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IlosicHuTebLHAS 3aNIUCKA.

PaGouass mporpamma cocrtaBieHa Ha ocHOBe DenepanbHOTO KOMIIOHEHTA TOCYIApPCTBEHHOTO CTaHAapTa OCHOBHOTO 0OIIero oOpa3oBaHUS |,
[TpumepHO# mporpaMMbl OCHOBHOTO OOIIEro 00pa30BaHus 1O XUMHH U MPOTPAMMBI K yaeOHUKaM 1o XuMuH 17151 8-11 kmaccoB o0mieo0pa3oBaTeIbHbBIX
yupexnenuit aBropoB H.E.Ky3uerosoii, U.M.Turtooii, H.H.I'apa( M.; Benra-I'pad)

CornacHo aeiicTBytonieMy basucHoMmy yaeOHOMY IaHy pabodas mporpaMma s 9 kiacca npeaycMaTpuBaeT 00ydeHHe XUMUM B 00beMe 2 4acoB
B Hezlelnto (0a30BBIN YPOBEHB).

Copep:xaHue JaHHOW MPOrpaMMbl MMEET F'YMaHHCTUYECKYI0 M XMMHKO — JKOJIOTMYECKYI0 HAIpaBJIEHHOCTb U OPHUEHTAIMI0 HA Pa3BUBAIOLIUE
oOyueHue. B HeM oTpakeHa crucTeMa BaXHEUIINX XUMUYECKUX 3HAHHM, PACKPHITA POJIb XUMUHU B MO3HABAHUU OKPYKAIOIIETO MHUPA, B TOBBIIICHUH
YpOBHSI MaTepUaIbHOM KU3HU OOIIECTBA, B PA3BUTUU €0 KYJIbTYPhl, B PEIICHUU BAKHEUIIINX MTPOOIEM COBPEMEHHOCTH.

B conepkanum kypca xumun 9 kiacca BHadasie 0OOOIIEHHO PAacKpPBITHI CBEJICHUS O CBOMCTBAX KIIACCOB BEIIECTB- METAJJIOB U HEMETAJUIOB, a
3aTeM TMOJIPOOHO OCBEIICHBI CBOMCTBA : a) MeTayIoB TiaBHBIX moarpymm I, |1, I 11 rpynm, skene3a u ux coemunenuid. [IpegycMoTpeHo u3ydeHue
OKHUCJINTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEAKIMM , MEepuoandYecKkoro 3akoHa, llepmonnueckoil cuctemsl xumuueckux aneMeHToB (IICXD)
J.N.MenneneeBa , 4TO SIBISETCS OCHOBOM Ui JAJIbHEHIIETO M3YyYEHHS MPEJICKa3aHWs CBOMCTB METAJJIOB M HEMETAJUIOB-TIPOCTHIX BEIIECTB U
CIIOKHBIX, UM 00pa3yeMbIX BeliecTB. Hapsiny ¢ 3TUM pacKpbIBaeTCs UX 3HAUYCHUE B IPUPOJIC M HAPOTHOM XO3SHCTBE.

Kypc okanHumBaeTcsi KpaTKMM 3HAaKOMCTBOM C OPraHMYECKUMH COEAMHEHUSMU , B OCHOBE KOTOPOTO JIEKHUT HJes T€HETUYECKOro pa3BUTHUS
OpraHUYEeCKUX BELIECTB OT YIJIEPOIOB JI0 MOIUMEPOB.

3HAUUTENbHOE MECTO B COJEP)KAHUU JAHHOTO Kypca OTBOAUTCS XMMHYECKOMY 3KCIEPUMEHTY, KOTOPBIM (QOpMHUpPYET Yy ydammxcs HE TOJBKO
HAaBBIKM MPABWJIBHOTO OOpAIIeHUs C BEIIECTBAMHU , HO U HCCIIENOBATENhCKHE YMEHUs.M3ydeHrne TeM COMpOBOXKIAETCS MPOBEICHUEM MPAKTHUECKUX
paboT, Tak Kak TEOpPHUIO HEOOXOAMMO MOATBEPAUTH MpakTUKOH. Takke MpeaycMOTPeHO M3ydeHHE MpaBUil TEXHUKU O€30MacHOCTH M OXpPaHbI TpyIa,
BOIIPOCOB OXPaHbl OKPYKAIOIIEH cpebl, 0ePeKHOTO OTHOIICHUS K MIPUPOJIC U 3JOPOBBIO YETOBEKA.

Kypc xumuu 9 xnacca npemnosnaraer:

- aKTyaJIM3aIvio 3HaHWH, YMEHUHN 1 HABBIKOB IPUOOPETEHHBIX MPU U3YUYEHUU XUMUU B 8 KIIacCe;

- U3y4yeHue (PU3NYECKNX U XUMUYECKUX CBOMCTB MPOCTHIX U CIOHBIX BEIIECTB C OMOPOI Ha 3HaHMS Kypca 8 Kjacca U uX yriyOJIeHHeM;

- O3HAKOMJICHHUE C Y3JIOBBIMU BOIIPOCAMHU KypCa OpraHUYECKON XUMUU;

- IpuoOpeTEeHNEe HAaBBIKOB PEIICHUS PacueTHBIX 3aja4 o (popMynaM U ypaBHEHUSM C TIOHITUIMHU

U30bLIMOK U HeOOCMAMOK, NPUMeECU, MACCo8as (00beMHAs) D0 8bIX00Ad, YCIOKHEHHBIX 3a/1a4.

Benymue yenu ooyuenusn:

BoopyxeHune yyammxcsi 3HaHUSIMUA OCHOB HAYKH M XUMHUYECKON TEXHOJIOTUH, CIIOCO0aMU WX TOOBIBaHUS, IEPEPaOOTKH 1 MPUMECHECHHUS.

PackpeiTust pond XUMHUHM B MO3HAHUHU HPUPOJBI U OOECIEUEeHUU KHU3HU OOIIECTBA; MOKa3 3HAYEHHUs OOLIEro XMMHUYECKOTro OOpa3oBaHHs AJs
MPABWJIBHON OPUEHTAIIUY B KU3HU B YCIOBHSIX YXYIIICHHS KOJOTUIECKOW 00CTaHOBKHU.

BHecenue Bkiaza B pa3BUTHE HAyYHOTO MUPONOHMMAHHUS YY€HUKA, (GOPMHpPOBaAHHE XUMUYECKOW KapTUHBI MPUPOABI KaK Ba)KHOTO KOMIIOHEHTA
Hay4HOT'0 MUPOBO33PEHHUSI.

Pa3BuTHs BHYyTpeHHENH MOTHBAIIMK YUE€HHUS, TOBBILIICHHE HHTEPECA K MO3HAHUIO XUMHUH.



Pa3BuTne IMYHOCTM ydallerocs CpeAcTBaMH JaHHOTO Y4eOHOIo INpeaMeTa, COACHCTBUE aJaNnTallM yYEHMKa K MOCTOSHHO H3MEHSIOIIMMCS
YCIIOBUSIM KHU3HHU.

ObecnieueHre XMMHUKO — HKOJIOTHYECKOr0 00pa30BaHusl, pa3BUTHE IKOJIOTHYECKOM KYIbTYpPhl yUaIIUXCSL.

JlaHHast mporpaMMa peannsyeTcsl B TeueHuu | roga.

[TpuHIMIBI 0TOOpPA OCHOBHOTO U JAONOJHUTENBHOTO MaTepHasa CBsI3aHbl C IPEEMCTBEHHOCTBIO 1ie/ieil 00pa30BaHMs Ha pa3HbIX dTanax o0ydeHus,
JIOTUKOW BHYTPUIIPEIMETHBIX CBS3EH, a TAKXKE C BO3PACTHBIMU OCOOEHHOCTSIMH Pa3BUTHS 00YJaIOIIHXCS.

3agaum Kypca

Oo0pa3zoBare/bHbIE:

- BOOPYXHTb y4yallluXcs 3HAHUSIMU OCHOB HAYKH M XUMHUYECKON TEXHOJIOIMH, CIIOCO0aMHU X J0OBIBaHUS, IEPEpaOOTKU U IPUMEHEHUS;

- PaCKpBITH POJIb XMMHUU B MIO3HAHUH IPUPOJIBI M 00ECTICUeHUH KU3HHU 00IIecTBa, MOKa3aTh 3HAaYEHUE 0OILIEr0 XMMUYECKOT0 00pa3oBaHUs IS

IIPAaBUIILHON OPUEHTALMU B )KU3HU B YCJIOBUAX YXY/IIEHUH SKOJIOTNYECKON 0OCTaHOBKH;

- BHECTHU BKJIaJ] B pa3BUTHE HAYyYHOTO MUPOIIOHUMAHUs yUEHUKA;

- Pa3BUTh BHYTPEHHIOI MOTUBALUIO YUYEHUS, IIOBBICUTh MHTEPEC K MO3HAHNUIO XUMUH;

BocnurarejabHbie:

- BOCIIUTaHUE yOeXKIEHHOCTH B MO3UTUBHOM POJIM XMMHUU B )KU3HU COBPEMEHHOI0 O0IIECTBa,

HEO0X0AMMOCTH XUMHUECKU TPAMOTHOTO OTHOIICHHUS K CBOEMY 3JI0POBBIO U OKpYKalOIIel cpeae;

- Pa3BUThH DKOJIOTMYECKYIO KYJIBTYPY yYaIlUXCS.

JlaHHas mporpaMma OpUEeHTHPOBaHa Ha 00111e00pa30BaTEIbHBIE KIIACCHI.

IToMrMMO OCHOB HayKH, B COAEPKAHHUE ITPEIMETa XUMHs BKIIFOUYEH PsIJi CBEJCHUHM 3aHMMATEIbHOI0, NCTOPUYECKOT0, IPUKIIAHOTO XapaKTepa,

COJICHCTBYIOIIMX MOTUBALUN yYEHUS, PA3BUTHIO I03HABATEIbHBIX MHTEPECOB U PELIEHUIO APYTUX 3a/1a4 BOCIIUTAHUS JTUUYHOCTH.

B nmporpaMMe peann3oBaHbI CIEAYIOIUE HANIPABJICHHA

1. ryMaHu3anuy coep>kaHus U IpoLecca ero yCBOCHHUS,

2. DKOJIOTU3alUK Kypca XHUMUU;

3. MHTEerpanuy 3HaHU U yMEHHUI;

4. mocien0BaTeNbHOTO Pa3BUTHS U YCIO0KHEHUS y4eOHOro MaTepraia U CiocoO0B €ro U3ydeHHs..

ILnanupyemMble pe3yJibTaThl

@OT'OC HOBOro MOKOJICHUS YCTaHABIUBAECT TPEOOBAHUS K JINYHOCTHBIM, METAIIPEIMETHBIM U IPEAMETHBIM pe3yJibTaTaM 00y4aroIIuXCsl.

JleaTenbHOCTh  00Pa30BaTENBHOIO YUPEKICHUS OO0IIero obpa3oBaHus B OOyYyeHHMM XHMHUHU JOJDKHA OBITh HamnpaBieHa Ha JIOCTHKEHHE
00y4aroIUMUCs CIEIYIOIUX JUYHOCTHBIX PE3Y/IbTaTOB:

- B YEeHHOCMHO-OPUEHMAYUOHHOU Cghepe : UyBCTBO TOPAOCTH 3@ POCCUHMCKYI0O XHMUYECKYI0 HayKy, IyMaHHU3M, OTHOIIEHHE K TpYAIY,
1L[eJICyCTPEMIIEHHOCTh; BOCIMTAHUE OTBETCTBEHHOI'O OTHOILEHMS K IPUPOAE; CTPEMIIEHHE K 3/I0pOBOMY 00pa3y *HU3HHU; (HOPMHPOBAHHUE XMMHUKO-
HKOJITMYECKOU KYIBTYPBI, ABISIOUICHCS COCTABHON YaCThIO SKOJIOTHYECKON 1 001Iel KyIbTyphl, U HAYYHOI'O MUPOBO3PEHHUS;

- B mpyooeoli cghepe : TOTOBHOCTb K OCO3HAHHOMY BbIOOpPY JanbHENIIel o00pa3oBaTeIbHON TPAEKTOPUM, YMEHHE OLIEHUBATh CUTYALUIO U
OINEPAaTUBHO MPUHUMATh PELICHMs, HAXOAUTh aJIeKBATHBIC CIIOCOOBI MOBEACHUS M B3aUMOCHCTBUS C MapTHEPaMU BO BpeMsl y4eOHOW M UIpOBOU
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NEeSATEeTLHOCTH; Pa3BUTHE TOTOBHOCTH K PEIICHUIO TBOPYECKUX 3aj7a4, CIIOCOOHOCTH OIICHMBATh MPOOJIEMHBIC CUTYaIlMHd W ONEPATHBHO MPUHUMATH
OTBETCTBEHHBIC PEIICHHUS B PA3IMYHBIX TPOAYKTUBHBIX BHIAX IEATEIHHOCTH ( yueOHasI,TOMCKOBO-UCCIIEI0BATEILCKAS, IPOCKTOPHAS, KPYKKOBAs U JIp);

- B nosHasamenvHol (KOTHUTUBHOMN, HHTEIJIEKTYAIbHOW) cepe — yMEHHE YIPaBJIsATh CBOEH MO3HABATEIBLHOMN JIESITEIbHOCTHIO,)OPMUPOBAHTE
MO3HABATEIPHOY W WH()OPMAIIMOHHOW KYJIBTYpbl, B TOM UYHCJIE€ pPAa3BUTHE HABBIKOB CAMOCTOSTEIBHOW pPAabOThl € Y4EOHBIMH MOCOOUSIMH,
KHUTaMH,IOCTYITHBIMA COBPEMEHHBIMU WH()OPMAITMOHHBIMHU TEXHOJIOTHSMHU.

MeTanpeaMeTHBIMHU PE3yJbTaTaAMU OCBOCHUS BBIITYCKHUKAMHA OCHOBHOM IIKOJIBI IIPOrPAMMBI 110 XUMUH SIBJISFOTCS:

- HCTIOJIb30BaHUE YMEHHUI M HABBIKOB PA3JIMYHBIX BUJIOB MTO3HABATEIHHOM JIEATEILHOCTH, TPUMEHEHHUE OCHOBHBIX METO/IOB IMO3HAHUS (CUCTEMHO-
nH(OPMAIIMOHHBIN aHAIIN3, MOICTUPOBaHNE, HAOTIOICHHE, ) AT U3YUCHUS PA3IMYHBIX CTOPOH OKPYXKAIOMICH NeHCTBUTEILHOCTH;

- HCTOJB30BaHUE OCHOBHBIX HMHTEIUIEKTYaJIbHBIX oOmeparuii: (opMyJupoBaHUE THIIOTE3, aHAIW3 M CHHTE3, CpaBHEHHE, O000O0IICHHE,
CUCTEeMaTU3alusl, BbISIBICHUE IPUYUHHO-CIIEICTBEHHBIX CBA3€M, MOUCK AHAJIOTOB;

- YMEHHUE T€HEPUPOBATh UJICH U OTMPENIETIATh CPEACTBA, HEOOXOIUMBIE IS UX PealU3alliu;

- YMEHHE ONPELNSTh eI U 3a/1a4H JIeATEIHbHOCTH, BRIOMPATh CPECTBA pEeATH3AIUH [IETTU ¥ MPUMEHSTH X Ha MPAKTUKE;

- CTIOJIb30BAHME PA3JIMYHBIX HCTOYHUKOB ISl TIOJYYCHUSI XUMUUECKOU nH(popMaIuu;

-OBJIQJICHUE HAaBBIKAMU CAMOCTOSITEIPHOTO TMPUOOPETEHHUS HOBBIX 3HAHHWM, OpraHM3alud Y4eOHOH MJEsSTeNbHOCTH, MOHWCKAa CPEICTB €e
OCYIIIECTBJICHUS;

-yMEHHUE IUIAaHUPOBATh, KOHTPOJIMPOBATh W OILICHWBATh Yy4eOHBIE JCWCTBHS B COOTBETCTBUU C TIOCTaBICHHOW 3amadyeld W YCIOBHUSIMH €€
peanu3anuu;

-IIOHUMAaHUE TPOOIEMBI, yMEHHE CTaBUTh BOIMIPOCHI, BEIABUTATH TUIIOTE3Y, 1aBaTh OMPEICICHUS MMOHATUSIM, KIacCU(PUIIMPOBATH, CTYKTYpHUPOBAThH
Marepua, MPOBOJAUTH IKCIIEPUMEHTHI, apTYMEHTUPOBATH COOCTBEHHYIO TTO3UIINIO, (OPMYIIMPOBATH BHIBOJIBI U 3aKITIOUCHNS,

- yYMEHHE BOCIPUHUMATh, CHCTEMAaTHU3UPOBATh U TMPEABSABIATH WHPOPMAIUIO B CIOBECHOH, OOpa3HOW, CHUMBOJMYECKOW Qopmax u
nepepabdaThIBaTh MOTYYEHHYIO HH(POPMAIIHIO B COOTBETCTBHH C IMIOCTABJICHHBIMU 3a/1adyaMu;

- YMEHHE MePEBOIUTH NHPOPMAITUIO U3 OJHON 3HAKOBOU CHCTEMBI B IPYTYIO;

-yMEHHE CBOOOIHO, TTPABUIILHO M3J1araTh CBOM MBICIIM B YCTHON M TUCBMEHHOH (hopme;

- CITIOCOOHOCTH OPTAHU30BBIBATH CBOIO )KM3HB B COOTBETCTBHUH C OOIIECTBEHHO 3HAYUMBIMHU MIPEJICTABICHUSIME O 3JOPOBOM 00pa3e KU3HHU;

-BBINIOJIHEHUE MO3HABATEIBHBIX U MPAKTUYECKUX 3aIaHUM, B TOM YUCJIE C UCIOJIH30BAHUEM MPOCKTHOM JIEATEIHLHOCTH, HA YPOKAX U B IOCTYITHOM
COLMAJIbHOW MPAKTHUKE;

- YMEHHUE B3aUMOJICHCTBOBATH C JIFOJbMHU, PAOOTATh B KOJIJICKTHBE,

- OBJIaJICHUE CBEJICHUSMH O CYIIIHOCTH H OCOOEHHOCTAX OOBEKTOB, MMPOILIECCOB U SIBICHUN ACHCTBUTEILHOCTH

IIpenMeTHBIMM pe3yIbTaTaMU OCBOCHHS BBIITYCKHUKAMU OCHOBHOM IIKOJIBI TPOTPAMMBI IO XUMUU SIBJISIIOTCS:

B nosnasamenvroii cgpepe:

- JlaBaTh OMNpPEACIICHUS] U3YYCHHBIX MOHATHM: BEHIECTBO (XMMUYECKUN DJIEMEHT, aTOM, MOH, MOJICKYJIa, KPUCTATMYECKAsT PEIIeTKa, BEIIECTRO,
MIPOCTHIC U CIIOKHBIE BEIIECTBA, XUMUYecKas (hOpMyJia, OTHOCUTENIbHAS aTOMHAsI Macca, OTHOCUTENbHASI MOJICKYJISIpHAsE Macca, BaICHTHOCTh, OKCHUJIBI,
KHCJIOTbI, OCHOBaHHS, COJIM, aM(pOTEPHOCTh, WHJIUKATOP, MEPUOJAMYCCKUN 3aKOH, MEPUOJMYECKas CHUCTEeMa, MepuojudecKkas TabiuIia, HW30TOIIbI,
XUMHYECKAsl CBSI3b, dJIEKTPOOTPHUIIATEIIBHOCTh, CTETICHh OKHCIICHUS); XMMHUYECKas peakius (XMMUYECKOe YpaBHEHHE, OKHCICHUE, BOCCTAHOBIICHHUE),
TEHETUYECKas CBS3b, MIEKTPOIUTHYECKAS TUCCOUHAIUS, CKOPOCTh XUMUYECKOU pPEeaKIIUU, TUIPOJIN3, aJUIOTPOIIHS,



- OIIUCBIBATh JIEMOHCTPAIIMOHHBIE U CAMOCTOSITEIbHO IPOBEJCHHBIE IKCIIEPUMEHTHI, HCIIOJIb3YS JJIS 3TOTO €CTECTBEHHBIN (PYCCKUI) SI3bIK U S3BIK
XUMUU;

- OIIMCHIBATh U pa3andaTh U3yUYECHHbIE KJIACChl HEOPraHUYECKUX COEIMHEHNUM, TPOCTBIE U CIIOXKHBIE BEIIECTBA, XUMUUECKUE PEAKIUU;

- KITaccu()UIUPOBATh U3YYEHHBIE OOBEKTHI U SBJICHUS;

- Ha0/II01aTh JEMOHCTPUPYEMBIE U CAMOCTOSTEIHHO MTPOBOAUMBIE OIIBITHI, XUMUYECKUE pEeaKLIUU, IPOTEKAIOUIIe B IPUPOIE U B OBITY;

- ZIeNaTh BBIBOJBI M YMO3AKIIOUCHUS U3 HAONIONECHUH, M3YYCHHBIX XUMHYECKHX 3aKOHOMEPHOCTEH, MPOTHO3UPOBATH CBOWMCTBA HEM3YyUEHHBIX
BEILIECTB 10 aHAJIOTUU CO CBOMCTBAMU U3YUYEHHBIX;

- CTPYKTYPHUPOBATh H3yYEHHBIA MaTepral U XUMUUECKYIO HH(OPMAIIHIO, TTOTYYCHHYIO U3 APYTUX HCTOUHUKOB;

- MOJEJIMPOBAaTh CTPOCHHE aTOMOB 3JIEMEHTOB MEPBOTO — TPETHEro MEPHOJOB (B paMKaxX H3y4YeHHBIX MojoxkeHuil teopuun . Pezepdopna),
CTPOECHUE MPOCTEUILINX MOJIEKYI.

B yennocmno-opuenmayuonnoii cgepe:

- QHAJIM3WPOBATh U OLIEHUBATH MOCIEICTBUS U1 OKPYXKAIOMIEH Cpelbl OBITOBOWM M MPOU3BOJCTBEHHOW ACSITEILHOCTH YEIOBEKa, CBS3aHHOU C
nepepaboTKON BEIIECTB;

-IIOHUMAaTh 3HAYEHUE HAYYHBIX 3HAHWM IJI aJanTaldyd YeJIOBeKa B COBPEMEHHOM JIUHAMUYHO HM3MEHSIIOUIEMCS U Pa3BUBAIOIIEMCS MUDE,
BO3MO>XHOCTb Pa3yMHOT'0 MCIIOJIb30BaHUS TOCTHKEHUN HAYKU U COBPEMEHHBIX TEXHOJIOTUN I JaIbHEHIIIEr0 pa3BUTHSI YEIIOBEYECKOTO 0OIECTRa.

B mpyoosoii cgepe:

- TPOBOJUTH XHWMHUYECKUH SKCIEPUMEHT, O0palarbCcsi C BEIIECTBAMH, HCIHOJIB3YEMBbIMH B HKCIEPUMEHTAILHOM IO3HAHMM XHMHUU H B
MTOBCETHEBHOM JKM3HU, B COOTBETCTBUU C MPABUIIAMH TEXHUKH OE€30MaCTHOCTH.

B cgepe bezonacnocmu scuznedesmenvrHocmu:

- OKa3bIBaTh MEPBYIO MTOMOIIH MPU OTPABJICHHSIX, 0KOTaX U APYTUX TPAaBMax, CBSI3aHHBIX C BEIIECTBAMH M TaOOPATOPHBIM 000PYyIOBAaHUEM.
B pezynomame usyuenus xumuu ¢ Kypce 9 Knacca yueHuK 001icen
3HATH/IOHUMATH!
- XUMUYECKYI0 CUMBOIUKY: 3HAKA XUMUUECKHUX 3JIEMEHTOB, (DOPMYIIbI XUMUYECKUX BEILIECTB M YPaBHEHHS] XUMUYECKUX PEaKIUii;
- gavicHellwue XumuiuecKkue NOHAMUA: XUMUIECKUN 3JIEMEHT, aTOM, MOJIEKYJIa, OTHOCUTEJIbHbIE aTOMHAsI U MOJIEKYJISIpHAasi MacChl, HOH, XMMUYECKas
CBSI3b, BEILIECTBO, KJIaCCHU(UKALMs BEUIECTB, MOJIb, MOJIIpHAsl Macca, MOJISIPHBINA 00BbEM, XUMUUECKasi peaklus, KJIacCU(PUKAIUS PeaKIHi, SIEKTPOJIUT
Y HEIJEKTPOJIUT, JIEKTPOIUTHYECKAS JUCCOLIMAIUS, OKUCIUTENb U BOCCTAHOBUTEIb, OKUCICHUE U BOCCTAHOBJICHUE;
- OCHOGHbIE 3AKOHbL XUMUW: COXPAHEHUS MACCHI BEILIECTB, TOCTOSIHCTBA COCTABA BEUIECTBA, 3aKOH ABOraJpo , IEPUOJINYECKHIN 3aKOH;
- TMEepPBOHAYAIBHBIC TPEACTABICHUS OO0 OPTraHWYECKUX BEIIECTBAX : CTPOCHHE OPTaHMYECKHUX BEIIECTB ; YIJIEBOAOPOJbI- METAaH,OTaH, JTHUJICH;
KHCIIOPOIOCOIEP>KAIINe OPraHUYECKHE COSAMHEHUS: CIIUPTHI-METAHOI, 3TAHOJI, TIUIEPUH; KapOOHOBBIE KUCIIOTHI ; OMOJIOTMYECKH Ba)KHbIE BELIECTBA :
KHUPBI, YTIIEBOIBI, )KUPBI, OCIIKU.
YMeETh:
- HA3bl8AMb XUMUYECKUE JIEMEHTHI, COeAMHEHUSI U3YUEHHBIX KJIACCOB;
- 00vACHAMb PU3NYECKUI CMBICT aTOMHOTO (TIOPSAKOBOI0) HOMEpPAa XMMHYECKOIO 3JIEMEHTa, HOMEPOB IPYIIBl M MEpUo/a, K KOTOPHIM 3JEMEHT
MPUHAICKUT B rniepuomamyeckon cucreme J[. M. MenneneeBa; 3aKOHOMEPHOCTH M3MEHEHUs CBOWCTB 3JIEMEHTOB B NPEACIIAX MAajbIX U TJIABHBIX
MOATPYII; CYITHOCTh PEaKIMii HOHHOTO 0OMEHa;
- Xapakxmepu306amp XUMUYECKHE 3JIEMEHTHI (OT BOJAOPO/Ia IO KaJbIMsl) HA OCHOBE UX MOJIOKEHUS B ieproanueckon cucreme . 1.




MenpeneeBa 1 0COOEHHOCTEN CTPOEHUS X aTOMOB; CBSI3b MEXKIY COCTaBOM, CTPOCHHEM U CBOMCTBAMHU BEUIECTB; XUMUYECKUE CBOWCTBA OCHOBHBIX
KJIaCCOB HEOPTaHUYECKHX BEIECTB;

- onpedenamp COCTaB BEIIECTB MO UX (QopMysaM, IPUHAUIEKHOCTh BEIIECTB K OMPEIEICHHOMY KJacCy COCIMHEHUN, TUIbl XUMUYECKUX DPEaKIIHiA,
BaJICHTHOCTDb U CTCIICHB OKHUCJIICHHUA 2JICMCHTA B COCAMHCHUAX, TUII XUMHYECKOU CBS3U B COCAUHCHUAX, BOBMOKHOCTD ITPOTCKAHUA peaKqu/’I

HOHHOI'0 OOMEHa;

- cocmagname GOPMYIIbl HEOPraHUYECKHX COCAMHEHUH H3YyYEHHBIX KIIACCOB; CXEMBl CTPOCHHS aTOMOB MEpBBIX 20 3JIEMEHTOB MEPHOAMYECKON
cuctemsl [. . MenneneeBa; ypaBHEHUS XUMHUYECKUX PEAKIUN;

- 0Opawampca ¢ XUMUYECKOH 1MOCy10i U 1a00opaTOpHBIM 000PYI0OBAHUEM;

- pacno3Haeams ONGIMHBIM HYymMeM KUCIOPOJ, BOJIOPOJ, YITIEKHCIBIM ra3, aMMHUaK; pacTBOPbI KUCIIOT M IIeNouel, XJIOpuI-, cyiabdar-, kapOoHaT-
HUOHBI;

- 6bIUUCAAMB MACCOBYIO OO0 XMMHUYECKOTO 3JIEMEHTa 1Mo (GopMyJie COSAUHEHHsI; MacCOBYIO JIOJIIO0 BEIIECTBA B PAacTBOpPE; KOJIMUYECTBO BELIECTBA,
00bEM WJIM Maccy M0 KOJMUYECTBY BEILIECTBA, 00BEMY MIIM MAaCcCe peareHTOB WK MPOIYKTOB PEAKIINH;

-IIPOBOJIUTH CAMOCTOSATEIbHBIA MOUCK XUMHYECKOW HH(POpPMAIMU C HCIOJIb30BAaHHUEM PAa3IMYHBIX HUCTOYHUKOB ( HAYYHO- MOMYJSpHBIC H3JaHMUS,
KOMIIBIOTEPHBIE UICTOYHUKH JAHHBIX , pecypchl HTepHeTa)

HCII0JIb30BATH IPHOOpPETEeHHbIE 3HAHNS U YMEHHs B NPAKTHYECKO¥ /IesiTeJIbHOCTH U NIOBCeIHEBHOM KU3HU

- U1 6€301IaCHOTO OOpAaIleHus C BEIIECTBAMH U MaTepHallaMH;

- OKOJIOTHYECKH IPaMOTHOIO MTOBEICHUS B OKpYXKalollel cpene;

- OLIEHKH BJIMSHUSA XUMUYECKOTO 3arpsi3HEHUS OKPYXKAIOLIEH Cpebl HA OPraHU3M 4eIOBEKaA,

- KPUTUYECKOM OIIeHKH MH(POPMAIUHU O BEUIECTBAX, UCIOIb3YEMbIX B OBITY;

- IPAUTOTOBJICHUS] PACTBOPOB 3aJaHHOW KOHIICHTPALIUH.

3.CucreMa OLeHKH J0CTUKEHHS MJIAHMPYEMbIX Pe3yJbTaToB

[Ipu o1leHKE YYUTHIBAIOTCS YMCIIO U XapaKTep OMHUOOK (CYIIeCTBEHHBIE UM HECYIIIECTBEHHBIE).

Cy1iecTBeHHbIE OIIMOKHU CBSA3aHBI C HEAOCTATOYHOW IITyOMHOW M OCO3HAHHOCTBHIO OTBETa (HANpUMeEp, YUEHUK HENpPaBUIILHO YKazajl OCHOBHBIE
NPU3HAKH TIOHATUMN, SBICHUH, XapaKTEepHbIE CBOMCTBA BEILIECTB, HENPABUIBHO CHOPMYIMPOBAT 3aKOH, MPAaBUIO W T.A. WIM YYEHHUK HE CMOT
MPUMEHHUTh TEOPETHUYECKHUE 3HaHUs Ui OOBSCHEHHUS U MPEACKa3aHUs SIBICHUN, YCTAaHOBJIECHUHM MPUYUHHO-CIEACTBEHHBIX CBSI3€H, CpaBHEHUS U
KJaccu()UKaLUK SIBICHUH U T. I1.).

HecymecTBeHHbIe OMIMOKK ONMpEAENsiOTCS HEMOJHOTOW OTBeTa (HampuMep, YOylleHHEe U3 BUIa Kakoro-nbo HexapakTepHoro (akra mpu
OIIMCaHUHM BCIICCTBA, npouecca). K HUM MOXHO OTHECTH OrOBOPKH, OIMKMCKH, AOMYIICHHBIC MO HCBHHUMATCILHOCTU (HaHpI/IMep, Ha Ba " 60)166
ypaBHEHUI peakiii B MOJHOM HOHHOM BUJE JOIYILEHA O/IHA OLIMOKA B 0003HAUCHUH 3apsia HOHA).

PGSyJ'IBTaTBI OGY‘-IGHI/I}I IMMPOBCPAIOTCA B MPOUECCC YCTHBIX U MUCBMCHHLBIX OTBCTOB YUAIIUXCHA, a TAKKC IMPU BBIIMIOJIHCHUHN UMHU XUMUYCCKOTO
9KCIIEPUMEHTA.

Conep:xanue Kypca



Paznen 1. TeopeTruueckue 0CHOBbI XUMMH

Tema 1. Xumuuyeckue peakumu ¥ 3aKOHOMEPHOCTH UX MPOTEKAHUSA

CKopoCTh XMMUYECKOW PEAKIUU. JHEPreTUKa XUMUYECKUX peakiuil. DakTopsl, BIAUSIOMIME HA CKOPOCTh XUMHYECKUX
peakiuu

Tema 2.PacTtBopbl. Teopust 3JIeKTPOIUTHIECKONA TUCCOIHALIM A

[TonsTue o pactBopax. BeliecTBa 3JIEKTPOIUTHI U HEIJIEKTPOJUTHI. MEXaHM3M 3JIEKTPOJUTHUYECKOW AUCCOUMAIUN
BEILIECTB C MIOHHOW CBA3BI0. MexaHW3M JIMCCOLMAIIMU BEIIECTB C MOJIIPHOW KOBaJIEHTHOM CBs3bI0.CUIIbHBIC U Ci1aOble
ANEKTpoNuThl. Peakiuu moHHOTO oOMeHa. CBOMCTBA MOHOB. XHMMHYECKHE CBOMCTBA KHCIOT KakK JJICKTPOJIMTOB.
XUMHUYECKHE CBOMCTBA OCHOBAHMM KakK DJICKTPOJMTOB. XHMHUUYECKHME CBOMCTBA COJIEM Kak BJIEKTPOJUTOB.I Maposm3
COJICH.

Pa3pea I1. DiaemMeHTHI-HEMeTAJIBI H UX Ba:KHeHIIINE COeTHHEeHUS

Tema 3. O0miasi XapakTepUCTHKA HEMETAJIIOB
DJIeMEHThI-HEMETAIUTBI B Tipupoje U B Ilepronnueckoit cucreme xumudeckux sneMeHToB .M. Menneneesa.llpocTsie
BELIECTBA-HEMETAJUIbI, UX COCTaB, CTPOEHUE U CHOCOOBI TOJydeHHs. BoAOpOIHbIE U KHCIOPOJIHBIE COEIUHEHUS
HEMETAILIIO
Tema 4. Ilogrpynna kucaopoaa v eé THNUYHbIC IPEACTABUTEIH.
OO6miast xapakTepUCTHMKa HEMETa/NIOB MOArPYIIbl Kucjaopoaa. Kucinopony u  030H. Kpyeosopom «kucnopooa 6
npupooe.Cepa — mnpencrasutensb VIA-rpynnbel. Amnotponusi cepel. CBolictBa W mnpumeHeHue. CepoBOAOPOI.
Cymsdunsr. Kucnopoaconepxkarmue coequnenus cepsl (IV).Kucnoponconepkamnue coenqunenus cepsi (VI).
Tema S. Iloarpynmna azora u eé THNUYHbIC NIPEICTABUTEIIH.
OO6mrast xapaKTepUCTUKA SJIEMEHTOB TIOJITPYIIIIHI a30Ta.

A30T — npeacTaBuTenb VA-Tpynibl.
Ammuak. CoJin aMMOHUSL.

Oxcunpl  a3ota. A3otHas kuciora u e€ conu. Dochop u ero coenunenus. Kpyzosopom gocgopa e npupode



Tema 6.Iloarpynmna yriepoaa

OO11as XxapakTepuCTHKa 3JIEMEHTOB NOATPYIIIbI yriaepoaa. Y riaepoa — npeacraBuTens [V A-rpymnmnsl. Amtotponus
yraepoaa. AncopOuusi. Okcunpl yrieponaa. YronpHas kuciota u e€ conu. Kpemuuit u ero coenunenusi. Cunukamuas
NPOMBIULTIEHHOCNb

Paszngea 111. Metasisl

Tema 7. O01ue cBOMCTBA METALIOB

DJIeMEHTBI-METAJIIB B IPUPOJIE U B IEPUOIUUECKON CUCTEME.
Oco0OeHHOCTH CTPOEHUS UX aTOMOB.
Kpucrannumueckoe ctpoeHue U PU3NKO-XMMUUECKHE CBONCTBA METAJLJIOB.
DIEKTPOXUMHUYECKUE IIPOLIECCHI.
DNEeKTpOXUMHUYECKHUH psal HanpsbkeHuil  MetayuioB. Crutabl. [loHsTHE KOppO3UK METAILIOB.
Kopposus memannos u Mmepbl 6opbObI C Hell.
Tema 8. Merasibl rJIaBHbIX M TOOOYHBIX MOATPYIIIT

Mertanmnst [A-rpynisl nepruoguueckoi CUCTEMBI M 00pa3yeMble UMU IPOCThIE BELIECTBA.
Mertannel [IA-rpynnel nepuoanyecKor CUCTEMBI M MX BaXKHEUILNE COCIUHEHMS.
Kéctkoctb Bonbl. Ponb memannos I1A-epynnet 6 npupode. AJNIOMUHUHI U €r0 COSUHEHHUS.
XKene3zo — mpencraBuTeIh METAJUIOB NOOOUHBIX MOATpYNI. BaxkHeiiue coequHeHns xKene3a

Pazpen IV. Xumud u ;Ku3Hb
Tema 9. IIpou3BoACTBO HEOPraHMYECKUX BElIECTB M UX MPUMEHEHUeE.
ITonsTEe 0 XMMUYECKOM TEXHOJIOTHUH.
[Ipon3BOACTBO HEOPraHUUECKUX BEUIECTB U OKPYIKAIOIIAS CPEAA.
[Tonstue o metamtypruu. [Ipon3BoaCTBO U MPUMEHEHUE YYTYHA U CTaJIU.



Y4eOHbBIN IJIAH

Tembl,
packpbIBaKOIINe
AAHHBIN pa3ae

NMPOrpamMmabl.
KosauuecTBO 4acos,
OTBOJAUMBIX HA
JAHHYI0 TeMY

OcHoBHoOE€ CoaeprKaHue 110 TeEMaM

XapakTepucTHKa OCHOBHbIX BU/I0B
NeSITeJIbHOCTH Y4YeHUKA
(Ha ypoBHE Y4eOHBIX JeiiCTBHH)

Paznea 1.
IToBTOpEeHUE Kypca
xumuu 8 kiaacca(24)

HOBTOpCHI/IC KJIIaCCOB HCOPTaHNYCCKHUX

BC€IIECTB, XUMHUYCCKHUX CBOMCTB
KJIACCOB HCOPIraHNYCCKHUX BCIICCTB.

Pa3zpen I I.
Teopernueckue
0OCHOBBI xumuu (20

4)

1. Xumuueckue
peakuuu u
3aKOHOMEPHOCTH HUX
nporexkanus (54)

CKOpOCTh XUMHYECKOUN peaKIIHH.
DHepreTruka XMMUYECKUX PEeaKIui.
dakTopbl, BAUSIOUIME HA CKOPOCTh
XAMUYECKUX peakunit. [TonsTue o
XUMUYECKOM
paBHOBecuu./leMoHcTpanum. 1.
3aBUCHUMOCTh CKOPOCTH PEAKIIMU OT
KOHIIEHTPAIlUU PEarupyromnmx
BEIIECTB. 2. 3aBUCUMOCTb CKOPOCTH
peaKkuu OT TEMIIEPaTypshl. 3.
3aBUCHUMOCTb CKOPOCTH PEAKIIMU OT
MPUPOJIbl PEATUPYIOIINX BEUIECTB. 4.

Hcnonb30BaTh BHYTPU- U MEKIIPEAMETHBIE CBSA3U.ONPENEISITh
MOHSTHUS «TETIOBOM 3P HEKT peakinm», «KTEPMOXUMUYECKOE
YPaBHEHHE, «IK30- U SHIOTEPMUYECKAsI PEAKLIUA», KIIYTh
MPOTEKaHUS peakum», «3(HEKTUBHBIE COYAAPECHUS,
«QHEPIrUs AKTUBALMN», KTOMOTEHHAsI CUCTEMAY,
«TE€TEPOTreHHAast CUCTEMA», KCKOPOCTh PEAKLINNY, «XUMUYECKOE
paBHOBecre».COCTaBIATh CXEMbI, TAOJIUIIBI, OTIOPHBIC
KOHCHEKTHI, aITOPUTMBI. BBIOTHATH pacy€Thl 1O
TEPMOXUMHUYECKUM YPABHEHHSIM PEAKIIUH.

Hcnonb30BaTh aNropyuTMbl IIPU PELIEHUN 3a1a4




Binusiaue koHIeHTpanuu
pearupyroImx BemecTs Ha
XUMHUYECKOE paBHOBECHE (HA MPUMEPE
B3auMo/iericTBuUs xjopuaa xemnesa (I1)
C POJIaHUJIOM KaJus).

5. BzaumoseiicTBue nepokcuaa
BOJIOpoJia ¢ okcuaoM Mmaprania (VI).
Pacuérnble 3agaun. 1. Pacuérel o
TEPMOXUMHUYECKIUM YPAaBHECHUSIM.

2. PacTBOpBI.
Teopusn
3JIEKTPOJIUTHYECKOMI
auccounanuu (1549)

[lonsatne o pacTBopax. Bemecrsa
AIEKTPOJIUTHI U HEIJIEKTPOJIUTHI.
MexaHn3M 3IEKTPOIUTUYECKOU
JIMCCOLIMALINY BEIIECTB C HOHHOM
CBSI3b10. MexXaHU3M IUCCOIUAIIUN
BELIECTB C MOJISPHOU KOBAJICHTHOU
cBs13b10. CUIIbHBIC U clla0ble
AJIEKTPOJIUTHI. Peakiimu HOHHOTO
obmeHa. CBOICTBa HOHOB.
XUMHUYECKHE CBOMCTBA KUCJIOT Kak
BJICKTPOJIUTOB. XUMHUYECKHUE CBOMCTBA
OCHOBaHHUM KaK 3JIEKTPOJIUTOB.
XUMUYECKHE CBOMCTBA COJIEH KaK
AJIEKTPOJIUTOB. [ uapOIN3 conen.
O060011IeHNe 3HaHUI 110 TEME
2. [IpakTuyeckas padora Ne
1. Pemienue 3KcrepuMeHTaIbHBIX
3ama4 o reMe. KonrposbHas padora
Nel Pacuérnble 3agaun. Pacyérsl no
XMMHUYECKUM YPABHEHUSM, €CIIH OJTHO

[TpoBomuTh HAOMIOACHUS 32 TTIOBEJICHUEM BEIIECTB B
pacTBOpax, 3a XUMUUYECKUMHU PEAKIUSAIMHU, MPOTEKAIOIIUMHU B
pactBopax./laBaTh onpeAeneHus: MOHATHI «3JIEKTPOTIUT,
CHEDIIEKTPOJIUTY, «IJIEKTPOJIUTHIECKAS

nucconuanusy». Paznuyars nousarue «uoH».00001aTh MOHATUS
«KaTHOH», «aHUOH».lcciienoBaTh CBOMCTBA paCTBOPOB
ANEKTPONUTOB.ONUCHIBATH CBOMCTBA BELIECTB B XO/I€
JIEMOHCTPAIIMOHHOTO U JIA0OPaTOPHOTO
sKcnepuMeHTOB.CoOMI0JaTh TPaBUIa TEXHUKH
0e3omacHOCTH. XapaKTeprU30BaTh YCIOBHUS TCUCHHS PEAKIi B
pacTBOpax JIEKTPOJUTOB J10 KoHIa.O000IaTh 3HAHUS O
pacTBOopax.CocTaBIsATh KJIACCU(PUKAITMOHHBIE CXEMBI,
CpaBHHTENBHBIC B 0000IIarone Tadauibl. Ficrons3oBaTh
BHYTPHU- U MEXKIIPEIMETHbIE CBsI3U.Pacrio3HaBaTh peakiuu
MOHHOTO OOMEHa.

CocTaBisTh HOHHBIE YpaBHEHUS peakiuid. COCTaBIATh
COKpaIllEHHbIC HOHHBIE YPABHEHUS PEaKLMK. [[enaTh pacyeThl
110 XMMUYECKUM YPaBHEHUSIM, €CJIM OJTHO U3 PEarupyronmx
BEILIECTB AaHO B M30bITKE.OTOMpPATh HH(POPMALIHMIO U3 APYTHX
MCTOYHUKOB JJIs1 TOATOTOBKU KPATKUX COOOIIEHUM.
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U3 pearupyroumx BEIECTB 1aHO B
u30bITKe. JleMoHcTpauuu. 1.
HcnbiTanue BemecTB, UX pacTBOPOB U
PACILIaBOB Ha JJIEKTPUYECKYIO
MIPOBOAUMOCTb.

2. Bnusinue pa30aBiieHMs Ha CTETICHb
nucconuanu. CpaBHEHUE
ANEKTPUYECKON MPOBOJAUMOCTH
KOHLIEHTPUPOBAHHOTO U
pa30aBICHHOTO PACTBOPOB YKCYCHOM
KHUCIJIOTHL. JIabopaTopHbIe ONBITHI.
Ne 1. Peakiuu oOMeHa MEXTy
pPacTBOPAMHM JIEKTPOJIUTOB.Ne 2
[Tomy4yeHne HEpaCTBOPUMBIX
OCHOBAaHUU U U3YYEHUE UX CBOWCTB

['oToBUTH KOMIIBIOTCPHBIC ITPE3CHTAIUU 110 TEMC

Pa3pea III.
JJIeMEeHTbI-
HEMEeTAJJIbI U X
BajkKHeHIIIne
coeuHeHus (254)

3. Oomasn
XapaKTePUCTHKA
HeMeTaJLJIoB (2 )

DneMEeHThI-HEMETAIbI B IPUPOJIE U B
[leproanueckon cUCTEME XUMHAYECKUX
anemeHToB [[.M1. Menpeneena.
[IpocTeie BelecTBa-HEMETAIIIBL, KX
COCTaB, CTPOEHHUE U CIIOCOOBI
noJiyueHus. Bonopoaneie u
KUCJIOPOJIHBIE COCAUHEHUS
HEMETAaIJIOB.

Hcronp30BaTh BHYTPH- U MEKITPEAMETHBIC

CBSI3U. XapaKTEePU30BaTh XUMUUICCKHEC AIIEMEHTBI MaJIbIX
TIEPHOJIOB TI0 MX TOJIOKCHHUIO B IIEPUOTUYECKON
cucteMe.OnpeaessaTh CBOMCTBA BEIIECTB UCXOS U3
KPUCTALTNYECKOTO CTPoeHU1.0000111aTh 3HAHUS U JeaTh
BBIBOJIBI O 3aKOHOMEPHOCTSX U3MECHECHHI CBOMCTB HEMETAIIOB
B IIEPHOJIaX U TPYMIax MepruoIndecKon
cucteMbl. [ [porHO3upoBaTh CBOMCTBA HEM3YUYCHHBIX DJIEMEHTOB
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JemoncTpamun. 1. O6pasisl
IPOCTHIX BEIIECTB-HEMETAIIJIOB U UX
COEIMHEHUM.

Y UX COEJIMHEHUI HAa OCHOBE 3HaHuM o [lepuoanueckom
3akoHe [[.. MenneneeBa.OToupath nHOOpPMALIMIO U3 APYTHUX
HMCTOYHUKOB JIJIS IMOJITOTOBKU KPATKUX COOOIEHHI. I 0TOBUTH
KOMITBIOTEPHBIC MTpe3eHTaluu 1o teme. Habmronats
JIEMOHCTPUPYEMBIEC U CAMOCTOATEIHLHO TPOBOIUMBIC

ONbITEL. ONKUCHIBATH CBOMCTBA U3YYa€MbIX BEIIECTB HA OCHOBE
HAOJIOICHUH 3a UX MPEBpaIeHUSIMU. AHATU3UPOBATh CBOMCTBA
HEMETaJUIoB 1o noarpymnnaM.O0001maTe 3HaHKUS U 1eTIaTh
BBIBOJIBI O 3aKOHOMEPHOCTSIX U3MEHEHUN CBOMCTB HEMETAIIJIOB
B [IEpUOJIaX U TPyNIax NEPUOANYECKON CUCTEMBI. 3aITUCHIBATh
YpaBHEHUS OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUN U
peakiuii "oHHOro oOMeHa.CoCTaBIATh KiIacCU(PUKAITMOHHBIC
CXEMbI, CpaBHUTEIbHBIC U 0000IIat0IIHe TaOIUIIBI, OTIOPHBIC
KOHCHEKTh. OTOMpaTh HHPOPMAIUIO U3 JPYTUX UCTOYHUKOB
JUJIS1 TIOATOTOBKHU KPaTKUX cOOOIIeHU. [ 0TOBUTH
KOMITBIOTEPHBIEC MPE3CHTALUH IO TEME.

[TpoBOAUTE PACUETHI IO YPAaBHEHUAM XMMUUYECKUX PEAKIIMM,
WCIIOJIB3YS MMOHITHUS «MOJISIPHAS MacCay, «MOJISIPHBIM 00BEM»

4. lMoarpynmna
KHCJIOpoaa U eé
TUNINYHbIE
npeacraBurTesu (5

4)

OO0mast xapaKTepuCTUKAa HEMETAIIJIOB
noArpynmsl kuciopona. Kucinopon un
030H.Kpyz06opom xucnopooa &
npupooe. Cepa — NPEICTABUTEIND
VIA-rpynnsl. AJUIOTpOIHS CEPHI.
CBoiicTBa 1 NPUMEHEHHE.
Ceposogopos. Cynbhusl.
Kucnopoaconep:xamnme coeTuHEHUS
cepsl (IV). Kucnopoacoaepxariue
coenunenus cepsol (VI).

O06006maronuii ypok mo Teme
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4. Kpyeoeopom cepwvi 6 npupooe.
DKonocuueckue npodiemvl, C53aHHbLe
C KUCTIOPOOCOOepIAHCAUUMU
COeOUHEeHUSMU Cepbl

5. HHoarpynmna a3ora
H €€ THIIHYHbIE
npeacrapuresu (8

4)

OO01ast XxapaKTepUCTUKA PJIEMEHTOB
MOArPYIIIbI a30Ta. A30T —
IIPEACTAaBUTEND VA-TpyIIbl. AMMHAK.
Conmn ammonusi. OKCUIbI a30Ta.
A30THas1 KUCJIOTa U €€ COJIN.

docdop u ero
coenunenusi. Kpyzoeopom ¢ocghopa 6
npupooe .Munepanvhbie Y00OpeHusl.

6. Iloarpynmna
yriepojaa
(10u)

OO011ast XxapaKTepUCTUKA PJIEMEHTOB
HNOATPYNIIBI YIaepoaa. Yriepoa —
npeacTaBuTeb [VA-rpynisl.
Annotpornus yriepojaa. AacopOius.
Okcuppl yriepoaa. YToJibHasi KUCIIOTa
u e€ conu. KpemHuuii u ero
coenuHenust. Cunuxkammasi
npomviuinenHocms. O000IICHHE
3HaHui mo TemMam 3-6 [lpakTuyeckas
padoraNe2 «Pemenue
JKCMEPUMEHTAJbHBIX 3212D)
Pemrenue 3amau Ha npuMecH.
Kontpoabnasi paéora Ne 2
Hemoncrpanuu. 1. [Tonydyenue
aMMMaKa U UCCIIETIOBAHUE ETO
CBOMCTB. 2. [lonydenue u
UCCIIEJOBAHNUE CBOMCTB JUOKCHUAA
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yriepoja. 3. OnbIThI,
NOJATBEpKAAIoLME 00LIue
XUMHUYECKUE CBOMCTBA KUCIIOT
4.Ilonyuenue kpemHuesol

Kucnomol. 5. KaueCTBEHHbIE PEAKIIUN
Ha aHUOHBI: CYIb(UI-UOH, CylbdaT-
MOH, KapOOHAT-NOH, XJIOPHU/I-UOH,
OpOMUI-MOH, MOIU/I-UOH, HUTPAT-UOH,
docdaT-moH.

JlabopaTropHblie onbITHINS3
PacnioznaBanue XJ0puaoB, Cyiab(haTos,
kapOoHaToB.PacuéTHble

3aga4u. Beruuciaenue maccel uim
00bEMa IPOJIYKTA peaKIru 1Mo
U3BECTHOW Macce Uil 00BEMY
MCXOJHOTO BELIECTBA, COJIEPKAIIETO
npumMecu. TeMbl TBOPYECKUX

pabdoT. XruMu4yeCcKrue CBOMCTBA
AJIEMEHTOB U UX POJIb B
HKOJIOTMYECKUX Tpolieccax (Ha
MIPUMEPE U3YUEHHBIX 3JIEMEHTOB [V,
V, VI rpynmn).

docdop (a3oT, ceneH, 60p).
PacnipocTpaneHnue B mpupo/jie; cocTas,
CTPOEHME, CBOMCTBA U POJIb
HeMeTauioB B TexHochepe. Kpemuuit
B IIOJIYIIPOBOJHUKOBOM
MpoMbIIUIEHHOCTU. CONTHEUHbIE
OaTtapeu
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Pazpean V.
MeTtasasl (15 4)

7. O0mue cBoMcTBA
MeTaI0B (5 4)

DNeMEHTBI-METAIUIBI B IPUPOJIE U B
HEPUOANYECKOI cucTEME.
Oco0eHHOCTH CTPOEHUS UX aTOMOB.
Kpucrammueckoe ctpoenue u
(bu3UKO-XMMHUYECKHE CBOICTBA
METaJUIOB. DJIIEKTPOXUMHUYECKUE
IIPOLIECCHI. DIEKTPOXUMHUYECKHUM P
HanpspkeHud MeTayioB. CIiiaBsbl.
ITonsiTre koppo3uu
MeTauioB. Kopposusa memannos u
Mepbl OOpbOBL C Hell.
JemoncTpamun. 1. O6pa3isl
METAJIJIOB U UX COEAMHEHUN, U3yUEHUE
UX JJEKTPUYECKON MPOBOJUMOCTH. 2.
TemnonpoBoIHOCTh METAJIIOB. 3.
Moaenu KpucTauInuyeCKuX pemeEToOK
METaJJIOB

Hcnonb30BaTh BHYTPHU- U MEKITPEAMETHBIE
cBs3u.MccienoBarh CBOMCTBA H3y4aeMbIX
BemecTB.HabnonaTh 1 onucbIBaTh XUMUYECKHE
peakiuu.OnpenensiTb CBOMCTBA BEIIECTB UCXOS U3
KPUCTALUTMYECKOTO CTPOCHUS. XapaKTEPU30BATh XUMUUYECKHE
AJIEMEHTHI MaJIbIX MEPUOJOB IO UX MOJIOKEHUIO B
nepuoanyeckoi cucteme.006001aTh 3HAHUS U JIeJIaTh BHIBOJIBI
0 3aKOHOMEPHOCTSIX U3BMEHEHHH CBOMCTB METAJIJIOB B
nepuoAax U rpynmnax nepruoiuueckoil CUCTEMBI.
[Iporuo3upoBaTh CBOMCTBA HEU3YUECHHBIX AJIEMEHTOB U UX
COEIMHEHHMI Ha OCHOBE 3HAHUN O MEPUOIUUECKOM 3aKOHE

8. Metasibl
TJ1aBHBIX

H MOOOYHBIX
noarpynmn (10 4)

Mertamnsl |A-rpynnsl nepuoanyeckon
CUCTEMBI B 00pa3yeMble MU MTPOCTHIE
Benectsa. Merasuibl [IA-rpyrmibl
MEPUOIUYECKON CUCTEMBI U UX
BaXHEWIINE coequHeHus. JKECTKOCTh
BOJbl. Ponb memannos I[IA-epynnul 6
npupoode. AJIIOMUHHUI U €T0O
coenquHennd. XKeneszo —
MPEJCTaBUTENh METAIOB MOOOYHBIX
MOArpyI. Baxueunme coeTMHEHUS

HccnenoBath cBoOCTBa M3ydaeMbIx BemecTB.Habmonats u
OTHMCHIBATh XUMHUUYECKHE peakiuu. Habmonats
JIEMOHCTPUPYEMBIEC U CAMOCTOATENBHO TPOBOANMBIE

OonbIThL. OMMUCHIBATH CBOMCTBA M3y4aeMbIX BEIIECTB HA OCHOBE
HaOMIOICHUH 3a uX npeBpanieHusIMu. O0001aTh 3HAHUS U
JIE€JaTh BBIBOJIBI O 3aKOHOMEPHOCTAX U3MEHEHUI CBOMCTB
METAJJIOB B MIEPUOAAX U IPyNIax NEPUOIUIECKON
cucteMbl. I I[poruo3upoBaTh CBOMCTBA HEU3YUEHHBIX SJIEMEHTOB
Y UX COCJIMHEHUN HA OCHOBE 3HAHUU O NMEPUOJUYECKOM
3aKOHE.3alnChIBaTh YPABHEHUS OKUCIUTEIbHO-
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)kereza. O000I1eHe 3HaHU 1O
Temam 7-8

IIpakTuyeckasi padbora Ne 3
Peuienne skcriepuMeHTaNbHbIX 3a1a4
1o teme «Metaib».8. KoHTposabHas
padora Ne 3.JleMmoncTpanum. 1.
B3aumoenicTBre METAILIOB C
HEeMeTallaMH U Boou. 2. ['opeHue,
B3aUMMOJCHCTBHUE C BOJIOM JIMTHS,
HaTpus U Kajaplus. 3.
B3aumopeiicTBue ¢ BOgou okcuaa
Kanblus. 4. KauecTBEHHbIE peaklnu
Ha MOHBI KaJIBIUS U Oapus. 5.
Ycrpanenue )KECTKOCTH BOJIBL. 6.
B3aumoneiicTBue aJqroMUHUS C
Bosioii.JIabopaTopHbIe ONbITHI. Ne4,
O3HakomMJieHHE ¢ oOpa3iiaMu CIJIaBOB
(komekuust « MeTauibl U CIJIaBbI»).
Ne5. KauecTBeHHBIE peakIMM HA HOHBI
xKesesa.

Tema TBOpuYeckoii padoTbl. MeTasuibl
¥ COBPEMEHHOE OOIIECTBO

BOCCTAaHOBUTEIBHBIX PEAKIINN U PEAKIIU HOHHOTO
obmenHa.CocTaBIITh KJIaCCU(PUKAITMOHHBIC CXEMBI,
CpaBHUTEJIbHBIE U 0000IIArOITNE TA0IUIIbI, OTIOPHBIC
KOHCITEKTBI. OTOMpPaTh HHPOPMAIIHIO U3 APYTHX HCTOYHHKOB
JUJIS1 TIOATOTOBKHM KPAaTKUX cCOOOIIeHUN.['0TOBUTH
KOMITBIOTEPHBIE TIPE3EHTAIIUH 10 TEME.

[Tpou3BoANTE pacU€ThI 0 YPABHEHHSIM XUMHYECKUX PEAKITHM,
WCITOJIB3YsI TIOHSITHS «MOJISIPHASI MAcCay, «MOJIIPHBIN 00BEMY,
«TEPMOXMMHUYECKUE YPABHECHHUSI PEAKITHIN», «TETIOBOM 3P (HEeKT
peaKIum»

Pa3nen V. Xumusa u
JKU3HB (S 1)

12. IIpou3BoaACTBO
HEOPraHMYeCKHuX
BellecTB U UX
npuMeHenue (54)

1. ITonsiTHE O XUMHYECKOU
texHoJsioruu. [Ipon3BoacTBo
HEOPraHUYECKHUX BELIECTB U
okpyxaromas cpena.2. [lonsitue o
Metautypruu. [Ipon3BoacTBo u

Hcronb30BaTh BHYTPH- U MEKITPEAMETHBIC

CBSI3U. Y4acTBOBaTh B IPOOJIEMHO-TTOMCKOBOM
nesaTeabHOCTH. COCTaBIATh KIacCU(UKAIIMOHHBIEC CXEMBI,
CpaBHUTENIbHBIC U 0000IIAtOTHEe Ta0IUIIbI, OTIOPHBIC
KOHCITEKTBI. OTOMpPaTh HHPOPMAIIUIO U3 APYTHX NCTOYHHKOB
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IPUMEHEHHE YyT'yHa U CTaIu.3.
O0o001IEeHNE 3HAHUI 10 TEME

13. lemoncTpauuu. 1. Kogorpammel
A IUHAMHUYECKOE mocooue
«IIpon3BOACTBO CEPHOMN KUCIIOTHD..
3. Cratiowsl 0 xumuyeckoui
mexnonocuu. 4. Monenu
IIPOM3BOJICTBA CEPHOM KHUCIIOTHI.
IpakTnueckasi padora Ne 4
Pemenne skcrieprMeHTaNbHBIX 3a/1a4

JIJIS1 TTIOATOTOBKHU KPATKUX COOOIIECHUH.

Pa3zgea V I.
IloBTOpEHHE U
00001IEHNE
MPOMAECHHOI 0
marepuasa(lu)

NoBTOpEeHUe Kypca XxMmmm 9 Knacca
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TemaTn4yeckoe INIAHUPOBAHME ¢ YKAa3aHUEM KOJIUIECTBA YaC0B, OTBOAUMBIX HA U3YICHHE

Hara KonnuectBo | Tema ypoka ( KOHTpOJIbHBIE, IPAKTUYECKHUE, Ta0OPATOPHBIE paOOTHI)
4acoB,
10 IIJIaHy no akry OTBOIMMBIX

Ha

U3y4eHUe

TEMBI

1 [ToBTOpeHue Kypca xumuu 8 kiacca. Ilepruoanyeckuii 3aKoH U
NEPUOINYECKAS] CHCTEMA .

1 [ToBTOpeHue Kypca xumuu 8 kitacca. OCHOBHBIE KJIaCChl HEOPraHUYECKHUX
BEILECTB.

1 Ilymb npomexanus XuMu4eckux peakyuu. IHepeemudeckas
Xapaxmepucmuka XumMu4eckux peaxyui.

1 CKopoCTh XUMHUYECKOW peakunu. PaKTOphI ,BIUSIOIINE HA CKOPOCTh
XUMHUYECKON pEeaKIHH.

1 Xumunyeckoe pasHoBecue. [Ipunnun Jle- Ilartense.

1 Perrenue 3amau.

1 [ToBTOpEeHue U 0000IICeHNE MaTepHraa.

1 [Tonsitue o pactBopax. Teopust pacTBOpPOB.
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BemecTBa — 3eKTPONUTHI U HE 3NEKTPOIUTH. CUIIbHBIE U cllabbie

DIIEKTPOITUTHI
10 Jlncconuanus KUCIOT , COJI€H, OCHOBAHUIA.
11-12 Peaknnu nonHoro oomena
13 XUMHUYECKHE CBOMCTBA KUCIOT KaK 3JEKTPOJIUTOB
14 XUMHYECKHUE CBOMCTBA OCHOBAHUM KaK 3JIEKTPOJIMTOB
15 XUMHYECKHUE CBOMCTBA COJIEM KaK 3JIEKTPOJIMTOB
16-17 IM'uaponus coneit
18-19 Pemenue 3amay Ha M30BITOK U HETOCTATOK
20 [IpakTuueckas padora Nel « Pemienne skcriepuMeHTaTbHBIX 3a71a4.%
21 [ToBTOpeHME 1 0000IIEHUE TPONHEHHOTO MaTepHaa.
22 Kontponbnas pabota Nel « DnekTponuTrdeckasi TUCCOAAIIHAS
23 OO0m1as xapakTepUCTHKAa HEMETAJIOB.
24 XapakTepucTuKa HEMETAJIJIOB TJIaBHBIX MOATPYIIII.
25 Cepa .Ctpoenue. CBOMCTBA.
26 OKcuBI Cephl.
27 CepoBonopon .Cynbhuibl.
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28-29

CepHas KuclioTa U €€ COJH.

30 A3ot .Ctpoenue. CBoiicTBa.

31 Ammuak . Conu aMMOHUS.

32 Okcuasl a3oTa.

33-34 A3zoTHas kuciorta .Hutpartsl.

35 docdop , Ctpoenue. CoiicTBa.

36 Oxcunpl hochopa. DochopHas KUCIOTA.
37 MuHepanbHbIe YA0OpEeHUS.

38 VYraepoa. Ctpoenue .CBolcTBA.

39 Okcusl yriepoa.

40 VYrosibHas KUCIOTA U €€ COJH.

41 Kpemuuii 1 ero coeluHeHUsI.

42 CuiMkaTHasi MPOMBIIIIEHHOCTh

43-44 Pemienue 3amau Ha npumecu

45 [IpakTuueckas padora Ne2 « Hemeramnbsny
46 [ToBTOpeHME 1 0000IIEHNE IPONUIECHHOTO MaTepHaia
47 KonTponbnas padora Ne2 «Hemerammsny
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48

OnemeHThl MeTaiuibl B ipupoe u B [ICXD Kpucrammuueckoe ctpoeHue

MeTaioB. Kpucrammmaeckoe cTpoeHre METAIIOB. XapaKTepUCTHKA
METAJUIOB TJIaBHBIX MOJTPYIIIT

49-50 DNEeKTPOIH3 COJIEH.

ol CniaBbl.

52 Koppo3us MeTamioB U cnocoObl 3alUuThI

53 [llenouHbIC METAIIBI M UX COCTUMHCHUS.

54 [lenouHo —3eMenbHBIE MeTauTbl. JKECTKOCTh BOJIBI

95 ATIOMUHHN.

56-57 Keneso- npeacraBuTeb METAIIOB TOOOYHBIX IMOATPYIIIL.
58-59 Pemenue 3anay.

60 [IpakTuueckas pabora Ne3 « Pemienne skcriepuMeHTAIbHBIX 33744
61 [ToBTOpEeHME 1 0000IIEHNE IPONUIECHHOTO MaTepHraia

62 Kontponbnas pabota Ne3

63-64 [ToHsiTHE O XUMUYECKON TEXHOJIOTUU

65 [Tpon3BOACTBO U MPUMEHEHNE CEPHOM KUCIOTHI

66 [TonsiTre o Mmetamutypruu. [I[pon3BoACTBO UyTryHa U CTaIH
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67

[TpakTuueckas padota Ne4 « Pemenre skcriepruMeHTaBHBIX 321249

68

[ToBTOpenue u 0600IEHNE TPORIEHHOTO MaTepHralia
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6.JlutepaTypa
IlepeyeHb y4eOHO-MeTOAMYECKOT0 00ecTeYeHusl.

Jluteparypa st yaurtens.
1. Turosa U.M. Mansliii xuMmuueckuit TpeHaxep: TeXHONIOorus: opraHu3alii aIanTUBHO-PA3BUBAIOIINX JUATOr0B, KOMIUIEKT AMAAKTUYECKUX
MarepuaioB s 8-11 kmaccoB o6meoOpa3zoBaTenpHOM mKoJbl.- M.: Berarana-I'pad,2001.
2. 3yesa M.B., 'apa H.H.HOBbIE KOHTpPOJIFHBIE U ITPOBEPOUHBIE PAOOTHI O XUMHUU. 8-9 kiaccel. — M.: [lpoda, 2002
O6opynoBanue ¥ MPUOOPHI.
1. KoMIuieKT nopTpeToB YUYEHBIX-XUMUKOB JIJISi CPEIHEH IIKOJIBI.
2. KommnekT Tabaull o XUMHUU 1J11 OCHOBHOM IIKOJIBI.
3. Xwummueckas mocyzaa , 000pyaoBaHHe, XUMUUYECKUE PEaKTUBBI (B COOTBETCTBHH C IPOrPAMMOI OCHOBHOM IIKOJIBI IO XUMUH)
4. KOMIUIEKT IapOCTEPKHEBBIX MOJIEIICH.
Criucok muTepatypsl st 00yJaromuXxcsl.
1. Kysuenosa H.E., TuroBa U.M. Xumus 9 xnacc. YaueOHUK a1 00111€00pa3oBaTebHBIX yupexkaennit.-M.: Bearana-I"pad, 2017.
2. Kysuenosa H.E., JleBkun A.H. 3anaunuk no xumuu, 8 k.- M.: Benrana-I'pad, 2015
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