Pa0ouas nporpamMma 1o XuMHuM1JI1 OCHOBHOM IIKOJIBI

1. llosicHuTEILHAS 3aIUCKA

Pabouas nmporpamma mo XMMHH JUIsi OCHOBHOI IIKOJIBI COCTaBlieHa Ha ocHOBe DyHAaMEeHTaIbHOTO SiAjpa coJepKaHus 001ero oopa3oBaHus, TpeOOBaHUN K
pe3yabTaTaM OCBOEHHsI OCHOBHOHM 00pa30BaTeNbHOW MPOrpaMMbl OCHOBHOTI'O OOIIero oOpa3oBaHMs, MpeICTaBICHHBIX B DenepanbHbIM roCy1apCTBEHHOM
o0pa3oBaTeNbHOM CTaHAAapTe 00IIero o0pa3oBaHHs BTOPOro MOKOJEHHSI, MPUMEPHON MpOrpaMMbl OCHOBHOIO o0Iiero obpa3zoBaHus Mo XuMuu.B Hel
YUUTBIBAIOTCS OCHOBHBIE HJEU IOJOXEHUS NPOTpaMMbl Pa3BUTHS U (OPMHUPOBAHUS YHUBEPCATbHBIX Y4YEOHBIX NIEHCTBHH IJII OCHOBHOTO OOIIETO
o0pa3oBaHus, COOI0IAETCs MPEEMCTBEHHOCTh C MPUMEPHBIMU IIPOrpaMMaMH Ha4aJIbHOTO O0IIEro 00pa30BaHus.

JlanHas mporpaMmMa KOHKPETH3UPYET COAEp KaHue CTaHAApTa, AaET pacrupeaeieHne yaeOHbIX YacoB MO pa3/ieaM Kypca, MOCIeI0BaTeIbHOCTh U3YUICHUS TEM
U pa3/ieioB ¢ y4E€TOM MEeTaIlpeIMETHBIX U MPEAMETHBIX CBSA3€H, JOTUKU y4eOHOT0 MPOLecca, BO3PACTHBIX OCOOCHHOCTEH yualuxcs.

HopmaTuBHbIE JOKYMEHTBI

1. ®enepanbHbiii 3ak0H 0T 29 nexadps 2012 1. Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepanuny;,

2. ®enepalbHBIN roCyAapCTBEHHBIM 00pa30BaTENbHbIN CTaHIAPT OCHOBHOTO 00111er0o 00pa3oBaHus, YTBEPKICHHBIN TpUka3oM MuHUCTEpCTBa 00pa30BaHUs
u Hayku Poccuiickoit @enepanuu ot 17 gexadps 2010 r. Ne 1897,

3. denepanbHbIii IepedeHb y4eOHUKOB, PEKOMEHAOBAaHHBIX (AOMYIIEHHBIX) MUHHCTEpCTBOM 00pa30BaHus 1 Hayku P K HCIOIb30BaHUIO B
00pa3oBaTeNbHOM MPOIIECCe B TEKYIEM yYeOHOM TOAY;

4. YyeOHbIi Iu1aH mKoJsl Ne 68;

5. OcHoBHas o6pazoBatenbHas nporpamma OOOmIkons! Ne 68;

6. ['mruennmueckue TpeOOBaHUS K YCIOBUAM 00y4eHUs B 00meo0pazoBatenbHbIX yupexaenusx CanlluH 2.4.2.2821-10 ot 29 nexabps 2010 roma Ne 189.

MecTto yyeOHOro npeamera B yueOHOM IJIaHe

B ocHoBHO# mIKoOJIe Kypc XMMHUM HM3ydaeTcst B 9 Kiaccax 1o JBa 4yaca B Hezemto. IIpofomkuTenbHOCTh yueOHOTo rojia cocraniseT 34 ydeOHbIe HENENH.
Taxum 06pa3om, Bpems, BeIIeIsIieMoe pabouuMe yaeOHBIMH TNITAHAMU Ha W3y4eHHEe XUMHUH, paBHO 68 yacaMm, n3 HUX 9 KII: Ha KOHTPOJIbHBIE PaboTHI- 4 Haca,
paKkTU4YeCKue paboThI - 7 4acoB.

OO6yuenue Benércs no yueOHukam O.C. T'abpuensna «Xumus 8 kmacc», «Xumus 9 kimacc», KOTOPbIE COCTaBISIOT €AMHYIO JMHHUIO YYEOHHMKOB,
COOTBETCTBYIOT (heiepaibHOMY KOMIIOHEHTY I'OCYAapCTBEHHOr0 00pa30BaTeIbHOTO CTaH1apTa 0a30BOr0 YPOBHSI.

B cucreme ecrecTBeHHOHaAyYHOrO0 OOpa30BaHMs XMMHUS Kak y4eOHbIN NMpEeAMET 3aHMMAeT BaXHOE MECTO B MO3HAHWU 3aKOHOB MPUPOJbI, POPMUPOBAHUU
HaY4YHOH KapTUHBI MHUpA, CO3JaHHMH OCHOBbI XMMHUYECKUX 3HAHUH, HEOOXOJUMBIX Ul MOBCETHEBHOM >KM3HM, HAaBBIKOB 30POBOTO M 0€30MacHOro Jyis
YyeJIoBeKa U OKPYKarollel ero cpepl 00pa3a )KM3HH, a TAKKE B BOCIIUTAHUU IKOJIOTUYECKON KYIbTYPBHI.

Wzyuenune mpenmera «Xumus» B 4acTu (HOPMHUPOBAHUA Yy OOYYAIOIIUXCS HAYYHOIO MHUPOBO33PEHUS, OCBOCHHUS OOIIEHAYYHBIX METOJO0B (HabiroaeHue,
U3MEpEeHHe, SKCIIEPUMEHT, MOJETUPOBAHUE), OCBOCHUS MPAKTUYECKOTO TNPUMEHEHHUS] HAay4YHbIX 3HAHUM OCHOBAHO HAa MEXIPEIMETHBIX CBS3AX C
npeameramu: «buonorusy, «l'eorpadus», «Mcropus», «Jlureparypayn, «MaremaTnkay, «OCHOBBI 0€30MAaCHOCTH KM3HEACATEIBHOCTH», «PYyCCKUIl SA3BIK»,
«DPu3uKay, « IKOIOTHI.

Cojaep:xaHue NPpOorpaMMbl HANPaBJeHO HA OCBOCHUE YYAITUMUCS 3HAHUN, YMEHHI M HABBIKOB Ha 0a30BOM YpOBHE, UTO COOTBETCTBYeT OOpa3oBaTenbHOM
IporpaMme IIKOJIbL.



ean

H3yuenue xumuu 6 0CHOBHOU WKOJlEe HANPAGTIEHO HA OOCMUIICEHUE CIEOYIOUUX HeTlell:

* OCBOEHHeE BajKHeHIMX 3HAHUI 00 OCHOBHBIX MOHATHUSAX U 3aKOHAX XUMUHU, XUMUYECKOW CHMBOJIHKE;

* OBJIa/IeHH e YMEHUSIMH HA0I0aTh XMMUYECKUE SIBJICHUS, IPOBOJAUTH XUMUYECKUH 3KCTIEPUMEHT, IPOU3BOANUTH PACUeThl HA OCHOBE

XUMHUYECKUX (OPMYJT BEUIECTB U YPABHEHUN XUMUYECKUX PEAKIINA;

* pa3BUTHe TIO3HABATEILHBIX WHTEPECOB M HWHTEJUICKTYaJbHBIX CIIOCOOHOCTEH B TMpoIecce MPOBENEHUS XHUMHUYECKOrO OSKCIIEPUMEHTA,
CaMOCTOSITENILHOTO MPUOOPETEHHSI 3HAHUM B COOTBETCTBUHU C BO3HUKAIOIUMU JKU3HEHHBIMU MOTPEOHOCTAMU;

* BOCIINTAHUE OTHOIICHHUS K XMMUHU KaK K OTHOMY U3 (DyHJaMEHTAIbHBIX KOMIIOHEHTOB €CTECTBO3HAHUS U AJIEMEHTY OOIICUeIOBEYEeCKOM KYIbTYPHI;

* MpUMeHeHHe MOJIyYeHHbIX 3HAHMHA M yYMeHHil s 0e30IacHOro HCIOJIb30BAaHUS BEIIECTB M MaTepHajoB B OBITY, CEBCKOM XO3SHCTBE M Ha
IIPOU3BOJICTBE, PELICHUS NPAKTUUYECKUX 3a7ad B IIOBCEIHEBHOM >KU3HM, NPEIYNpPEXKICHUS SBICHUIH, HAHOCSILUX BpPEI 3J0POBBIO0 YEJIOBEKA U
OKpYKarolleu cpene.

3amaun:

1.ChopmupoBaTh 3HaHNE OCHOBHBIX MOHATUH 1 3aKOHOB XHUMHH;
2.BocnuTeiBaTh 00111€4YETIOBEUECKYIO KYIbTYPY;

3. Yuute HaOII01aTh, IPUMEHSTH MOTYYECHHbIC 3HAHUS Ha MIPaKTUKE.

Oo0pa3oBare/ibHbIE TEXHOJIOTHHU

Pabouas nmporpamma npeaycMarpuBaeT GOPMUPOBAHHE Y YUANTUXCS 00Ie-yIeOHBIX YMEHUN U HABBIKOB, YHUBEPCATBHBIX YUCOHBIX JCHCTBHIA M KITFOYCBBIX
KOMIIETCHIINN:

- YMEHHE CaMOCTOSITEIbHO U MOTUBUPOBAHHO OPTaHU30BBIBATH CBOIO IMO3HABATEIHHYIO €SI TEIILHOCTD;

- ACTIOJIb30BAHKE AJIEMEHTOB MPUYHUHHO-CIEICTBEHHOTO U CTPYKTYpPHO-()YHKIIMOHAIBHOTO aHAlIN3a;

- OmpeleNieHNe CYIIHOCTHBIX XapaKTePUCTHK U3y4aeMOTo 00BEKTa;

- YMEHHE pa3BepHYTO 0OOOCHOBBIBATH CY)KJICHUS, 1aBaTh OMpeeNieHus, TPUBOAUTH JOKA3aTEIbCTBA;

- OIIEHWBAHHE U KOPPEKTUPOBKA CBOETO MOBE/ICHUS B OKPYKAIOIIIEM MHUPE.

B 3TOM HampaBieHuM TpHUOPUTETAMU SIBIISFOTCS:

- HCTIOJIb30BAHME JIJISl TO3HAHUS OKPYKAIOIIET0 MUpPa CIECIYIONIUX METOIOB: HAOMIOJCHUE, H3MEPEHUE, IKCIICPUMEHT;

- IPOBEJIEHUE MPAKTUUECKUX U TaOOPATOPHBIX PabOT, HECIOKHBIX IKCIIEPUMEHTOB U OMHMCAaHUE UX PE3YIbTATOB;

- UCTIOJIb30BAHME JIJISl PEIICHUsSI TO3HABATEIBHBIX 33]1a4 Pa3IMUYHBIX UICTOYHUKOB HH(OpPMAIIUU;

- cOOMI0IeHNEe HOPM U TIPABHJI IOBEICHUSI B XMMHUECKUX JIa0OpaTOpHsIX, B OKpYKaIOIIel cpefie, a TakyKe MpaBUIl 3J0pOBOT0 00pa3a )KU3HH.

OcHoBHOW (opMoif opraHuzanuu y4eOHOro TMpolecca SBISETCS KJIACCHO-ypouyHas cucTeMa. B KauecTBe [OMOJIHUTENBHBIX (OPM OpraHu3aluu
00pa30BaTeNbHOTO MPOLIECCa UCIOJIBb3YETCsl CUCTEMa KOHCYJIbTAlMOHHON MOAJIEP>KKH, UHJIMBUIYaJbHBIX 3aHSITUH, caMOCTOATENbHAs padoTa ydyaluxcs ¢
UCIIOJIb30BAaHUEM COBPEMEHHBIX HHPOPMALMOHHBIX TEXHOIOTUH. OpraHu3aius COnpoBOXKICHUS YJalllUXCs HallpaBJIeHa Ha:

- CO3/JaHK€ ONTHUMAJIbHBIX YCIOBHUI 00yUYeHMUS;

-MCKITIOYEHHE TICUXOTPaBMUPYIOMIUX (PaKTOPOB;

- COXpaHeHHe MCUX0COMATUYECKOTO COCTOSIHUS 3/10POBbsSI yUalXCs;

- pa3BUTHE TIOJOKUTEIBHON MOTUBALIUU K OCBOEHHUIO ITPOTPAMMBI;

- pa3BUTHE UHAUBHUIYAILHOCTH U OJIAPEHHOCTH KaXKJI0T0 peOeHKa.



9 kJacc

Nerr/ HanmenoBanue pa3nenos, Tem Konungectso B TOM 4nciie, KOIMYECTBO YaCOB HA IIPOBEICHUE
1| 4acoB JlaGopaTOpHBIX OIBITOB [IpakTrueckux KontponbHabIx
pabor pabor
1 ITIoBTOpEHNE OCHOBHBIX BOIIPOCOB ) 1
Kypca 8 Kiiacca
2 DJeMeHTapHbIe OCHOBBI 48 7 2
HEOPraHM4eCcKOW XUMUHU
3 [lepBoHavanbHBIC MpEJCTaBICHUS 00 9
OpPraHMYECKUX BEIIECTBAX
4 O06o001IeHrne 3HaHUN 10 XUMHUU 33 KYypC 6
OCHOBHOM IIIKOJIBI
UTOTO 68 7 3

3. JInuHOoCTHBIE, MeTAaNIpeAMeTHbIE U NPeAMeTHbIE Pe3yabTAThl 0CBOCHHUSI YHeOHOI0 NpeAMeTa «XUMMSD)

JIMYHOCTHBIE Pe3yJIbTATHI:

1) bopMupoBaHre OTBETCTBEHHOT'O OTHOIICHUS K YUE€HUIO, TOTOBHOCTH M CIIOCOOHOCTH 00YUYaIOIINXCs K CAMOPA3BUTHUIO U caMO0Opa30BaHUIO HA OCHOBE
MOTHUBALlMM K OOYYEHHIO U TO3HAHHIO, OCO3HAHHOMY BBIOOPY M MOCTPOEHHIO JajbHEHIlIed HMHAWBUIYaIbHOW TPAaeKTOpPHUHM oOpa3zoBaHus Ha Oaze
OPUEHTUPOBKH B MUpE Mpodeccuii u mpohecCHOHATBHBIX PEANOUTEHHH, C YYETOM YCTOHYHMBBIX TIO3HABATEILHBIX HHTEPECOB;

2) ¢popMupoBaHUE IIETOCTHOIO MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHON MPAKTUKH;

3) dopmupoBaHUE OCO3HAHHOTO, YBAKUTEIBHOTO U TOOPOKENATEIHLHOTO OTHOLIEHUS K IPYTOMY YeJIOBEKY, €r0 MHEHUIO, MUPOBO33PEHHUIO; TOTOBHOCTHU
U CITOCOOHOCTH BECTH Juainor ¢ ApYruMu JrOAbMHA U JOCTUTAaTh B HEM B3aMOIIOHUMAHU A,

4) pa3BUTHE OCO3HAHHOTO U OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHBIM MOCTYITKAM;

5) dbopmupoBaHrE KOMMYHHKATHUBHOW KOMIETEHTHOCTH B OOIICHHH U COTPYJHUYECTBE B Mpoliecce 00pa3oBaTebHON, yueOHO-HCCIIeIOBATEIbCKOM,
TBOPYECKO 1E€ATEIbHOCTH;

6) dopMEpoBaHKE IIECHHOCTH 37I0POBOTO M OE€30ITaCHOTO 00pa3a )KU3HH; YCBOSHHE MTPABHUJI HHIMBHUIYaTIHHOTO M KOJUIEKTUBHOTO OE30MTACHOTO TIOBEICHUS
B UPE3BBIYANHBIX CUTYALUSIX, YTPOXKAIOIINX KU3HU U 3J0POBBIO JIIOJIEH;

7) dbopmupoBaHHE OCHOB SKOJOTHYECKOW KYJIBTYPhl COOTBETCTBYIOIICH COBPEMEHHOMY YPOBHIO JKOJIOTHYECKOTO MBINIICHUS, Pa3BUTHE OIbITA
HKOJIOTMYECKH OPUEHTHUPOBAHHON Pe(IIEKCHBHO-OIIEHOYHON M MPAKTUYECKON NEATEIbHOCTH B )KU3HEHHBIX CUTYAI[UsX.

MeTanpeaMeTHBIMH Pe3yJIbTaTaMu U3yYeHHs Kypca «XUMHs» SIBISETCs JOPMHUPOBAHUE YHUBEPCATBHBIX YueOHbIX AericTBuil (YVY /).
Pecynamusnvie YV/I.
®  CaMOCTOATENLHO OOHAPYKHUBATh U (OPMYITHPOBATH YICOHYIO MPOOIIEMY, OTPEAEIATh 1eNbh YICOHOU NeATeTbHOCTH;
® BBIJBUTaTh BEPCUU PELICHUS MPOOJIEMbl, OCO3HABAaTh KOHEUHBIN pe3ynbTar, BEIOUpATh U3 MPEJIOKEHHBIX U UCKaTh CAMOCTOATEIBHO CpE/ICTBa
JOCTUKEHUS LIEIIH;




®  COCTaBJIATH (MHAMBUAYAIBHO WU B TPYIINE) TIAH PEIICHUS TMPOOIEMBI;
e paboTas 1o IUIaHy, CBEpATh CBOM JIEHCTBUS C LIETBIO U, P HEOOXOAUMOCTH, UCIIPABIISITh OIMIMOKH CaMOCTOSITENbHO;
e B JIMAJIOTE C YUYUTEJIEM COBEPIIEHCTBOBATh CAMOCTOSATEIHHO BhIPa0OTaHHBIE KPUTEPUU OLICHKH.
lloznasamenvnvie YVJI:
® aHAIM3MPOBATh, CPABHUBATH, KJIACCU(PULIMPOBATH U 0000IIATH (PAKTHI U SBICHUS;
BBISIBJISITH IPUYHHBI M CIICICTBUS MTPOCTHIX SIBJICHHIA,
OCYIIECTBIISITH CPABHEHUE, KIACCH(DHUKAIUIO, CAMOCTOSTEIILHO BRIOMpAsi OCHOBAHUS M KPUTEPHUH TSl YKa3aHHBIX JIOTHYECKUX OTIepaIHii;
CTPOUTBH JIOTUYECKOE PacCyKICHHE, BKIIOYAIOIIEe YCTAaHOBICHUE IPUIMHHO-CIIEICTBEHHBIX CBSI3€H;
CO3/1aBaTh CXEMAaTUYECKHUE MOJICTHN C BBIJICJICHUEM CYIIECTBEHHBIX XapaKTEPHUCTUK OOBEKTa,
COCTaBJISITh TE3UCHI, PA3JINYHbIEC BUbI IUIAHOB (MPOCTHIX, CIOKHBIX U T.I1.);
e 1peoOpa3oBbIBaTh HH(POPMAIIMIO W3 OJHOTO BUJA B APYroi (TaOJMIly B TEKCT H TIp.);
® yMETh OMNpEACNATh BO3MOXHBIE HMCTOUYHHUKH HEOOXOIMMBIX CBEACHMI, MPOU3BOAUTH MOUCK HMH(MOpMAILIUU, aHATH3UPOBATh M OLICHUBATH €&
JIOCTOBEPHOCTb.
Kommynuxamusnvie YVJ1:
CaMocCTOATeNbHO OPraHU30BHIBATh y4eOHOE B3aWMOJCHCTBHE B TPYIIE (ONMpeneisaTh O0MMe e, PacIpeessiTh PO, JOTOBAPUBATHCS IPYT C JPYrOM U
T.1.). 7151 aToro yyammuiics:
® [I0JIb3YETCS aJIEKBATHBIMU PEYEBBIMU KITUIIIE B MOHOJIOTE (IIyOJIMYHOM BBICTYIUICHHH ), IUAJIOTE, TUCKYCCHUH;
e (opmynupyeT COOCTBEHHOE MHEHUE U MTO3UIUIO, ApTYMEHTUPYET HX;
KOOPJMHHUPYET CBOIO MO3UIUIO C MO3ULIUAMHU MApPTHEPOB B COTPYIHUYECTBE MPHU BBIPAOOTKE OOIIETO;
YCTaHABIIMBACT M CPABHUBACT Pa3HBIC TOYKH 3PCHHUSI, IPESK/IE YeM IPUHUMATE PEIICHUS U JIeNaTh BEIOOD;
CTIIOPHT ¥ OTCTAaWBAET CBOIO MO3UITHIO HE BPAXKICOHBIM IS OTIIIOHEHTOB 00pa3oM;
OCYIIIECTBIISICT B3aUMHBIN KOHTPOJIb M OKa3bIBACT B COTPYAHUYECTBE HEOOXOIUMYIO B3aUMOIIOMOIIIE;
OpPTaHU30BBIBACT U TUIAHUPYET y4eOHOE COTPYAHUYECTBO C YUUTEIEM U CBEPCTHUKAMMU; OTIPENENATh e U PYHKIIUN YIaCTHHKOB, CIIOCOOBI
B3aMMO/ICHCTBUS; TUIAHUPOBATH O0IHE CTOCOOBI PabOTHI;
® yuuThCA pabOTATh B IPyMIe — YCTaHABIMBAET paboure OTHOIICHUS, 3(PHEKTUBHO COTPYAHHYAET U CIIOCOOCTBYET MPOIYKTUBHON KOOTIEpaIiy;
WHTETPUPYETCS B TPYIITY CBEPCTHUKOB M CTPOUT MPOTYKTUBHOE B3aUMOJICHCTBHE CO CBEPCTHUKAMU M B3POCIIBIMU;
® VUYNTHIBACT pa3HbIC MHECHUS U MHTEPECHI U OOOCHOBBIBACT COOCTBEHHYIO TIO3UIIHIO.

IIpeaMeTHbIe pe3yJbTaThl U3YUEHHUS Kypca XUMHUH 9 Kilacca CKIIAAbIBAIOTCA U3 IBYX COCTABIISIIOLIUX:
1) o01Ke pe3yabpTaThl U3YUEHHS OIPEAMETHOM 001acTh «ECTECTBEHHBIE HAYKH:
— ¢opmupoBaHUe METOCTHON HAYYHON KapTHHBI MHUPA;
— TIOHMMaHHE BO3PACTAIOIICH POJM ECTECTBEHHBIX HAYK M HAYYHBIX HCCICIOBAHUM B COBPEMEHHOM MHpPE, MOCTOSHHOTO TPOIecca SBOJIOIHUH
Hay4YHOI'O 3HaHUs1, 3HAYMMOCTH MEXIYHAPOIHOTO HAYYHOT'O COTPYIHUYECTBA;
— OBJIaJICHNE HAYYHBIM TMTOAXO0OM K PEIICHUIO Pa3JINYHbIX 33/1a4;
— OBJIQJICHHE YMEHUAMHU (DOPMYITHPOBATH TUTIOTE3bI, KOHCTPYUPOBATh, TPOBOAUTH SKCIIEPUMEHTHI, OIEHUBATh MOTYYCHHBIE Pe3yIbTaThI;
— OBJIaJICHUE YMEHUEM COTIOCTABIISITH IKCIIEPUMEHTATIBHBIE U TEOPETHUCCKUE 3HAHUS C O0BEKTUBHBIMU PEATHSIMU )KU3HU;
— BOCIIUTaHHE OTBETCTBEHHOT'O U OEPEKHOT0 OTHOIICHHUS K OKPYXKAIOIIeH cpeie;




— ¢opMmupoBaHue ymeHuM Oe3omacHOro W 3()(PEKTUBHOTO HCIOIL30BaHMS JTAOOPATOPHOTO OOOPYIOBAaHUS, TMPOBEACHUS TOUYHBIX W3MEPECHHHA W
a/ICKBaTHOM OLIEHKH TMOJYYCHHBIX pe3yJIbTaTOB, NPEACTABICHUS HAayyHO OOOCHOBAHHBIX apryMEHTOB CBOMX JI€HCTBHH, OCHOBaHHBIX Ha
MEXITPEIMETHOM aHAIN3€ yUeOHBIX 3a7ad;

2) YacTHBIE PE3VILTATEL M3YUEHUS YYeOHOT0 IIpeaMeTa «XUMUY:

— (opmupoBaHue MEpBOHAYAIBHBIX CHCTEMATH3MPOBAHHBIX TIPEACTABICHUN O BEIIECTBAX, MX MPEBPAIICHHUSIX W IMPAKTHUYECKOM IMPUMCHEHHH;
OBJIAJCHUC HOHATUHMHBIM arrmapaTomM U CUMBOJIMYCCKHUM SA3BIKOM XUMUU,

— O0CO3HaHHE OOBEKTUBHOW 3HAYMMOCTH OCHOB XUMHUYECKOW HAYKHM KakK OOJIACTH COBPEMEHHOTO ECTECTBO3HAHUS, XMMHUYECKUX MpPEBpaICHHN
HEOPraHWYEKNX W OPraHMYECKUX BEUIECTB KaK OCHOBbI MHOTHX SIBJICHHH >KMBOM M HEXHUBOW MPUPOJBI; YIIIYOJEHHE NPEICTaBICHUNA O
MaTepHaIbHOM €IMHCTBE MUPA;

— OBJIAACHHUC OCHOBaMHu XUMHUYECKOU Ir'paMOTHOCTH: CHOCO6HOCTBIO AHAJIM3UPOBATH U O6’beKTI/IBHO OLCHUBATH JXKU3HCHHBIC CUTyallMU, CBA3AHHBLIC C
XUMHEH, HaBbIKaMH 0€3011acHOTO OOpaIIeHUsI C BEHIECTBAMH, HCIIOJIB3YEMbIMH B TTOBCEHCBHOM JKU3HU; YMCHHEM aHAJIM3UPOBATh U TUIAHHUPOBATH
HKOJIOTHYECKHU 0€3-01acHOe TOBEJCHUE B IIETISIX COXPAaHEHHS 3I0POBbs U OKPY KAIOIIEeH Cpebl;

— QopMHpOBaHUE YMEHHWI YCTaHABJIMBATH CBS3M MEXKAY PEalbHO HAOJIOJAaCMbIMA XUMHUYECKUMH SIBJICHUSMH M IPOLIECCAMHU, HMPOUCXOJSAIINMHU B
MHKPOMHPE, O6”I)$ICH$ITI) MMPUYIUHBI MHOFOO6pa31/I$[ BCUICCTB, 3aBUCUMOCTDh HUX CBOICTB OT COCTaBa U CTPOCHUSA, a4 TAKIKC 3aBUCHUMOCTb IMPUMCHCH UL
BEIIIECTB OT X CBOWCTB;

— HpI/IO6p€T€HI/I€ OIIbITa UCIIOJIB30BaHWA PA3JIMYHBIX MCTOJ0OB U3Yy4YCHUSA BCUICCTB!: Ha6JHOI[eHI/I$I 3a UX MMPEBPALICHUAMU IPU NPOBCACHUN HCCIIOKHBIX
XUMHYECKHX 3KCIIEPUMEHTOB C MCIIOJIb30BaHUEM J1a00paTOPHOTO 000pyIOBaHHS U TIPUOOPOB;

— q)OpMHpOBaHI/Ie HpeI[CTaB.HeHI/Iﬁ 0 3HA4YCHHU XUMHYECKOU HayKM B PCIICHHU COBPEMCHHBIX OJKOJOTHYCCKUX HpO6H€M, B TOM 4YHCJIE B
NPEJOTBPALICHUN TEXHOTCHHBIX M SKOJIOTUYECKUX KaTacTpod.

IInanupyemble pe3ybTaThbl 00y4eHHS

OcHOBHbBIC IOHATHS XUMHUH (YPOBEHb ATOMHO-MOJICKYJISAPHBIX NPEICTABJICHUI)

BhInyCcKHUMK HAy4YHTCS:

*OIMCHIBATh CBOMCTBA TBEPABIX, )KUJKUX, Ta3000pa3HbIX BEIECTB, BBIIENSS X CYLIECTBEHHBIE IPU3HAKH;

*XapaKTepHU30BaTh BELIECTBA [0 COCTaBY, CTPOECHHUIO U CBOMCTBaM, YCTAHaBIMBAaTh MPUUYMHHO-CIEACTBEHHBIE CBSI3M MEXAY JIaHHBIMU
XapaKTepUCTUKAaMU BEILECTBA;

*pacKphIBaTh CMBICII OCHOBHBIX XMMHYECKHX MOHITHH «aTOM», «MOJIEKYNIa», «XUMHUUYECKUH 3JIEMEHT», «IIPOCTOE BELIECTBOY, «CI0KHOE BEILIECTBOY,
«BAJIEHTHOCTB), UCIOJIb3Ysl 3HAKOBYIO CUCTEMY XUMUH;

*1300pakaTh COCTAB MPOCTEHIINX BEIIECTB C IOMOIIbIO0 XUMUYECKUX (POPMYIT U CYIIHOCTh XUMUYECKHX PEAKIMH C TOMOIIbI0 XUMHUUECKUX YpaBHEHUII;

*BBIYMCIIATH OTHOCUTEJIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYEO MAacChl BEIIECTB, a TAKXKE MACCOBYIO JIOJIF0 XMMHUYECKOTO 2JIEMEHTA B COCOUHEHMAX AJIS
OILICHKH MX IPAaKTHUYECKON 3HAaUNMOCTH;

*CpaBHUBATh 10 COCTABY OKCHUJbI, OCHOBAHMsI, KUCIIOTHI, COJIH;

*ki1accu(UIMPOBATh OKCUIBI U OCHOBAHUS 1O CBOMCTBAaM, KMCIIOTHI M COJIU IO COCTaBY;

*ONMCHIBATh COCTaB, CBOWCTBA W 3HaueHHE (B MPUPOJE U IMPAKTUUYECKOH JEATEIHOCTH YEIOBEKA) MPOCTHIX BEIIECTB — KUCIIOPOJIa H BOJOPO/A;

*laBaTh CPABHUTEJBHYIO XapaKTEPUCTUKY XMMHMUYECKHUX DJIEMEHTOB M Ba)KHEWIINX COEIMHEHUN E€CTECTBEHHBIX CEMEHCTB IIENOYHBIX METAJJIOB U
raJIOT€HOB;

*I10J1b30BaThCs TAOOPATOPHBIM 000PYIOBAHUEM M XUMUYECKOU MOCYAOM;

*[IPOBOJIUTH HECJOXHBIE XUMHUYECKHE ONBITHI M HAOMIOJCHHMS 33 W3MEHEHUSMH CBOWCTB BEILIECTB B IpOIlecCe MX MPEBpalleHUul; coOoaaTh
IpaBUJia TEXHUKU O€30MaCHOCTHU IPH NMPOBEIEHUN HAOIIOICHHU U OTBITOB;

*pa3Iuy4aTh SKCIEPUMEHTAIBLHO KUCIOTHI U 1IEJI0YH, [T0JIb3YsACh HHINKATOPaMH;




® 0CO3HABaTh HEOOXOAWMOCTh COOJIOACHUS Mep Oe30MacHOCTH MpU OOpaIleHUH C KUCIOTaMH M HIeJI0YaMU

BEINYCKHUK TOTYYUT BO3MOKHOCTH HAYYUTBCS:

*2PAMOMHO 0OPAUAMBCIL C BEUWECNBAMU 8 NOBCEOHEBHOU IHCUSHU,

*0CO3HABAMb HEOOX0OUMOCHb COONIVOCHUST NPABUL IKOI02UYECKU 0e30NACH020 N08edeHUs 8 OKpYicaloueli RpUpooHoll cpede;

SNOHUMAMb CMBICI U HEO0OXO0OUMOCMb COONOOEHUsT NPEONUCAHUU, NPeOdldacaemblX 8 UHCMPYKYUSIX NO UCNOIb30BAHUIO eKAPCMS, ChpedCcms Oblmosol
Xumuu u op.;

*UCNOIL308aMb NPUOOPEMEHHble KIIOUegble KOMNEeMEHMHOCIU NPU GbINOJIHEHUU UCCIe008AMENbCKUX NPOEKMO8 NO U3VHUEHUIOD CE8OUCMS, CHOocob08
NOYYEeHUs. U PACNO3HABAHUS BeUjecms;

*PA36UBAMb KOMMYHUKAMUBHYIO KOMNEMEHMHOCMb, UCHOIb3YS CPeOCMEd YCMHOU U NUCbMEHHOU KOMMYHUKAYUU npu pabome ¢ meKxcmamu yueOHuKa u
OONONHUMENbHOU JUMepamypol, CHPABOYHbIMU MAOIUYAMY, NPOAGIAMb 20MOBHOCMb K VBANCEHUI0 UHOU MOYKU 3PeHUsi Npu 00CyrHcOeHuu
Pe3YIbmamos GblNOJHEHHOU pabombl;

*00bEeKMUBHO OYEHUBAMb UHDOPMAYUIO O BeWecmeax U XUMUYECKUX Npoyeccax, KpUmudecku OMHOCUMbCA K NCe8OOHAYYHOU UHpopmayuu,
Hed0OPOCO8eCmHOLL peKiiame, KACarwelcs UCNONb308AHUS PA3IUYHBIX 6EUEeCE.

Ilepuoauyeckuii 3aKOH ¥ MePUOANYECKAS] CHCTeMa XUMUYecKUX JjieMeHTOB [[.M.MenaeneeBa. CTpoeHue BemecTBa

BhBIITYCKHHUK HAYYUTCS:

*KJIaCCU(UIIMPOBATh XMMHYECKUE DJIEMEHTHI Ha METaJUIbl, HEMETAJIbI, 3JIEMEHThI, OKCHJIBI W THAPOKCHIBl KOTOPBIX aM(OTEepHbI, M HWHEPTHBIC
AJIEMEHTHI (Ta3bl) JUIsl OCO3HAHUS BaXKHOCTH YIOPSAJOYEHHOCTH HAayYHBIX 3HAHUII;

*pacKpbIBaTh CMBICH nepuoandeckoro 3akona .M. Menzaeneena;

*ONNCHIBATh M XapaKTEPU30BaTh TAOIMUYHYIO (OPMY MEPHOAMYECKONH CHUCTEMBI XUMHUYECKUX DJIEMEHTOB;

*XapaKTEpU30BaTh COCTAB ATOMHBIX SJIEp U PACIPEIEICHHUE YHCIA JJIEKTPOHOB IO JJIEKTPOHHBIM CIIOSIM aTOMOB XMMHMUYECKHX JJIEMEHTOB MAaJIbIX
HepI/IOI[OB HepHOJIH‘ICCKOﬁ CHUCTEMBI, a TAKXKC KaJIusg U KaJIbITHA,

*pa3nuyaTh BUABl XMMHUUYECKON CBSA3U: MOHHYIO, KOBAJICHTHYIO IOJISIPHYIO, KOBAJEHTHYIO HEMOJSIPHYIO U METAIUINYECKYIO;

*1300pakaTh 3JEKTPOHHO-MOHHBIE (OPMYJIbI BELIECTB, 0OpPAa30BAaHHBIX XUMUYECKUMU CBSI3SIMHU Pa3HOTO BUA;

*BBISIBJIITh 3aBUCUMOCTH CBOMCTB BEUIECTB OT CTPOEHUS MX KPUCTAJUIMYECKHUX PELIETOK: HOHHBIX, AaTOMHBIX, MOJIEKYJISPHBIX, METAJUIMYECKHX;

*XapaKTepU30BaTh XUMUYECKUE PJIEMEHTHI U UX COCTUHEHUS Ha OCHOBE TMOJOKEHUS SJIEMEHTOB B MEPUOINYECKON CUCTEME U OCOOEHHOCTEH CTPOCHHUS
MX aTOMOB;

*ONMUCHIBATh OCHOBHBIE dTanbl OTKpbITUS J[.M. MeHneneeBblM NEPUOIMYECKOTO 3aKOHA U NEPUOJUYECKON CUCTEMBI XUMHUUECKUX DJIEMEHTOB, KU3Hb
¥ MHOTOOOpa3HYI0 HAYYHYIO JAESTEIHbHOCTh yUeOHOTO;

*XapAKTEPU30BaTh HAYYHOE U MHUPOBO33PEHUYECKOE 3HAYEHUE MEPUOJAMYECKOIO 3aKOHA U MEPUOJAUYECKONM CUCTEMBI XMMHYECKUX 3JieMeHTOB JI.M.
Menneneena;

*0CO3HABATh HAYYHBIE OTKPBITHS KaK Pe3yIbTaT JUIMTEIbHBIX HAOIIOACHUIA, OTIBITOB, HAYYHOU MOJIEMUKH, TPEOJOTICHUS TPYAHOCTEN 1 COMHEHHIA.

BhINyCKHHMK TOJIYYUT BO3MOKHOCTb HAYYHUThCSI:

*0CO3HABAMb 3HAYUECHUE MeOPeMUdeCcKUX 3HaHULL O NPAKMUYECKOU 0esamenbHOCMU Yelo8eKd,

*0nuUcvLIBaAMb U3yUeHHble 00bEKMbl KK CUCMEMbl, NPUMEHSA I02UKY CUCIEMHO20 aHANUu3d,

NPUMEHAMb 3HAHUSL O 3AKOHOMEPHOCMAX NePUOOUHECKOL CUCTEeMbl XUMUYECKUX 2eMeHmMO8 Ol 00bACHEHUSA U NPe08UOeHUsl C80UCME KOHKDEMHbIX
sewecms;

*Pa38UBAMb UHPOPMAYUOHHYIO KOMNEMEHMHOCMb HOCPEOCMBOM VelyOlleHUsl SHAHUL




06 ucmopuu CmaHoejIeHus XUMUYECKOU HAYKU, €€ OCHOBHbIX nousmuil, nepuoduuecmzo 3AKOHA KAK O00HO20 U3 6ANCHEUWUX 3AKOHO8 npupO()bz, a
maxKoice 0 COBPEMEHHbLX 00CMUICEHUSX HAYKU U MEexXHUuKuU.

MHuoroo0pa3ne XuMH4YeCKUX peaKkuuii

BhInyCcKHUK HAYYHUTCS:

*00BSICHITh CyTh XMMHUYECKUX IPOIECCOB M WX MPHUHIUIUAIBHOE OTIMYHE OT PU3NUYECKUX;

*HA3bIBATh MMPU3HAKU U YCIOBHSI MPOTEKAHMS XUMHUYECKHUX PEaKIIHii;

*YCTaHABJIMBATH MPUHAIIC)KHOCTh XMMHUYECKON pEaKlUU K ONPEISICHHOMY THUITY IO OJHOMY W3 KJIACCH(UKAIMOHHBIX TMPU3HAKOB: 1) MO YHCITy H
COCTaBY HMCXOJHBIX BEIECTB M MPOAYKTOB pPEaKIUH (pEakluu COCAMHEHMsS, Pa3ioKEHUs, 3aMEIIeHUss U OOMEHa); 2) MO BbIACICHUIO WIH
MOTJIONICHUIO TETUIOTHl (Peakuy SK30TePMUYECKHE ¢ JSHIOTEPMHUYECKHE); 3) MO M3MEHCHUIO CTEMEHEH OKHUCIICHUS XUMHUYECKHX JJIEMEHTOB
(peakIuu OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIC); 4) IO 0OpAaTUMOCTH TIpoliecca (peakuu 00paTuMbie U HEOOpaTUMBIE);

*HA3bIBATh (DAKTOPBI, BIHSIONINE HA CKOPOCTh XUMUYECKHIX PEAKIIHIA;

*Ha3bIBATh (DAKTOPBI, BIUSIONINE HA CMEIIEHUE XUMUYECKOTO PAaBHOBECHS;

*COCTaBJISATh YPABHEHUS DSJIEKTPOJUTHUYECKOW JTUCCOUMAIMU KHUCJIOT, IIEJIOYEH, COJICH; MOJHBIE W COKPAILICHHBIE HOHHBIE YPAaBHEHUS PEaKIUi
oOMeHa; ypaBHEHHS OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA;

*IIPOTHO3UPOBATh MPOIYKTHl XHUMHYECKHX peaknuii 1o (Qopmynam/Ha3BaHUSM HCXOTHBIX BEIIECTB; OIPEICIATh HCXOJHBIC BEIIECTBA I10
dbopMynaM/Ha3BaHUSIM MPOIYKTOB PEAKLIUU;

*COCTABJISITH YPAaBHCHUS PEAKIUI, COOTBETCTBYIOIIUX IIOCICIOBATCIILHOCTH («IIETOYKEe») MPEBpAIICHUN HEOPTaHWYECKUX BEIIECTB Pa3IUIHBIX
KJIACCOB;

*BBISBIISATh B IPOIIECCE IKCICPUMEHTA MPU3HAKH, CBUICTEILCTBYIOIIME O MPOTEKAHUN XMMHUYECKON pPEaKIlnu;

*[IPUTOTOBJIATH PACTBOPHI C OMPEACIEHHON MAacCOBOW J0JIel PAacTBOPEHHOIO BEIIECTBA;

*OIPENIEIATh XapaKTep CPEeAbl BOJHBIX PACTBOPOB KHUCIOT M IIETOUYEH IO M3MEHEHHWIO OKPACKH WHIMKATOPOB;

*IIPOBOJIUTh KAUYE€CTBEHHBIE PEAKIMH, MOATBEP)KIAIONINE HaJIN4Khe B BOJHBIX PACTBOPAX BEIIECTB OT/EIbHBIX KATHOHOB U AHHOHOB.

BBINYCKHUK TTOJIYVIUT BO3MOYKHOCTh HAYUUTHCS:

ccocmaeiiiimb MONEKYJAIPDHbLE U NOJIHblE UOHHblE YPAGHEHUS NO COKPAUWeHHbIM UOHHbIM YPABHEHUAM,

wpueodumb npumepbnol peammzi, nodmeepofcdafou;ux cyuyecmeosanue 63aumoceisu Me.?fC()y OCHOBHbIMU KlACCAMU HEOp2AHUYECKUX 6eujecme,
*NPOCHO3UPpO6ANb pe3yibnianibl 6030elicmeust Pa3iuvdHblX qbaicmopoe HA U3MEHEHUe cKkopocmu XUMUYECKOU peaxkyuu,

*NPOCHO3UPO6ANTb pe3yibmanivl 6030elcmeust pPasjiuvdrnvlx qbaKmopoe Ha cMmeweHue XuMu4eCcKkoeco pasHoeecus

MHoroo0pa3sue BemecrTs

BI)IHVCKHI/IK HAay4YIHUTCA:

*OnpeAensaTh NPUHAIIC)KHOCTh HEOPTaHMUECKUX BELIECTB K OJHOMY M3 M3YYEHHBIX KJIAcCOB/TPYII: METaUlbl M HEMETaJlIbl, OKCHU/bl, OCHOBAHMA,
KHCIIOTHI, COJIN;

*COCTaBJIATH (POPMYJIBI BELIECTB M0 UX HA3BAHUM;

*onpeaciIdATh BAJICHTHOCTD U CTCIICHB OKHUCJIICHHUA 3JICMCHTOB B BCIICCTBAX

*COCTaBJIATH (POPMYJIBI HEOPTaHUYECKUX COEAMHEHUH MO BAJICHTHOCTSAM M CTENEHSIM OKHCJICHHUS 3JIEMEHTOB, a TAaKXKe 3apsiiaM MOHOB, YKa3aHHBIM B
Ta0IHIIe PACTBOPHMOCTH KHCIIOT, OCHOBAaHHH M COJIEH;

*00BSACHATh 3aKOHOMEPHOCTH H3MEHEHHs (U3NYECKUX U XUMHYECKHUX CBOMCTB MPOCTHIX BEIIECTB (METAJIOB U HEMETAIOB) U UX BBICIIMX OKCHJIOB,
00pa30BaHHBIX AIIEMEHTAMHU BTOPOTO M TPETHETO TIEPHOJIOB;

*Ha3bIBaTh OOIIME XUMHUYECKHE CBOWCTBA, XapaKTEpHBIC JUIsI TPYII OKCHUIOB: KHCIOTHBIX, OCHOBHBIX, aM()OTEPHBIX;




*Ha3bIBaTh OOLIME XMMUYECKHE CBOWCTBA, XapaKTEPHbIE I KaXI0r0 U3 KJIACCOB HEOPIraHUYECKHUX BEILECTB: KMCIOT OCHOBAHUHN COJIEH;

*IIPUBOJUTH IIPUMEPHI PEAKLUN, MOATBEPKIAAIOIUX XUMHUUYECKHE CBOWCTBA HEOPTAHMYECKUX BEIIECTB: OKCUIOB, KUCIOT, OCHOBAaHUH U COJIEH;

*OIPENEIATh BEIECTBO-OKUCIUTEID U BEIIECTBO-BOCCTAHOBUTEID B OKUCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUAX;

*COCTaBJISITh OKUCIIUTEIIbHO-BOCCTAHOBUTENBHBIN Oaanc (ISl U3Yy4EeHHBIX PEaKIfii) IO MPeaIOKEHHBIM CXeMaM peakLnii;

*[IPOBOJIUTH JIAOOPATOPHBIE OMBITHI, MOATBEPIKIAIOIINE XUMHUECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPIaHUYECKHUX BEILECTB;

*[IPOBOJUTHL JIAOOPATOPHBIE OMBITHI IO TOJIYYCHHUIO M COOMpPAHMIO Ia3000pa3HBIX BEIIECTB: BOAOPOJA, KUCIOPOAA, YIIIEKHCIOro rasa, aMMMaKa;
COCTaBIIATh YPAaBHEHUS COOTBETCTBYIOIUX PEAKLUH.

BBITYCKHUK OTYYUT BO3MOKHOCTD HAYYHThCS:

*NPOCHO3UPOBAMb XUMUYECKUE CBOUCMBA Beuecms HA OCHO8e UX COCMA8d U CMpPOEeHUs.

*NPOCHO3UPOBAML  CHOCOOHOCHb  8eujecmea NposGIsMb OKUCIUMENbHbIE UTU BOCCMAHOBUMENbHBIE CEOUCMEA C  YUEMOM CMeneHell OKUCIeHUs
9/IEMEHMO8, 8X00AUUX 8 €20 COCMA8;

*BHIAGIAMb CYUECMBOBAHUE 2EHEMUYECKOU 83AUMOCEA3U MEHCOY 6eUjeCm8am 6 psoy:

npocmoe 8ewecmeo —oKcuUo —2UOPOKCUO —COJlb,

xapakmepuzoeams 0cobvle CEOUCMEA KOHYECHMPUPOBAHHBIX CEPHOU U A30MHOU KUCTIONM,

*NPUBOOUMb NPUMEPHL YPAGHEHU PeaKYUL, T1eHCAUUX 8 OCHOBE NPOMBIULIEHHBIX CHOCOD08 NONYYeHUs AMMUAKA, CEPHOU KUCIOMbL, YY2YHA U CIAU;

onucvl8ams husuuecKkue U XUMUYECKUe NPOYECcyl, AGIIOWUECs HaACMblO KPY2O8OPOMA 6eUecma

6 npupooe,

*0P2aAHU306bI6AMb, NPOBOOUNL YUEHUYECKUe NPOEKMbl N0 UCCIE008AHUIO CEOUCME 8EUieCME, UMEIOUWUX 8ANCHOE NPAKMUYECKOe 3HAUeHUe.

Cnmcok moJie3HbIX 00pa3oBaTe/IbHBIX CAliTOB
EavHble obpa3oBaTenbHble pecypcebl ¢ caitta www. school-coolection.edu.ru
Xumunyeckas Hayka u obpasoBaHue B Poccum http://www.chem.msu.su/rus
Xumusa n XKnsnb — XXI Bek http://www.hij.ru
Maseta «Xumusa» u cant gna yuurtens «A uay Ha ypok xumumn» http://him.1september.ru
ChemNet: noptan chyHAaMeHTanbLHOro xumMmuyeckoro obpasoBaHushttp://www.chemnet.ru
ANXUMUK: cant J1.FO. Anuk6eposonhttp://www.alhimik.ru
OcHOBbI XMMKUU: OOpa3oBaTerbHbIN CalT ANS WKOMbHUMKOB U cTyAeHToBhttp://www.hemi.nsu.ru
Xumusa B OTKpbITOM Konnemxehttp://www.chemistry.ru
9. WebElements: oHnailH-cnpaBOYHUK XMMUYECKUX 3neMeHToBhttp://webelements.narod.ru
10.Benok 1 Bce 0 Hem B Guonorumn u xumunhttp://belok-s.narod.ru
11.BupTyanbHasa xuMuyeckas wkonahttp://maratakm.narod.ru
12.3aHumaTenbHas xumusi: Bce o MeTannaxhttp://all-met.narod.ru
13.Mup xumumhttp://chem.km.ru
14.KabuHeTt xumumn: cant J1.B. PaxmaHoBowuhttp://www.104.webstolica.ru
15.Konnekuus «EcTecTBeHHOHay4Hble IKCNEPUMEHTbI»: Xumusahttp://experiment.edu.ru

®NOUh W&

16.OpraHuyeckasi XMMus: 3NEKTPOHHbIN Y4eOHUK ANA cpefHei wkonblhttp://www.chemistry.ssu.samara.ru
17.Xumusa gnsa Bcex: UNMOCTPUMPOBaHHbIe MaTepuanbl No o6Lein, OpraHMYecKOn U HeopraHuieckon xumunhttp://school-sector.relarn.ru/nsm/
18.Xumusa gnsa wkonsHUKoB: cauT OmuTtpua Bonotosahttp:/chemistry.r2.ru
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19. lWkonbHaa xumushttp://schoolchemistry.by.ru

20. OneKTpoHHaA 6ubnuoTeka No XxMMum u TexHukehttp://rushim.ru/books/books.htm

Tema ypoka

JJ1eMeHThI
coJep:KaHus
o0pa3oBaHus

JKcnepumMeH
T
(memomncTparr
uu,
J1a00paTOPHBI
11 OIIBIT)

Buabl gesiTeJIbHOCTH 00y4aKOIIMXCS

IHOYPOYHOE IINTAHUPOBAHMUE ITPEIIOJABAHUS XUMHUHU B 9 KJIACCE



http://schoolchemistry.by.ru/
http://rushim.ru/books/books.htm

IToBTOpEHNE 0CHOBHBIX BONPOCOB Kypca 8 kiacca (5 yacoB)

XapaxkTepucTuka
XUMHYECKOTO
JJIeMEHTa Ha OCHOBa-
HUH €T0 TIOJIOKEHUS B

3aKOHOMEPHOCTH M3MEHEHUS B
nepuogax U A rpymnmax
CBOICTB aTOMOB, ITPOCTHIX
BEIIECTB U COSTUHEHUI

XapaKTepHCTHKa XUMHUYECKHX DJIEMEHTOB 1-3-T0 TIepHOI0B 10
UX ToJIokKeHU0 B [leprognyeckoi cucreMe XuMUYeCKIX
snemenToB . . Mennaeneena.

Co3manne Mo/iesel ¢ BBIICTICHUEM CYIIECTBCHHBIX Xapak-

Ilepnonnueckoit XUMHYECKHX JIEMEHTOB. TEPUCTUK O0OBEKTA M MPEICTABICHUEM HX B IPOCTPAHCTBEHHO-
cucteme /1. 1. XapakTepHucTrKa 3J€MEHTa 110 rpauIecKoi WM 3HaKOBO-CHMBOJINYECKO (opme.
Mengeneesa. ero noJosxxexuto B Ilepuoau-

4eCKOH cucTeMe XUMUUECKUX

aneMeHToB /1. 1. Menneneesa.
XapakTepucThKa CaolicTBa OKCHJIOB, KUCIIOT, CocTaBieHUEe MONEKYJISIPHBIX, MTOJHBIX U COKPAILIEHHBIX
XUMHUYECKOI'0 OCHOB@HHIl 1 COJIEH B CBETE HOHHBIX YPABHEHUN PEAKLU.

3JIEMEHTA I10
KHCJIOTHO-OCHOBHBIM
CBOMCTBaM
00pa3yeMbIXuM
COEIMHEHUI.

TCOpUU 3J'IeKTpOJ'IPITH‘leCKOﬁ
JUCCOMAalIU U OKHCJICHUSA-BOC-
CTaHOBJICHUSI.

Krnaccudukarus
XUMHUUYECKHUX PEAKIHiA
0 PA3IUYHBIM
MpU3HAKAM

O060011IeHIE CBENEHNI O
XUMHUYECKHUX PEAKIHSIX.
Knaccugukarust XuMHISCKIX
peakuui 10 pasIuyHbIM
MPU3HAKAM: YUCIIO ¥ COCTAB
pearupyronmx U 00pa3yronmxcs
BEILIECTBY, KTEIIOBOI A3 PeKT,
«HaTpaBJICHUEY, «KM3MEHEHUE
CTETCHE OKHCIIEHUsI JIIEMEHTOB,
00pa3syoIIHX pearupyoIre
BEILIECTBAY, KUCIOJIb30BAHNE
KaTaan3aTopay.

OmnpenencHusT TOHITAH «XAMHYECKAs PEAKIH», «PEaKIHH
COCITMHCHUS», «PEaKIHUU Pa3I0KEHUI», «PEaKIUU OOMEHa,
«peakMu  3aMEIICHUsY, «peaklud  HEUTpamu3aiumny,
«K30TEPMUYECKUE PEAKIMHNY, <«OHAOTEPMHUUECKHE PEaKIUn»,
«obpaTUMbIe peakuumy, «HeobpaTumMbIe peakuum,
«OKHCIUTENbHO-BOCCTAHOBUTEILHBIC peakuumny,
«KATATUTUYECKUE PEAKIMHNY», «HEKATATUTHUECKHE PEaKIuu»,
«TCIUIOBOM d3PPEKT XUMUICCKON PCAKITHI.

XapakTepuCTHKAa XUMHYCCKUX PpEaKIUid 10  Pa3IuIHBIM
MIpHU3HAKAM.

CocraBieHHE MOJEKYISIPHBIX, TIOJTHBIX UM  COKPAIICHHBIX
MOHHBIX YPaBHEHUN peaKIHil.

OmnpenencHre OKUCIUTENSI W BOCCTAHOBUTEIS, OKUCICHUS W
BOCCTaHOBIICHHUSI.

Onucanue peakuuid MeEXIy BEIeCTBAMH C  MOMOIIBIO
€CTECTBEHHOTO (PYCCKOTO WM POJHOTO) S3bIKA U S3bIKA
XUMHUH.

IIpencraBnenne wuHpopmamuun 1o Teme «Kiaccudukanms
XUMHUYECKUX peaknui» B BHUJIE TaOIHUI, CXEeM, OIOPHOTO
KOHCIIEKTa, B TOM uncie ¢ npumeHernneM cpeacts UKT.

Brruucienus 1o
XAMUYECKU
M
YpaBHEHUSIM

Pacuersl O XUMHYECKHM
ypaBHeHHAM. Pemenune
3aJja4 Ha HAXOXKICHUE
KOJINYECTBA, MAacChI
Wi o0beMa MPOAYKTa
peakuu o
KOJIMYECTBY, MAaCcCe WU
00BEMYHCXOTHOTO
BEILIECTBA.

HpOBCIleHI/IC pacdyeTtoB 1O XUMHYCCKUM YPABHCHHUAM Ha
HaXO0XJICHUEC KOJMYECCTBA, MAaCChl HIIH o0beMa MMpoaAYyKTa
peakun 110 KOJMYECTBY, MacCCC WIN O6T>€My HUCXOJHOIO
BCIICCTBA.




Kontponbnas
padora Ne 1
1o Teme

«IloBTOpEHUE
OCHOBHBIX
BOINPOCOB
Kypca 8
KJ1accay.

Tema 1. OnemeHTapHbIe OCHOBbI HEOpraHM4Yeckon xumum (48 vacos)

Tlonoxxenue
3JIEMEHTOB- METAJIOB
B [lepnoguueckoit
cucreme /1. U.
Menneneesa u
0COOEHHOCTH
CTPOCHUS MX aTOMOB.
dusnyeckne CBOMCTBA
meTauioB. CIuiaBsl.

[TonoxxeHue MeTajIoB B
Ilepuoauueckoii cucreMe
XUMUYecKkux 3ymemenToB /1. U.
Menneneea. MeTtanmnaeckas
KpHUCTAUTHYECKas peIIeTKa 1
MeTaJUINYECKask XUMHUYECKast
cBs13b. O0mme pundeckne
CBOIICTBA METAJIJIOB.

JI-13HaKoMCTBO ¢

o0pa3iamMu MeTaljIoB

U CIu1aBoB (pabota ¢
KOJUICKIIHSIMH ).

OnpeneneHue MOHITHS «METAILIIBI».

CocraBieHne  XapakTEPUCTUKU  XUMUYECKUX  DJIEMEHTOB-
METAJUIOB 10 HX MosiokeHuto B [lepuonnueckoit cucrteme
xumuyeckux anemeHToB [[. M. MenneneeBa. Xapakrepuctuka
CTPOCHUS U O0IUX (hPU3MIECKUX CBOHCTB MPOCTHIX BEHICCTB-
METAaJIJIOB.

OOBsicHECHHE 3aBUCHMOCTH CBOMCTB (WM  TIpeAcKa3aHHe
CBOKMCTB) XMMHYECKHX 3JIEMEHTOB-META/UIOB OT IOJIOKCHHS B
[lepnognueckoil cucreme Xumuueckux osaemeHtoB J. U.
Menpeneena.

VYcTaHOBIIEHHE  MPUYMHHO-CIIEACTBEHHBIX  CBSI3CH  MEXIy
CTPOEHUEM aToMa, XHMHUYECKOH CBsI3bl0, THIIOM KpHC-
TAJUTHYCCKON PEHICTKH METAUIOB U UX OOIIUMHU (PU3HUCCKUMHU
CBOMCTBaMH.

HaGumroieHne u onrMcanue XUMHUIECKOT0 SKCIIEPUMEHTA.

XUMHYECKHe
CBOMCTBA METAJIJIOB.

XuUMHUYecKue CBOMCTBA METAJIJIOB
KaK BocCTaHOBHUTeNEH (Ha
pUMepe B3auMOIEUCTBUS
METAJIJIOB ¢ HEMETAJIJIAMH U C
BOJION).

J.Bzaumoneiicts
We HaTpus u
KaIblUsg ¢
Bosioit.I'open
Y€ MarHusi.

XapaKTepuCcTUKa XUMHUYECKHX CBOMCTB TMPOCTBIX BEIIECTB-
METAaJIJIOB.

OOBsiCHECHHE 3aBUCHMOCTH CBOMCTB (WIM  TIpe/ICKa3aHue
CBOMCTB) XMMHYECKHX JJIEMEHTOB-META/UIOB OT IOJIOKEHHS B
[lepnoguueckoit cucreme xumuueckux osaemento J[. U.
Menpeneesa.

CocraBiieHHEe MOJIEKYJSIDHBIX ~ YpaBHEHMH  peakuuid, xa-
PaKTEepU3yIOMNUX XUMHUYECKHE CBOHCTBA METANIOB W UX
COEIMHEHUH, MIEKTPOHHBIX YpaBHEHUH MPOIIECCOB OKUCIICHHMSI-
BOCCTAHOBJICHHSI.




VYcraHoBlieHWE  MPUYMHHO-CIEACTBEHHBIX — CBSI3EH — MEXIy
CTPOGHUEM aToMa, XHUMHYECKOH CBsI3bl0, THUIIOM KpHC-
TAJUIMYECKOM pEelIeTKH METAJIOB M HX XUMHAYECKUMU
CBOMCTBaMH.

w

DIEeKTPOXUMUIECKUAN
PAI HANIPSIKEHU
METaIIOB.

XuMHYECKHE CBOMCTBA METAJIIOB
B CBETEC MX ITOJIOKCHHUS B
SIEKTPOXUMUIECKOM PSIY
HaIpsHKEHUH METAIIIOB.

JI-2  PactBopeHue
JKejae3a W IMHKA B
COJISHOM KHCJIOTE.

J-3  BrIiTecHenne
OJHOTO  MeTajuia

IpYruM u3
pacTBOpa COJIH.

OmnpenencHnue MOHATHS «PsiZl AKTHBHOCTH METAJUIOBY.
OO0ObsicHeHNE 3aBUCUMOCTH CBOWCTB (wm
MIPEACKa3aHue CBOWMCTB) MPOCTHIX BEIIECTB-METAIIOB
OT TIOJIOKEHUS WX B OIEKTPOXMMUYECKOM PSIy
HaIpsLDKEHUH METaIIJIOB.

CocraBneHne MOJEKYJSPHBIX YpaBHEHHH peaxIwii, Xa-
PaKTepU3YIOIUX XUMHYECKHE CBOICTBA METAJIOB U
UX COCAMHCHUU: YPABHEHUU DIIEKTPOIUTUYECKOU
JUCCOLMAIINK;, MOJICKYJSPHBIX, MOJHBIX M COKpa-
LICHHBIX MOHHBIX YPAaBHEHMM pEaKLHUH C ydacTUEM
DIIEKTPOJIUTOB.

HaGumiozienue u onrcanne XMMUYECKOTO IKCIIEPUMEHTA.

[TpencraBnenne wuHGOPMALUK B BHAE TaOIHI, CXEM,
OMOPHOTO KOHCIIEKTa, B TOM YHUCIE C NMPHUMEHEHHEM
cpenctB UKT.

Merasuisl B IpUPO/IE.
O61Me croco0sl X
MOJTYUCHHS.

Mertamnet B mpupoze. Oomme
CHOCOOBI UX TOTYICHUS.

CocraBiieHHE MOJEKYISIPHBIX YPAaBHEHHI peakiuid W
JJIEKTPOHHBIX YPABHEHHWH IIPOIECCOB OKUCIICHMS-
BOCCTAaHOBJIICHUS, XapaKTepU3yOMHUX  CIOCOOBI
TIOTYYCHHST METAJLIOB.

[Toxbop (¢ MOMOIIBIO YUUTENS) CIOBape, SHITUKIIONETUH,
CIIPaBOYHUKOB, JJICKTPOHHBIX JUCKOB WU JPYIUX HUC-
TOYHHKOB MH(YOPMAIIUHN, HEOOXOIUMBIX AJIS PEIICHUS
y4eOHBIX 3a/a4.

ComnocraBneHne HH(GOPMAIIH, TOTYYEHHON U3 Pa3IHIHBIX
HCTOYHHKOB.

Kopposus merauios.

Koppo3zusi MeTanmioB 1 criocoObI
OOpBOBI ¢ HEll.

OmnpeieneHns TOHATHS KKOPPO3HUS.

WimrocTpanmsi  TOHATHS  «KOPPO3USD»
IPOIIECCOB, MPOUCXOJIIINX  C
MeTaIaMu.

XapakTepucTHKa
KOPPO3HH.

npuMepaMu
Ppa3uYHBIMH
c1oco0oB

3alllMTBl  MCTAJIJIOB oT

[llenoynbie METAIIIBI.

OO0mast XxapaKTepUCTHKA
MIeTOYHBIX MeTaII0B. CTpoeHue
atomoB. llleounbIe MeTaIbBI —
MIPOCTHIC BEIIECTBA.

Ornpenenenue TIOHSITHSI «ILETOYHbIE METaJUIbD.
CocTaBiieHHe XapaKTEPUCTUKU IIETOTHBIX METAIIJIOB
Mo WX TOJOXeHuto B llepuoamueckoil cucreme
xumudeckux anmemenToB J[. V1. Menneneena.

XapakTepucTuka CTPOCHUS W O0mUX (PU3UYECKUX U XH-
MHYECKUX CBOWCTB IIEJTIOYHBIX METaJIOB.
OObmwscHeHne 3aBHCHMOCTH CBOMCTB (mmn
Mpe/icKa3aHue CBOMCTB) IIEIOYHBIX METAUIOB OT
monioxkeHus B [lepronnveckoil cucreMe XHMHYECKHX
snemenToB . . Menzeneena.

CocTaBjieHre MOJEKYJSPHBIX YpaBHEHUH peakiMii, xa-




PaKTepU3YIOIUX XUMHUYECKHE CBOMCTBA IEIOYHBIX
METaJUIOB:  DJIEKTPOHHBIX ypaBHEHHH IPOLECCOB
OKHCIICHUS-BOCCTAHOBJICHUS;  ypaBHEHUIl  djek-
TPOJIUTHUUECKOW  AMCCOLMAIMM;  MOJEKYJISPHBIX,
MOJHBIX ¥  COKPAICHHBIX HWOHHBIX YpaBHEHHH
PEaKIHii C yJaCTHEM IIEKTPOJIUTOB.

YcTaHOBIEHNE MPUYNHHO-CIEICTBCHHBIX CBSI36H MEKIY
CTPOCHHEM aTOMa, XUMUIECKOH CBA3bI0, THIIOM KPHC-
TAJUINYEC-KOM PEHIeTKH IIENOYHBIX METAUIOB U HX
XMMHUYECKIMH CBOWCTBAMH.

7| CoenuneHMst Baxuelimue coenuHeHus XapakTtepucTuka (QHU3HUYECKHX W XHMHUYECKHX CBOMCTB
HIEJIOYHBIX METAIIOB. | ILEJIOYHBIX METAJIIIOB — OKCHJIOB W THAPOKCHJIOB MIEIOYHBIX METAJLIOB.
OKCH/IbI, TUAPOKCUIBI, COJIN OObsicHeHne 3aBUCUMOCTH CBOMCTB (nnn
(xymopuIb1, KapOOHATHI, MpeJACKa3aHHe CBOICTB) IIEIOYHBIX METAJIOB OT
cynb(haTbl, HUTPATHI) - UX nosioxkeHus B Ilepuonnyeckoil cucremMe XMMHYECKHX
CBOMICTBA U IPUMEHECHUE B Ha- anemeHToB J. 1. Menneneesa.
POJIHOM XO35IUCTBE. CocTaBieHHe MOJEKYJSPHBIX YpPAaBHEHUH peakiuii, Xxa-
PaKTEpU3y-IOLUIUX XUMUYECKHE CBOMCTBA COEIMHEHUIN
LIEJTOYHBIX METAaJUIOB! YpaBHEHHH J7eK-
TPONUTUYECKOW  OUCCOLMALMM;  MOJEKYJISPHBIX,
MOJHBIX W  COKpAIEHHBIX HOHHBIX YPaBHEHUI
peaxIuii ¢ y4acTHEM HIIEKTPOIUTOB.
Beruncnenust mo XumMudeckuM (popmysiam u ypaBHEHUSIM
peaKuHﬁ, IMPOTCKAMIUX C YHACTUEM IICJIOYHBIX METAJUIOB U UX
COCIMHEHUM.
8| Llenoyno3emenpHbIE OO611ast XxapaKTepUCTHKA OmnpeneneHye MOHATHS «ILETOYHO3EMETbHbBIE METAIUIBD).
MCECTAJIbI. 3JIEMEHTOB TI'JIABHOM MOATPYIIIBL JI-4 Pacno3naBaHue CocraBiieHue XapaKTCPUCTHUKHU IICJIOYHO3EMEIIbHBIX METAJIJIOB

IlArpynmer. CtpoeHne aTOMOB.
[llenouHo3eMenbHBIE METAILIBI
— MPOCTHIE BEIIECTBA.

KaTHOHOB KaJIus,
KaJbIHs, Oapus.

0 UX MosIokeHuto B [lepruonnueckoii cucreMe XUMHUECKUX
anemeHToB J[. . MenneneeBa. XapakTepucTUKa CTPOCHUS U
001X (HU3MUECKUX U XUMHUUECKHX CBOMCTB
LIEJIOYHO3EMETIBHBIX METAJUIOB.

OO0BsiCHEHNE 3aBUCHMOCTH CBOUCTB (WK TIpE/ICKa3aHne
CBOWCTB) MIETIOYHO3EMEITFHBIX METAIUIOB OT ITOJIOKEHISI B
Ilepuoguueckoii cucteme XuMUIecKux anemenTos [1. U.
Menneneesa.

CocraBieHre  MOJEKYJSPHBIX  yYpaBHEHUH  peakuui,
XapaKTePU3YIONINX XUMHUYECKHE CBOMCTBA IEIOYHO-
3eMENIbHBIX ~METAJUIOB: JJIGKTPOHHBIX  ypaBHEHUH
TIPOIIECCOB OKHUCJICHUS-BOCCTAHOBIICHUS; ypaBHEHUI
DJIEKTPOJIUTUISCKON TUCCOLUAIIMU; MOJIEKYJISIPHBIX,
MOJIHBIX W  COKpAIICHHBIX HWOHHBIX ypaBHEHUH
peakuuii ¢ ydacTHEM JIEKTPOJIUTOB.

YcraHoBlIeHHE IPUUMHHO-CIIEICTBEHHBIX CBSI3EH MEXY
CTPOEHHEM aToOMa, XUMUYECKON CBS3bIO, TUIIOM KPHC-
TaJNIMYECKON PEeIeTKU HIeJIOUHO3EMEIbHBIX METANIOB U HX
XUMUYECKHUMH CBOHCTBaMHU.

HabroneHue v onMcaHne XHMHUYECKOTO IKCIICPUMEHTA.




9| Coenunenus Baxneiine coequHeHus XapakTepucTHKa (GU3HMIECKUX U XMMHUUECKHX CBOWCTB OKCHI0B
LIEJI0YHO3EMENIbHBIX HIETI0YHO3EMENIBHBIX METAILIOB U TUAPOKCUJIOB IIET0YHO3EMENIbHBIX METAJIOB.
METAaJUIOB. — OKCHJIbI, THAPOKCHIBI U COJIU CocraBieHue  MOJEKYJSAPHBIX  yYpaBHEHUH  peakuui,
(xJ10pHIBl, KAPOOHATEI, XapaKTepU3yIOLUX XUMUYECKHE cBOMCTBa
HUTpATHI, cyabdaTsl, pocdarsr), COEIMHEHUH 1IeJI0YHO3EMENIBHBIX METaJUIOB!
UX CBONCTBA U IPUMEHEHUE B YpPaBHEHUH  AJIEKTPOJIMTUYECKOW  JUCCOLMALUMY;
HapOJHOM XO3sIMCTBE. MOJIEKYJISIDHBIX, TIOJHBIX M COKpALIEHHbIX HOHHBIX
YpaBHEHUU PEAKLUI ¢ yUaCTUEM JIEKTPOIUTOB.
Brrancenns mo xuMmdeckuM (GopMynaMm W ypaBHEHUSM
peakuui, MIPOTEKAIOLINX c y4acTUEM
LIEJI0YHO3EMETIbHBIX METAJUIOB U UX COEIMHEHUH.
1| AmromuHUii. Amomuanit. CTpoeHne atoma, CocraBneHne XapaKTePUCTHKH ATIOMHHHSA TI0 €r0 IOJI0-
(usnyecKre 1 XUMHYECKHUE *eHuto B Ileproanyeckoil cucteMe XUMUUECKUX dJie-
CBOMCTBA MPOCTOTO BEILLECTBA. menTtoB Jl. . Menzeneesa.
[IpuMeHeHMe aTtOMUHUS. XapakTepucTuka CTpOCHHs, (QU3UYCCKAX U XUMHUCCKUX
CBOMCTB aJIlOMUHUSL.
OObsicCHEHHE 3aBUCUMOCTU CBOWCTB (MU MpeJCKa3aHue
CBOMCTB) aNOMMHUSI OT ToJiokeHusi B Ilepuoanue-
CKOH cucreMe xuMuueckux snementoB . Y. Menne-
JieeBa.
CocraBieHHEe MOJEKYJSPHBIX YpaBHEHUH peakiuid, xa-
PaKTEpPU3YIOIIUX XUMHUYECKHE CBOWCTBA ATIOMHUHUS:
SJIEKTPOHHBIX YpPABHEHUM IPOLIECCOB OKUCIEHUS-
BOCCTAHOBJICHUS; YPAaBHEHUU AJIEKTPOJUTUYECKOU
JUCCOLIMAIINK;, MOJIEKYJSIPHBIX, TOJHBIX M  CO-
KpAalllCHHbIX HOHHBIX YPaBHEHUH PEaKLUil C ydacTHEM
3JIEKTPOJIUTOB.
VYcTaHOBNIGHHE NPUYNHHO-CIEACTBEHHBIX CBS3EH MEXIy
CTPOCHHEM aToMa, XUMHYECKON CBSA3bIO, TUIIOM KpHC-
TQIMYECKOM  pelleTKH  @IIOMHHMS U €ro
XUMUYECKHUMH CBOMCTBaMHU.
1| Coenunenus CoeauHeHus aJOMUHUS — J-5 XapakTtepucTuka (QHU3UUECKUX W XAMHYECKUX CBOMCTB
AJIOMUHUSL. OKCHUJ U THJIPOKCH]I, UX 3HaKOMCTB OKCHUJIa U TUJIPOKCHU]IA AJIIOMUHHUS.
aM(pOTEpHBIN XapaKTep. 0 c CocraBieHHe MOJEKYJSPHBIX YpaBHEHUH peakiuii, xa-
Baxuelimme conu anroMUHUSL. COEIMHEHU PaKTEPU3YIOIIMX XHUMHYECKUE CBOMCTBA COEIUHEHMI
IIpumeHenue coeiMHEHU I SIMH ATIOMUHUSL: YpaBHEHUI INEKTPOIUTUUECKOM
AIMIOMUHHUSL. QATIOMUHHSL. JUCCOIMAIINK;, MOJIEKYJSIPHBIX, TOJHBIX M  CO-

JI-6ITony4eHue
THAPOKCHIA
AJTFOMUHUS
u uc-
ClieJOBaHUE
ero
CBOWCTB.

KpalLIeHHbIX MOHHBIX YPAaBHEHUIN peakLUil C y4acTUEM
3JIEKTPOJIUTOB.

Brrancienust mo XxuMmudeckuM (opMynam W ypaBHEHUSM
peakuui, IPOTEKaUINX ¢ YYaCTUEM AIFOMUHMS U €70
COETMHEHUH.

HaGumonienue u onncanne XMMHUYECKOTO IKCIIEPUMEHTA.




[EEN

Keneso.

Kenezo.Ctpoenue atoma,
(husnvecKue ¥ XUMHICCKHE
CBOICTBa MPOCTOTO BEIIECTBA.
3HaueHue xemne3a s
HapOJIHOI'O XO035HCTBA.

CocTraBieHHe XapaKTePUCTUKU JKelle3a MO €ro MOoI0KEHUI0
B Ilepuoauueckoil cucreMe XMMUYECKHX 3JIEMEHTOB
J. 1. Menperneena.

XapakTepucTHKa CTPOCHUS, (QU3MYECKHX M XMUMHUYECKHX
CBOICTB Keesa.

CocraBneHne  MOJCKYJSIPHBIX  YpaBHEHHH  peaKini,
XapaKTepU3YIOIINX XMMHYECKHE CBOMICTBA Kelesa:
DIEKTPOHHBIX YPAaBHEHHH IPOLECCOB OKHCIECHHUS-
BOCCTaHOBJICHUS; YPABHEHHMHM  3JIEKTPOJUTUUECKON
JUCCOLIMAIUK; MOJEKYISAPHBIX, IOIHBIX M  CO-
KpalLIeHHbIX MOHHBIX YPaBHEHUHN peakLuil C y4acTUEM
SJIEKTPOJIUTOB.

VYcTaHOBNIGHHE NPUYUHHO-CIEACTBEHHBIX CBSI3€H MEXIy
CTPOCHUEM aToOMa, XUMHUYECKON CBSA3bIO, TUIIOM KpHC-
TAIIMYECKON PEIIeTKH jKeje3a U ero XUMHUYECKUMH
CBOMCTBAMU.

1| Coenunenus xenesa. CoenuHeHHs >Kene3a U HUX XapakTepucTuka (HU3MYECKUX U XHMHYECKHX CBOWCTB
CBOMCTBA: OKCH/IbI, J-7 OKCHJIOB U THIPOKCHJIOB XKeje3a.
THUIPOKCHUABI H  CONHU 3HAKOMCTB CocraBneHHe  MOJCKYJSIPHBIX ~ YpaBHEHHH  PEaKIni,
Kenesa Q! u 0 C pyIamu XapaKTePU3YIOIIUX XAMHUYICCKHE CBO¥CTBa
111).3nauenue xKeresa. COCIMHEHUH Jkeje3a: DJICKTPOHHBIX  YpaBHCHHM
COCIMHEHUH  JKeles3a MIPOIIECCOB OKHCJICHUSA-BOCCTAHOBIICHUS; ypaBHECHUH
TUTS HapOJIHOTO AIEKTPOIUTUICCKON JUCCONHAIINN;, MOJCKYISPHBIX,
X034HCTBA. NOJHBIX M  COKPAIICHHBIX HMOHHBIX YPaBHCHUIA
peaKIuii ¢ y9acTHEM AJICKTPOIUTOB.
HaGumiozienue u onrucanne XMMUYECKOTO IKCIIEPUMEHTA.
BbruuciieHust Mo XUMHYSCKUM (hopMysiaM U ypaBHEHUSM
peaxIyii, MPOTEKAIOIIUX C y4YacTHEM JKeje3a M ero
COEIMHEHUM.
1| lpakTuueckas OKCIIepUMEHTAIIFHOE DKCIIePUMEHTAIIFHOE HCCIICAOBAaHUE CBONCTB METAJUIOB U
pa6ora Ne 1 HCCIIeIOBaHUE CBOHCTB WX COCIMHCHHH, PENICHHE IKCTICPUMEHTAIBHBIX 32124
«Pemenue METaJUIOB 1o TeMe «MeTauibh».
IKCHEPUMEHTATbHBI | U UX COCIUHEHUI. Pabora c¢ maGopatopHBIM 000OpyIOBaHWEM W HarpeBa-

X 32724 110 TeMe
«MeTalIbl M UX
COeIMHEeHHS».

TEJEHBIMU TIPUOOPAMU B COOTBETCTBHH C IIPaBUIAMH
TEXHUKH 0€30I1aCHOCTH.

HaGmronenue cBOMCTB METANJIOB M MX COEIUHEHHUN U SIB-
JICHUH, TPOUCXOJISIINX C HUMH.

Onucanue XMMHYECKOTO JKCIIEPUMEHTa C TIOMOIIBIO €c-
TECTBEHHOTO (PYCCKOTO WJIM POJHOTO) SI3bIKA U SI3bIKA
XAMHAH.

DopMynupoBaHUe BHIBOJOB 1O pe3yiIbTaTaM MPOBEICHHO-
r0 9KCIIEPUMEHTA.

Omnpenenenne (Mcxoas U3 yueOHOH 3ajauu) HEOOXOIMMOCTH
HCIIONIb30BaHMsI HAOIIOAESHUS WIIN SKCIIEPUMEHTA.




O060061IEHNE 1

[TpencraBnenne nadopmanuu 1o teme «MeTansl» B BUIE

CUCTEMaTH3ALHs Ta0NuI, CXeM, OMOPHOTO KOHCIIEKTa, B TOM YHCIE C
3HAHUU 110 TEME npumenenueM cpencts UKT.
«MeTtannb». [ToHnMaHMe TPUYNH CBOETO HEyCIeXa M HaX0XICHNE CIIOCO00B
BBIX0JIA M3 OTOW CUTYallHH.

Konrpoabnas K
padora Ne 2 mo Teme
«MeTtauibD).

Ne

Pemmenune pacueTHBIX
3a1a4 o Teme
«MerTaisl 1 ux
COCIUHECHUS.

BbIYUCIIeHUS 10 XUMHYIECKAM (hOPMYJIaM M YPaBHEHHSIM
peaxmuii, IPOTEKAOIIHNX C YIAaCTHEM METaJIOB U UX
COCIMHEHHI, KOIMIECTBA

BEIIECTBA, MacChl, 00bEMa M0 KOJIMYECTBY BEIIECTBA, Macce,
00bEMY peareHTOB.

Oo6mras xapakre-
PHCTHKA HEMETAJIIOB.

OO0mmast xapaKTepUCTHKA
HEMETAJIJIOB: TOJIOKECHHE B
Ilepuonuueckoii cucteme
XUMUYecKux dyementoB /1. U.
MenaeneeBa, 0COOEHHOCTH
CTPOEHUS aTOMOB,
ANIEKTPOOTpULATETHHOCTH (D0)
KaK Mepa «HEMETaJNTAIHOCTHY,
psan 90. AmnoTtponus.
®dusnyeckre CBOMCTBA
HEMETAJIJIOB.

JO06pazp
HEMETaJLIOB

OmnpernenieHnst  MOHATHH — «HEMETAJUIBD),
«aJUIOTPOITHBIE BHIOM3MEHCHIIS.
XapaKkTepHUCTHKa XUMHUYECKHX HIIEMEHTOB-HEMETAJUIOB:
CTpoeHHe, (HU3NYECKHEe CBOMCTBA  HEMETAJUIOB.
CocraBieHne Ha3BaHUI COCTMHEHUI HEMETAIOB MO

(dopmyre n ux GOPMYI IO HA3BAHHIO.

OOBsCHEHNE 3aBUCUMOCTH CBONCTB (MJIM MPE/ICKa3bIBaHNE
CBOMCTB) XHMHYECKHX DJEMEHTOB-HEMETAUIOB OT
nojoxxeHus B Ilepronueckoil cucTeMe XMMHUYECKHX
snemenToB . . Menzeneena.

YcraHOBJICHHE NPUYMHHO-CIICACTBEHHBIX CBSI3EH MeExay

«TaJIOT'CHBI»,




CTPOEHHEM aTOMa, XUMUYECKOU CBSI3bI0, TUIIOM KpPHUC-
TaJNIMYECKOM PEIIeTKH HEMETAIJIOB U UX COCIUHEHUIH,
uX (PU3UYCCKUMU CBOUCTBAMHU.
B muanore ¢ yunreneM BbIpaOOTKAa KPUTCPHUEB OLICHKU U
OIPEJICIICHUE CTCIICHU YCIICITHOCTH BBIMIOJIHCHHS CBOCH pabOTHI
1 pabOTHI BCEX, MCXOS U3 MMEIOIINXCS KPUTEPHUEB,
COBEPIICHCTBOBaHHE KPUTEPHUEB OIIEHKU M WX NCTIOIH30BAHHUE B
XOJ€ OIEHKH U CAMOOIIEHKH.

1| Bomopox. Bonopoa — xumuueckuit XapakTepuCcTHKa BOJOpPOJA: CTPOCHHE, (DHU3WYCCKHE W
3JIEMEHT W IPOCTOE BEIIECTBO. XIMHWYECKHE CBOWCTBA, MOJYYCHHWE W TpPHUMCHECHHE.
dusnueckue U XUMHYECKUE CocraBieHHE Ha3BaHWHA COCNMHEHWH BOIOpONA IO
cBoiicTBa Bogopoaa. [loryuenue (dhopmyre n uX GOPMYI IO HA3BAHHIO.

BOJIOPOJIa B TaOOpATOPHHU. OOBsCHCHHE 3aBUCUMOCTH CBOWCTB (MJIM MPE/ICKa3bIBAHKE
Honyuenue sodopooa 6 CBOICTB) BOIOpOAa OT moJioxkeHus B lepuonnyeckoit
npomviuinennocmu. Ipumenenue cucreMe xuMmuueckux snemeHtoB J[. M. Menneneena.
600opooa. CocTaBieHHE MOJICKYJISPHBIX YPaBHEHHH peakIuii,
XapaKTePU3YIONINX XUMHUYECKHUE CBOMCTBA BOJOPOJA,
SJIEKTPOHHBIX yYpaBHEHUH MPOILIECCOB OKHUCICHUS-
BOCCTAQHOBJICHHS,  MOJICKYJSIPHBIX,  IIONHBIX U
COKpAIlCHHBIX HOHHBIX YypaBHCHHH peakmui ¢
YYacTHEM SJCKTPOJHUTOB. YCTAaHOBIICHHE IPUYNHHO-
CIICZICTBEHHBIX CBS3CH MEXKIy CTPOCHHEM aToMma,
XAMHYECKOH  CBSI3bI0, THIOM  KPHUCTAJUIMICCKOMH
pemeTku  BOJAOPOAA, ero ¢dusudeckumMu  u
XUMHUYECKUMHU CBOHCTBAMH.
BbrINOIHEHHE PAcYCTOB 10 XUMHUYCECKUM (hOpMyiaM U
YPaBHEHUSM PEAKIUH, MPOTEKAIOIINUX C YIaCTHEM BOJIOPOJa U
€ro COeJMHCHUM.
2| Kucnopoz,. Kucnmopon — xumuyeckuit XapakTepucTuka KHCIOpOAa: CTPOCHHUE, alIOTPOIus,
9JIEMEHT H  TPOCTOe (¢usnvecKkue U XUMHUYECKHUE CBOWCTBA, MOJIyYCHHE U
BEILIECTBO. Osom. MIPUMEHECHUE AJITOTPOITHBIX MOTU(DUKATHH.
Cocmas 6030yxa. CocraBiieHHe Ha3BaHMW COEAMHEHUH KHCIOpoJa IO
®dusnueckue u ¢dopmyrne u ux dopmyn mo HazBaHHO. OOBICHEHUE
XUMHYECKHE CBOMCTBA 3aBHCUMOCTH  CBOWCTB (WM  TpeICcKa3bIBaHUE
KHCJIOPO/Ia. CBOWCTB) KHCIOpOZa OT ToyiokeHus B Ilepmomiaec-
ITonyuenue u KOl cumcTeMe XxuMmudeckux odiemenToB JI. U
MIpUMEHEHNE Menieneena. CocraBieHue MOJIEKYJISIPHBIX
KHUCJIOPOA. YpaBHEHUN peaklnid, XapaKTepU3yIOIIUX XUMHUYECKHUE

CBOWCTBA KHCJOPOAA, DJICKTPOHHBIX YpaBHEHHH
MIPOLIECCOB OKHCIICHUSI- BOCCTAHOBJICHHUS.
YcTaHOBIEHHE TPUYWHHO-CIIEACTBEHHBIX CBS3EH MEXIY
CTPOCHHEM aTOMa, XUMHUYECKOW CBSI3bI0, TUIIOM KpHC-
TAJUIMYECKON PELIeTKH KHUCIIOPOAa, ero (hPU3NIeCKUMH
1 XUMHUYECKUMHU CBOMCTBaMHU.
BeinosHeHe pacueToB 1o XUMHYECKUM (popmynam n
YpaBHEHHSIM peaklnii, POTEKAIONIHMX C YYaCTHEM KHUCIOPOJa.




IIpakTHyeckasn
pabGora Ne 2
«ITonyuenne
BOJIOPOJA B
H3y4YeHHe ero
CBOMCTBY.
IpakTnueckas
pa6ora Ne 3
«Ilosyuenune
KHCJI0poaa U
U3y4eHHe ero

[onyuenue, cobupanue n
pacro3HaBaHUE I'a30B KHCIOpOIa
U BOJOPOAA.

PaGora ¢ saboparopHbIM 00OpYJOBAaHMEM W Harpena-
TEIBHBIMUA NPUOOpPaMU B COOTBETCTBHHU C IIPaBHIIAMH
TEXHHKH OE30MaCHOCTH.
Hab:monenue 3a cBoiicTBaMu KHCIOPO/1a, BOJOPOAA U
SIBJICHUSIMH, ITPOUCXOJSIIIUMHE C HUMHU.
Onucanne XMMHYECKOTO SKCIIEPHUMEHTA C TIOMOIIBIO €CTECTBCH-
HOTO (PYCCKOTO MM POIHOTO) S3bIKA U S3bIKA XUMHH.
DopMynupoBaHHE BBHIBOAOB IO pE3yJbTaTaM IIPOBEICH-
HOT'O 9KCIICPHMEHTA.
Opraanzanus y2e0HOTO B3aNMOICHCTBHS B TPYIIIIE.

[IpakTu
yeckKast

pabora

Ne 2

[IpakTu
qecKas
paboTta
Ne 3

CBONCTBY.
2| Bopa. Boga.CtpoeHue MOJEKyIbl. XapakTepuCcTHKa BOJBI: COCTaB, (PU3UUCCKUC U XUMHYC-
Tonamue o CKHE CBOWCTBA, HaXxOoXJIEHHWE B TMpUPOAEC U
8000POOHOIL CBA3U U ee MIPUMEHEHNE. CocraBieHue MOJIEKYJISIPHBIX
GAUAHUU Ha YpaBHEHMH peakiuii, XapaKTepU3yIOIUX XUMHUCCKUE
Qusuueckue ceoticmea CBOWCTBA BOJBI, AMEKTPOHHBIX ypaBHEHUH MPOLIECCOB
gewjecme Ha npumepe OKHCJICHHS- BOCCTAHOBJICHUS.
800bL. YcraHoBlIEHHE NPUYMHHO-CIICCTBEHHBIX CBSA3EH Mexay
XUMHUYECKUE CBOMCTBA BOJBL. XUMHUYECKOH  CBSI3bI0, THUIOM  KPUCTAJUIMYECKOH
KpyroBopot Bobl B pupoae. peIIeTKH BOABI, €€ (PU3WYCCKIMH M XHUMHYCCKIMU
JuctuinnrpoBaHHas BOJa, €€ CBOMCTBaMH.
MOJIy4YE€HUE U IPUMEHEHHE. BrImoHEeHHE pacyeToB 10 XUMHYECKUM (hopMyaM U
YpaBHEHHSAM PEaKIUii, MPOTEKAIONINX C YYaCTHEM BOJIBI.
2| I'anorexsl. OO61ast XxapaKTepUCTHKA XapakTepucTHKa TaJIOTCHOB: CTPOCHUE, (PHU3MYECKUE U
rayioreHoB.CTpoeHHe aTOMOB. JI- 8 XUMUUYECKHE CBOMCTBA, IMOJIY4YCHHE U IPUMEHEHHUE.
IIpocTsie BemiecTBa U UX 3HaKOMCTB CocraBieHre Ha3BaHWUW COEAMHEHHUN TaJOreHOB IO
cBoiictBa. [Ipumenenue ra- o ¢ (dbopmysie 1 uxX GOPMYIT IO HA3BAHHIO.
JIOTEHOB U UX COCMHEHUI B obpasiamu OOBsACHEHNE 3aBUCUMOCTH CBONCTB (MJIM MpeICKa3bIBAHHUE
HapOJHOM XO35HCTBeE. TIPUPOIHBIX CBOICTB) TaJIOTEHOB OT MOJIOkKeHus B [leprnonnyeckoit
COEIMHEHU cucteMe xumuueckux snementoB Jl. M. Menaeneesa.
i CocraBiieHHE MOJIEKYJIAPHBIX YpaBHEHUM peakuui,
HEMETAJJIOB XapaKTEPU3YIOUINX XUMUYECKUE CBOMCTBA rajoreHoB,
- SJIEKTPOHHBIX YpPABHEHUM MPOLIECCOB OKHUCIEHUS-
XJIOpHUJIaMHU. BOCCTaHOBJICHUSI.
YcraHoBlIeHHE IPUUMHHO-CIIEICTBEHHBIX CBSI3EH MEXY
CTPOCHHEM aTOMa, XUMHUYECKOH CBSI3bI0, TUTIOM KPHC-
TAJITTMYECKON PEIIETKU TaJ0TreHa, ero (GU3MYeCKUMH 1
XUMHUYECKUMH CBOHCTBaMH.
2| CoennHeHus OCHOBHEIE COCTUHCHMS XapakTepucTUKa  COEIMHEHMM  TaJIOTeHOB:  COCTaB,
raJOreHoB. TajlOTE€HOB: HAllonyuenue ¢u3ndeckne W XMMHUYECKHE CBOWCTBA, TOJIyYCHHE W
raJloreHOBOIOPObL, XJIOPOBOJIO MIPUMEHEHNE.
coJin rajioreHo- poaa u ero CocraBieHue Ha3BaHUW COEAMHEHUH TaJOreHOB IO
BOJOPOIHBIX KUCIIOT. pacTBOpeHu (dbopmye u uxX GOpPMYII IO HA3BAHHIO.
€ B BOJIE. CocraBieHre MOJEKYJSPHBIX YpaBHEHUH peakiuii, xa-
JAPacno3znaBanu PaKTEpPU3YIOMIMX XUMHYECKHUE CBONCTBA COEAMHEHMI
e TaJIOr€HOB, JJIEKTPOHHBIX YpPaBHEHUH MPOLIECCOB
COEIMHEHU OKHCJIEHUSI-BOCCTAHOBJICHHUSI,; ypaBHEHUI
1 XJ10pa. JJIEKTPOJIMTUYECKON JUCCOLMALMU; MOJIEKYJISPHBIX,




JI-9

Pacno3naBa
HUE XJIOPH]
- AaHHOHOB.

MOJHBIX U  COKPAIEHHBIX HOHHBIX ypaBHEHUI
peaxIuii ¢ y4acTHEM HIEKTPOJIUTOB.

VYcTaHOBIIEHHE NPUYUHHO-CIEACTBEHHBIX CBSI3€H MEXIy
XUMHYECKOH  CBSI3bI0, TUIOM  KPUCTAJUIMYECKOMN
pELIETKN COCANHEHUH TalloreHOB, UX (PU3UUECKUMU U
XMMHYECKIMH CBOUCTBAMH.

HaOmonenne n onycanne XMMHUYECKOTO SKCIIEPUMEHTA T10
pacro3HaBaHUIO XJIOPHI-NOHOB.

BerInosHeHNE pacueToB 10 XUMHYECKUM (hopMymnam u
YPaBHEHUSAM pEaKLuil, IPOTEKAIOIINX C YUaCTUEM COEINHEHUI
TaJIOr€HOB.

N

Cepa.

Cepa: ¢pusndeckne n
XHMUYCCKUE CBOMCTBA.
Ammotponus, IpUMEHCHUE.

JAnnotponus cepsl

XapaKTepuCTHKA CEpPBl: CTPOSHHE, aJUIOTpomus, (pusnie-
CKHE M XMMUYECKHE CBONCTBA, IOIy4eHHUE U
MIPUMEHEHHUE.

CocraiieHHe Ha3BaHMH COEAMHEHUI cepbl O Gopmyne
uX (GopMyI1 O Ha3BaHHIO.

OOBsACHEHHE 3aBUCUMOCTH CBONCTB (MM Mpe/ICKa3bIBaHHUE
CBOMCTB) cepbl OT mojoxeHust B llepuoanyeckoit
CUCTEME XUMHUUECKUX 3yieMeHToB /1. V1. Menneneesa.

CocraBiieHHE MOJIEKYJISIPHBIX YPAaBHEHUH peaKLUi,
XapaKTEPU3YIOUINX XUMHUECKHE CBOMCTBA CEPBI, IEKTPOHHBIX
YpaBHEHHI MPOIIECCOB OKHUCIICHHS- BOCCTAaHOBIICHHSI.

YcTaHOBIEHNE NPUYNHHO-CIIEIACTBECHHBIX CBSI3eH MEXKIY
CTPOCHUEM aToMa, XUMHYECKON CBA3bIO, TUIIOM KpHC-
TAJUIMYECKON pELIeTKH Ccepbl, e (U3MYECKUMH U
XUMHYECKHMHU CBOHCTBAMH.

Habnronenne XMMHYECKOT0 IKCTIEPUMEHTA.

BelnosiHeHHE pacyeToB 10 XUMHYECKUM (popmynam u
YpaBHEHHSAM PEAKIHil, MPOTEKAIONINX C YYACTHEM CEpHlI.

N

CoennHeHUs CepHl.

CoenuHEHNUs CepHI:
CEpOBOAOPO, CYITBMHIBI,
OKCHIBI CepBI.

HBIX

103uakomMc
TBO c
obpa3mamMu
IPUpPOJI-

COE/IMHEeHH
7§
HEMETaJLIOB
cynshuaam
u,
cynbaram
.

XapakTepucTUKa COCTUHEHUI Cephbl: COCTaB, (pU3MYeCKuUe
¥ XUMHUYECKUE CBOICTBA, MOyICHUE U IPUMCHCHUE.

CocraBieHHEe Ha3BaHUN COSAWHEHHN Cephl MO (hopMmyie U
uX (HhopMyI IO Ha3BaHUIO.

CocraBneHHe  MOJCKYJSIPHBIX  YpaBHEHHMA
XapaKTePU3YFOIIUX XUMHUYECKUE CBOICTBa
COCIMHEHUH  Cepbl,  JJCKTPOHHBIX  YpaBHCHHM
MIPOIIECCOB OKHUCIIEHUS-BOCCTAHOBJICHUS, ypaBHEHUI
AJIEKTPOJIUTUIESCKOW JTUCCOLMAIIMU; MOJIEKYISPHBIX,
TMOJIHBIX W COKpAIICHHBIX HWOHHBIX ypaBHEHUH
peaKIuii ¢ y9acTueM DJIEKTPOJIUTOB.

YcTaHOBIIEHUE IPUIMHHO-CIIEJICTBEHHBIX CBSI3EH MEXK Ty
XUMHUYECKOHN CBSI3bI0, TUIIOM KPUCTANIMUECKON PEeIIeTKH
COCIMHEHUH Cephl, UX (PU3NICCKUMHU H XUMUICCKUMU
CBOMCTBAMH

peakuuid,




N

CepHaﬂ KHCJIOTa KaK
QJICKTPOJIUT U e€ comu.

CepHast KHCJIOTa KaK DJICKTPOIHUT
U €€ COJIH, X IIPUMEHECHHE B
HapOJHOM XO35HCTBE.

JI-11 Pacnio3naBanue
Cyib}ar — aHHOHOB.

XapaKTepuCTHUKa CEPHOM KUCIIOTHI: COCTaB, (PU3NUCCKUC U
XUMHUYECKHE CBOMCTBA KaK AJIEKTPOJIUTA.

CocraBieHre MOJEKYJSPHBIX YpaBHEHUH peakluii, xa-
PaKTEepU3YIOIIMX XUMUYECKHE CBOHCTBA CEpHOM
KHCIIOTBI, OJEKTPOHHBIX YpaBHEHUH MpoOIEcCOB
OKMCIIEHHSI- BOCCTAHOBJIEHUS, MOJIEKYJISIPHBIX,
MONTHBIX W  COKpAIICHHBIX HOHHBIX  ypaBHEHUI
peaKnuii ¢ yaacTHEM IICKTPOIUTOB.

YcTaHOBIEHHE TPUYUHHO-CIICACTBEHHBIX CBS3CH MEXIY
XUMHUYECKOH  CBSI3bl0, THUIOM  KPUCTAJUIMYECKOH
PEIISTKH CEepHOW KHCIOTHI, ¢ (PH3UYECKUMHA U
XUMHAYECKUMHU CBOMCTBAMH.

HaGmronenue u onucanue XuMUYECKOT0 SKCIIEPUMEHTA 110
pACIO3HABAHHIO CYJIb(AT-HOHOB.

CepHasi KHCIIOTA KaK
OKHCIIUTETb.
ITonyueHnue cepHoit
KUCJIOTHI.

CepHast KUCJI0Ta KaK
okucnurens. [Ipoussoacrso
CEPHOM KUCJIOTHI U €€ IpuMe-
HEHHE.

CocraBieHHe MOJEKYJSIPHBIX YpPAaBHEHUH peakiuii, xa-
PaKTepU3YIOMUX XUMHUYCCKHE CBOHCTBA CEpHOMH
KHCJOTBI KaK OKHCIIHUTENs, JIEKTPOHHBIX YpaBHCHHUH
HPOLECCOB OKUCIEHHUA-BOCCTAHOBICHHSL.

XapakTepucTHKa TMOJTYyYeHHS U TNPUMEHEHHS CEepHOM
KHCJIOTHI.

BeInonHeHNEe pacueToB 10 XMMHUYECKUM (pOpMyIIaM H
YPaBHEHHSM pEaknuii, IPOTEKAIONINX C YIaCTHEM CEPHOI
KHCJIOTBI.

AzoT

A30T: cTpoeHHE aToMa U
MOJIEKYJIbl, CBOWCTBA IIPOCTOrO
BEILECTBA.

XapakTepucTHKa a30Ta: CTPOCHHE, (pU3NYECKHe M XUMH-
YCCKHC CBOﬁCTBa, IMOJIYy4YCHUEC u MPUMCHCHHUC.
CocraBiaeHHE Ha3BaHMH COEAMHEHMH a3oTa IO
(dopmyiie u ux HopMyI 10 HA3BAHHUIO.

OOBsACHEHNE 3aBUCUMOCTH CBONCTB (MM MpeICKa3bIBAHNE
CBOWCTB) a3oTa OT mosiokeHHs B Ilepmogmueckoit
cucteme xuMuaeckux anemeHToB /. 1. Menaeneena.

CocraBneHne MOJEKYJSIPHBIX YPABHEHUH peakuuil, xa-
paKTepU3yOIUX  XMMHYECKHE CBOMCTBA  a30Ta,
JIEKTPOHHBIX YPAaBHEHHH IPOLECCOB OKHUCIECHUS-
BOCCTAHOBIICHHSI.

VYcTaHOBIIEHNE NPUYUHHO-CIEACTBEHHBIX CBS3€H MEXKIY
CTPOEHUEM aTOMa, XUMHUYECKON CBSA3bIO, TUIIOM KpHUC-
TAJUIMYECKON pEIIETKH a30Ta, ero (U3MYECKUMHU |
XHMHYECKUMHU CBOMCTBAMH.

BrimosHeHne pacyeToB 1o XUMUIECKHM (popmysam u
YpaBHEHHSM PEaKIHil, MPOTEKAIOIINX C YIaCTHEM a30Ta.

AMMUak

AMMHMaK: CTpOCHHE, CBOWMCTBA,
nonyquI/Ie nu HpI/IMeHeHI/Ie.

J.Ilonyuenue
aMMuaxa.

XapaKkTepHucTHKa aMMHaKa: COCTaB, (PU3NUECKUE U XUMHUECKHE
CBOICTBa, MOJIyY€HNE U TIPUMEHEHUE.

CocraBieHre MOJEKYJSPHBIX YpaBHEHUH peakiuii, xa-
PaKTEepU3yIOIIMX XUMHUYECKHE CBOWCTBA aMMHUaKa,
SJIEKTPOHHBIX YpPABHEHUH MPOLIECCOB OKHUCIEHUS-
BOCCTaHOBJICHUSI.

VYcTaHoBlIeHUE MPUYMHHO-CIEACTBEHHBIX CBSI3eH MEXIy
XUMHUYECKOH  CBSI3bI0, THUIOM  KPUCTAJUIMUECKON
pemeTKH aMMHaka ® = ero  (QU3HYECKUMH |




XMMHUYCCKUMHU CBONCTBAMHU.

HaGJ’IIOL[CHI/IC XUMHUYECKOI'0 3KCIICPUMCHTA.

Brimonnenue pacyeToB MO XUMHYCCKUM Q)opMynaM nu
YpaBHCHUSAM peaxunﬁ, MNpoTeKarmux ¢ YydaCcTuem
aMMuakKa.

w

Con aMMOHHS.

Cony aMMOHUS, UX TIOJTy4YEHHUE,
CBOMCTBA U IPUMEHEHUE.

JI-12 Pacnio3naBanue
KaTUOHOB aMMOHMS.

CocraBneHne Ha3BaHUHA coJieil aMMOHHMS 10 (popMyIie 1 uX
(hopmyI 110 HA3BAHUIO.

CocraBieHre MOJEKYJSPHBIX YpaBHEHHH peaxIwii, Xa-
paKkTEepU3yIOIIMX  XUMHUYECKHE CBOMCTBa  coJiei
aMMOHUSI; ypaBHEHUN 3JEKTPOIUTUYECKOM
JVCCOIMAINM; MOJIEKYISIPHBIX, TIOJHBIX U  CO-
KpaleHHBIX HOHHBIX YPaBHEHHUH peakIMil C y4acTHeM
SJIEKTPOJIUTOB.

YcraHoBieHUue MPUYIUHHO-CJIICACTBEHHBIX CBsI3CH MEKAY
XUMHUYECKOW  CBSI3bIO, THUIIOM  KPHUCTANIMYECKOU
peLIeTKH coJiell aMMOHUSI M WX (U3MYECKUMH U
XHUMHUYECKUMHU CBOMCTBAMU.

HaGmonenue u onncanue XMMHUYECKOTO 3KCIIEPUMEHTA 110
pacIio3HaBaHMIO KATHOHOB aMMOHUSL.

IpakTunyeckas
padora Ne 4
«Iloayuenue
aMMHaKa M H3yYeHHe
€ro CBONMCTB».

[omydaenne, cobupanue n
pacro3HaBaHUE aMMHUaKa.

Pabora c¢ maGopaTopHBIM 000pyIOBaHHEM W HarpeBa-
TEJIBHBIMH NPHOOPAaMU B COOTBETCTBUH C IPABUIAMH
TEXHUKH 0E30MaCHOCTH.

Ha6J'I}O,Z[€HI/I€ 3a CBOMCTBAMH aMMHaKa 1 COJIeH AMMOHUAA,

SABJICHUSAMU, [IPOUCXOAAIIUMHA C HUMU. Onucannue XUMHUIECKOTO

9KCIIEPUMEHTA C MIOMOIIBIO ECTECTBEHHOTO (PYCCKOT0 MM
POJIHOTO) SI3bIKA U SI3bIKA XUMHUH.

®DopMynUpOBaHHE BBIBOJOB IO PE3yNbTaTaM IPOBEACH-
HOT'O IKCTIEPUMEHTA.

Opraanzanus yae60HOro B3auMOJCHCTBHS B TPYTIIE.

w

Oxcupl a30Ta.
A30THast KHCJIOTa KaK
IJIEKTPOJIHT.

Oxcuppt azota (1) u (IV).
A30THast KHCJIOTa KaK
JJIEKTPOJINT, €€ CBOUCTBA U
NpHMEHEHHE.

XapakTepucTHKa OKCHJOB a30Ta: COCTaB, (DU3MUYECKHE U
XMMHUYECKHE CBOWMCTBA, IOJy4eHHE M HPUMEHEHHE.
CocraBneHne Ha3BaHUH OKCHIOB a30Ta MO (GOpMyJie U
nx (GOpMYJI 110 Ha3BAHUIO.

CocraBlieHHE MOJICKYJISIPDHBIX YPaBHEGHUH peakLui, Xa-




PaKTEepU3YIOIIMX XHUMHUYECKHUE CBOWMCTBA OKCHJIOB
azorTa, 3JIEKTPOHHBIX ypaBHEHUI MIPOLIECCOB
OKHCJICHUS- BOCCTAHOBJICHHUSI, MOJIEKYJISIPHBIX,
MOJIHBIX W  COKpAIICHHbIX HOHHBIX YypaBHEHUH
peakuuii ¢ ydacTHeM dJIEKTPOJIUTOB.

YcTaHOBIEHNE TPUYUHHO-CIICACTBEHHBIX CBS3CH MEXIY
XUMHUYECKOH  CBSI3bl0, THUIOM  KPUCTAJUIMUECKOH
pEIISTKH OKCHIOB a30Ta M WX (U3WIECKUMH U
XAMHUYECKUMH CBONCTBAMHU.

XapakTepucTHKa a30THOH KHCIOTBI: COCTaB, (PU3MUECCKUEC
U  XHMHYECKHE CBOWCTBA  KaK  JJIEKTPOJIHTA,
MIPUMEHEHUE.

CocTaBieHre MOJEKYJSPHBIX YpaBHEHUH peakiuii, xa-
PaKTEepU3YIOMIMX XUMHUYECKHE CBOWCTBA a30THOM
KHUCIIOTBI, O3JEKTPOHHBIX YpaBHEHHH  MpOLEecCOB
OKHUCJICHUS- BOCCTAHOBJICHU A, MOHeKyH}IprIX,
NOJHBIX M  COKPALlEHHBIX HOHHBIX YypPaBHEHUU
PeaKIHii C y9acTHEM DIICKTPOIIUTOB.

YcTaHOBIICHUE TPUIHMHHO-CIICICTBEHHBIX CBSI3CH MEXITY
XAMHYECKOH CBSI3bI0, TUTIOM KPHUCTAJUIMIECKOH PEIICTKH
A30THOW KHCIIOTHI, e¢ PU3NUCCKUMH U XUMHUUECKUMHI
CBOMCTBaMH.

A30THas KHCJI0Ta KaK
OKHUCJINUTECIIb.

A30THas KHCIOTa KaK
OKHCJIUTCIIb.

CocraBiieHHE MOJIEKYJISIPHBIX YPAaBHEHUH peaKLUi,
XapaKTepU3YIOIINX XUMUYECKHE CBOMCTBA a30THOM KUCIIOTHI
KaK OKHCIIUTENIS, JIEKTPOHHBIX YPaBHEHUH MPOLIECCOB
OKHCIICHUSA-BOCCTAHOBJICHUS.

BelnosiHeHHE pacyeToB 10 XUMHUYECKUM (opMmynam u
YPaBHEHHSAM PEAKIUii, MPOTEKAIONINX C yIaCTHEM a30THOM
KHCJIOTHI.

Conu a30THOM

Hutpatsl 1 HUTPHUTHI, TpobiIeMa

XapakTepucTHKa HUTPATOB M HHUTPHUTOB:  COCTaB,

KHUCJIOTHI. WX COJICpKAHUSA B JI-13 3HaKoMCTBO ¢ ¢u3ndeckne W XUMHUYECKHE CBOWCTBA, IOyYCHHE H
CEIIbCKOXO03IHCTBEHHOM o0pa3maMu pupoI- npumeHenue. CocTaBieHHe Ha3BaHUIl cojiell a30THOM
MPOAYKIUH. A30THBIC HBIX COEUHEHUMH KHCJIOTHI TI0 uX (opMyaaM U HA000pOT - hopMyn 1Mo
ymnoOpeHus. HEMETAJLJIOB - Ha3BaHHUIO.
HUTpaTaMHu CocraBieHHEe MOJEKYJSPHBIX YpPaBHEHUH peakIwii, Xa-
PAKTepU3YIOIINX XHUMHYECKHE CBOICTBA HHUTPATOB,
SJIEKTPOHHBIX yYPAaBHEHUH MPOILIECCOB OKHUCIICHUS-
BOCCTaHOBJICHUS; MOJIEKYJSPHBIX, TOJHBIX M COKpa-
LICHHBIX MOHHBIX YPaBHEHUH peakUuil ¢ ydacTuem
AJIEKTPOJIUTOB.
Docdop. docdop: cTpoeHne aToma, Xapaxkrepuctuka pocdopa: ctpoeHue, hpusnueckue u

aJUTOTPOTIHSI, CBOMCTBA 0€JI0T0 U
KkpacHoro (ocdopa, nx
pUMEHEHHE.

XMUMHWYECKHE CBOWCTBA, MOJIYUYCHNE U TPUMEHEHHE.

OOBsicCHEHNE 3aBUCUMOCTH CBOMCTB (MJIM ITPEACKa3bIBAHUE
cBoiictB) docdopa ot nonoxenust B [lepuoanueckoit
cucreme xumudeckux anementos JI. 1. Menaeneesa.

CocraBneHne  MOJEKYJSPHBIX  YPaBHEHHH  peakiuid,
XapaKTepU3yIOUINX XUMHUYECKHe CBoOMcTBa (ocdopa,
JJIEKTPOHHBIX YPABHEHHWH IIPOLECCOB  OKHCIICHHS-
BOCCTAHOBJICHUS;




VYcraHOBIICHHE MPUYUHHO-CIICACTBEHHBIX CBS3EH MEXy
CTPOCHHEM aTOMa, XHMHUYECKOW CBSI3bIO, THUIIOM
KPHUCTAJTNYECKOM peIIeTKH ¢docdopa, ero
(DU3HMYECKUME U XUMUYECKUMHU CBOMCTBAMHU.

w

CoennHeHusa
¢docdopa.

Coenunenns pocopa: OKCHa
docdopa (V), oprodochopHrast
KkucinoTa u e€ comu. PocopHbie
ynoOpeHusl.

CocraBieHne Ha3BaHUH coennHeHH Gocopa 1mo Gpopmyne u
uX (HopMyI IO Ha3BAHUIO.

CocTaBeHHE  MOJICKYJISIPHBIX  ypaBHEHHH
XapaKTepU3yIOIIUX XUMHYCCKHE cBoifcTBa
coeqmHeHNH  ¢dochopa;  ypaBHEHHWH  DIEKTPO-
JUTHYECKOI TUCCOLMANK; MOJEKYJIAPHBIX, HOJIHBIX
U COKpAalCHHBIX HOHHBIX YpPaBHEHUH peakuuii c
y4acTHEM DJICKTPOJIUTOB.

peakuui,

VYrnepoa.

Yraepona: cTpoeHue atoma,
(usnyecKre 1 XUMHYECKHUE
CBOWCTBa. Antomponus
yerepooa: aimas, epagum,
Kapoun, gynepenl.

J.Kpucranimuec-kue
peIIeTKH anMasa U

rpaduTa.

XapakTepucTuka YIriepoja: CTpPOEHHUe, aIOTPOIus,
¢usnUecKkue U XUMHUYECKUC CBOWCTBA, MOJIYUYCHHE W
MIPUMEHEHNE.

CocraBicHHE Ha3BaHWUN COCIMHCHUN yrieponaa mo (op-
MyJie ¥ uX (GOpMYJI [0 Ha3BaHUIO.

OO0BscHEHNE 3aBICUMOCTH CBOUCTB (WUITH TIPEICKa3bIBaHIEC
CBOWICTB) yIiiepoJa OT MoJioKeHus B [lepuoamaeckoii cucreme
xumuueckux snemenToB /1. V1. Menpaeneesa. CocraBienue
MOJIEKYJISIPHBIX YPaBHEHUN PEAKIUH, XapaKTepU3YIOLINX
XUMHUYECKHE CBOMCTBA YIJIEPOJIa, SJEKTPOHHBIX YpaBHEHUI
MPOLIECCOB OKUCIEHUS-BOCCTAHOBIICHUS. Y CTAHOBJIEHUE
MPUYUHHO-CJIEICTBEHHBIX CBSI3€H MEXITy CTPOCHHEM aToMa,
XUMUUYECKOH CBS3b0, TUIIOM KPUCTAJUINYECKOM PEILIETKU
yriaepoja, ero (Gu3n4eCKUMHU U XUMHYCCKUMH CBOWCTBAMH.

Oxcusl yraeposa.

Okcupst yraaepoaa (1) u (1V), ux
CBOMCTBA U IPUMEHEHUE.

XapaKkTepuCTHKa OKCHJIOB YIJIEPO/ia: COCTaB, GU3UIECKUE U
XUMHYCCKUC CBOﬁCTBa, TOJTYUYCHHUEC U IIPUMCHCHUE.
CocTaBieHne MONEKYJIIPHBIX YPAaBHEHUI peakiuii, Xxapak-
TEPU3YIOIINX XUMUYECKHE CBOMCTBA OKCUIOB YIIIEPOa,
JJIEKTPOHHBIX YPaBHEHUH MPOLECCOB OKUCIEHUA-BOCCTA-
HOBIICHHSI; MOJIEKYJISIPHBIX, OJHBIX U COKPALEHHBIX HOHHBIX
YPaBHEHMI peakluil ¢ y4aCTHEM DIEKTPOIUTOB. Y CTAHOBIICHHE
MIPUYMHHO-CIECTBEHHBIX CBS3€H MEXy XMMUYECKOH CBA3bIO,
TUIIOM KPUCTAJUIMYECKOHN PEIIETKH OKCUI0B YIIepoa, UX
(DI/ISI/I‘IGCKI/IMI/I W XUMHYECKUMHU CBOMCTBAMH.

VYrojbHast KUCJIOTa U
€€ COJIH.

YroneHas kucnora. KapooHatsr:
KaJIBLIUT, COJIA, ITOTAIll, UX
3HAYCHHUEC B MPUPOJE U KU3HU
YeJIoBeKa.

JI-14 3nakoMcTBO C
obpaszuamu
MIPUPOTHBIX
COCIMHEHUIT
HEMETaJlIOoB -
KapOOHaTaMH.

JI-15 Pacno3naBanune
KapOOHAT-aHUOHOB.

XapakTepUCTUKA YrOJIbHOW KHUCIIOTHI U €€ COJIEH: COCTaB,
(pI/ISI/IquKI/Ie N XUMHUYCCKHEC CBOﬁCTBa, TMOJIYUYCHUE H
MIpUMEHEHNE.

CocraBneHne Ha3BaHWH COJEH YroJbHOH KHCIOTHI TI0
(dhopmyie 1 ux GopmyI Mo Ha3BaAHUIO.

CocraBneHne MOJEKYJSPHBIX YPaBHEHHH peaxIuid, Xa-
PaKTEpU3YIOIUX XHMUYECKHE CBONCTBA YroJbHOU
KHUCJIOTBI U €€ COJIEH, ypaBHEHUN dIEeKTPOIUTUYECKOM
JUCCOLMAINHY; MOJIEKYJISIPHBIX, MOJIHBIX u
COKpAIllEHHbIX HOHHBIX YpaBHEHUH peakuuil ¢




ydacTueM aJekTposnToB. HaOmonenue m onmcanue
XMMHUYECKOTO 9IKCIIEPUMEHTa [0 PACIO3HABAHHIO
KapOOHaT-MOHOB.
BelinosHeHre pacyeToB 10 XUMHYECKUM (opMynam u
YpaBHEHHSIM peaKinii, IPOTEKAIONIUX C YIaCTHEM COCANHEHUH
yriepoaa.

IpakTnuyeckas
pa6ora Ne §
«Ilosyuenune
YIJIEKHCJIOTO0 ra3a u
U3y4eHHe ero

[omyuenne, cobupanue u
pAacIo3HaBaHUE YIIEKUCIOTO
rasa.

PaGota c¢ mabopaTopHBIM 000pyIOBaHWEM W HarpeBa-
TEJIBHBIMH IPHOOpaMU B COOTBETCTBUH C IIPABUIAMH
TEXHHUKH 0€30MaCHOCTH.
Habmronenne 3a cBoficTBaMH YTICKUCIIOTO Ta3a U KapOOHATOB,
SBJIICHUSIMH, TIPOMCXOSIIMMH C HUMH.

[IpakTu
qecKast
pabota
Ne 5

CBOMCTBY». Omnncanne XMMHUYECKOTO HKCIIEPUMEHTA C TIOMOIIBIO ECTECTBEH-
HOTO (PyCCKOI0 MM POJTHOTO) SA3bIKA U A3bIKA XUMUH.
DOopMyNIUpOBaHHE BBIBOJOB IO PE3yJIbTaTaM IPOBEACH-
HOT'O IKCTIEPUMEHTA.
Opranuzanus yueOHOTro B3auMOJICHCTBUS B TPYIIIIE.
Kpemunit KpemHuii: ctpoenue atoma, XapakTepucTHKa KPEMHHsS: CTPOCHMs, (QHU3NYECKUX |
CBOMCTBA U NPUMCHEHUE. XUMHYECKUX CBOICTB, MONYy4EHHS MU TPUMEHEHUS.
CocraBieHHE Ha3BaHUM COCIUHEHUH KPEMHHUS IO
(dhopmyre u uxX GOPMYIT IO HA3BAHHIO.
OOBbsicHEeHNE 3aBUCHMOCTH CBOWCTB (MJIM TPEICKa3bIBaHNE
CBOMCTB) KpEeMHHUS OT TI0JIoXkeHus B [lepronuueckoii cucreme
XUMHYecKHX d1eMeHToB J[. 1. Menneneesa.
CocraBiieHHE MOJICKYJISAPHBIX YPaBHEHUH peakIui, Xa-
PaKTEepU3YIONIMX XUMHUYECKHE CBOWCTBAa KPEMHHS,
9IEKTPOHHBIX YPaBHEHHH IPOIECCOB OKHUCICHUS-
BOCCTaHOBJICHUS.
YcTaHOBIIGHHE IPUIMHHO-CIIEICTBEHHBIX CBI3eH MEKTY
CTPOCHHEM aTOMa, XUMHUYECKOH CBSI3bI0, TUTIOM KPHC-
TAJUTMYECKON PEIIeTKH KPEMHUSI, ero GU3MYECKUMU 1
XMMHUYECKHMH CBOWCTBAMH.
CoeauHeHust Oxcun kpemuns (I1V), ero XapaKkTepuCTHKa COCAMHCHWA KPEMHHS: COCTaB, (H3H-
KkpeMHus. CUIIMKaTHAsE | MPUPOJIHBIE PA3HOBUIHOCTH. . 3HaKOMCTBO ¢ YeCKHe W XMMHUYECKHE CBOICTBA, MOJIydeHHE U TIPH-
MIPOMBIIIIIEHHOCTD Cunnkatsl. 3HaueHne oOpa3zaMu MEHEHHE.
COEIMHEHUH KPEMHHMS B )KUBOM U | IPUPOJHBIX CocraBiieHne Ha3BaHWH COEIMHEHWH KpeMHHs 1o (op-
HexuBoi mpupose. [lousrue o COeIMHEHUH MyJe ¥ uX (OpMyJI 110 Ha3BaHHUIO.
CUJINKAQTHOM NMPOMBIIIUIEHHOCTH. | HEMETAaJJIOB - CocraBneHne  MOJEKYJSIPHBIX  YpPaBHEHMH  peaxiui,
CrexJo, IeMEeHT, KepaMHuKa. CHITUKaTaMU. XapaKTepU3yIOINX XAMHUYECKHE CBOMCTBa

COCIMHEHUII KPEMHUS, DJIEKTPOHHBIX YpaBHEHUIl
MIPOLIECCOB OKUCJICHUSA-BOCCTAHOBJIEHUS; ypaBHEHUN
JJIEKTPOJIMTUYECKON UCCOLMALMU; MOJIEKYJISIPHBIX,
NOJIHBIX W  COKpAlllCHHbIX HOHHBIX YpaBHEHUH
PEaKIMii C y4aCTHEM DIIEKTPOIIUTOB.

VYcTaHOBIIEHNE NPUYUHHO-CIEACTBEHHBIX CBSI3€H MEXIy
XMUMHYECKOH  CBSI3bIO, TUIOM  KPUCTAJUIMYECKOM
pELIeTKN COeMHEHNH KPEMHHUs, ero (pU3N4YeCKUMU U
XUMHYECKHMHU CBOMCTBAMHU.

BelinosiHeHNE pacueToB 110 XUMHUYECKUM (opMynam u




YpaBHCHUSAM peaxunﬁ, MPOTCKAIUX € Y4aCTUEM COC,HI/IHCHI/Iﬁ
KpEMHUH.
XapaKTepI/ICTI/IKa CHJIMKATHOM MPOMBINUICHHOCTH.

IpakTuyeckas DKCHepuMeHTaIbHOE Pabora ¢ maGopaTopHBIM B COOTBETCTBMM ¢ mpaBwiamu | IIpaktn
padora Ne 6 pacrio3HaBaHue XJIOPHUI-, TEXHHUKH 0€30MaCHOCTH. yecKast
«KauecTBeHHBIE cynb(aT-, KapOOHAT — AaHHOHOB U Onmcanne XHUMHYECKOTO 3KCIIEPHMEHTa C TOMOIMIBI0 ec- | paboTa
PeaKuM HA MOHbI B | KATHOHOB AaMMOHMS, KaJIbIIN, TECTBEHHOTO (PYCCKOTO MJIM POJHOTO) SI3bIKA M si3bIKa | Ne 6
pacTBope». Gapusi. XAMHAH.
DopMyIHpOBaHNE BBIBOJOB IO PE3YNIbTaTaM IPOBEICHHO-
'O 9KCHEPHMEHTA.
IIpakTuyeckas DKcnepruMeHTaIbHOES DKcnepuMeHTaNbHOE UCClleIoBaHle CBOICTB HemeTaiuioB | [pakTu
patdora Ne 7 HCCIIeIOBAaHUE CBOWCTB U X COCIUHCHUH. yeckas
«Pemenne HEMETaJlJIOB PaGora ¢ nabGoparopHbIM 00OpyJOBaHMEM W Harpesa- | pabora
IKCHEePHMEHTAJILHBI | U UX COCMHEHUI. TeNBbHBIMUA NPUOOpPaMU B COOTBETCTBHHU C IpaBmwiamu | Ne 7
X 32J1a4 N0 TeMe TEeXHHKH OE30MaCHOCTH.
«Hemeramaasl IV-VII HaGumionenue cBOMCTB coeTMHEHUITHEMETAIIIIOB.
rpynn u ux Onmncanne XUMHYECKOTO SKCIIEPUMEHTa C MOMOIIBIO €c-
coe/TUHEHMUI». TECTBEHHOTO (PYCCKOTO MJIM POIHOTO) SI3bIKA M S3bIKA
XUMUH.
dopMynHpoBaHNE BBIBOJOB IO PE3YIbTaTaM IPOBEICHHO-
IO 9KCHEPHMEHTA.
Omnpenencane (UCXOasd W3 y4eOHOH 3amadu) HEOOXOAH-
MOCTH HCIIOJIb30BaHUA Ha6J'IIO}IeHI/ISI niIn
IKCIIEPUMEHTA.
Opranusanusi yueOHOro B3aMMOJICHCTBHS B IPYIIIE.
O06001IeHue 1 [MpencraBnenne undopmanuu no teme «Hemeraubl» B
CUCTEMaTU3aus BHJC Ta6J'II/III, CXEM, OIIOPHOTI'O KOHCIIEKTa, B TOM
3HAHUH 110 TeEME ymcie ¢ npumeHenueM cpeacts UKT.
«Hemeramibm». OTcranBaHue CBOEH TOYKH 3PEHMs, €€ apryMeHTalus |
TIOATBEPKIeHNE (paKkTamu.
Cocrasnenue pedepaTa o ONPEICIICHHON TEMeE.
KonTponbnas Kontpo
padora Ne 3 o Teme JIbHAs
«HemeTtanabn pabora
Ne 3

Pewenune pacueTHeix
3amad 10 TeMe
«Hemeraibl 1 ux
COCTMHEHUS.

Brrancnenust mo XxuMmu4YecKuM (opMynam W ypaBHEHUSM
peakiuii, MPOTEKAIINX C y4acTHEM HEMETauIOB U
Hux COGHHHGHHﬁ, KOJIMYECTBA

BEIlECTBA, Macchl, 00bEMa MO KOJMYECTBY BEIECTBA,
Macce, 00bEMY peareHTOoB.

Tema 3. [lepBoHauaIbLHBIE MPEICTABIEHNs 00 OPraHMYeCKUX BemecTBax (8 yacon)




IIpeamer BemectBa oprannueckue u HM.Topenue XapakTepucTHKa MpeaMETOB OPraHUYECKON U HEOPTaHUUECKOH
OpraHMYEeCcKOM XUMHHU. | HeopraHudeckue. [IpuunHb yIJIE€BOAOPOAOB U XMMMHU, MUHEPAIbHBIX U OPraHNYECKUX BEILIECTB.
MHOT000pa3usi OpraHnIecKuX oOHapyxeHHe OObsicHeHHE TPUYUH MHOT000pa3usi OpraHMYeCKUX BEIECTB.
COEUHEHUII. MPOAYKTOB UX HaOmonenue n onycanne XMMUYECKOT0 SKCIIEPUMEHTA T10
TOpEHusl. 00HapYKEHHIO TIPOAYKTOB TOPEHUSI YTIIEBOJOPOJIOB.
[lepBoHauanbHbIE IlepBoHauanbHbIE CBEACHUS O OTpakeHHe coCTaBa M CTPOCHUS OPTaHUUECKUX COCTMHEHUH ¢
CBEJICHUS O CTPOEHUHM | CTPOECHUHU OPTaHUYECKUX J. Monenu MOJNEKyI | MOMOIIBIO CTPYKTYPHBIX (hopMyI.
OpraHNuYECKHUX BelecTB.MoneKyspHbIE U OpraHUYECKUX Habmrogenne XuMIIecKoro HKCTIIEPIMEHTA 110 MOICITHPOBAHUIO
BELLIECTBAX. CTPYKTYpPHBIE (hOPMYIIBI COEIMHEHUI. MOJIEKYJI OPTaHUYECKUX COEIUHEHUH.
OpraHUYECKHX BEIIECTB.
VYrieBoaopoasl: MeraH U 3TaH: CTpOEHUE XapaKTepHUCTUKa CTPOEHUS], CBOWCTB U IPUMEHEHUS
METaH, 3TaH. MOJIEKYII, BAKHEHIINX NPEJCTABUTENEH NPEAEIIbHBIX YTIEBOIOPOAOB:
ropesue./lerunpupoBaHue 3TaHa. MeTaHa, dTaHa.
IIpumeHeHne MeTaHa. VYcTaHOBNIEHHE NPUYUHHO-CIEACTBEHHBIX CBSI3€H MeEXIy
XUMHYECKOH CBS3bI0 B MPEACIBHBIX YIIEBOAOPOAAX U
UX XMMHUYECKHUMH CBOICTBaMHU.
VYrineBogopoast: OTuUIeH: CTpOSHUE MOJIEKYIIHI, XapakTepuCTHKa CTPOCHUS, CBONCTB U IPUMECHEHUS
JTUJICH. ropenue.B3aumoneiicteue J. KauecTBeHHbIE BAKHEUILINX MPEICTaBUTENEH HENpPeIebHbIX YIJIEBOIOPOI0B:
JTWJICHA ¢ BOJOM. Peakuus peakLuy Ha 3TUJICH. STUJICHA.
MOJIMMEPU3ALIIY STUIICHA. Habnronenue XUMHUYECKOTO JKCIIEPUMEHTA 1o
IIpumeHeHue 3TUIEHA. J.O0pa3ub! n3nenuit pacno3HaBaHUIO COEJUHEHUM ¢ KpATHOM CBS3bIO.
13 MOJINATUIICHA. YcraHoBlIeHHE NPUUYMHHO-CIICACTBEHHBIX CBSA3EH Mexay
XUMHUYECKOHN CBS3bI0 B HEMPEIEIbHBIX YTIEBOIOPOAAX
1 UX XUMUYECKUMH CBOMCTBaMHU.
Ucrounuku Hcmounuxu y2neeo00po0os: J.O6pa3ubt XapakTepuCTUKaUCTOYHUKOB YIJIEBOAOPOIOB: MPUPOJHBIN
YTIIEBOIOPOIOB: NPUPOOHDBLIL 243, Hemb, Y20b. He(TH, ra3, HeQ)Th, YTOJIb, MPOJYKTOB UX MEPEPaOOTKH.
MIPUPOJIHBIH ra3s, Xumuyeckoe s3aepsaznenue KaMEHHOTO CobmrofieHne TpPaBMII  OKOJOTMYECKH TPaMOTHOTO U
HE(Tb, YTOJIb. oKpydicaioujeli cpeowvl U e2o yTast u 6e30macHOTO O0paleHus ¢ TOPIOYNMH BEUIECTBAMH B
nocneocmsus. MIPOAYKTOB OBITY M OKpY’KaloOIIen cpese.
)50, [MpencraBnenne wuHpopmauuu 10 Teme «MCTOUYHUKH
nepepabdoTK YIJIEBOAOPOAOB» B BHJE TAaONHI[, CXEM, OMOPHOTO
U. KOHCIIEKTa, B TOM YHCJIE C NPUMEHEHHEM CPEICTB
UKT.
CnupThl. ITonsiTue 0 npeaenbHbIX XapakrepucTuka CTpOEHHUS, CBOMCTB, oOmacTu
OJIHOATOMHBIX CIIMPTaxX Ha MPUMEHEHHUSI STUIIOBOTO CIIUPTA U MIIULIEPUHA.
IpUMeEpPe METAHOJA U 3TAHOJMA. CoOmiozieHe  NMpaBWJI  HKOJIOTMYECKH T'PAMOTHOTO H
TpexaToMHBINA COUPT — 0e3011acHOTO OOpAIleHUsI ¢ TOPIOYUMH BEILIECTBAMH B
TIIMLEPUH. OBITY U OKpY’KaroLieH cpene.
Kap6oHoBsie [TonsiTre 0 KapOOHOBBIX XapakTepucTuka CTpOEHUS, CBOCTB, obuslactu
KHCJIOTHI. KHACIIOTax (yKCyCHas KHCIOTA, MIPUMEHEHUSAYKCYCHOH, KHCIIOTBI, AMHHOYKCYCHOI
AMHHOYKCYCHAsl KUCIIOTA, KHCJIOTHI, CTEApUHOBOI ¥ OJIEMHOBOH KHCIIOT.
CTeapuHOBAs M OJICMHOBAS CoOuroienne  TpaBWil  0€30MAaCHOTO  oOparmieHus: ¢
KHCJIOTBI). TOKCHYHBIMH BEIIECTBAMH B OBITY.
Buonornuecku [TonsiTue 0 OMONMOTHYECKH J. KauectBeHHsle XapakTepucTuka OCOOCHHOCTEH  CTPOEHMs, CBOMCTB
Ba)XXHBIE BEIIECTBA! Ba)KHBIX BEIIECTBAX: JKUPBI, peaxyu Ha OeNKH, 0eTIKOB, KUPOB U YTIICBOIOB.
HKUPBI, TII0KO03a, rIoKo3a, Oenkn. bruonornueckast | kpaxma. VYcTaHOBIIEHHE MEXIPEAMETHBIX — CBSI3el XUMUH U

OelKH.

PoOJib 66J’IKOB, JKUPOB, I'THOKO3bI.

OHOJIOTMHM HAa OCHOBE PACKPLITHS OUOJIOrHYECKOI




poJin GCHKOB, JKUPOB, TTIOKO3bI.
HaGJ’IIOL[CHI/IC XUMHUYCCKOI'o OKCIICPUMCHTA 10
pacro3HaBaHUIO 6CJ'IKOB, KpaxmaJia.

Tema 3.06001meHne 3HAHMIT 10 XUMHH 32 KYPC OCHOBHOM IIK0JIBI(7 YacoB)

[lepnoauueckuii
3akoH u [lepuo-
nuueckas cucrema [,
U. Menpneneena B
CBETE TEOPUH
CTPOEHUS aToMa.

Ilepuonuueckuil 3aKoH U
[lepuonnueckas cucreMa XUMH-
yeckux sneMeHToB [1. U.
Mengeneea. Ou3nyecKuit
CMBICIT IOPSAKOBOTO HOMEpa
3JeMEeHTa, HOMEPOB MepHoaa 1
Tpynmbl. 3aKOHOMEPHOCTH
HW3MEHEHHUS CBOMCTB 3JIEMEHTOB
1 UX COCIWHCHHUH B IIEPHOAAX H
TpyIIax B CBETE MPEICTaBICHUN
0 CTPOCHHHU aTOMOB JICMEHTOB.
3nauenue [lepuoanyeckoro
3aKOHa.

[Ipencrasnenne mabopMarmm mo Tteme «llepronnmdecknit
3akoH U [lepnoguueckas cucrema JI. Y. Menpaeneesa
B CBETE TEOPHU CTPOCHUSI aToMa» B BHJE TaOJIHI,
CXEM, OIIOPHOTO KOHCIEKTa, B TOM YHCIE C
npuMeHeHueM cpeacts UKT.
BrInonHeHne TeCTOBBIX 3a/JaHUM MO TEME.

Buapr xuMH4ecKkux
CBSI3€i M THIIBI
KpI/ICTaHJ'II/I‘-IeCKI/IX
peuieTox.
BzanmocBs3b
CTPOCHHS U CBOMCTB
BEIICCTB.

Byl XuMudueckux CBSI3eH B
THUIIBl KPUCTATTNYECKUX
peueTok. BzauMocss3b
CTPOEHMS ¥ CBOICTB BELIECTB.

[IpencraBnenne mHbOpMAMK MO TeMe «Bumbl XxuMude-
CKHUX CBSI3ed M THUIBl KPUCTAJUIMYECKUX PELIETOK.
BzanmocBs3b cTpoeHUsI U CBOMCTB BEIIECTB» B BUAC
Ta0JIUIl, CXEM, OMOPHOTO KOHCIEKTa, B TOM YHCIE C
npumeneHueM cpencts UKT.

BrinonHeHne TeCTOBBIX 3aJaHMI 10 TEME.

Knaccuduxkarus
XUMHYECKHMX PEaKInii
0 Pa3IMIHBIM TIPH-
3Hakam. CKOpocTh

XUMHYCCKUX peaKHHﬁ.

Knaccugukanust XuMHISCKIX
peakImii o pasIMIHBIM PU3HA-
kaM.CKOpOCTh XUMHYECKUX
peakmmii ¥ HaKTopHI, BIUSIONINE
Ha Hee.

[Ipencrasnenne uHbopMmarmu mo teme «Kmaccudukarnms
XAMHYECKUX PpEaKIUid MO Pa3UIHBIM MpPHU3HAKAM.
CKOpOCTh XMMHYCCKHX pEaKkIuil» B BUAC TaOIMII,
CXEM, OTIOPHOTO KOHCIIEKTa, B TOM YHCJE C IPUMEHE-
HueM cpenct UKT.

BrITOTHEHNE TECTOBBIX 3aJIJaHHI IO TEME.

Jlucconumanus
3JIEKTPOJIUTOB B
BOJIHBIX PacTBOpax.
Honnsle ypaBHEHUs

OneKTpoIuTHYECKas
JUCCOIMAaNUs KHCIIOT, COJIEH,
OCHOBaHUM. IOHHBIE ypaBHEHHUS.
VYcnoBust IpoTekaHus peakuui

CocraBieHne MOJEKYJISPHBIX, MTOJIHBIX U COKPAILEHHBIX
HOHHBIX YPaBHEHUH peaKuil.
BrinosiHeHuE TECTOBBIX 3aJaHUH 110 TEME.

peakiuu. 0oOMeHa JI0 KOHIIA.
OKHCIUTEIBHO- OKHCIIUTENBHO- OrnpeneneHne OKUCIUTENST U BOCCTAHOBUTEINS, OKHACICHHS
BOCCTaHOBHTEJIHHBIE BOCCTAHOBHUTEJILHBIC PEAKIIHH. ¥ BOCCTAHOBJICHHUS.
peaKIuu. OKHCITUTENTh, BOCCTAHOBUTED. CocTaBicHHE  DJICKTPOHHBIX  YPaBHCHHHA  MPOLECCOB
OKHUCIIEHHUSI-BOCCTAHOBIICHHUS.
BrinoHeHne TECTOBLIX 3aJaHUil 1I0 TEME.
Knaccudukarus IIpocThle u CIIOKHBIC BEIIECTBA. [pencrasnenne wHGopMarmu o Teme «Kimaccudukanms

HEOPTaHMYECKUX Be-
IECTB.

Meramne!l 1 HemeTaibl. OKCHIBI
Y TUAPOKCUIBI (OCHOBAHHUS,
KHCJIOTHI, aM()OTEPHBIC
THIIPOKCHUIBI), cod. X coctas,
knaccudukanus ['eHeTndeckue
pSAIBI METANIIA, HEMETAIIA.

HEOPTaHMYECKUX BEIIECTB» B BHUJAC TaOJHIL, CXEM,
ONOPHOI'0 KOHCIEKTa, B TOM YHUCIE C NMPUMEHEHHEM
cpencts UKT.

BrImonHeHre TECTOBBIX 3aaHUM 110 TEME.




~

CBoiicTBa HEOp-
FaHUYECKUX BEIIECTB.

OO01mye XMMUYecKre CBOMCTBa
OKCHJIOB, THAPOKCH]IOB
(ocHOBaHUS, KUCIOTSHL,
am(oTepHbIE TUIPOKCHIBI),
COJIEH B CBETE TEOPUU
3JEKTPOIUTUYECKON
JVCCOIHAIHH.

[MpencraBnenne undopmanmu 1o Teme «CBolcTBa
HEOPraHWYECKHX BELIECTB» B BHJE TaOJMI, CXEM,
OMOPHOTO KOHCIIEKTa, B TOM YHUCIE C NPUMEHEHHEM
cpencts UKT.

BrInonHeHne TeCTOBBIX 3aJaHUM MO TEME.




