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IosicHUTEILHAA 3aNIUCKA.

[IporpaMmMa 1O XMMHHM COCTaBjeHa Ha OCHOBe (erepallbHOrO  TOCYIapCTBEHHOIO
00pa30BaTEeNBFHOIO CTaHJApTa OCHOBHOTO OOIIEr0 00pa3oBaHMsA, NPUMEPHOW MPOrpaMMbl OCHOBHOTO
oOuiero oOpa3oBaHus O XUMUU Juid 8-9 Ki1accoB, peKOMEHJOBaHHONH MUHUCTEPCTBOM 00pa3oBaHUs U
Hayku Poccuiickoit ®enepanmu u aBtopckoit mporpammbl O.C. Tabpuensna (I'abpuensa O.C.
mporpamMma Kypca XuMuH Jijis 8-9 kiaccoB oOmieoOpazoBarenbHbIX yupexaenuid M: [Ipocsemienue,2019)

[IporpaMmMa 1m0 XWMUU pa3paboTaHa B COOTBETCTBHH ¢ TpeboBaHusiMu DenepanibHOTO
rOCy/IapCTBEHHOTO  CTaHJapTa OCHOBHOrO oOmero oOpa3oBaHusi K pe3yJbTaTaM OCBOCHUS
00y4JarIUMHUCs OCHOBHOM 00pa30BaTeIbHON MPOTrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHuUs MO0 XUMUH.

Pabouaa npozpamma yueonozo npeomema «Xumus) cooeprycum:
1) mnanupyemble pe3ynbTaThl OCBOEHHS Y4eOHOTO MpeaMeTa « XUMUS;
2) coneprxanne yueOHOTo MPEIMETa;
3) TemaTHYECKOE IUTAHMPOBAHME C YKA3aHHEM KOJIHMYECTBA 9acOB, OTBOJMMBIX Ha OCBOEHHE KakKIOM
TEMBI.

[Ipennaraemas mporpamMma MO XMMHUHU PacKpbIBaeT BKIIAJ] y4eOHOTO IMpeaMeTa B JIOCTIKEHUE
1esield OCHOBHOT'O O0I11eT0 00pa30BaHus U OIpEesIeT BaKHEHIIINE COlep KaTelbHbIE JIMHUN IPeIMeTa:

* «BEIIECTBO» — 3HAHHME O COCTaBE M CTPOCHUU BEIIECTB, UX CBONCTBAX W OHMOJIOTHYECKOM
3HAYCHUM;
* «XMMHUYECKas peakuus» — 3HAHHE O NPEBPALLCHUSIX OJHUX BEILIECTB B JPYrue, YCIOBHUAX

MPOTEKaHUs TAaKUX MPEBPAILEHUI U crioco0ax ynpaBieHUs peaKLUIMU;
* «IIPUMEHEHHUE BEIECTB» — 3HAHHUE U OMBIT 0€30MacHOr0 00palleHHs ¢ BEIIeCTBaMH, MaTepralaMu
U IpolieccaMy, He0OXOJUMBIMU B OBITY U Ha POU3BOJICTBE;
- * «A3BIK XMMHHW» — OINIEPUPOBAHUE CUCTEMOMN BaXKHEHMIINX XUMUYECKUX NOHATUH, 3HAHUE XUMUYECKOU
HOMEHKJIaTyphl, a TaKXe BIaJCHUE XUMHUYECKOW CHMBOJHUKOM (XuMuyeckumMu (opmynamMu U
YPaBHEHUSMHU).
Henu n3ydyennst xumuu B 9 Kitacce:

* OCBOGHHE BAXKHEHIIMX 3HAHUH OO0 OCHOBHBIX MOHATHUAX M 3aKOHAX XHUMHUHM, XUMHYECKHX
CBOICTBaxX pa3lIMYHBIX KIACCOB BELIECTB

e OBJAJICHHE YMEHUSIMH HAOJII0AAaTh XUMHUECKUE SBJICHUS, IPOBOAUTh XUMUUECKUIN IKCIIEPUMEHT,
IIPOU3BOJUTH PAacyeThl HA OCHOBE XMMHUYECKHMX (POPMyJ BEIIECTB U ypaBHEHUN XHUMHUYECKHUX
peaKLui;

e Dpa3BUTHE I[103HABATEJIbHBIX HWHTEPECOB U MHTEJUIEKTYaJbHBIX CIIOCOOHOCTEH B IpoLecce
IPOBEICHUSI XMMHUYECKOTO SKCIEPUMEHTa, CAaMOCTOSTEIbHOIO NPUOOpETEeHHs] 3HAHUM B
COOTBETCTBUU C BOSHUKAIOIIMMHU KU3HEHHBIMH NTOTPEOHOCTAMU;

e BOCHUTAHHUE OTHOUIEHUS K XHMMHUU Kak K OJHOMY M3 (YyHAaMEHTAJIbHBIX KOMIIOHEHTOB
€CTECTBO3HAHHUS U DJIEMEHTY 00I€4YeSIOBEYECKON KYJIbTYpBI;

e [PUMEHEHHUE IOJYYCHHbIX 3HAHMA M yMEHUH JUIsl OE30MaCHOrO HCIIOJIb30BaHMS BEIIECTB H
MaTepuajoB B OBITY, CEIbCKOM XO3SIMCTBE U HA MPOU3BOJACTBE, PEIICHUS MPAKTHUECKUX 3a]a4 B
IIOBCEIHEBHOM JKU3HHU, NPEAYNPEKACHUS SBICHUM, HAHOCSIIUX BpEJ 3J0POBBIO 4YEJIOBEKA U
OKpYXaroIlei cpee.
3agaun:

CdopmupoBaTh 3HaHHE OCHOBHBIX IMOHATHI 1 3aKOHOB XUMHH;
BocnuteiBaTh 00111€4€TI0BEYECKYIO KYJIBTYPY;
3. Yuuth HaOII01aTh, IPUMEHSThH ITOJYYCHHbIC 3HAHUS HA MTPaKTUKE.

B yue6HoM muiane MAOY «I'umnazus Ne 67» Ha uzyuenue xumuu 136 yacos, u3 HuUX B 8 Kiacce
68 gacoB (2 waca B Hepaemo, 34 yueOHbIC Henmenu), Bo 9 kiacce mo 68 yacoB (2 waca B Hexpenmo, 34
yueOHbIe HEe/IEH. )

1. Ilnanupyemble pe3yJbTaThbl OCBOECHHS
yueOHOoro npeaMera « XMMHUsD).
JInyHOCTHBIE pe3yJIbTAaThl 00yUYeHHs
Yuawuiics oonoicen:
3HaMb U NOHUMAMb !



- OCHOBHBIE UICTOPUYECKUE COOBITHS, CBS3aHHBIE C PA3BUTHEM XHMHHU U OOIIIECTBA;

- JOCTHXEHHSI B O0JIACTH XMMHU U KYJIbTypHbIE TpaJuLUMU (B YaCTHOCTH, Hay4yHbIE TPaTUIMH) CBOEH
CTpaHBI;

- 001IEMUPOBBIE TOCTHKEHUS B 00JIACTH XUMHUU;

- OCHOBBI 3JJOPOBOTO 00pa3a KU3HHU;

- IpaBUJIa MOBE/ICHUS B YPE3BhIYAIHBIX CUTYAIUSIX, CBA3aHHBIX C BO3JACHCTBUEM Pa3IMYHBIX BEIIECTB;

- COIMANIbHYIO 3HAYMMOCTh U cofiepKaHue npodeccuii, CBI3aHHBIX ¢ XUMUECH;

- OCHOBHBIE MpaBa U 00S[3aHHOCTU T'paKAaHWHA (B TOM YHCIIE YYalllerocs), CBS3aHHbIE C JUYHOCTHBIM,
po(heCcCHOHATLHBIM U KU3HEHHBIM CaMOOTIPE/IEIICHUEM;

UCNBIMBIBAMD

- YyBCTBO TOPJOCTH 33 POCCHHMCKYIO XMMHYECKYI0 HAyKy W YBaXCHHE K HCTOPUU €€ Pa3BUTHS; - --
yBa)XEHHE U NPUHATHE JOCTHKEHUN XUMHUU B MUDE;

- YBaXXEHHUE K OKPYXKAIOMINM (YJalluMCs, YUUTEISIM, POJIUTENSAM H JIp.) — YMETh CIYIIATh U CIBIIIAThH
napTHepa, MPU3HABaTh IMPaBO KaXXJIOTO Ha COOCTBEHHOE€ MHEHHWE W MPUHHUMATh PEIICHUS C Y4ETOM
MO3ULIUN BCEX YYACTHUKOB;

- CaMOYBa)KE€HHUE M SMOIMOHAIBHO-TIOJIOKUTEIBHOE OTHOILLEHHUE K ce0e;

NPUSHABAND:

- IIEHHOCTBH 3/I0POBBS (CBOETO U APYTHX JIOJCH);

- He0OXOIMMOCTh CAMOBBIPAKECHHUS, CAMOPEATHU3AINH, COIIMATFHOTO MPU3HAHUS;

0Cco3HABAMb.

- TOTOBHOCTh (WJIM HETOTOBHOCTB) K CaMOCTOSTENBHBIM TIOCTyIKAaM M JICHCTBUSM, MPHHITHIO
OTBETCTBEHHOCTH 3a UX Pe3yJbTaThl;

- TOTOBHOCTh (WJIM HETOTOBHOCTH) OTKPBITO BBIPAKAaTh M OTCTaMBaTh CBOIO IMO3UIIMI0O U KPUTHYIHO
OTHOCHUTBHCS K CBOUM MOCTYIIKaM;

NPOAGIAMY.

- 100po’KenaTeabHOCTh, JOBEPHE U BHUMATEIBHOCTD K JIIOJSIM, TOTOBHOCTh K COTPYJIHHYECTBY U JIpYyKOe,
OKAa3aHUIO MTOMOIIY HYXIAIOIIUMCS B HEH;

- YCTOMYMBBIN MMO3HABATENbHBIN HHTEPEC, MHULIMATUBY U JII0003HATEILHOCTh B U3YYEHUH MHUpPA BEIIECTB
Y peaKkui;

- IIeJIeyCTPEMIIEHHOCTh M HACTOMYMBOCTh B JIOCTHXKEHUHM IeJield, TOTOBHOCTh K IPEOJOJTICHUIO
TPYIHOCTEH;

- yOeXIEHHOCTh B BO3MOXXHOCTH TO3HAHUS MPHUPOJbI, HEOOXOIUMOCTH Pa3yMHOIO HCIOIb30BaHU
JTOCTHMKCHHUI HAyKW U TEXHOJIOTUH /ISl pa3BUTHI OOIIECTBA;

ymemy:

- YCTaHaBJIMBATh CBS3b MEXKIY [ENbI0 W3YYCHHS XUMHUU WU TEM, JUIsl Yer0 OHA OCYIIECTBIISIETCS
(MoTHUBaMM);

- BBINOJHATH MPOTHOCTUYECKYIO CaMOOIIEHKY, PETYJHPYIOIIYI0 aKTUBHOCTH JIMYHOCTH HA JTame ee
BKJIIOUEHUS B HOBBIN BUJ I€ATEIBHOCTH, CBSI3aHHBIN C HAYAJIOM U3y4€HHUs HOBOTO y4eOHOTro MpeaMeTa —
XUMHUH,

- BBINOJHITh KOPPUTHPYIOIIYI0 CaMOOLIEHKY, 3aKJIIOYAIONIYIOCS B KOHTPOJIE 3a IMPOLECCOM H3y4YeHUs
XUMHUH ¥ BHECEHHHM HEOOXOJMMBIX KOPPEKTHBOB, COOTBETCTBYIOMIMX JTalaM M CIoco0aM H3Y4YeHHS
Kypca XUMHH;

- CTPOUTH KU3HEHHBIC U MPO(ECCHOHAIBHBIC TUIAHBI C YYETOM KOHKPETHBIX COIUAIBHO-UCTOPUUYECKUX,
MOJIUTUYECKUX U DKOHOMUYECKHX yCIOBUI;

- 0CO3HABaTh COOCTBEHHBIE IICHHOCTH U UX COOTBETCTBHE MPUHUMACMBIM B KM3HH PELICHUSIM; - BECTH
JUAJIOT Ha OCHOBE PABHOIPABHBIX OTHOILIEHUI U B3aUMHOIO YBa)KCHHUS;

- BBIJCIATH HPABCTBCHHBIN AaCMEKT MOBEJICHHUS W COOTHOCHTH IOCTYIKH (CBOM WM JPYTHX JIOACH) U
COOBITHS C TPUHATHIMHU 3TUYECKUMH HOPMAMH;

- B Ipelenax CBOMX BO3MOXKHOCTEHW MPOTHUBOACHCTBOBATH ACHCTBUSM U BIUSHUSIM, MPEACTABISIONIIM
yYIpo3y KH3HHU, 3JI0POBBIO U O€30MaCHOCTH JIMYHOCTH U OOIIIEeCTBA.

MeTtanpeaMeTHbIMH pe3yJIbTaATAMH O0YUYEHHS] XUMUU B OCHOBHOM LIKOJIE SIBIISIOTCS:
Yuawuiica oonocen ymemo:
- COCTaBJIATH CJIOXKHBINA IJIaH TEKCTa; BIAJETh TaKUM BHUJIOM H3JI0XKEHHS TEKCTa, KaK MOBECTBOBAHUE,
ONMCaHUE, COCTABIIATh TE3UCHI TEKCTA;
- TIOJT PyKOBOJICTBOM YUHUTEJISI IPOBOAUTH HEMOCPEICTBEHHOE HAOII0IeHHE; MT0/I PYKOBOJICTBOM YUHUTENS



0(OPMIISITh OTUET, BKIIOYAIOIINN OTMCaHNe HAOIIOIEHHS, €T0 PE3yIbTaTOB, BEIBOJIOB;

- MCIIOJIb30BaTh TAKOW BHJ MBICJICHHOTO (MACaTbHOTO) MOJICIHPOBAHMUS, KaK 3HAKOBOEC MOJCIHPOBAHUE
(Ha TpuMepe 3HAKOB XUMHYECKHX OJJIEMEHTOB, XHUMHYECKHX (POPMYH); HCIONb30BaTh TaKOH BHI
MaTepHabHOTO (MPEAMETHOTO) MOJICTUPOBAaHMs, Kak (u3nyeckoe MojaenupoBaHue (Ha TpuUMepe
MOJCJIUPOBAHUSI AaTOMOB U MOJIEKYJ);

- IOJTy4YaTh XUMUYECKYI0 HHPOPMAITUIO U3 Pa3THYHBIX HCTOYHUKOB;

- OIIPCACIIATH 06’beKT " aCIICKT aHaJIn3a U CUHTE3a, OIPCACIIATh KOMIIOHCHTLL OGT:GKTa B COOTBETCTBUU C
aCTIEKTOM aHallM3a M CHHTE3a; OCYIIECTBIISATh KAYeCTBEHHOE W KOJIMYECTBEHHOE OMUCAHNE KOMIIOHEHTOB
00BEKTa; OMPEAEIATh OTHOILIEHHS 00BEKTa C IPYTUMHU 00bEKTaMH; ONPEAEIATh CYIIECTBEHHbIE TPU3HAKH
oOBeKTa.

- (hopmynupoBaTh TUMOTE3y IO PEIICHHIO MPOOJIEM; COCTABIATH IUIAH BBIOJHEHHUS Y4E€OHOH 3a1aud,
pemieHnss TpoOJIeM TBOPYECKOTO W TOWCKOBOTO XapaKTepa, BBHIMOJHEHHUS TPOEKTa COBMECTHO C
y4YuTEeNneM;

- BBITOJIHATH HEIOJHOE OJHOJMHEHHOE CPaBHEHHE; BBIMOJHATH HEMOJHOE KOMIUICKCHOE CpaBHEHUE;
BBITIOJIHATH IIOJTHOC OHHOHHHCﬁHOG CpaBHCHHC.

IIpeaMeTHBIMM Pe3yJIbTATAMM U3YUYECHUS XUMUU SABIISIOTCS CIIENYIOIUE YMEHUS:

(GopMHpOBaHHE MEPBOHAYAIBHBIX CHCTEMAaTU3MPOBAHHBIX NPEICTABICHUH O BEIECTBAX, MX
IIPEBPALLICHUAX U IPAKTUYECKOM IIPUMEHEHUH; OBJIAJICHUE IOHATUWHBIM aIlllapaTOM U CHUMBOJUYECKUM
A3BIKOM XMMMH;

OCO3HaHWE OOBEKTUBHOW 3HAUYMMOCTH OCHOB XHUMHUYECKOW HAyKHM Kak 00JacTh COBPEMEHHOTO
€CTECTBO3HAHMSA, XUMHUYECKUX IPEBPAIECHUN HEOPraHWYECKUX M OPraHMYECKUX BEIIECTB KaK OCHOBBI
MHOTHX SIBIICHHH HBOW M HEKUBOW MPUPOABI; YIiayOsieHHe MPEACTaBICHUNA O MaTepHaIbHOM €IUHCTBE
MUDA;

OBJIa/ICHUE OCHOBAMU XHUMHYECKOW T'PAMOTHOCTH: CHOCOOHOCTBIO aHAIM3UPOBATh U OOBEKTHBHO
OLICHUBAaTh JKM3HEHHbIE CHUTyallUM, CBS3aHHbIE C XHUMHUEH, HaBbIKAMU O0€30MacHOro OOpalleHUs C
BEILECTBAMM, HCIOJIb3YEMBIMM B IIOBCEJIHEBHOW XU3HU; YMEHHEM AaHAIU3UPOBATh MU IIJIAHUPOBATH
HKOJIOTHUECKH 0€30IacHOE MOBEICHHUE B LIENIAX COXPAHEHMSI 310pPOBbs U OKPYIKaIOIIEeH Cpebl;

¢dbopMHpOBaHHE YMEHUI YCTaHABIMBATh CBSI3M MEXAY pEalbHO HAOIIOJaeMBbIMH XHMHUYECKUMHU
ABJICHUAMU M IpOLECCaMU, IMPOUCXOMALUIMMU B MHMKPOMHpPE, OOBSICHATh NPUYMHBI MHOr000pasus
BEILECTB, 3aBUCUMOCTb UX CBOMCTB OT COCTaBa U CTPOEHUs, a TAK)KE 3aBUCHUMOCTb IIPUMEHEHUS BEILIECTB
OT MX CBOMCTB;

npuoOpeTeHNe OIbITa NCTIOIb30BAHUS PA3TUYHBIX METOAOB U3YUYEHUS BEIIECTB: HAOIIOACHUS 33 UX
IIPEBPALICHUSMHM IIPU IPOBEIECHUU HECIOXKHBIX XUMHUYECKHMX OHKCIEPHUMEHTOB C HCIOJIb30BAHUEM
71a00opaTOpHOTo 000PYAOBAHHS U IPUOOPOB;

(dbopMHpOBaHME TIPEACTaBICHUI O 3HAYEHUM XUMHMUYECKOW HAyKM B PELIEHUH COBPEMEHHBIX
HKOJIOTHUECKUX MPOOIEM, B TOM YHCIIE B IPEAOTBPAILICHUH TEXHOT€HHBIX U HKOJIOTHUECKUX KaTacTpod

B 9-om kiacce
Y4yeHuK Hay4uTCH:
® DACKpBIBaTh  CMBICI  IIOHATHH  «HOH»,  «KATHOH», «AHHOH»,  «DIJIEKTPOJUTHI»,
HEDJIEKTPOJIUTBL»,  «IJIEKTPOJIUTUYECKAs  JUCCOLMALUA», «OKUCIHTEIb», «CTEIEHb
OKHCIICHU» «BOCCTAHOBUTEIND), KOKUCICHUE», «BOCCTAHOBIICHHUEY;
OIPENENATh CTEIIEHb OKUCIICHUS aTOMa 3JIEMEHTA B COCJUHEHUU;
PacKpbIBATh CMBICII TEOPUH IEKTPOJIUTUYECKON JUCCOLMALNHY;
COCTABJIAITh YPABHEHMSI DJICKTPOJIMTUUECKON TUCCOLUALMN KHUCIIOT, IIEJI0YEH, COJIEH;
OOBSICHATh CYIIHOCTb MpoIecca 3JEKTPOJUTHYECKOW IUCCOLMALUN U PEaKUUid HOHHOIO
oOMeHa,
COCTABJIATH MOJIHBIE U COKPAILLCHHbIE HOHHbIE YPAaBHEHMs PEAKIIUU OOMEHa;
OTIPEIENIATh BO3MOKHOCTD IPOTEKAHUS PEaKLUi HOHHOTO OOMEHa;
IIPOBOAMTD PEAKLUH, TOATBEPKAAIOIINE KAYECTBEHHBIN COCTaB PA3JINYHBIX BEILECTB;
OIPEIENATh OKUCIUTENb U BOCCTAHOBUTEIID;
COCTaBJIATh YPAaBHEHHS OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIINM;
Ha3bIBaTh (PaKTOPHI, BIUSAIOMINE HA CKOPOCTh XUMUYECKOH peaKIiu;
KJ1accu(UIMPOBATh XMMUYECKHE PEAKLIUU 110 Pa3IMYHBIM IIPU3HAKAM;
XapaKTEPU30BaTh B3aUMOCBA3b MEXAY COCTaBOM, CTPOEHUEM U CBOMCTBAMH HEMETAJIIOB;
[IPOBOJIUTH OIBITBl 1O MOJYYCHHIO, COOMPAHUI0O M M3YYEHUIO XUMHUYECKUX CBOMCTB




ra3000pa3HbBIX BEIIECTB: YIICKUCIIOTO T'a3a, aMMHUAKa;

® pacro3HaBaTh OMBITHBIM MTyTEM ra3000pa3HbIe BEIIECTBA: YTICKUCIBIN Ta3 U aMMHUAK;

®  XapaKTepu30BaThb B3aMMOCBS3b MEXKIY COCTABOM, CTPOEHUEM U CBOMCTBAMH METAJIJIOB;

® OIICHUBATh BIIMSHUE XUMHUYECKOTO 3arpsi3HEHHUS OKpYXaloIled cpeabl Ha OpraHu3M
YEJIOBEKa;

® TpaMOTHO OOpAaIAThCs C BEIIECTBAMH B MTOBCETHEBHOM KU3HU

Y4eHHK MoJIy4YUT BO3MOKHOCTh HAYUYHThCSH:
® BBIJIBUraTh U MPOBEPSTH SKCIEPUMEHTAIBHO TUIIOTE3bl O XMMUYECKUX CBOWCTBAaX BEIIECTB
Ha OCHOBE MX COCTaBa M CTPOEHUS, UX CIIOCOOHOCTH BCTYNAaTh B XMMHYECKHE PEaKIUH, O
XapakTepe M MPOAYKTaX Pa3INYHbIX XUMHUUECKUX PEAKLIN;
® XapakTepu3oBaTh BEIIECTBA [0 COCTaBy, CTPOCHHIO U CBOMCTBaM, YCTaHaBJIMBaTb
MIPUYMHHO-CJIEICTBEHHBIE CBSA3U MEX/Y JAHHBIMU XapaKTEPUCTUKAMH BEILIECTBA;
® COCTaBJIATb MOJIEKYJSPHBIE M IIOJIHBIE MOHHBIE YPABHEHMS II0 COKPALLEHHBIM HOHHBIM

YpaBHEHHUSIM;

®  TIPOrHO3HPOBATH CIIOCOOHOCTH BEIIECTBA  MPOSIBIIATH OKUCIIUTETHHBIE WIH
BOCCTAaHOBUTEJIbHBIE CBOWCTBA C YUETOM CTETEHEW OKHCIIEHUS 3JIEMEHTOB, BXOJSIIUX B €T0
COCTaB;

® COCTaBJISITh YpPaBHEHHs peaklui, COOTBETCTBYIOUIMX IOCIEI0BATEIbHOCTH MpEBpalleHUui
HCOPTraHNYCCKUX BCIICCTB PA3JIMYHBIX KJIACCOB;

® BBIBUraTh M TMPOBEPATH OKCHEPHUMEHTAIBHO THUIIOTE3bl O pe3ylbTaTaX BO3JACHCTBUS
pa3nu4YHbIX ()aKTOPOB HA U3MEHEHUE CKOPOCTU XUMHUYECKOHN peaKilnu;

® UCHOJB30BaTh MPHUOOpPETEHHbIE 3HAHMUSA ISl DKOJOTUYECKHM TPAMOTHOTO IIOBEIEHHUS B
OKpY>Karolleu cpee;

®  UCHOJB30BaTh IMPHOOPETEHHbIE KIIOUEBHIE KOMIETEHIIMU TNPHU BHINOJHEHUH MPOEKTOB U
y‘-IGGHO-I/ICCHe,ILOBaTeHLCKI/IX 3aa4 110 HU3YYCHHIO CBOP’ICTB, CHOCOGOB NOJIYUCHUA U
pacro3HaBaHMsI BEIIECTB;

i OG’bGKTI/IBHO OLCHUBAThH I/IH(l)OpMaI_[I/IIO 0 BCHICCTBAX U XUMHUYCCKUX MPOLECCAX;

® KPUTHYECKH OTHOCHUTHCA K ICEBJOHAy4YHON HH(pOpMaluu, HEAOOPOCOBECTHOHN pekiaMe B
CpeICTBaX MaccoBOW MH(POPMAIINH;

® 0CO3HaBaTh 3HAUEHHUE TEOPETUYECKUX 3HAHUI MO XUMHH IS MPAKTUYECKON NeATeIbHOCTH
YEJIOBEKa;

® Co3/1aBaTh MOJIENM U CXEMbl JIJIsl pellleHus] y4eOHbIX M MO3HAaBaTEeNbHBIX 33/a4; MOHUMATh
HEOOXOIUMOCTh  COOJIONEHUS MpPEONHCAaHUM, TpeaaraeMblX B HMHCTPYKIMAX 10
WCIOJIb30BAaHUIO JIEKAPCTB, CPEJICTB OBITOBOW XUMHHU U AP.

2. Conep:kanue yueOHOro npeamera « XuMHus».

2 yaca B HeJeJ10, 68 yacos
Tema 1. [loBTOpeHue u 00001meHne cBeleHUIl 0 Kypcy 8 kiacca (5 yac)
bunapusie coenunenuns. Okcuabl coneoOpasyronme 1 HecoleoOpasyromme. ['apoKCHIbl: OCHOBaHUS,
am¢oTepHsble, KUCI0Thl. CpeHue, KUCIIble, OCHOBHBIE COJIU.
O6o0meHue cBeieHUi 0 XuMudeckux peakiusax. Kinaccuduxanuss XuMHUECKUX peakluil Mo pa3IudHbIM
OCHOBAHMSIM: COCTaBY U YHUCIy pPEarupyrolmmx H OOpa3yIOIIMXCs BELIECTB, TEIIOBOMY 3(PQeKTy,
HANpaBJICHUIO, U3MEHEHHUIO CTETEHEH OKHCICHHS JJIEMEHTOB, OOPa3yIONIMX peardupyrollue BellecTBa,
¢aze, UCIOIB30BAHUIO KaTalIU3aTopa.
[TonsTe 0 ckOpocTH XUMHUYECKON peakiuu. PaKkTopbl, BIUAIONIME HA CKOPOCTh XUMUYECKUX PEaKIil:
IIPUpPOJIa pEarupyrollnux BEUIECTB, MX KOHLEHTpPALUs, TEMIIEpAaTypa, IUIOWAAb COINPUKOCHOBEHUS,
Hanuue katanusartopa. Karanus.
JleMoHCcTpanun

e O3HakOMJICHHE C KOJUICKLIUSIMU METAJIJIOB U HEMETAIIJIIOB.

e O3HaKOMJIEHME C KOJUIEKLUSAMU OKCUAOB, KUCIIOT U COJIEH.

e 3aBUCHUMOCTb CKOPOCTH XMMHUYECKON pPEaKLMU OT NPUPOABl PEArupyOLINX BELIECTB.

. 3aBUCUMOCTD CKOpPOCTH XUMHYECKOHN pC€aKuun OT KOHOCHTpAWU pCarupyromunx BEIICCTB.

e  3aBHCHMOCTbH CKOPOCTH XMMHUYECKOHN peaKiMu OT IJIOIAAH




* CONPHUKOCHOBEHHUS PEArupyIOIUX BEIIECTB («KUIIALIUH CII0i).
e 3aBHUCHUMOCTb CKOPOCTH XUMHUUYECKOU PEAKIIMU OT TEMIEPATYPhl pEarupyIOIIUX BEUIECTB.

JlabopaTopHbie ONBITHI

B3anmoneiicTBue aMMHaka U XJ0pOBOJIOPOIA.

Peakuus ventpanuzanuu.

Hab6nronenue temnoBoro s dexra peakiuu HeuTpaau3alii.

B3aumopeiicTBue cepHoit Kuciotel ¢ okcuaoM meau (11).

PasnosxeHue nepokcuaa BoJopo/ia ¢ MOMOIIBIO KaTanasbl KapTodes

3aBUCUMOCTh CKOPOCTH XMUMHUYECKON peaKkIuu OT MPUPOAbl PEarupyroluX BEIIECTB HAa MpUMEpE

B3aMMOJICHCTBHSI paCTBOPOB THOCYJIb(aTa HATPHSI M XJIOpHUAa Oapus, THOCYJIb(aTa HATPHS U COISTHON

KHCIIOTBI.

7. 3aBUCUMOCTb CKOPOCTH XMMHYECKOM PEaKUMU OT MPUPOJbI METAUIOB MPU UX B3aUMOJECHCTBHUHU C
COJITHOM KUCJIOTOM.

8. 3aBHUCHUMOCTh CKOPOCTHM XHUMHUYECKOM pEaKIMU OT MPUPOJbI KHUCIOT IMPU B3aUMOACHCTBUU HX C
JKEIIE30M.

9. 3aBUCHUMOCTbH CKOPOCTH XMMHUYECKON PEaKUUU OT TEMIIEPATYPBHI.

10. 3aBUCHUMOCTb CKOPOCTH XUMHUYECKOU PEAKIMK OT KOHLEHTpAI1H.

11. 3aBUCUMOCTb CKOPOCTM XHMHMUYECKOW PEAKIUU OT IUIOIIAId COMNPUKOCHOBEHHUS Pearupyronmx
BEIIIECTB.

12. 3aBUCUMOCTh CKOPOCTH XMMHUYECKON PEAKIIUU OT KaTaJIu3aTopa.
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Tema 2. Xumndeckue peakiuu B pacTeopax 3j1eKkTpoaunTtos (10 gac)

[TonsiTue 00 SIEKTPOIUTUYECKON JUCCOLUMANMHU. OJEKTPOIUTHI M  HEDJIEKTPOJIUTHL. MexaHu3m
JUCCOIMAIMU  JJIEKTPOJUTOB C Pa3JIMYHBIM  XapakTepoM cBs3H. CTeneHb 3JIEKTPOJUTHYECKOU
mucconuanui. CUIbHbIE U c1a0ble SJIeKTPOIUTHI.

OcCHOBHBIE TIOJOXKEHHUS TEOPUU DIIEKTPOJIMTHUECKOW muccormanuu. Krnaccudukanms HMOHOB M UX
cBoiicTBa. KucnoTbl, OCHOBaHMSI U COJIM KaK 3J1eKTposnThl. VX knaccudukanus u quccoruanus.

OO0mue XuUMHUYECKHE CBOMCTBA KHUCIOT: HM3MEHEHHE OKpPacKd HHIMKATOPOB, B3aUMOJEIHCTBHE C
MeTallJIaMH, OKCHJAMU U THIPOKCHIAMU METAIJIOB M COJSIMH. MOJNEKyIspHble U HMOHHBIE (TIOJHBIE U
COKpAaIEHHBIE) YPaBHEHMSI pEaKLU.

XUMHUYECKUN CMBICII COKPAIIEHHBIX YPABHEHUMN. Y CIIOBHS MPOTEKAHMS PEAKIIMN MEKIY AJIEKTPOIUTAMU
JI0 KOHIIa. P51 akTHBHOCTH METaJlIOB.

OO0mue XUMHUYECKHME CBOWCTBA IENOYeil: B3aMMOJEWCTBHE C KHCIOTaMH, OKCHIaMU HEMETaJUIOB,
comsimu. OOIIMe XUMHUYECKHE CBOMCTBA HEPACTBOPUMBIX OCHOBAHMM: B3aUMOAEWCTBHE C KHCIOTaMH,
pa3oKeHue Npu HarpeBaHUM.

OO0me XMMHYECKHE CBOMCTBA CPEAHHUX COJICH: B3aMMOJEHUCTBHE C KHUCIOTAMH, IETOYaMH, COISIMU U
MeTtauiamu. B3anmoaencTBre KUCIBIX COJIEN CO MIEI0YaMHU.

l'unponu3, kak OOMEHHOE B3aUMOJICHCTBUE coliell ¢ BOAOW. [MOpOiM3 CONMM CHUIBHOTO OCHOBAaHUS U
ciaboit kucnothl. ['maponus comu caboro ocHOBaHMA U CHIIbHON KUCOTHL. [kana pH.

CBolicTBa KUCJIOT, OCHOBAHWM, OKCUIOB M COJIEH B CBETE TECOPHUM DJIECKTPOJUTUYECKON NUCCOLMALUUA U
OKHCIIUTENbHO-BOCCTAHOBUTEIBHBIX PEAKIIMIA.

JleMoHCTpaLuH.

e HcnobiTaHue BEIIECTB U UX PACTBOPOB Ha AJIEKTPOIPOBOJIHOCTb.

e 3aBHCHMOCTb 3JIEKTPONPOBOAHOCTH YKCYCHOM KHUCIOTHI OT KOHIIEHTPALIUH.

e JIBW)KeHHE OKpAIIEHHBIX HOHOB B 3JIEKTPUUYECKOM II0JIE.

e OmnpeneneHue xapakrepa cpeibl B paCTBOPax COJIEH.

JlabopaTopHble ONBITHI.

Jucconumanus cnadbiX 3JEKTPOIUTOB HA PUMEPE YKCYCHON KHUCIOTHI.

W3meHeHue okpackyu MHIUKATOPOB B KUCIOTHOU Cpeie.

Peaknus HelTpanM3anuu pacTBOPa WENOYU PA3IUYHBIMU KUCIOTAMU.

[Tonyuenue rugpokcua menu (II).u ero B3aumoielicTBUE C pa3IUUYHBIMU KUCIOTaMH.
B3anmopeiicTBue cuibHBIX KHCIOT ¢ okcuaoM meau (II).

B3auMopeiicTBuEe KHCIIOT C METAJIJIaMHU.
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7. KadecTBeHHas peakius Ha KapOOHAT-HOH.

8. IlomyueHue CTyIHA KPEMHUEBOM KUCIIOTBHI.

9. KadecTBeHHas peakius Ha XJIOPHJI - FIIH CYITb(aT-HOHBI

10. I3MeHeHne OKpacKu MHIMKATOPOB B IIEJIOYHOMU Cpeie.

11. B3aumoencTBrE IEI0YEN C YTIIEKUCIIBIM Ta30M.

12. KayecTBeHHas peakiys Ha KATUOH aMMOHHUS.

13. [lonmyuenue ruapokcuna menu (I1) u ero paznoxenue.

14. BzanmoelicTBre KapOOHATOB C KUCIOTaMHU.

15. [lonyuenue runpokcuna xeneza(Ill).

16. B3aumoseiicTBue xenesa ¢ pactBopoM cyibdara menu (1)

IIpakTuyeckue padoTsl

1. CBoiiCTBa KUCIIOT, OCHOBaHU, OKCUJOB U COJIEH B CBETE TEOPHUHU IICKTPOJIUTUIECKON TUCCOLMAIIUN U
OKHCIIUTENBHO-BOCCTAHOBUTEIBHBIX PEAKIIHA

Tema 3. HeMeTa/sibl M UX coeuHeHus (25 yac)

CTpoeHre aToMOB HEMETaNIoOB W uX nosnoxkenue B Ilepuogmueckoit  cucreme.  Psn
ANEKTPOOTpULIATENIbHOCTU. KpucTammnyeckue pemeéTku HEMETaIOB — MPOCThIX BEIIECTB. AJUIOTPONHMS
u e€ mpuunHbl. Duznueckue cBoWcTBa HemeTawioB. OOIMEe XUMHYECKHE CBOWCTBAa HEMETAJJIOB:
OKHCJIUTENIbHbIE U BOCCTAHOBUTEIIbHBIE.

["asiorensl, CTpO€HHE HMX aTOMOB M MOJIEKYJ. PuU3nyeckrue M XHMHYECKHE CBOMCTBA TaJOr€HOB.
3aKOHOMEPHOCTU M3MEHEHHUs CBOMCTB TajJJOT€HOB B 3aBUCUMOCTH OT MX MOJjokeHus B lleprogmueckoit
cucreMe. HaxosxieHre raloreHoB B IPUPOJI€ U UX MOJIy4eHHe. 3HaUYeHUE U IPUMEHEHHE TaJOTeHOB.
["anoreHoBOOPO/IbI U COOTBETCTBYIOIIME MM KHCJIOTBHI: IUIABUKOBas, COJsSHas, OpOMOBOJIOpOJHAs,
nonoBoAopoaHas. ['amorenuapl. KauecTBeHHbIE peaklMM Ha ralloreHUua-uoHkbl. [IpuMenenue coenuHeHui
raJloreHOB M UX OMOJIOrHYecKas pob.

OObmas xapakrepuctuka 31eMeHToB VIA-rpynmel. Cepa B mpupoje u e€ mnoiryueHue. AJIIOTPOIHbIE
MOIU(DHUKAIIMHA CEPBI U MX CBOMCTBA. XUMHUYECKHE CBOWCTBA CEPhI M €€ IPUMEHEHHE.

CepoBoJ0pO/I: CTPOEHHE MOJIEKYJbl, (U3NYECKHE M XUMHYECKHE CBOMCTBA, IMOJIydeHHE M 3HAYCHUE.
CepoBogoponnas kucnora. Cynbduasl u ux 3HaueHue. JlroMmuHOGOpHI.

Oxcup cepsl (IV), cepaucras kucnora, cynbduthl. KauecTBeHHas: peakuus Ha CyIb(UT-HOH.

Oxkcup cepsl (VI), cepHas kucnota, cynbdarel. Kpucramtioruaparel. KauecTBeHHas peakuus Ha cyiibdar-
VIOH.

CepHast KUCIIOTa - CHUJIBHBIA 31eKTpoiuT. CBOHCTBA pa30aBiICHHONW CEPHOM KHUCIOTHI, KaK THUIUYHOMN
KHUCJIOTHI: B3aWMOJICHCTBUE C METAJJIaMH, OCHOBHBIMHU M aM(OTEPHBIMH OKCHIaMU, OCHOBAaHUSMHU U
amM(pOTEpHBIMU THIAPOKCHIAMHU, colisiMi. KadecTBeHHast peakiys Ha Cyinb(aT-HoH.

OOm1as xapakTepucTuka 3JIEeMEHTOB VA-rpynmbl. A30T, CTpO€HHE aToMa M MOJIeKyJbl. duzndeckue u
XMMHYECKHE CBOICTBA U MPUMEHEHHE a30Ta. A30T B IPUPOJIE U €r0 OMOJIOTHIecKasl POib.

AMMHaK, CTPOCHHE MOJIEKYJIBI U PU3NIECKUE CBONCTBA. AMMHUAYHAs BOJA, HANATHIPHBINA CIIUPT, THIPAT
amMmuaka. J[OHOPHO -aKLIENTOPHBIM MeXaHW3M OOpa3oBaHHs KAaTHOHAa aMMOHHs. BoccTaHOBHTENbHBIC
cBoricTBa aMmMmuaka. Coiny aMMOHMS M MX NTpuMeHeHne. KauecTBeHHas peakius Ha KaTHOH aMMOHUSL.
Oxkcupsl a3oTta: HecoleoOpa3yrolIue U KUCIOTHBIE. A30THCTasl KHCIIOTa U HUTPUTHI. A30THas KUCIIOTa, €
IOJIy4eHHUE U cBOMcCTBA. HuTpats!.

®ochop, crpoerne aroma u ammiorpornus. Dochunbl. Dochun. Oxcun dochopa(V) u oprodocdopHas
kuciota. ®ocharel. Docdophubie ynodpenuns. MHCEKTHUITUIBL.

OO6mmas xapakTepucTuka 31eMeHTOB [V A-rpynmbsl: 0cOOEHHOCTH CTPOCHUS aTOMOB, MIPOCTHIX BEIIECTB U
COCIMHEHUII B 3aBUCHUMOCTM OT IIOJIOKE€HUS »3iieMeHTOoB B Ilepuoguueckoil cucreme. YTiepoa.
AJNTOTpOITHBIE MOAU(HUKAINAN: anMa3, TpaguT. AMOPQHEII yIIepo U ero copTa: caxa, aKTHBUPOBAHHBIH
yroiab. ApncopOuusa. XuMUYECKHe CBOWCTBa yriepona. KokcoxuMmmuueckoe TpPOW3BOJACTBO M €r0
npoxykius. KapOuasr.

Oxkcua yraepona(Il): crpoenne Mosekysbl, moidydeHue u ero cpoiicrBa. Oxcup yriepona(IV): ctpoenue
MOJIEKYJIbl, TIOJly4Y€HHE M €ro CBoicTBa. YroibHass Kuciora. Coyin yroibHOM KHUCIOTHI: KapOOHAaThl U
ruapokapOoHatThl. TexHuueckas 1 MuIleBas coja.



Heopranuueckne M OpraHMYECKHE BEIIECTBA. YTIEBOAOPOABI. XUMHUYECKOE CTPOCHHE OpPraHMYECKHX

BEULIECTB, KaK MOPSAA0K COETMHEHUS aTOMOB B MOJIEKYJIE 10 BAJIEGHTHOCTH.

Meran, »3TaH, KakK TIpeAelbHbIE YIJIEBOJOPOAbl. OTWUJIEH M aleTWIEH, Kak HenpeesbHbIe

(HeHacBIIIEHHBIE) YIIIeBOAOPObl. I'opeHue yrieBonoposoB. KauecTBeHHbIe peakiuy Ha HENpeaesIbHbIe

COEIMHEHUS.

OTWIOBBI CHHPT, €ro MOJIy4YeHHue, NMpUMEHEeHHe W (u3nojoruueckoe aeicrsue. TpEXaToMHBIN ciupT

rvneprH. KauecTBeHHasi peaklyss Ha MHOTOAaTOMHBIE CHUPTBI. YKCYCHas - IPEICTaBUTENb Kiacca

KapOOHOBBIX KHCJIOT.

Kpemuuii, crpoenne ero aroma u cpoiictBa. Kpemuuii B mpupoge. Cummmumuael u cuiadH. Oxeup

kpemuus(1Y). KpeMuuesas kuciaora u €€ conu.

IIpousBoacTBO crekna U nemeHta. [Ipogyknus CHIMKAaTHOM IPOMBIIUIEHHOCTH: ONTHYECKOE BOJIOKHO,

Kepamuka, dapdop, dhasHc.

OnTHyeckoe BOJIOKHO.

Hemerannsl B npupose. @PpakimoHHas MEPEroHKa *KHUIKOTO BO3/1yXa KaK CIOco0 MOMy4YEeHHUsT KHCIOPOa,

asora, aprona. [Tomyuenne dochopa, kpeMHUsI, XJ10pa, HoMa. DIEKTPOIU3 PACTBOPOB.

[TosrydeHne cepHOM KHCIOTBI: CBIPBE, XUMHU3M, TEXHOJOTMYECKass CXeMa, METOJ KHIISAIIEro Cios,

OPUHIMIBI TEMI00OMEHa, MPOTHBOTOKAa M IMpKymauuu. Oneym. IIpou3BoAcTBO amMmHaka: ChIpbE,

XUMH3M, TEXHOJIOTHYECKAs CXEMa.

JleMoHCcTpaLun

» Komneknus HeMeTalIoB.

e  Moenu KpUCTAIIIMYECKUX PEIIETOK HEMETAJNIOB: aTOMHBIE U MOJIEKYJISIPHBIE.

e (O30HATOpP Y NPUHIIMIIBI €70 PAOOTHI.

e [opeHne HEMETAIJIOB - MPOCTHIX BEUIECTB: cephl, (hochopa, TPeBECHOTO YTIIsl.

e OOpa3ipl raJIOreHoOB - IPOCTHIX BELIECTB.

e B3saumopeiicTBHE raJloreHOB ¢ METAJUIAMH.

e BrITecHeHue x0pa OpoMOM WM HOJla U3 paCTBOPOB MX COJIEH

e Konekuus NpupoIHbIX COEUHEHUN XJIOpA.

e BsauMojelcTBUE cephbl C METalJIaMU.

* ['opeHue cepbl B KUCIOPOJE

e Komekuus cynbpuIHbIX pya.

e KauecTBeHHas peakuus Ha CyIbQUI-UOH

e (OOecuBeunBaHUE OKPAIIEHHBIX TKAaHEH U [[BETOB CEPHUCTHIM Ia30M.

e B3sauMojencTBUe KOHIEHTPUPOBAHHOW CEPHOU KUCIIOTHI C MEBIO.

e OOyrnMBaHue OPraHUYECKHX BEIECTB KOHIIEHTPHUPOBAHHOM CEPHOM KUCIOTOH.

e Jluarpamma «CocTaB BO3AyXa.

e Buaeodparments! u cnaiiasl «[Ituusn 6a3zapeiy.

e [lomyuenue, coOupaHue U paclo3HaBaHUE AMMHUAKa.

e Pa3noxxenue OuxpomaTa aMMOHHUSI.

e B3anMmopnencTBre KOHIIEHTPUPOBAHHOM a30THOW KUCIIOTHI C MEJBIO.

e ['opeHue 4epHOTO Mopoxa

e PaznoxeHue HUTpaTa KaJlus U TOPEHHUE JPEBECHOTO YIOJbKa B HEM

e OOpa3ubl NPUPOIHBIX coenuHeHuit pocdopa.

e Topenue dhocdopa Ha BO3IyXe U B KUCIOPOJIC.

e [lomyuenue 6emnoro ochopa u ucnpITaHUE €TO0 CBOWCTB

e Komnekuus «O06pa3ipl IPUPOAHBIX COSAMHEHUH yTiaepoa»

e [Iloprper H. JI. 3enunckoro. Ilornomenne akTUBUPOBAHHBIM YIJIEM PACTBOPEHHBIX BELIECTB MWIIH
ra3os.

e VYCTpOICTBO MPOTUBOra3a.

e Mogenu MOJIEKyJI METaHa, 3TaHa, STUJICHA U allETHIICHA.

e BsaumogeiicTBue 3THIIEHa ¢ OPOMHOI BOJOH U PacCTBOPOM NEpMaHraHaTa KajHs.

e OO0mue XUMHUYECKUE CBOMCTBA KUCIIOT HA IIPUMEPE YKCYCHON KHUCIIOTHI.

e KayecTBeHHas peaklys Ha MHOTOAaTOMHBIE CITUPTHI.

e Komnekuus «O06pa3ipl IPUPOAHBIX COSAMHEHUN KPEMHUS».



e Komnekuus crekna, KEpaMHUKU, HEMEHTA U U3JIETIUN U3 HUX.

e Komnekuus NpogyKIUKU CUIMKATHONW MTPOMBIIIJIEHHOCTH.

e BuneodparmenTs! u ciaiiasl «[Ipon3BoACTBO CTEKIIA U IEMEHTaY.

e Komnekuns «IIpupoaHpie coeMHEHNs HEMETAIIIIOBY.

e Buneodparments! u cnaiinpl « OpakMOHHAS IEPETOHKA KUKOTO BO3AYXa»

e Buneodparments! u cnaiiasl «lloxydenune Bomopona, KUCIOPOAA U TaIOTEHOB 3JIEKTPOIUTUYECKUM
CIIOCOOOMY.

e Moaenu annapaToB sl TPOU3BOJICTBA CEPHOM KUCIIOTHI.

e Mogenb KUISILIETO CIOS.

e Mojenb KOJOHHBI CHHTE3a aMMHUAaKa.

e BuneodparmenTs! u ciaiiasl «[Ipon3BoACTBO CEPHOM KHCIOTHD).

e Buzneodparments! u cnaiiasr «[Ipon3BoacTBO aMMuakay.

e Komnekuus «CoIpb€ AJid MOTYUYEHUSI CEPHOU KUCIOTBD.

JlabopaTopHbie ONBITHI

PacniosnaBaHue rajgoreHu1-HOHOB.

KadecTBeHHBIE peakuK Ha CyIb(aT-UOHBI.

KauecTBeHHast peakiiys Ha KATUOH aMMOHMSL.

XUMHUYECKUE CBOMCTBA a30THOM KHUCIIOTHI, KaK JIEKTPOJIUTA.
KauectBennsie peakunu Ha pocdar-noH.

ITonydenue u CBOMCTBAYTOJIBHON KUCIIOTHI.

KavecTBeHHast peakius Ha KapOOHAT-HOH.

. IIpomyckaHue yriekucsiaoro ra3a 4epes pacTBOp CHJIMKaTa HaTPHUs.
IIpakTnyeckune padoThl

2. VI3ydeHue CBOMCTB COJISIHON KHUCIIOTBHI.

3. 3y4eHune CBOICTB CEpHON KUCIIOTHI.

4. Ilony4yeHne aMMuaKa U U3y4eHUE ero CBONCTB.

5. Ilony4yeHue yriieKUciaoro ra3a u M3y4eHHe €ro CBOMCTB.
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Tema 4. MeTa/iibl M UX coefuHeHud (16 yac)

ITonoxenune Merawuios B Ileprnoandeckoit cucteme xumudeckux ieMeHToB /. . MenpeneeBa, ctpoeHue
UX aTOMOB M KpHUCTAJUIOB. MeTalmuyeckass CBSI3b M METAUIMYECKas KPUCTaJUIMYecKas pemeTka.
@dusnuecKkue CBOHCTBA METAUIOB: 3JEKTPO- MU TEIUIONPOBOAHOCTb, OTpaXkarollas CHOCOOHOCTb,
1acTUYHOCTh. CruiaBbl YEPHBIE U LIBETHBIE.

Mertanibl Kak BOCCTAHOBUTENIU. DJIEKTPOXUMUYECKUI psAJl HalpspDKeHU. B3anMopelicTBue MeTalioB ¢
HEMETAJUIAMH, OKCUAAMHU, KHCIOTaMH, COJISIMU. AJIIOMUHOTEPMHUSL.

CrpoeHre aTOMOB M IMPOCTHIX BEIIECTB IIETOYHBIX METAIOB. 3aBUCUMOCTb (PU3NYECKUX U XUMHUECKUX
CBOICTB ILEJIOYHBIX METAIJIOB OT 3apsAAoB siiep UX aromMoB. OKCHUABI M THIPOKCHUIBI ILEIOYHBIX
METaJIJIOB, UX MOJy4YeHHE, CBOMCTBA, MpUMEHEHHEe. BaxkHele conu eNoYHbIX METANIOB, X 3HaYCHHE
B JKMBOM M HEKMBOW MPUPOJIC U B )KM3HU YEIIOBEKA.

CrpoeHre aToMOB M MPOCTBHIX BELIECTB ILIEIOYHO3EMEIbHBIX METAIJIOB. 3aBUCUMOCTb (M3UUECKUX U
XUMHYECKHX CBOWCTB IIEIOYHO3EMEIBHBIX METANIOB OT 3apsAAoB sAfep HuX aromoB. Oxkcuabl H
TUIPOKCH/IBI IIETIOYHO3EMENIbHBIX METAJIOB, X MOJy4eHUE, CBOMCTBA U NIpUMeHeHre. Baxueiiue conu
MEIOYHO - 3€MEIbHBIX METAUIOB, MX 3HAUYE€HHWE B IPUPOAE U KHU3HM dYenoBeka. KapOoHaTsl u
T'UIPOKapOOHATH! KalbLUs.

JXKécTtkocTh BOABI: BpeMeHHas U mocTtosiHHasg. CrocoObl ycTpaHeHHs BpeMeHHOH kEcTKocTH. CriocoObl
ycTpaHeHUs! MOCTOSAHHOM kEcTkocTu. WMonuthl.CoenuHEHUs alllOMMHHS B Mpupoie. XUMHYECKHE
cBoiicTBa amoMUHUA. OCOOEHHOCTH OKCHAA M T'MJIPOKCUAA IIOMUHUS KaKk aM(OTEPHBIX COEAMHEHHI.
Baxkueiimue conu anoMuHUS (XJIOpUI, Cyabdar).

OcobenHoctu cTpoeHust aroma sxeinesa. JKemezo B mpupoze. Baxueimme pynasl xene3a. OKcHIBI U
ruapokcuabl xene3a(ll) u xenesa(IIl). Comn xene3a(Il) u xxenesa(Ill). OOHapykeHNE HOHOB KATHOHOB
KeJie3a B pacTBOpE. 3HAUEHUE COSTMHEHUH Keme3a.



Koppo3us xumuueckass ¥ 3J€KTpOXUMHUYECKasl. 3aluTa METAJJIOB OT KOPpo3uu. MeTaibl B IPUPOJE: B

cBOOOJTHOM Buie U B Buie coenuHeHuid. I[lonstre o merammypruu. U€pHas W LBETHAsS METAJUTypTHsL.

[TupomeTannyprusi, TUAPOMETAJUTYprusi, ayekrpomeramutyprus. JlomeHHwlid mnpouecc. Ilepepabotka

YyryHa B CTajlb. JJIEKTPOJIU3 PaCIlIaBOB.

JdemMoHcTpanuu

e B3auMoJelCcTBUE HATPUS, JINTHUS U KAJIBLUS C BOJIOK.

e ['opeHue HaTpusl, MarHUs U JKeJie3a B KUCIOPOJE.

e Bcmblllika TEPMUTHON CMECH.

e BsaumopeiicTBHE cMecH MOPOILIKOB CEPBI U JKeJe3a, IMHKA U CEePBI.

e BilamMmojaelcTBHE aTIOMUHUS C KMCIIOTAMH, IIIeJI0YaMH U BOJOM.

e B3auMopencTBuE Kee3a U MEU C XJIOPOM.

e BzauMmojelcTBue MeIM C KOHIEHTPUPOBAHHOM CEpPHOM KHUCIOTOM M a30THOM KHUCJIOTOU
(pa30aBieHHON U KOHIIEHTPUPOBAHHOM).

e Okpacka IIaMeHu COeIMHEHUSIMU 1IETOYHBIX METAILJIOB.

e Okpacka IIaMeHu COCTMHEHUSIMU MIETIOYHO3EMETHHBIX METAJIIOB .

e T amenue U3BeCTH BOJIOH.

e [lomyuyeHune kECTKOM BOJBI B3aUMOJEHCTBUEM YIJIEKUCIIOTO ra3a ¢ U3BECTKOBOM BOJIOM.

e VYcTpaHeHHE BPEMEHHOU KECTKOCTH KHUIISTYEHUEM U T0OABKOI COJIBI.

e VYcrpaHeHUE TOCTOSHHON KECTKOCTU J0OABKOM COJIBI.

e VOHUTHI ¥ IPUHIINT UX ACHUCTBUSA (BUICOPPArMEHT).

e Komnekuus npupoIHbIX COETUHEHUN aTFOMUHHUS.

e BuneodparmeHntsl u cnaiiabl « OKCHIT ATFOMUHUS B €70 MOIU(DUKATINY.

e [lomyuenue aMmpOTEPHOTO THIPOKCH 1A ATFOMUHHSI M UCCIICIOBAaHUE €T0 CBOHCTB.

e Komnekuns « XMMHUYECKHE UCTOUHUKH TOKA.

e Pe3ynbTarhl JIUTENBHOIO 3KCIEPUMEHTA 10 U3YUEHUIO KOPPO3UHU CTAIBHBIX U3/EIHI B 3aBUCUMOCTHU
OT YCJIOBUH IIPOLIECCOB.

e Boccranosnenue menu u3 okcunamenu(ll) Bomopomom.

e Buneodparmentst u cnaiiasl «[I[pon3BOACTBO UyryHaU CTaIN».

e Buneodparments! u cnaiinsl «3nenust U3 4yryHa v CTanmy.

e BuneodparmenTs! u ciaiiasl «IIpon3BoACTBO aTIOMUHHUS.

JlabopaTopHbie ONBITHI

1. BszaumopeiicTBue xemne3a ¢ pactBopoM cyibdata meau(Il).

2. TlomyyeHue U3BECTKOBOW BOJIBI U ONBITHI C HEM.

3. ITonyuenue rugpoxcuaos xeneza(ll) u (IIT).

4. KadecTBeHHBIE peaKIMN Ha KATHOHBI JKeJe3a

IIpakTnueckune padoThl

6. [Tomyuenue >kecTKOM BOJIBI M CITOCOOBI €€ YCTpaHEHHUS.

7. Pemienue dKCIEpUMEHTANBHBIX 3a7a4 110 TeMe «MeTtaibh».

Tema 5. XuMus u okpy:kawias cpena (2 yac)

Crtpoenue 3emnu: siApo, MaHTHUs, 3eMHAasl KOpa, UX XUMHUYECKUH cocTaB. Jlutocdepa u e€ xuMudeckuit
coctaB. Munepanbl. Pynbl. Ocagounsie noponbl. Ilose3nble uckomaemble. XHUMHUYECKHH COCTaB
runpocdepbl. XUMHUYECKHH COCTaB aTMOC(EPHI.

HcTOYHUKN XMMHUYECKOTO 3arpsi3HEHHs] OKpyskaromiel cpenbl. [71006ambHbIe SKOIOrHYEcKUe MpoOIeMbl
Yel0BeYeCTBa: MapHUKOBBIA 3((EKT, KHUCIOTHBIE [JOXKAW, O30HOBBIE IbIpbl. MexayHapoaHoe
COTPYAHUYECTBO B OOJIACTH OXpaHbl OKPY’KAIOMIEH Cpeabl OT XUMHUYECKOTO 3arps3HeHus. «3enéHas
XUMUSD.

JdemoHCcTpauMu

e Buneodparments! u cnaiinpl «CtpoeHne 3emMin U €€ XUMHUYECKUI COCTaBy.

e Komnekuus MUHEPAIOB U TOPHBIX TOPOJ.

e Komnekuus «Pyasl METaIIOBY.

e Buneodparments! u cnaiinbl «['modagbHbIe SKOIOTHYECKUE TPOOIEMBI YEIIOBEUECTBAY.
JlabopaTopHbIe ONbITHI



1. H3yuyeHue rpaHura.

Tema.6. O0001IeHNe 3HAHMNA MO XHUMHHU 32 KYPC OCHOBHOW mikoJibl. IloaroroBka k OcHoBHOMY
rocy1apcTBeHHOMY 3K3aMeHy (7 4ac)

CtpoeHune atroma B COOTBETCTBHH C IMOJOXEHHEM XHMMHUYECKOTO 3JeMeHTa B [lepuomuueckoii cucrteme.
CrpoeHne BemiecTBa: XHMMUYECKas CBA3b MKPUCTANIMYECKHE pPEIIETKH. 3aBUCHUMOCTb CBOWCTB
00pa30BaHHBIX AJIEMEHTAMHU TMPOCTHIX BEHIECTB (METAJUIOB, HEMETaUIOB, OJaropoJHBIX Ta3oB) OT
MOJIO’KEHUs AreMeHToB B [lepuonnyeckoii cucteme. THUIIONOTHS HEOPraHUYECKUX BEILIECTB, JEJIECHHE UX
Ha Kjacchl U rpynmsl. [IpencraBureny.

IIpu3Haku M yClIOBUS IPOTEKAHUS XUMHUUYECKMX peakiuil. THUIOIOrWs XUMHUYECKUX pPEakUud 110
pa3IUYHbBIM OcHOBaHMIM. Peakiyu noHHOro oomMeHa. OKUCIUTEIbHO-BOCCTAHOBUTEBHbBIE PEAKIIUH.
XUMHYECKHE  CBOMCTBA  IMPOCTBIX  BEHIECTB.  XapaKTEPHbIE  XUMHUYECKHE  CBOMCTBA
coJIe00pa3yIoNUX OKCHUIIOB, TUIPOKCHIOB (OCHOBAaHUM, KUCIOT U aM(OTEPHBIX THAPOKCHUIIOB),
COJIEM.

3. TemaTn4yeckoe NIAHMPOBAHHUE C YKa3aHUEM KOJN4Y€CTBA YaCOB,
OTBOJAUMBIX HA OCBOEHHE KAXK/I0il TeMBbI.

Ne Tema Kouunuec XapakTepucTHKA 1eATEJILHOCTH 00y4al0IMuXCcs
TBO
4yacos
1 IToBTOpenue u | 5 yac. OOBSCHATH (HU3HUYECKUN CMBICT aTOMHOTO (TOPSIKOBOTO) HOMEpa
00001IeHme XUMHUYECKOTO DJJ€MEHTa, HOMEPOB TpYIIbl U TMepuoja B
CBEJICHUH IO nepuonuueckor  cucreme JI.M. MengeneeBa;  oObsiCHEHUE
Kypcy 8 kiacca 3aKOHOMEPHOCTH U3MEHEHHsI CTPOCHHUSI aTOMOB, CBOICTB 2JIEMEHTOB

B Mpejesiax MajblX MEPUOJOB M TJIABHBIX MOATPYII, PACKPHITHE
cMmbicaa [lepuoauueckoro 3akona /.M. Menneneesa.
XapakTepu3oBaTb XHUMUYECKHE DIIEMEHTHI Ha OCHOBE WHX
MoJoKeHus: B mnepuoanueckon cucreme JI.M. Menneneesa wu
0COOEHHOCTEM CTPOEHUS UX aTOMOB.

Onpenenarb BUJ XUMUYECKOM CBSI3U B HEOPraHUYECKUX
COCIUHCHHUIX.

OmnpenessiTh CTENIEHU OKUCIEHHS aTOMa 3JIEMEHTA B COEJMHEHHH.
CocraBnenue ypaBHenuit OBP;  ompenenenuwe okuciurtens u
BOCCTAaHOBHUTEA.

CocTaBJsSITh TIOJIHBIE U COKPAIlICHHbIE HOHHBIC YPABHEHUS PEAKIINU
oOMeHa; OompeAensaTh BO3MOXHOCTH MPOTEKAHUSI PEaKIii HOHHOTO

oOMmeHa.
KaaccupuumpoBars XUMHYECKHE PEAKIMH [0  Pa3IHMYHBIM
MIPHU3HAKAM.

2 XuMuyeckue 10 gac KJIacCH(UIIMPOBATH CIIOKHBIC HCOPraHMYECKHIE BEIIECTBA
peaKHI/II/I B onpe)]e.lme HpI/IHaI[J'Ie)KHOCTB HCOpFaHI/IT-IeCKI/IX BCIIICCTB K O)IHOMy
pacTBopax U3 U3yUYCHHBIX KJIACCOB
3JIEKTPOJIUTOB ONMCBHIBATH CBOMCTBAa OTACIABHBIX IMPEACTABUTEICH OKCHJIOB,

JIETYYUX BOJOPOAHBIX COCAMHEHUH, OCHOBAaHUW, KUCJIOT U COJEH
ONPEACIISITh BAJICHTHOCTh JIEMEHTOB B BEIIECTBAX;

COCTABJIATH YPAaBHEHUS PEAKLMM, XapaKTEpU3YIOLIUX XUMHUYECKUE
CBOICTBA M3YUYEHHBIX KJIACCOB COEIUHECHMI

YCTAHABJUBATh  IEHETUYECKYI0  CBfA3b  MEXKIYy  Kllaccamu
HEOPraHUYECKUX COCAUHEHUN

NPOBOJUTH HAOIIO/ICHUSI 32 CBONCTBAMH BELIECTB U SIBICHUSIMHU,
MPOUCXOASAIIMMH C BEIIECTBAMHU; COOJIOIAaTh TMpPaBWIA TEXHHUKHU
0€30MMacHOCTH MPH MPOBEACHUN HAOIIOICHUI U OTIBITOB;
JIKCNEPUMEHTAJIBHO Pa3jiM4aTh KUCIOTHI U IIETOYH, UCCIIEIOBATh
Cpejly pacTBOpa CoJiel C TOMOIIbIO HHIAUKATOPOB;




Hewmeramisl u
UX COETMHEHUS

25 yac

XapakTepu3oBaTh (PU3NYCCKUEC U XUMUYCCKHUE CBOWCTBA MPOCTHIX
BEILIECTB HEMETAIOB U UX COCIUHEHUU; MOJyYeHHEe U cOoOMpaHue
KHUCJI0poa W BOJOpPOJA, YIJIEKHCIOrO Tra3a M aMMHaka;
pacro3HaBaHHUE OMBITHBIM ITyTEM ra3000pa3HBIX BEIIECTB.
O0BACHATB, YTO TAKOE HEMETAILIIBI.

CpaBHUBATB AJUIOTPONHBIC BUIOM3MEHEHUS KUCIOPOIa.
PackpbIBaTh NpUUUHBI ATTIOTPOIIHH.

XapakTepu3oBaTb XMMHYECKHE 3JIEMEHTBI-HEMETAJUIBI U MPOCTHIE
BEIIIECTBA-HEMETAIUIbI: CTPOCHHUE, (U3HUYECKHE M XHUMHYCCKHUE
CBOWCTBA HEMETAJLIOB.

OO0BACHATH 3aBUCUMOCTh  OKHCJIUTEIBHO-  BOCCTAaHOBHUTEIBHBIX
CBOMCTB (MJIM IpPEICKa3bIBaTh CBOMCTBA) 3JIEMEHTOB- HEMETAJJIOB
OT uX mnojoxeHus B Ilepuoguyeckol cucTeMe XUMHUYECKHX
anemeHnToB /1. 1. Menpeneena.

YcranaBauBaTh NPUUYUHHO-CIICICTBEHHbIE CBSI3U MEXKITY
CTPOCHUEM aTOMa, XUMHUYECKON CBSI3bIO, TUIIOM KPUCTAILTIMYECKOMN
pEIIeTKH HEMETAVIOB W WX COCAWMHCHWH, UX (U3HYCCKUMU
CBOWCTBaMH.

Jdoka3bIBaTh OTHOCUTEIBHOCTD MOHITHH «METAJ» U «HEMETALD.
BoruncasaTs koimyectBa, oObeMa WM MAacChl BEIIECTBA TIO
KOJIMYECTBY, 00bEMY, MacCe PEareHTOB WU IIPOYKTOB PEAKITUH.
IIpoBoauTh, HAOMIOIATh U ONKCHIBATH XUMHUYECKUN KCIIEPUMEHT
M0 PpAacCIO3HABAaHUIO TAJIOTCHHUI- WOHOB C COOJIIOJICHHEM TPaBHII
TEXHHUKHU 0€30ITaCHOCTH.

BbInosHATH pacyeTsl M0 XUMUYECKUM (OpMyJiaM B YpaBHCHHSIM
peaKuuid, MPOTEKAOIINUX C YYaCTUEM COCTMHEHUI TaJOr€HOB.

Meranmiel n nx
COEIUHEHUS

16 yac

OO0BACHATH, YTO TAKOE METAILIIBI.

Pa3auyath QOpMBI  CYIIECTBOBAHWSI METAUIOB: JJIEMEHTHI U
MIPOCTHIE BELIECTBA.

XapakTepu30BaTh XUMHUYECKAE  AJIEMEHTBHI-META/UIBl 10  HX
nonoxxenutro B Ilepuonuueckoii cucreme J[.M.Menneneesa.
IIporHo3upoBarsh cBOiCTBa HE3HAKOMBIX METAJLJIOB o
nosnoxeHuto B Ilepuonnueckoid cucteMe XMMHYECKUX SJIEMEHTOB
JA.N.Meunneneena.

YcranaBiauBaTh IPUUMHHO-CIIEICTBEHHBIE CBSI3U MEXIY
CTPOGHHEM  aToMa, BHJOM  XHMHYECKOM  CBSI3U,  THUIIOM
KPUCTAJUIMUYECKON PEMIETKH METAJIIOB — MPOCTHIX BEIIECTB M HUX
COEUHEHMI

OO0BACHATB, UTO TAKOE psAJl AKTUBHOCTU METAIIOB. [IpuMensTh ero
JUTSl XapaKTePUCTUKH XHWMHUYECKHX CBOWCTB TMPOCTHIX BEIIECTB-
METaJUIOB.

O060061maTh CUCTEMY  XMMHUYECKMX  CBOMCTB  METaUIOB  Kak
«BOCCTAHOBHTEIIbHBIE CBOMCTBAY.

CocTaBJsiTb MOJIEKYJISIPHBIC ypaBHEHUS peaKIuii,
XapaKTEePU3YIOLIUX XUMUYECKME CBOWCTBA METaUIOB B CBETE
y4eHHS 00 OKHCIUTEIHbHO-BOCCTAHOBHTEIBHBIX —TIpOIlECcCcax, a
peaKkUMy C y4YacTHEM OJJIEKTPOJIUTOB, MPEACTABIATh TaKkkKe U B
WOHHOM BHJIE.

HaOsrogaTts 1 onmMcbIBaTHL pEaKkUMM MEXKIy BELIECTBAMU C
MTOMOIIIBIO PYCCKOTO (POIHOTO) SI3bIKA U SI3bIKa XUMUH.

IIpoBoaAMTH ONBITHI, MOJATBEPAKAAIOUIME XHMHUYECKHE CBOMCTBA
METaJUIOB C COOJIFOICHHEM MPABWI TEXHUKH 0€30M1aCHOCTH
@®opmyMpoOBaTh BEIBOABI [0  pe3yJbTaTaM  [POBEAECHHOTO
skcniepuMenTa. CoTpyTHMYATh B npouecce y4e0HOTO
B3aMMOJICHCTBHYSI MPU paboTe B TPYyMIAX.




IpencraBasaTh nHPoOpMAIHIO 1O TeMe «MeTauTbly B BUIE TAOJHII,
CXEM, OMOPHOT'0 KOHCIIEKTa, B TOM YHCJIE C IPUMEHEHHEM CPEJIICTB
UKT.

Xumus u | 2 4ac HNuTerpupoBarth cBeeHus no gusnueckoit reorpaduu B 3HAHUS O
OKpy’KaroIas XUMHUYECKON OpraHn3alliy IUIAHETHI.
cpena XapakTepu30BaTh XUMHUYECKHI COCTaB T€OJIOTMYECKUX 00O0JI0UEeK
3emun. PaznuuaTe MUHEpaiabsl M TOpHBIE MOPOJbI, B TOM YHCIE U
PYyAbL.
XapakTepn3oBaTh UICTOYHUKHU XUMHUYECKOTO 3arps3HEHUS
OKpPY’KaroIlle Cpebl.
OnuceiBath riao0anbHbIE 9KOJIOTHYECKHE IpOoOIIEMBI
YeJI0BEYECTBA, CBSA3aHHBIC c XUMUYECKUM
3arpsisHeHueM. [Ipeanarate myTy  MMHMMH3AallMM  BO3JEHUCTBUSA
XUMHUYECKOTO 3arpsi3HEHMS Ha OKPYKAIOLIYIO Cpey.
IIpuBoaAMTH IpUMEPHl  MEXKJIYHAPOJHOTO  COTPYAHHYECTBA B
o0jacTd  OXpaHbl OKpYKarolleil cpelbl OT  XHUMHUYECKOTO
3arpsi3HEHUsI.
O06006111EHIE 7 gac IIpencraBasath uHbOpPMALMIO TIO TeMe B BUAE TaOIUI, CXEM,
3HAHUU o OTNIOPHOT'0 KOHCIIEKTa, B TOM 4Huciie ¢ npuMeHeHnem cpeacts UKT.
XUMUHU 32 KypcC BbInoHATH TECTOBBIE 33JaHUS IO TEME.
OCHOBHOM XapakTepu3oBaTh O00IIHe, OCOOCHHBIE W WHIWBUIYaJTbHBIC
IIKOJIBI. CBOMCTBa  KHCIIOT, OCHOBaHUH, COJEHd B CBETE TEOPUHU
[TogroroBka AIEKTPOJIUTUYECKON JIACCOLUALINN. ApryMeHTHpOBaTh
OcHOBHOMY BO3MOKHOCTh TMPOTEKAaHUs] XUMHUYECKHUX pEaKIMil B pacTBOpax
roCy/1apCTBEHH ANIEKTPOJIUTAX UCXOJS U3 YCIOBHM.
OMY 3K3aMEHYy KuaccnpuuupoBars HeopraHM4ecKue BEIIECTBA IO COCTaBy U
cBoctBaM. lIpuBoaWMTE TpHMeEpHI INpEACTaBUTENEH KOHKPETHBIX
KJIaCCOB U IPYIII HEOPTaHUYECKUX BELIECTB.
IIpoBoanTH OLIEHKY COOCTBEHHBIX TOCTHKEHUN B YCBOCHHM TEMBI.
KoppekTnpoBaTh cBOM 3HaHHUS B COOTBETCTBUHU C IUIAHHUPYEMBIM
pe3yJIbTaTOM
PesepBHoE 4 yac
BpeMs
Hroro 70 4ac.
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