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IMosicHuTeIBLHAS 3aITHCKA

Pabouas mporpamma 1mo XuMuu AJisi CpeAHero (MOJTHOro) o0mero o0pa3oBaHus COCTaBICHA Ha
ocHoBe: (DyHIaMEHTAIBHOTO fAlpa coAepXKaHus oOmero oOpa3zoBaHusi, TpeboBanuii K
pe3yabTataM  OCHOBHOro oOmiero oOpasoBaHusi, mpencTaBieHHBIX B DexepaabHOM
l'ocynapctBennom  Cranmapre OOmero OOpaszoBanmsi Broporo mokosienuss  (IIpukas
Muno6pnayku ot 17.12.2010r. Nel897); mpumepHBIX MporpamMm IO Y4eOHBIM MpeaMeTam
«Xumust 10-11 xmacce» (cranmapTel BTOporo mokosieHus) M., IlpocBemieHue; aBTOpPCKOM
yuebHoi porpammbl O.C.I"abpuensH «[IporpamMma cpennero obmiero oopasoanwus. Xumus. 10-
11 xmacce». M.: IlpocBemenue; (PI'OC); ocHOBHOW 00pa3oBaTebHON MPOrPaMMbl CPEIHETO
obmiero oopazoBanus MBOY «COII Ne 34y r. Bnagumupa.
Jannast pabouasi mporpamMma OpPHUEHTHPOBaHA Ha HCIOJIb30BaHHE Y4YEOHHUKOB MO XUMHH U
yuebHo-MeToanueckux nocodouit YMK, co3naHHBIX KOJJIEKTHBOM aBTOPOB O] PYKOBOJCTBOM
O.C. I'apuensina u ap.
Cpok peanu3amuu IporpamMmbl ydeOHoro mnpeamera «Xumusi . 10-11 kmacee» 2 ropa.
KomuuecTtBo vacoB B 10 knacce — 34 (14. B Henento), B1 1 kiacce — 33 (1 4. B Hepemo).
®denepalibHBI  TOCYIAPCTBCHHBIA 00pa30BaTENBHBIN CTaHAAPT OOIIero oOpa3oBaHMs, a
TaK)Xe€ OCHOBHBIE HJeH U mosioxkeHus [IporpamMmel pazButus u GopMUPOBaHUS YHUBEPCAIbHBIX
Y4eOHBIX JCHCTBHM IS CpeaHero (MOJHOTrOo) oOIIero oOpa30BaHHS COCTABISIOT OCHOBY
npeagaraeMoi pabodeit mporpamMmel.

Ora mporpaMma JIOTMUECKHM IPOJOJIKAET IMPOrpaMMbl JJIi HadaJbHOTO OOIIEro U
OCHOBHOTO 00I1Iero oOpa3oBaHusi B 0OJACTH Pa3BUTHS BCEX OCHOBHBIX BHUIOB AESITEILHOCTH
o0y4JaeMbIX, TMpencTaBleHHBIX B HUX. OHa cocTaBieHa ¢ y4€TOM OCOOEHHOCTEH, KOTOpBIE
OOyCIIOBJIEHBI, B TIEPBYIO O4Yepelb, MPEAMETHBIM COJEpKAaHUEM U ICHUXOJIOTHYECKUMU
BO3PACTHBIMU OCOOCHHOCTSIMHA 00y4YaeMBbIX.

[To3naBaTenbHas ASSITENBHOCTD MIPU U3YUYCHUU Kypca XUMUU Ha 0a30BOM YpPOBHE HIpaeT
BEIYILIYI0 pOJib B Pa3BUTHM OCHOBHBIX BHUJOB y4Y€OHOW JA€ATEIbHOCTU CTAapPLIEKIACCHUKOB:
BJaJleTh METOJaMM HAy4YHOTO T[I03HAHMs, MOJHO M TOYHO BBIpaXKaTh CBOM MBICIIH,
XapaKTepu30BaTh, OOBSCHATH, KIACCUPHUIMPOBATh XUMUYECKUE OOBEKTHI, padoTaTh B IpYIIIE,
apryMEHTHPOBaTh CBOIO TOYKY 3pEHMs, HaXOAWUTh, MCIIOJIb30BaTh pa3jIMYHble HCTOYHUKU
nH(}OpMAaLIUY U MPECTABIATh B YCTHON M MHCbMEHHOM peun pe3yabTaThl €€ aHaIu3a.

Onna w3 3agay  oOyuyeHHMsT B CpeIHEH IIKole — OIpeleleHue JalbHeHe
0o0pa30BaTeNbHON TPAEKTOPUHM U OTBETCTBEHHOI'O BHIOOpA JKM3HEHHOTO U MPO(eCCHOHAIBLHOTO
nytd. Jlias pemieHuss STOM 3aJaud  CTApIICKIACCHUKM MPH M3YYEHUHM XHUMHUU JTOJDKHBI
HCIOJIb30BaTh MPHUOOPETEHHBIM HAa YpOKax XMMHU ONBIT JESTEIBHOCTH B IPO(eCcCHOHATbHOU
cdepe 1 M000H KU3HEHHON CUTYAIIHH.

CornacHo 00pa3oBaTelbHOMY CTaHIApTY, IVIABHBIE Ueau cpeoHezo oduiezo 00pazoeanus
COCTOSIT:
B NpUOOpETeHUH 3HAHWH, YMEHMH U  CHOCOOOB  JAEATENIBHOCTH,  CHOCOOCTBYIOILIMX
(hOpMUPOBAHUIO 1IETTOCTHOTO MPECTABIEHUS O MUPE;
B Pa3BUTHH OIbITA Pa3HOOOPA3HOH JeSITeIbHOCTH, CAMOIIO3HAHUS U CaMOOTIPEIENICHHS;
B OCO3HAHHOM BBIOOpE MHIUBUIYaTbHONW 00pa30BaTENbHON TPAEKTOPUH U MPOeCcCHOHATbHON
JESITENBHOCTH.

Bonpmmoit Bkiam B JOCTIKEHHE OTHX Ieliel cpemHero oOmero oOpa3oBaHUS BHOCHT
u3yuenue Xumuu, KOTopoe Npu3BaHo odecneuumny.
(hopMHpOBaHHE €CTECTBEHHO-HAYYHON KapTUHBI MUPA, B KOTOPOI CUCTEMa XMMHUYECKUX 3HAHUN
ABIISETCA €€ BaKHEHITNM KOMIIOHEHTOM;
pa3BUTHE  HHTEUIEKTYaJIbHOIO W HPABCTBEHHOIO0  TOTEHIHalla  CTapIIEeKJIACCHUKOB,
¢bopMUpOBaHME Yy HHUX OKOJOTMYECKM TpPaMOTHOTO B Yy4yeOHOH U mpodeccHoHaIbHOU
JeSITeIbHOCTH, a TAKXKe B OBITY;
OCO3HAHHWE Yy CTAapUICKIACCHUKOB HEOOXOIMMOCTH B PAa3BUTUU XUMUU M XUMHYECKON
MIPOMBIIIJICHHOCTH, KaK MPOU3BOIUTEIHHON CUIIBI OOILECTBA;
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MOHNUMaHUE HEOOXOAMMOCTH O€30MacHOro OOpalieHus] ¢ BEIIeCTBAMH M MaTepUaTaMH,
HCIOJIb3YEMBIMHU B MPO(eCcCHOHATBHOM U MOBCETHEBHOM JKU3HH.

Llenamu uszyuenus xumuu é cpeoneil WiKoe A6aAAI0OMC.

BUJICHUE U MOHMMAaHKE 3HAYMMOCTH XUMUYECKIX 3HAHHUM JJIsl KaKJ0T0 YJeHa COLMyMa; YMEHUe
OIICHUBAThH Pa3MYHbIC (PAKTHI U SBICHUS, CBSI3aHHBIC C XUMHUUECKUMHU O00BEKTaMU U TPOIIECCaMU
HA OCHOBE OOBEKTHBHBIX KPUTEPUEB M OMPEIEIEHHON CHUCTEMBbI LIEHHOCTEH, (hOpMyIHpOBaTh U
000CHOBBIBAaTh COOCTBEHHOE MHEHHE U YOCKICHHUE;

MOHMMAaHWE POJM XHUMHUU B COBPEMEHHOW €CTeCTBEHHO-HAy4YHOH KapTUHE MHpa U
WCIIOJIb30BAHNE XUMHUYECKHX 3HAHWHA A1 OOBSICHEHUS OOBEKTOB M IPOIECCOB OKpYKAIOIIEH
JNEUCTBUTEILHOCTH — MPUPOJTHOM, COUMAIBHOM, KYJIbTYPHOU, TEXHUYECKON CPEIbI;
(hOpMHUPOBAaHHE Y CTAPIICKIACCHUKOB MPU M3yYCHUU XUMUU OTIBITA TIO3HAHKS 1 CAMOTIO3HAHMSI C
MTOMOLIBIO KITFOYEBBIX KOMIIETEHTHOCTEH (KIFOUEBBIX HABBIKOB), KOTOPbIE UMEIOT YHUBEPCAIbHOE
3HAUEHUE JIJISl PA3JIMYHBIX BUIOB JISATEIBHOCTH, — IOMCKA, aHau3a U 00paboTku nuHpopMaIumy,
U3rOTOBJICHHE HH(POPMAIIMOHHOTO NPOAYKTa U €ro MpPEe3eHTAlUH, MPUHATUS pelleHud, ,
KOMMYHHKATHBHBIX HAaBBIKOB, O€30MAaCHOTO OOpalieHusl ¢ BEIIECTBAMH, MaTepualaMu u
MpolieccaMy B MOBCETHEBHOM KU3HU U MPOPECCHOHATBHON ACSITETbHOCTH.

Metoau4eckue 0COOCHHOCTH Kypca

Conepkanne Kypca peanusyercs u3 pacu€ra 1 4 B Hemento. DTOT JIUMHUT BPEMEHU U
00ycCIaBIUBaET Psii METOAMUYECKHX 0COOEHHOCTEH Kypca.

N3ydyenne xumMuu Ha 0a30BOM YpPOBHE alpuOpU HE FOTOBUT CTAPIICKJIACCHUKOB K Claye
EI'D no xumuu. [IoaTOMy B IOCTpOEHUM Kypca UCIIONb30BaH AHMPONOUEHMPUUecKuii no0xoo,
IIpY KOTOPOM OOy4YEHHE IPEIMETY MPOUCXOJIUT Ha OCHOBE yuéTa UX MHTEPECOB, CKIOHHOCTEN U
0COOEHHOCTEH, BMECTO XEeMUOUEHMPUUECKO20 ROOX00a, TPU KOTOPOM OO0ydYeHHE XUMHUH
CTPOMUTCSI HA OCHOBE IPUHIIUIIOB U METO/I0B [TO3HAHUS CAMOM XUMHUHU.

Huskass MoTuBanusi M3y4eHHs XUMHMM OOJBIIMHCTBOM Yy4YallUXCsi TI'yMaHHUTapHBIX,
(U3NKO-MaTEMaTUYECKUX KJIACCOB M IIKOJ OOYCIIOBJIEHAa €€ CTaTycoM KakK HempoQMIbHON
JUCHMIUIMHEL [I03TOMY C LI€bI0 MOBBILIEHUS MHTEPECA K XMMHM y TaKUX CTAPIIEKIACCHUKOB
MPEyCMOTPEHO YCWJIEHHE TMPHUKIAJHOTO Xapakmepa COJIEpKaHHWS U I03HABaTEJIbHOM
NeSTeIbHOCTH MpPU OOYyYeHHHM JAHHOTO Kypca, T. €. CBSI3U XMMMU C TOBCEJIHEBHOM >KHU3HBIO
yenoBeka. Tak, B Kypce OpraHM4eckol XMMHU Ha 0a30BOM YpOBHE Ipenjaraercsi W3ydeHue
pa3nena «OpraHudeckas XUMHs U OOIIECTBO», KOTOPBI 3HAKOMHUT CTapIIEKJIACCHUKOB C
OCHOBaMHU OMOTEXHOJIOTUH U XMMHHU MOJIUMEPOB. A B Kypce 001ell XuMum B pazzene «XuMus u
COBPEMEHHOE OOIIECTBO» pacCMaTpUBAETCS TeMa «XHMHYEeCcKas TpaMOTHOCTb, KaK KOMIIOHEHT
oOuiel KyapTyphl 4enoBeKa», (OpMHUPYETCS YBaKEHHE K HHCTPYKIHUSAM IO SKCILTyaTalluu
OBITOBBIX MNPUOOPOB M MpenapaToB, a C LENbI0 MPAaBUIBHOIO YXO/Aa 3a TPUKOTAXKHBIMU
U3JIEAUSAMH (YUUCTKOM, CTUPKOM, CYIIKOM, YTIOKKOW), — YMEHHE YUTATh UX 3TUKETKH.

Y4eOHBI MaTepuan Kypca XHMMUU Ha 0a30BOM YpOBHE H3JIOKEH HE B CYXOM
TuaaKTHYeckoM popmare, a gpopmame cobecedosanus ¢ 00Oy4arOIMMUMCS Ha OCHOBE peaiu3aiiiu
MEXKIIPEAMETHBIX CBA3EH C MUPOBOM XYAO0KECTBEHHOU KYJIBTYpOH, JIUTEPATypOH, INTEPATYPOH,
HCTOpHEN.

VYcunenue rymMaHuTapusalud B OOy4eHMHM XMMHHM B KjaccaX M HIKOJaX T'yMaHHUTapHOTO
podusist MPOBOJUTCS C MOMOIIBI0 METOAOB, IPUEMOB U CPEACTB, MPUMEHSAEMBIX MPU U3YUEHUU
I'YMaHUTapHbIX IUCHUIUIMH. Hanpumep, xopommii pe3yapTaT Kak A1 MHOCTPAHHOTO S3bIKa, TaK
U Ul XUMUH, Ja€T UCIOJB30BaHHWE XMMHMUYECKOTO MaTepuana Ha COOTBETCTBYIOILIEM SI3bIKE
y4aIIUMHUCS IIKOJI M KJIACCOB C YIITYONEHHBIM U3y4YeHHEM MHOCTPAHHOTO s3bika. Emé 6omnbumii
s ekt s 060uX MpeaMeToB OyIeT NOCTUTHYT, €ClIU K M0A00pYy XMMHUYECKOro MaTepuaia Ha
MHOCTPAaHHOM $I3bIKE€ IPHUBIIEKAIOTCSI U CaMM Y4YalllMecsl, KOTOPbIE HAaxXOIAT M IPEACTaBISAIOT
MH(OPMALIMIO O Pa3BUTHUM XUMHYECKONW HAYKM W IPOMBIIUIEHHOCTH B CTpaHax M3y4aemoro
A3bIKa M O POJIM YUEHBIX-XMMHMKOB 3THUX CTPaH MPH MOATOTOBKE COOOIIEHHUH U MPEe3eHTALUH I10
3amaHusM pyopuku «/cronb3yiTe NOMONMHUTEIbHYI0O MH(QOpPMAIMIO U BBIpa3UTe MHEHHE». B
CBOI0O OuYepelnb, OTO TO3BOJSIET pa3BUBaTh HMX HHPOPMALMOHHO-KOMMYHUKATUBHYIO
KOMIIETEHTHOCTb.



B xiaccax ¢u3uko-maremMaTHueckoro npouist TEMb, CBSI3aHHBIE ¢ (PU3UKON U3y4yaroTCs Ha
OCHOBE aKTHUBHBIX (hopM (Oeces, TUCITYTOB, YPOKOB-KOH(PEPEHITHI), UTO TTO3BOJISET 3HAUUTEIHHO
YBEIUYUTH JIOJII0 CAMOCTOSATENIbHOW palboThl ydammxcs. Tak, Hampumep, paccMaTpUBacTCS
y4eOHBIM MaTepuas IO CTPOEHHIO aTOMa M BEILECTBA, HEKOTOPHIM acHeKTaM (QU3UYECKOH U
KOJUIOMIHON XMMUH, T'a30BbIM 3aKOHAM. Takol MHTErpaTUBHBIN MOAXO0/] K OOYyYEHUI0 XMMUU Ha
0a30BOM ypOBHE U MO3BOJIET (POPMHUPOBATH LIEIOCTHYIO €CTECTBEHHO-HAYUHYIO KapTUHY MHpa.

Xumuueckuii IKCnepumenm u pacuyémunie 3a0a4u no Gopmynam u ypasHeHuaAM B Kypce
0a30BOro ypoBHsI W3-32 HEOOJIBIIOTO JUMHUTA BPEMEHH UCIOJIb3YIOTCS HECKOJIBKO MHAYE, YEM B
OCHOBHO LIKOJIE U IPU U3YYEHUU XUMHHM Ha yIiIyOJIEHHOM YPOBHE.

VBenuueH ynenabHBI BEC JIEMOHCTPALMOHHOIO OKCIIEPUMEHTA M  YMEHBIIEH —
nabopaTopHOTo ydeHu4eckoro. [TosToMy pekoMeHayeM Impu BBITOJHEHHH JEMOHCTPALMOHHOTO
HKCIIEPUMEHTA IIUPOKO NPUBJICKATh YYaIIMXCs B KAYECTBE aCCUCTEHTOB yuutelsa. Kpome atoro,
C LIEJIbI0 SKOHOMHMM BPEMEHM M YCWJIEHUS HArJsSAHOCTH HAa YpOKax XHMMM Ipeajgaraercs
UCIOJIb30BaHUE BUICO()PArMEHTOB U BUAECOMATEPUAIIOB, a TAK)XKE KOJUIEKIIUH, TOATOTOBICHHBIX
K KOXI0MY YPOKY XUMHUH HAa OCHOBE PUCYHKOB-KOJIJIaKEH U3 y4eOHHUKOB.

YroObl peasin30BaTh B3aMMOCBSA3b Ka4€CTBEHHOW M KOJMYECTBEHHOW CTOPOH HM3ydaeMbIX
XUMAYECKHX OOBEKTOB, — BEIIECTB W pEaklHii, — pacu€THple 3agadu 1o GopmyiaaM H
YpaBHEHMSM, HEOOXOAMMO TakXKe YBEIMYUTb YAEIbHBIH BEC CAMOCTOSITENbHOW palbOoThI
yuammxcs. C 3TOH Ienblo pacu€THBIE 3a/Ja4M, MPUBEAEHHBIE B KOHIE KaXAOTo maparpada
y4EOHUKOB, OLIEHUBAIOTCA U KOMMEHTUPYIOTCS YUUTEIEM Ha MPOTSHDKEHUM 3—5 MUHYT B Hayaje
Ka)KJI0r0 ypoKa.

Packpvimue ceéazu uszyuaemozo mamepuana c¢ Oyoywien npogeccuoHanbHoU
0esmenbHOCMbI0 6bINYCKHUKA CPEOHell WKONbl CHOCOOCmEYem YCUNEHUI) MOMUGAUUU
yuawuxca K u3y4eHuro Henpo@uibHoi OUCUUNIUHBL. ITO MOXKET OBbITh JOCTUTHYTO 4Yepes
BBINOJIHEHUE CTApIIEKIACCHUKAaMU 3aJaHui ¢ oOmel tematukoi «lloaroroBsTe cooluieHue o
TOM, KaK CBf3aHbl CBEJCHMSI KOHKPETHOM TeMbl ¢ BbIOpaHHOM Bamu BY3om wiu ¢ Oyaymiei
po¢eCCUOHATILHOMN EATEIbHOCTRION.

bonburyto ponb B MHTErpallid 3HAHUN CTApUICKIACCHUKOB IO XMMHUU U APYTUM
IIpeIMETaM HWIpaloT @uaocogckue Kamezopuu u 3aKOHbl, HATPUMED, 3aKOHBI Iepexoia
KOJIMYECTBEHHBIX OTHOILLIEHHUI B KaU€CTBEHHBIE, €IMHCTBA U OOPHOBI MPOTHBOMOJIOKHOCTEH WIIN
KAaTeropusi «OTHOCUTEIBHOCTH HUCTHHBI». Tak, B XOA€ AUCKYCCHH O CYTH INEPHOJUYECKOIrO
3aKOHA ydYalluecsl MPUXOASAT K BBIBOJY O NMPUYMHHO-CIEICTBEHHOW CBSI3M M3MEHEHHM CBOMCTB
3JIEMEHTOB U 00pazyeMbIX UMM BEIIECTB OT 3apsi/ioB U3 aTOMHBIX fJep WIM O JBOHCTBEHHOM
MOJIOKEHUH BOJOpoAa B mepuoauudeckor cucreme. Ilpum paccmoTpeHuM KiaccupuKaluu
XUMHUYECKHX 3J€MEHTOB M 00pa3yeMbIX MMM HPOCTHIX BELIECTB (METaIbl U HEMETaJUIbl) U
COEMHEHMUH (OKCUABI M THIPOKCHU/IbI) HA OCHOBE OTHOCUTEIBHOCTU UCTUHHOCTH O0Yy4Yaroluecs
OCO3HAaHHO paccMaTpUBAIOT 0a30BbIC MOHATHUS Kypca: CTPOEHHE aroMa M BHJbl XUMHUYECKUX
CBSI3€H, TUIIBI KPUCTAJUIMUECKUX PEIIETOK U (pU3MUecKre CBOMCTBA BEIIECTB, aM(pOTEPHOCTb.

OmuH yac B Henenwo, OTBEAEHHBIM Ha M3yYEHUE Kypca, MNPEANoiaraeT IHPOKOoe
UCIOJI30BAHUE JIEKUYUOHHO-CEMUHAPCKOU (POopMbl npoeedeHusn YueOHbIX 3aHAmui. ITO
MO3BOJISIET CTAPIIEKIACCHUKAM HE TOJbKO 3((EeKTHBHO ycBaumBaTh COJEpX aHHE Kypca, HO H
TOTOBUT MX K MPOJOHKEHNUIO 00pa30BaHus B BbICIIEH IIKOJIE, I/ie Takas opma rpeodiagaet.

O01mas xapakTepucTUKA Kypca

Oco0OeHHOCTH CcOAEpKAHMSI M METOAMYECKOTO MOCTPOCHUS Kypca CPOPMHUPOBAHBI Ha
ocHoBe ®I'OC COO.

1. ConmepkaHue Kypca BBICTPOCHO JIOTMYHO MU JOCTYITHO B COOTBETCTBHM C CHCTEMHO-
JeSTeTLHOCTHBIM TOIX0JI0OM Ha OCHOBE MEpapXUu yU4eOHBIX MPoodIeM

2. B 10-om kmacce CTapIIEKIACCHUKH 3HAKOMSTCS ¢ OOraThIM MUPOM OPTaHHYECKUX
BCIICCTB HA OCHOBEC pCain3allu UJACH B3aNMOCBA3U XUMHUYCCKOI'0 CTPOCHUS 3TUX BECIICCTB C UX
CBOMCTBaMHU U MPUMEHEHUEM
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3. Copnepxanue Kypca oOmeld xumun B 11-oM kilacce cnocoOCTByeT (HhOpMUPOBAHHIO
€AMHON XMMHYECKON KAPTHUHBI MHUpA Yy BBITYCKHMKOB CpPEJHEH IIKOJbl MYTEM pPacCMOTPEHUS
OOIIMX I HEOPTaHMYECKOM U OPTaHMYECKOW XMMUU TOHATHI, 3aKOHOB M TEOPHIl.

4. Vzyuenue Kypca MpOBOAUTCS HA OCHOBE COUETAHUS TEOPUHU U MPAKTUKU MPOOIEMHOTO
o0y4eHHs U TOAaYl MaTepualia B JIOTUKE HAYYHOTO MMO3HAHMUS.

5. TeopeTnueckre TMOJOKEHUS Kypca MIMPOKO TMOAKPEIUICHBl JIeMOHCTPAIlMOHHBIMU
XUMHAYECKUMHU HKCIIEPUMEHTAMH, JTA00PATOPHBIMHU OIBITAMH M MMPAKTHYECKUMH PabOTaMH.

6. Peanm3yercss uHTErpanus cCoAep KaHusi Kypca ¢ MpeIMeTaMu He TOJIBKO €CTeCTBEHHO-
Hay4yHOTr'0, HO U TYMaHUTAapPHOI'O LIUKJIOB.

7. JIOCTMKEHMIO TPEAMETHBIX, METANpPeAMETHBIX U JIMYHOCTHBIE pE3yJIbTaTOB
CIOCOOCTBYET CHUCTEMa 3a/aHuil B opmare peduieKCuu: MPOBEPhTE CBOW 3HAHHUSA, IPHUMEHUTE
CBOM 3HAHMUSI, UCIIOJIb3YHTE TOMOTHUTENbHYIO HHPOPMAIIUIO U BBIPA3UTE MHEHHUE.

8. PackpmiBaeTcs poib POCCUUCKHX YYEHBIX B CTAHOBIICHUH MHPOBOM XHMHUYECKOU
HayKH, YTO CIIOCOOCTBYET BOCIHUTAHUIO MATPHOTU3MA U HAIIMOHAIBHON CaMOUJCHTHU(PUKAIIUH.

9. Kypc peanusyeT cBsi3b yueOHON AUCIUILTHHBI C )KU3HBIO, YTO CIIOCOOCTBYET YCHUICHUIO
MOTHBAIUH yYaIIUXCs K U3yYCHUIO HEMTPO(MMIBHOM XUMHUH Yepe3 PACKPHITHE CBSI3H U3y4aeMOTO
MaTepuana ¢ Oyayiiei o0pa3oBaTenbHOM TpaeKTopuell u MpodeccnoHaNbHOM 1eATEeIbHOCTH.

10. B kypce mpencraBieHbl COBPEMEHHBIC HAIIPABICHHS PA3BUTHSI XUMHUECKOW HAYKH U
TEXHOJIOTUH.

11. B kypce Halui oTpakeHHe OCHOBHBIE COJIEPKATEIbHBIC THHUH:

«Bewecmeo» — 3HaHWS O COCTaBe, CTPOEHUHU, CBOMCTBaX ((PU3MYECKUX, XUMHUYECKUX U
OMOJIOTMYECKHX ), HAXOXKJACHUU B IPUPOJIC U MOTYUCHUH BaXKHEHIIINX XUMHUYECKUX BEIIECTB;
«Xumuyeckana peaxkyusa» — 3HAHUA O MPOLECCAX, B KOTOPBIX IPOSBISIIOTCA XUMHUYECKUE
CBOMCTBA BEILIECTB, YCIOBUAX UX MPOTEKAaHUS U CI0c00ax YIpaBiIeHUS UMU;

«IIpumenenue eeujecme» — 3HAHUS B3aUMOCBSI3U CBOMCTB XMMMUECKHUX BEILECTB, Hauboiee
UCIOJIb3YEMBIX B OBITY, MPOMBILIUIEHHOCTH, CEJIbCKOM XO3SMCTBE, 3/[paBOOXPAaHEHUH MU Ha
TPaHCIIOPTE;

«f3plKk Xumuu» — CHCTEMA 3HAHUWA O BAKHEHIIUX TOHATHUSIX XUMHU W XUMHYECKOMN
HOMEHKJIAaType HeopraHuueckux u opranndyeckux BemectB (MIOITAK wu TpuBmanbHOiN);
BJIAJICHUE XUMUYECKONW CHMBOJMKOU M €€ OTpaX€HWEM Ha MUChbME, —XUMHUYECKHMH 3HAKaMH
(cumBoamu), GopMyNibl U ypaBHEHHUsS, a Tak)Ke MpaBuiia repeBoja WHGOpPMAIUU C POJTHOTO
SI3pIKa Ha SI3BIK XUMHH U 0OPaTHO.

MecTo npeamMera B y4eOHOM MIaHe

Kypc xumum B cpenHel mkose mnpenycmarpuBaercss PenepaabHbIM TOCy1apCTBEHHBIM
o0pa3oBaTeNbHBIM CTAaHAAPTOM KaK COCTaBHAas 4acTb HpeaMeTHOM oOmactu «EcrecTBeHHO-
HAyYHBIE ITPEIMETHD.

XuMmHsl BKIIIOYEHA B pasjies1 0a3ucHOro yueOHOro miaHa cpeaneit mkoisl «CoaepkaHue,
(dbopMupyeMoe Y4YacTHHKaMHM OOpa30BaTENbHOIO IpoOIEcca», MOITOMY OOy4arouluecss MOTYT
BbIOpaTh XMMHIO Kak Ha 0a30BOM, Tak M Ha YIIyOJIEHHOM YypOBHE WM K€, B KayecTBe
I TEpPHATHBHI BBIOpATh HHTETPUPOBAHHEIN Kypc «EcTecTBO3HaHME.

B 6asucHom yueOHOM IutaHe 0O0IIE00pa30BaTENbHBIX OpraHU3alMid H3y4eHHE XHUMUHU
npoBoauTcs u3 pacuy€éra 1 gac B Hepemo (70 gacoB 3a jBa roja 0O0y4YeHHs ), B COOTBETCTBUH C
KOTOpPBIM M pa3zpaboTaHa JaHHas paboyass HporpaMMa MO XUMHH JUIsL CpPEIHEro oOIIero
oOpa3oBaHMs Ha 0a30BOM YpOBHE.

JInuHoCTHBIE, MeTanpeIMeTHbIE H NpeIMeTHbIE Pe3y/IbTAThl 0CBOEHHS Kypca
OOydeHue XuMHH B CpeAHEN 1IKosie Ha 6a30BOM YpOBHE IO JAHHOMY KYpCy CIIOCOOCTBYET
JTOCTHKEHUIO 00Y4aIOUIMMHUCS CIEAYIOIINX JIUYHOCHHBIX PE3YIbIMaAmog:.
YyBCTBA FOPAOCTH 32 POCCUMCKYIO XUMUYECKYIO HayKy U OCO3HAHHUE POCCUICKOMN IpaskJaHCKOM
UACHTUYHOCTU — 8 YEeHHOCMHO-0PUEHMAYUOHHOU cghepe,
0CO3HaBaTh HEOOXOIMMOCTh CBOCH IMO3HABATENBHOHN NEATEILHOCTH U YMEHHE YIPABIATH €IO,
TOTOBHOCTb M CIHOCOOHOCTh K CaMOOOpPa30BaHMIO Ha MPOTSHKEHUM BCEH JKU3HU; TOHMMaHUE
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3)

4)

1)

2)

3)

4)

BXHOCTH HENPEPBIBHOTO 00pa3oBaHMs Kak (aKkToOpy YCIEHIHOM NpoQecCHOHANbHON H
00IIIeCTBEHHOM JEATENHHOCTH; — 8 NO3HAB8amelbHOU (KOTHUTUBHOM, MHTEJUICKTYalIbHON ) cghepe
TOTOBHOCTh K OCO3HAaHHOMY BBIOOPY JaiibHEHIIeil 00pa3oBaTeIbHON TPACKTOPHH HIH CQephl
poeCCUOHATBHON IEATEBHOCTH — 8 mMpy008ol cepe;
HETPUATHE BPEAHBIX MPUBBIYEK (KypeHUs, yNoTpeOJIeHUsT alKorojs U HAPKOTUKOB) Ha OCHOBE
3HAaHUN O TOKCMYECKOM U HAPKOTHYECKOM JEHCTBUH BEIIECTB — 6 chepe 300posbechepedicenus
u bezonacnozo obpasa HCUsHu,

Memanpeomemuvimu pe3yibmamamu OCBOCHUS BBITYCKHHKAMHU CpEIHEH MIKOJIBI Kypca
XUMUU SBISIOTCS:
UCNnoIb3068aHUue OCHOBHBIX METO/OB MO3HaHUs (OMpejesieHne NCTOYHUKOB Yy4eOHOM M HaydHOU
uHboOpMalnY, TOJXy4YeHUEe 3TOM uHpopManuu, e€ aHaau3, ¥ YMO3AaKIIOYCHHsS Ha €ro OCHOBE,
W3TrOTOBJICHHUE U IMpe3eHTalusi HHHOPMAIIMOHHOTO MPOIyKTa; MPOBEICHUE IKCIIEPUMEHTA, B TOM
YHcie U B MPOLECCE UCCIIE0BATENBCKOM AEATEIbHOCTH, MOJICIUPOBAHUE U3y4aeMbIX 00bEKTOB,
HaONIo/IeHne 3a HUMHU, UX H3MepeHue, ¢ukcanus pe3ylbTaTOB) U UX HpUMEHeHue s
MOHUMAaHHMSI Pa3IMYHBIX CTOPOH OKPY)KAIOLIEH NeHCTBUTEIBHOCTH;
gladeHue OCHOBHBIMU HHTEJUICKTYAJIIbHBIMU OIEpalusMu (aHadu3 W CUHTE3, CpaBHEHUE U
cUcTeMaTu3anus, 0000IIeHne 1 KOHKPEeTU3alysl, KiiacCu(uKalus U MOUCK aHAJIOTOB, BHISIBICHUE
MIPUYMHHO-CJICICTBEHHBIX CBSI3€H, (OPMYNIHMPOBKA THIIOTE3, MX IMPOBEpPKa W (POPMYIHPOBKa
BBIBOJIOB);
noswanue OOBEKTOB OKPYXKAIOIIETO MHpa B IUIAaHE BOCXOXJICHHUS OT a0CTPakTHOTO K
KOHKpPETHOMY (OT 00111ero yepe3 4acTHOE K €AMHUYHOMY);
CNOCOOHOCMb BBIIBUTATh U M HAXOJUThH CPEJICTBA, HEOOXOJUMBIE ISt MX JTOCTHKEHHUS;

5) ymenue bopMynIuMpoBaTh LENH U ONPEACIATH 337a4d B CBOEH MMO3HABATEIbHOM JEATEILHOCTH,

6)

OIIpEeAEIATh CPEACTBA JUIS JOCTHXKEHUS LIeJIel U peleHus 3a/1ay;

onpedensims Pa3HOOOpPa3HbIE UCTOYHUKHU TMOJIyUYEeHUsI HEOOXOIMMOM XUMUYecKor HHpopmanuu,
YCTQHOBJICHHE COOTBETCTBHS COJACPXKaHHS ¥ (OPMBI TPEACTABICHUS HWH(POPMAIMOHHOTO
MPOJIYKTa ayAUTOPHUH;

7) ymeHnue MPOMYKTUBHO OOMIATHCS W B3aMMOJICHCTBOBATh B MPOIECCE COBMECTHOM JEATEIBHOCTH,

8)

YUUTBIBATh MO3UIMH JPYTUX YYACTHUKOB JEATEILHOCTH, 3((HDEKTUBHO pa3peliaTh KOHOIUKTHI;
20MOBHOCMb K KOMMYHUKaUUU (TIPEACTaBIATh PEe3yNbTaThl COOCTBEHHOW IIO3HABATEIbHON
JesITebHOCTH, CIIBIIIATh U CIYLIaTh ONMIMOHEHTOB, KOPPEKTHUPOBATH COOCTBEHHYIO MO3UIIMIO);

9) ymeHue UCTIONB30BATh CPEACTBA MHPOPMAIIHOHHBIX ¥ KOMMYHHKAIIMOHHBIX TEXHOJIOTHIT (1ayee

— HWKT) B pemeHnr KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OPTraHU3AIMOHHBIX 3a7ad C
cOoOMI0ICHUEM TpeboBaHMU SPrOHOMUKH, TEXHUKH 0e30IacHOCTH, TUTHEHEI,
pecypcocOepexeHus, MPaBOBBIX M ATUYECKUX HOPM, HOPM UH(POPMAIIMOHHOM 0€30MaCHOCTH;

10) graodenue S3bIKOBBIMU cpeacrsamMu, B TOM YUCIIC U A3BIKOM XUMHU — YMCHHEC SICHO, JIOTUYHO U

TOYHO H3JIaraTh CBOI TOYKY 3pEHUS, UCIOJIb30BaTh a/J€KBaTHBIE S3BIKOBHIE CPEICTBAa, B TOM
YlClie 1 CUMBOJIbHBIE (XUMUYECKUE 3HAKU, GOPMYJIbI U YPAaBHEHUS).

Ilpeomemnvimu pesynomamamu U3y4eHns XuMUU Ha 0a30BOM YPOBHE Ha CTYIIEHU CPEIHETO
o0m1ero o6pa3oBaHus ABISAIOTCS CIEIYIOIINE PE3YIbTaThI.

B no3naBaresnbHoil cdepe:

3Hanue (nMOHUMaHUe) TEPMUHOB, OCHOBHBIX 3aKOHOB M BAKHEHIIMX TEOpHH Kypca
OpraHUYECKOMN U OOIIEH XUMHH;

VMeHue HaOIOJaTh, OMUCHIBATh, (PUKCUPOBATH PE3yNabTaThl U JieNaTh BBHIBOJBI HA OCHOBE
J€MOHCTPALIMOHHBIX U CAMOCTOSATEIBHO NMPOBEAEHHBIX SKCIEPUMEHTOB, MCIOJB3YS AJIL 3TOTO
POJHOM (PYCCKUHM MM UHOM) SI3bIK U SA3BIK XUMUH;

yMeHue KI1acCu(UIMPOBaTh XUMUUECKHE 3JIEMEHTHI, IPOCThIE BELIECTBA, HEOPTAaHUYECKUE U
OpPraHUYECKUE COETUHEHUS, XUMUYECKHE ITPOLIECCHI;

VMeHue XapaKTepru30BaTh 00IIKe CBOWCTBA, MOJIyYeHHE U IPUMEHEHUE HW3YYEHHBIX KIIacChl
HEOPraHMYECKUX M OPraHMYECKHX BEIIECTB U UX BAKHEHIINX IPEICTaBUTEIEH;

onucvléams KOHKPETHbIE XMMHYECKHE PEaKLM{, YCIOBUS UX IPOBEIEHUS U YIpPaBIICHUS
XUMHUYECKUMH MIPOLIECCaMU;



VMeHue TIPOBOAMTH CAMOCTOSATENBHBIM XUMHUYECKHUH OKCIEpUMEHT U  HaOIoAaTh
J€MOHCTPALIMOHHBIN SKCIIEPUMEHT, (PUKCUPOBATH PE3yJbTAaThl U JIE€1aTh BBIBOJBI U 3aKIIOUCHUS
II0 pe3yJibTaTam;

NPOSHO3UPO6AMb CBOWCTBA HEU3YUYECHHBIX BELIECTB 110 aHAJIOTHH CO CBOWCTBAMHU U3Y4YEHHBIX
Ha OCHOBE 3HAHUS XUMUYECKUX 3aKOHOMEPHOCTE;

onpeodenams UCTOYHUKH XMMHUYECKOH HH(OpManuu, nojaydarb €€, NPOBOAUTH aHAJM3,
M3TOTaBJIMBATH HH(POPMAITMOHHBIN MPOIYKT U MPEACTABIATH €T0;

9. ymemwv nonvzosamvca o00A3aTENBHBIMU CIPaBOYHBIMM MaTepuanamu: [lepuoanyeckoit
cucreMol xumuueckux anemeHtoB JI. WM. MenneneeBa, TtaOnuiel pacTBOPUMOCTH,
NMEKTPOXUMHUYECKUM PAJOM HANPSKEHUN METAUIOB, PAIAOM JJIEKTPOOTPHULIATEIBHOCTH — JUIS
XapaKTEpUCTUKU CTPOEHMSI, COCTaBa U CBOICTB aTOMOB XUMHUYECKUX 31eMeHTOB |—IV nepuonos
1 00pa30BaHHbBIX UMM IIPOCTHIX U CIOKHBIX BELIECTB;

10. ycmanosnenue 3aBUCUMOCTM CBOMCTB M TNPUMEHEHUS BAXHEWIIMX OpPTraHUYECKHX
COEAMHEHUI OT MX XUMHYECKOI0 CTPOEHUS, B TOM YMCJIE U OOYCIIOBIEHHBIX XapaKTEpPOM ITOTr0
CTpoeHus (TpeeIbHBIM WIIH HeTIPEIEIbHBIM) U HATHUUEM (DYHKIIMOHAIBHBIX TPYIIIL,

11. moodenuposanue MonEKy1 HEOPraHUYECKUX U OPraHUUECKUX BEILECTB;

12. nonumanue XUMHUYECKOW KapTHHBI MHpPAa KaK HEOTHEMJIEMOW YacTH IEJIOCTHON HaydHOH
KAapTUHBI MUDA.

B neHHoCcTHO-OpHeHTALMOHHOM c(hepe — (OpMUPOBAHHE COOCTBEHHON MO3ULMU IIPU OLIEHKE
IIOCJICACTBUM Il OKPYXKAKOIIEH cpebl AESITEIIbHOCTH Y€I0BEKa, CBI3aHHOM C IIPOU3BOACTBOM U
nepepadoTKON XUMHUECKUX POIYKTOB;

B TpynoBoii cdepe — nposedenue XMMUUECKOTO SKCIIEPUMEHTA; pa3zeumue HaBbIKOB Y4eOHOH,
IIPOEKTHO-UCCIEAOBATENbCKOM M TBOPUECKOM  JEATEJIbHOCTM  IPU  BBINOJIHEHUU
MHIVBUAYAJIBHOTO IIPOEKTA 110 XUMMUH;

B cdepe 310poBOro odpasza Ku3HU — coOa0Oenue TIpaBUI 0OE30MacHOr0 OOpaniCHHs C
BELIECTBAMM, MaTepHallaMy; OKa3aHHUE NEPBOM MOMOUIM NPU OTPABJICHMSX, OKOTax W TpaBMax,
MIOJIYYEHHBIX B pe3y/lbTaTe€ HApYyLICHUS MpaBWJI TEXHUKU OE30MacHOCTH IpU padoTe ¢
BEIIECTBAMH U J1a0OPaTOPHBIM 000PYJOBAaHUEM.

Conep:xanue kypca 10—11 kinaccoB. ba3oBblii ypoBeHb

CopepxaHue Kypca XapaKTepU3yeTcs IEeNOCTHOCTbIO U CHUCTEMHOCTBIO Y4eOHOro
IpeaMeTa, Ha OCBOGHHE KOTOPOT0 OTBEIEHO KECTKO TUMUTHPOBAHHOE Y4eOHOE BpeMsl.

[TepBas gacth kypca (10 kiacc) mocBsilieHa OPraHUYECKUM COeTMHEHUSM, a BTopas (11
KJIacc) — oOmIel XUMUH.

CTpyKTypHpOBaHHE Kypca OPraHMYeCKOW XHWMHH OIpEAENsieTcs] HUACSIMU TEOpUU
pasBuBaroIiero ooyuenus JnpkoHuHA ¥ B. B. JlaBblioBa ¥ CTaBUT LIENBIO Pa3BUTHE yUAITUXCS
HenpOo(UIBHBIX IO OTHOIICHHUIO K XMMHH KJIACCOB CPEICTBAMU yueOHON MUCIUIIUHEL [ToaTomy
BHayaJle pacCMaTpUBAIOTCSI KpaTKHWE TEOPETUUYECKUE CBEICHHS O CTPOEHUH, KJIACCU(PHUKALUU U
crioco6ax (OpMHUPOBAaHUS HA3BaHUIM OPraHUYECKUX COCTUHEHUH, 00 0OCOOCHHOCTSAX MPOTEKaHUs
OpPTraHWYECKUX PEaKIMi B CPABHEHWU C M3YUYCHHBIMH B OCHOBHOW INKOJIE THUTIAMU XHMHUYECKHUX
peakiuil ¢ yyacTUEM HEOpPraHMYECKUX BellecTB. Ha HauanbHOM 3Tare pacKkpbIBatOTCS MPUUMHBI
MHOT000pa3usi OpraHNYECKUX COeTUHEHUH.

Hanee paccMaTpuBarOTCS OCHOBHBIE  KJAcChl OpPraHMYECKUX  COCIMHEHHH —
YTJI€BOAOPOAOB (aJIKaHOB, aJKEHOB, JUEHOB, aIKWHOB, apE€HOB) M UX MPUPOJHBIX HCTOYHHUKOB
(mpupoaHOTO raza, HehTH U KAMEHHOTO YIJIsi). DTO MO3BOJISIET 3aKPEUTh OCHOBHBIE TTOJOKCHHUS
TEOPUHU XUMHUYECKOT0 CTPOEHUSI OpraHnyecKux coennHennii A. M. byrieposa.

3areM CBEIEHMS O 3aBUCUMOCTH CBOMCTB OPraHUYECKUX COEIMHEHUH OT UX CTPOEHUS
pa3BUBAIOTCSI MpPH PACCMOTPEHUHU KIIACCOB KHCIOPOJACOAEPKAIIUX COEIUHEHUH (CIHMPTOB,
(deHona, anapAETUAOB, KapOOHOBBIX KHCIIOT, CIOXHBIX J(HUPOB, JXUPOB U YIJIEBOJIOB) U
a30TCOJEpKAIIUX OPTraHUYECKUX COEAMHEHUN (aMHHOB, aMUHOKHCIIOT, OEJIKOB U HYKJIEHMHOBBIX
KHUCJIOT).



Wnero nenenonaranus, T. €. OTBETa Ha BOIIPOC O POJIM OPraHUYECKOW XMMHUU B KU3HU
COBPEMEHHOI0 OOIIECTBa, peaqu3yeT 3aKIIYUTENbHAs I1aBa Kypca «OpraHuueckas XUMHs U
obmecTBo». B Hell oOydaromecss 3HAKOMSATCA C TaKUMH BaXXHBIMH B TIPAKTHYECKOM U
OMOJIOTMYECKOM OTHOLIEHUH BELIECTBAMU M MaTepuallaMH, Kak IIJJacTMacchl M BOJIOKHA,
(bepMeHTBI, BATAMUHBI, TOPMOHBI U JIEKAPCTBA, a TAKXKE C IOCTUKECHUSIMHU OMOTEXHOJIOTHH.

Wnen teopun pa3BUBaroOIEro oOyueHHs MOJOKEHbI U B OCHOBY Kypca o0Imed xumuu. Y
CTapILIEKIACCHUKOB (OPMHPYETCS IIEJIOCTHOE NPEACTAaBICHHE O XUMHYECKOM Hayke H
XMMHMYECKOM IIPOM3BOJCTBE, a TAKXKE O €JUHON €CTECTBEHHO-HAYYHOU KapTUHE MUPA, B KOTOPOU
XMMHYECKas KApTUHA MUpPA SIBJISIETCS €€ HEOThEMIIEMOM YaCThIO.

B kypce oOmieli xumMuM BHavaje ydauiuecs 3HAKOMSATCS MOCIECAHUMHU JOCTHKEHUSIMU B
o0JIacTH M3y4YEeHHs aTOMa, Y3HAIOT O COBPEMEHHBIX METO/axX IO3HAHHsS CTPOSHHS aroma,
YIIIyOJISIOT M pacIlUpSIOT 3HAHUSA, IIOJIY4YEHHBIE B KypCce OCHOBHOM ILIKOJIBI, O CTPOEHUH aToMa U
BeliecTBa Ha ocHoBe [lepuonanueckoro 3akoHa u Ileprnonnueckon cucremsl . . Menneneena,
00 oO0muxX CBOHCTBaX KJIACCOB OPraHWYECKMX M HEOPraHUYeCKUX COECJUHEHUH (KUCIOT,
OCHOBaHUH, aM(OTEPHBIX COCNMHEHMI) B CBETE€ TCOPHH IJIEKTPOJIUTUYECKON AUCCOLMAIMH U
npoToHHOW Teopuu. Jlagee paccMmarpuBaeTcsi KiIacCU(PHUKAIMA XUMHYECKUX pEakuuid B
OpPraHMYECKON M HEOpPraHW4YecKOW XMMHHU. 3aBepIllaeT KypC 3HAKOMCTBO CTapILIEKIACCHUKOB C
NEePCHEKTUBAMM PA3BUTHUA XMMHUYECKOHM HAyKHM U XMMHUYECKOI'O MPOU3BOCTBA, C MpobieMaMu
OXpaHbl OKPY’KaIOLLEH CPeibl OT XUMUYECKOIO 3arpsI3HEHUS U MTYTSIMH UX PELICHUS.

Copaepxanue kypcea. 10 kiaacc. ba3zoBblii ypoBeHb
Teopua cmpoenusa opeanuueckux coedunenuii A. M. Bymneposa. Ilpeomem
opeanuueckon xumuu. OpeanHuueckue eewjecmed: NPUpPOOHble, UCKYCCHBEHHbIE U
cunmemuyeckue. OcobeHHOCMU COCMABA U CMPOEHUS OP2AHUYECKUX Beuiecms.
Bumanusm u eco kpax. Ilonsamue 06 yeneeooopodax.
OcHOBHBIE MOJIOKEHHMSIT TEeOPUMH XHMHMYECKOro crpoenuss bByrtiaeposa.
BanentHocts. CrpykTypHble (GOpMyJbl — TOJHBIE U cokpawéHHble. IIpocTbie
(ogMHapHble) W KpaTHbIE (JBOMHBIE W TpOIHbIE) CBs3U. M30Mepbl M H30Mepus.
B3anMHOe BIusiHHE aTOMOB B MOJIEKYJIE.
Hemoncmpayuu. Hekotopble o0II1e XUMHUECKUE CBOWCTBA OPraHUYECKHX BEIECTB:
WX TOpeHHe, IUIaBlieHne W oOyriauBanue. Mojenu (1apocTep>KHEBbIE U O0OBEMHBIC)
MOJIEKYJI OPTaHUYECKUX COEOMHEHMM pa3HbIX KiIaccoB. OmnpeneneHue 31€MEHTHOTO
COCTaBa OPraHUYECKUX COEAUHEHHUI.
Jlabopamopnwie onvimpl. V13roTOBIEHNE MOJIEIEH OPraHUUECKUX COETMHEHNH.
Yri1eBoaopoabl M X NPUPOAHbIC HCTOYHUKH
IIpeneabHbie yriaesoaopoabl. Ankanbl. Onpenenenue. ['oMonornueckuil psj ajakaHOB U €ro
obmas ¢opmyna. CrpykrypHas u3oMmepus yriaepojnHoi unenu. Pamguxanel. Homenknarypa
ankaHOB. XMMHUYECKHE CBOMCTBA aJIKaHOB: TOPEHME, pEaKIMU 3aMelleHHsl (TaloreHUpOBaHUE),
peaxkuus pa3iokKeHHs] METaHa, peaklus JeTHIPUPOBAHMS dTaHa.
HenpenenbHbie yrieBoaopoAbl. AJIKeHbl. OTWIEH. ['OMONOrm4yecknid psj — aJKEHOB.
Homenxknarypa. CtpykTypHas u3omepus. [IpoMblIIIEHHOE NOJy4YEHHE AIKEHOB: KPEKHHI U
JNeTUIpUpOBaHUE aJKaHOB. Peaknus neruaparaluy 3TaHOJNA, KakK J1abopaTOpHBIA crocod
MOJIyYE€HUs1 OTWIEeHa. PeakuuM mnpucoeIMHEHUs: THApaTalys, TUAPOTraJoreHUpOBaHUE,
rajJloreHupoBanue, noauMepuszanuu. [IpaBwio  MapkoBHHKOBa. OKHCIIEHHE — QJIKEHOB.
KauecTBeHHBIE peaKIIM1 Ha HENPEAEIbHBIE YTIIEBOAOPOIBI.
Aaxkanuennl. Kayuykun. Homenknatypa. Conpspk€HHble aueHsl. byranmen-1,3, wm3omnpes.
Peaknus JleGeneBa. Peakium mnpucoenuHeHHs —ankaaueHoB. Kaydyku: HaTypaibHBIH,
cuHTeTnuyeckue (OyTaaueHoBbIN, N30MPEeHOBBIN). Bynkanuzanus kayuyka. Pesuna. 900HHUT.
Aaxuabl. O0mas xapakTepucTHKa roMojiorudeckoro psjaa. CrocoObl 00pa3oBaHMs Ha3BaHUIA
alKMHOB. XMMHUYECKHE CBOWCTBAa  alleTUJIE€HAa: TOpeHHe, pPEaKIUH IPUCOEAUHEHUS:
THJIpOTajJOreHUpOBaHue, raloreHUpoBaHue, rujpaTtanus (peakuus Kyueposa), — ero noixydeHue
Y IpUMEHEHNe. BUHWIXI0pUA ¥ ero noJuMepu3anys B NOJIUXJIOPBUHUIL



Apenbl. beH3ou, kak peIcTaBUTENb apOMaTUYECKUX YIIIeBOJOpo10B. CTpOEHHE €ro MOJIEKYJIbI
U CBOHCTBa (U3MUECKME W XUMHYECKHE CBOWCTBA: TOpEHHE, pEeaKklUUd 3aMelleHus —
raJJoreHupoBaHue, HuTpoBanue. [lonyuenue u npumeHenne OeH3ona.

IMpupoanbiii 1 monyTHbIM ra3pl. CoctaB nmpupoaHoro rasa. Ero HaxokaeHue B NPUPOJIE.
[IpenmyiecTBa NMpUPOAHOIO ra3a Kak TOIIMBA. XMMHUYECKas nepepaboTKa IMPUPOIHOro rasa:
KOHBepcHusl, muposnn3. CHHTE3-ra3 v ero NpuMeHEHHE.

[TommytHbie Ta3bl, ux cocraB. [lepepaboTka MOMYTHOTO ra3a Ha (paklUHU: CyXOW ras, MpoIaH-
OyTaHOBas CMECh, Ta30BbI OCH3HH.

Hed1b u cnocodbl eé nepepadorku. CoctaB HepTH U €€ mepepaboTKa: NeperoHKa, KPEeKHHT,
pudopmunr. Hedbrenpoayktel u ux nomydenue. [lonstue o6 oktaHoBOoM uucie. XUMHUYECKUE
CTIOCOOBI OBBIIICHHS KaueCTBa OCH3HMHA.

KamenHnplii yrojgb» m ero mepepadorka. KokcoBaHne KaMEHHOTO YIJII M €ro MPOJYKTHI:
KOKCOBBIH ra3, aMMHayHas BOJ1a, KAMEHHOYTOJIbHAS CMOJIa, KOKC. [ a3uukanist KaMeHHOTO yIJis.
Jlemoncmpayuu. I'opeHue TpenenbHbIX W HENPECNbHBIX YIJIEBOJOPOJOB: METaHa, 3TaHAa,
anetTuyieHa. KadecTBEHHblE peaklUMHM Ha HENPEJENIbHbIE YIJIEBOAOPObl: 00ECLBEUNBAHUE
STWJICHOM M AalleTHJIEHOM pPAacTBOPOB IMEpMaHraHaTa Kaius U OpoMHO#M Bojabl. OTHOIIEHHE
OeH30I1a K 3TUM OKHCIUTENsIM. Jleruapartamnus stanona. ['maponns kapouaa xaneius. Komekunu
«Hed1p 1 HedrenpoaykTs», «KaMeHHBIN yroib U MPOAYKTH €ro mepepaboTkuy, «Kaydykuy».
Kapra none3nbix uckonaemoix PO.

Jlabopamopnusie onvimpr. OO6HapyXeHUE TPOAYKTOB ropeHusi cBeud. VccrnemoBaHue CBONCTB
Kay4yKOB.

Kuciopoa- u a3orcoaepxainue OpraHnyecKue coeMHeHns

Onnoaromuble cnuptbl. Onpenenenne. @OyHKIMOHANbHAS  TUAPOKCWIbHAS — TPYIIA.
I'oMosiornueckuii  psii  NpenenabHBIX  OJHOATOMHBIX  CHUPTOB. V3oMepuss mOJIOKEHUs
¢GbyHKIIMOHAMBHOW Tpynnbl. BogopoaHas cBs3b. XUMHUECKHE CBONCTBA CHUPTOB. AJbJIErHaHAs
rpymmna. Peakums ostepuduranuu, cioxsaeie 3¢upbl. I[lpumenenue couproB. /JledicTBue
METUJIOBOTO U 3THJIOBOT'O CIIMPTOB Ha OPTaHU3M YEJIOBEKa.

MHoroaroMHble cIMPThI. DTUICHIJIUKOIb, KaK IPEICTaBUTENb JBYXaTOMHBIX W INIMLEPHH, KaK
IIPEICTaBUTEND TPEXaTOMHBIX CIUPTOB. KauecTBeHHas peakuusi Ha MHOIOATOMHBIE CIIUPTHI, UX
CBOICTBa, mosyueHue u npuMeHenue. [lonstue 06 antudpuszax.

®enon. CtpoeHue, MoaydeHrue, CBOWCTBA U MpUMeHeHHe (eHona. KauecTBeHHbIE peakluu Ha
(denos. B3anMHoe BiIMsSIHEE aTOMOB B MOJIEKYJIe (heHoJIa.

Aabaeruabl U KeToHbl. Dopmanpaerus M aneTanpAerul, Kak INPEACTaBUTEIN allbJETHJIOB,
coctaB MX MojeKkysl. DyHKIMOHaJIbHas KapOOHWiIbHas rpymma. KauecTBeHHblE peakiUu Ha
anpreruspl. CBOICTBa, MONTYYeHHE U MPUMEHEHHE (opManbleruia u anetanpaeruaa. Peakuun
MOJIMKOHIeH AUy Uit hopManbaeruaa. IlonsTie o KeToHax Ha MpUMeEpe alleTOHA.
KapGoHoBble KHCIOTHI. ['OMOIOTMYECKHH psi HpPENEIbHBIX OIHOOCHOBHBIX KapGOHOBBIX
kucnoT. JKupHble KapOOHOBBIE KHCIOTHl. XHMHUYECKHE CBONCTBA KapOOHOBBIX KHCIIOT.
IlosnydyeHne u npUMEHEHNE MyPaBbUHON U YKCYCHOM KHCIIOT.

Caoxuble 3¢upsbl. Kupsbl. Peaknus srepudukanuu. Cnoxuasie 3¢upbl. XKupbl, ux coctaB u
ruaAponu3 (KUCIOTHBIN U MeT0YHo). Mbuta. ['uapupoBaHue >KUPOB.

VYraeBoabl. YrieBoapl. MonHocaxapuasl. [mroko3a kak  ampaermpocnupT.  Copowr.
MomnouHnokucinoe u  crnuproBoe  Opoxenue. Dorocunre3. [ucaxapunel. Caxaposa.
[Tonucaxapuasl: Kpaxmail, LEJUTH0I03a.

AMMHBI. AMUHOTpYIINa. AMUHBI IpeJieNibHbIE U apoMaTnyeckue. AHWIMH. [lonydyeHre aMHHOB.
Peakuust 3unnHa. XvMu4yeckue cBONCTBA U IPUMEHEHUE AMHUHOB.

AMHMHOKHMCJIOTBI. AMHMHOKHCIIOTBI, COCTaB MX MOJIEKYJ M CBOHCTBa, Kak aM(pOTEpHBIX
OPraHMYECKUX COEAVHEHMH. [TMIMH, Kak MpeACTaBUTENb aMHUHOKHCIOT. Ilomydenue
MOJIUTIETH/IOB PEAKIIMEN MOJMKOHAeH A, [IoHATHE O MENTUHOMN CBSI3H.

Bbeakun. CtpoeHue Monekyn OeNnKoOB: TepBUYHAs, BTOPUYHAs M TPETUYHAS CTPYKTYPBI.
KayecTBeHHbBIE peakiiuy Ha O€JIKH, UX THIPOJIN3, ACHATypalus U Onosoruueckue GyHKIuM.
JHemoncmpayuu. IlonydeHue anpIeruiioB OKHCICHHEM CIHUPTOB. KauecTBeHHas peakius Ha
MHOT'OAQTOMHBIE CHUPTHL. 3aBHCHMOCTh PAacTBOPUMOCTH (PeHOJIAa B BOJE OT TEMIIEPATYpBHI.
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BiaumopeiictBue ¢ 6pomHoit Bomoit u xnopuaom xkene3a(lll), kak kadecTBEeHHBIE PEaKIMU Ha
(dbenon. Peakmum cepeOpsHOTO 3epKajia M CO CBEXENMOJy4eHHBIM Tuapokcuaom Mmenu(ll) mpu
HarpeBaHuM, KaKk KayeCTBEHHbIC PEAaKUMMU Ha anpieruipl. OOpasubl MypaBbUHOW, YKCYCHOM,
MaJIbMUTHUHOBOM M CT€APUHOBON KHCIIOT U UX PACTBOPUMOCTH B BOJE. AJIbJIETHIHbIE CBOWCTBA U
CBOMCTBA MHOIOATOMHBIX CIHMPTOB TIJIOKO3bI B peakuuu c¢ rtugpokcugom  wmeau(lIl).
Wnentudukanus kpaxmana. KauecTBeHHbIE peakIK Ha OCIKHU.

Jlabopamopnwie onvimbi. CpaBHEHUE CKOPOCTH HCIAPEHUs BOABI U 3TaHoJa. PacTBopuMOCTh
TIIMLIEpUHA B BOJle. XMMHUYECKHE CBOMCTBA YKCYCHOM KHUCIOTHL. OmnpeaeneHue HenpeaeabHOCTH
pactutensHOoro Mmacna. MaeHTuukamus KpaxMaia B HEKOTOPBIX MPOAYKTaxX IHTaHUS.
W3rotoBnenne kpaxmalbHOro Kieiicrepa. W3rotoenenue wojeneidl MOJEKYJl aMHHOB.
N3rotoBneHne MoAEIN MOJIEKYJIbI [IIULMHA.

Ilpakmuueckas paboma. Vinentndukanys OpraHndecKuX COSIMHECHUH.

Oprannyeckasi XumMusi 1 00111eCTBO

Buorexnosorus. Ilepuonsr e€ passutusa. Tpu HampaBieHUss OMOTEXHOJOTHU: TeHHas (WK
TCHETHYECKas) MH)KECHEPHs; KJIETOUHAsl MH)KEeHEepusi; OMoornyeckass MHXeHepHs. | eHeTnyecku
MoauduimpoBanusle opranudMel  (I'MO) wu Tpancrennas mnpoaykuus. KioHupoBaHue.
HNmmobunn3oBanHble PEPMEHTHI U HX TIPUMEHEHHE.

Mommmepsl. Knaccuduxanus nonumepos. MckyccTBeHHbBIE MONUMEPBI: LEITYI0U, alleTaTHBIN
mENK, BUCKO3a, 1eJIodaH.

Cunrernuyeckue nojumepsbl. [lomumepusanus U NOTUKOHACHCALIMSA, KAK CIIOCOOBI MOMyYeHUs
nonnMepoB. CuHrerndeckue Kayudyku. llomuctupos, TeQuoH M MNOJIMBUHWIXJIOPHUI, Kak
npeacTaBuTeNH miactMace. CHHTETHYECKHE BOJIOKHA: KAallpOH, HAIJIOH, KeBJIap, TaBCaH.
Jemoncmpayuu. Konnexkunuy KayuyKkoB, I1JJACTMACC, CAHTETUYECKUX BOJIOKOH U U3JEJIUN U3 HUX.
depMeHTaTUBHOE PA3I0KEHHE IMEePOKCHIa BOAOPOJA C IMOMOIIBI0 KaTaja3bl CBEKEHATEPTHIX
MOPKOBH MJIH KapTOQEIIs.

Jlabopamopnsie onvimul. O3HaKOMJICHHE C KOJUIEKIIUIMU Kay4yKOB, TJIACTMACC U BOJIOKOH.
Ilpakmuueckasa padoma. PacriozHaBaHUE TJIACTMACC U BOJIOKOH.

Conep:xkanue kypca. 11 knacc. ba3oBblii ypoBeHb
CTtpoeHue BemecTs
OcHoBHbIe cBeldeHHs] 0 cTpoeHMH aroMa. CTpoeHHME aroma: cOCTaB sapa (HYKJIOHBI) U
JIeKTpoHHast obosouka. [loHsTe 00 wu3oromax. I[loHATHE O XMMHYECKOM 3JIEMEHTE, Kak
COBOKYITHOCTH aTOMOB C OJIMHAKOBBIM 3apsiI0OM s1pa.
Ilepuoanyeckasi cucremMa XuMnu4eckux 3jeMeHToB JI. 1. MenaeneeBa B cBeTe cBeTe y4eHHUs
0 ctpoennu aroma. Ousndeckuii cMpich npuHsaTor B Tadmuie J[. . MenaeneeBa CMMBOJIUKU:
MOPSAKOBOTO HOMEPA JJIEMEHTA, HOMEpa Iepuoja U Homepa rpymnmsl. [IoHATHE O BalleHTHBIX
anekTpoHax. OToOpaXkeHNe CTPOEHUS IIEKTPOHHBIX 000I0YEK aTOMOB XUMUYECKUX JIEMEHTOB C
MTOMOIIBIO AJIEKTPOHHBIX U 3JIEKTPOHHO-TPaQUUECKUX (POPMYIL.
OObscHEHNE 3aKOHOMEPHOCTEHl W3MEHEHUs CBOICTB JJIEMEHTOB B MEpUOJAX M TIpyIIax
MEPUOJNYECKON CUCTEMBI, KaK CIEACTBHE UX DJIEKTPOHHOIO CTPOEHMSI. DJIEKTPOHHBIE CEMENCTBA
XUMHUYECKHX JJIEMEHTOB.
CpaBHenne Ileprmognyeckoro 3akoHa M TEOPUM XMMHYECKOIr0 CTPOeHHs HA (puiaocodckoi
OCHOBE: TIPEANOCBUIKK OTKpbITUA [lepnonnyeckoro 3akoHa M TEOPUU XHMHYECKOTO CTPOECHUS
OPTraHWYECKUX COEOUHEHUN; pOJb JUYHOCTH B HCTOPUM XWMHH; 3HAUYECHHE TIPAKTUKH B
CTaHOBJICHUU U Pa3BUTUU XUMUYECKUX TCOPUH.
HNonnasi XuMHYeCKas CBA3b M HOHHbIC KPUCTANINYECKHEe peéTki. KaTHOHBI 1 aHMOHBI: UX
3apsiibl M KJIacCU(UKAIMS 110 COCTaBy Ha MpocThie U cioxkHble. [IpeacraButenu. IlonsTue 06
MOHHOM XHMMHYECKOW CBs3u. MoHHas KpucTaumdeckass pemérka W (U3HMYEeCKHue CBOWCTBA
BEIIECTB, 00YCIIOBJIEHHBIE 3TUM CTPOECHUEM.
KoBaneHTHasi XuMH4YecKassh CBfI3b. ATOMHBbIE H MOJIEKY/JISIPHbIe KPHCTAINYECKHE
pemiéTku. [ToHsTHE O KOBAJIGHTHOM CBSI3U. DJIEKTPOOTPHULIATEIBHOCTD, HEMOJISIPHAs U MOJISIpHAs
KOBaJICHTHbIE CBA3U. KpaTHOCTh KOBaJleHTHOW CBsI3M. MexaHN3Mbl 00pa30BaHUsI KOBAJEHTHBIX
CBsi3ei: OOMEHHBIM M JIOHOPHO- akKuenTopHbIH. IlodspHOCTP MOJIEKYJBI, KaK CIIEICTBHE
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MOJIAPHOCTHU CBSA3M M F€OMETPUM MOJeKyJbl. Kpucramnnyeckue pemérku ¢ 3TUM TUIIOM CBSI3U:
MOJICKYJISIpHbIE M aToMHble. Dusnueckue CBOWCTBA BEIIECTB, OOYCJIOBIEHHBIE THUIIOM
KPUCTAIUIMYECKUX PEIIETOK.

Merannuyeckass c¢Ba3b. [loHATHE O  METAJUIMYECKOM CBA3M M METAJUIMYECKHUX
KPUCTAJUIMYECKUX  pemérkax. @Pusnueckue CBOMCTBA  METaUIOB HAa  OCHOBE  HX
KPUCTAJLINYECKOro cTpoeHus. IIpuMeHeHne MeTajsioB Ha OCHOBE HX CBOWCTB. UEpHbIE N
LBETHBIEC CILIABBI.

Bonopoanas xumuyeckasi ¢Bf3b. MEXMOJIECKYJSIpHAs U BHYTPUMOJIEKYJISIPHAsT BOJOPOIHBIC
CBSI3U. 3HAUEHUE MEKMOJIEKYJISIPHBIX BOJAOPOIHBIX CBSI3€H B IPUPOJIE U JKU3HU YEIIOBEKA.
IHosmmmepsl. IlonydyeHne NOAMMEPOB pEAKUUAMHU IOJIMMEPU3aUUMU M IOJMKOHJICHCALUH.
Baxxueiimne mpeacTaBuTeNM INIACTMACC M BOJIOKOH, MX IIOJy4€HHE, CBOMCTBA U IPUMCHEHHE.
IlonsATHE O HEOPraHNYECKUX MOJIMMEPAX U UX IIPEICTABUTEIIN.

Jucnepcublie cucremsbl. [loHsaTre o aucnepcHol ¢a3ze U AUCIEPCHOHHON cpene. ArperaTHoe
COCTOSIHME pa3Mep uacTull (as3bl, KaKk OCHOBA A KIacCU(UKALUU JUCIEPCHBIX CHCTEM.
OMyJIbCUH, CYCHEH3UHU, a3PO30JIM — TPYNIbl I'PpyOOAUCIEPCHBIX CUCTEM, UX IPEICTaBUTEIU.
30JI4 U resii — IPYIIBl TOHKOAUCIIEPCHBIX CUCTEM, UX IIpencTaBuTen. [lonarue o cunepesuce u
KOaryJsinuu.

Hemoncmpayuu. llepuonnueckon cucrembl xumudeckux sneMeHtoB . M. MennaeneeBa B
pa3nuuHbIX popmax. MoJesb HOHHOW KPUCTAJUINYECKOH pelIETKY Ha IpUMepe XJI0pHia HaTPHSL.
MuHepaisl ¢ 3TUM TUIIOM KPUCTAIUIMYECKON PEIIETKON: KAJIBLUT, raauT. Moaen MOJIEKyJIIpHON
KPUCTAJJINYECKON PEIIETKH HA IIPUMEPE «CYXOTO JIbJIa» WINA HOAA U aTOMHOW KPUCTaJUINYECKOU
peléTKky Ha MpuMepe ainMmasa, rpadura wiu kBapua. Moaens MossipHoro odbéma rasa. Monenu
KPUCTANIMYECKUX PEHETOK HEKOTOpbIX MeTamioB. Kosulekunn o0pasnoB  pa3ivuHbIX
aucnepcHbIX cucteM. CHHEpe3UC U KoaryJisiusl.

Jlabopamopuvie onvimbi. KOHCTpyHMpOBaHME MOJAEIM METAUIMYECKONM XUMHUYECKOH CBS3H.
[Tonmy4yeHne KOJUTOMTHOTO pacTBOpa KypHHOTO OelKa, MCCIEeJOBAHUE €ro CBOWCTB C MOMOIIBIO
JIa3€pHOM YKa3KHU U IIPOBEIECHUE €ro AeHarypauuu. [lomyuenue sMmyabCcuu pacTUTENBHOIO Macia
u HabmoaeHue 3a e€ paccioeHueM. [lomydeHue CyCeH3UMHM <«W3BECTKOBOTO MOJIOKa» H
HaOmroieHNe 3a €€ CeTMMEeHTaIUeH.

XMMHYECKHE peaKkuuu

Kaaccudukanusa xXuMuueckux peakuuii. Anjorponusanus 1 ©30Mepu3alns, Kak peakiuu oe3
M3MEHEHMsI COCTaBa BeIlecTB. AJjutoTponus U e€ mnpuuuHbl. Kiaccuduxamus peaxmuii mo
pa3IMYHBIM OCHOBAaHUSAM: IO YWUCIYy W COCTaBy peareéHTOB M NPOAYKTOB, 1o asze, IO
UCIOJIb30BAHUIO KaTaln3aTopa WM (epMeHTa, Mo TemoBoMy 3¢dexty. Tepmoxumuueckue
YPaBHEHUs pEaKIIHil.

Cxopocth XuMHYeCKHX peakuuil. DakToppl, OT KOTOPBIX 3aBUCHUT CKOPOCTb XUMHYECKHX
peakuuii: mpupoJa pPEearupyrollMx BeEIIeCTB, TEMIEpPATypa, IUIOMAJb HX COINPUKOCHOBEHHUS
pearupyromux BeIIeCTB, UX KOHUEHTpAlus, IPUCYTCTBUE Karanu3aropa. Ilonstue o karanuse.
depMeHTHI, Kak OMOJIOTHYECKHE KaTaau3aTopbl. IHTHOUTOPBI, KaK «aHTOHUMBD) KaTallu3aTopoB
U UX 3HA4YCHUE.

XuMHYecKoe paBHOBecHe M croco0bl ero cmemenus. Kinaccudukanus XUMUYECKUX PeaKIuii
[0 TpU3HAKy uX HampasieHus. [TonaTtue 00 0OpaTUMBIX peakUusX U XMMUYECKOM PaBHOBECHH.
[Mpunnun Jle-lllatenpe ©  CcmoOcoOBI  CMEIIEHUS XUMHUYECKOTO paBHOBecus.  OOmias
XapaKTepUCTHKa peaklUuil CHHTEe30B aMMuaka W okcuzaa cepbl(VI) m paccMoTpeHHe YCIOBHi
CMENICHUS UX PaBHOBECHS Ha MPOU3BOJICTBE.

I'uaposmm3. OOpatumelii 1 HeoOpaTUMBINA TUIpoNN3bl. ['Haponu3 coneit u ero tumel. ['uaponus
OpPraHMYECKUX COEIMHEHUI B JKMBBIX OPraHM3MOB, Kak OcHOBa oOMeHa BemecTB. [loHsTHE 00
HHEPreTHYecKOM 0OMEHE B KJIETKE M POJIM TMIPOJIN3a B HEM.
OKHCIMTEIBHO-BOCCTAHOBUTE/IbHbIE peakuuu. CTENeHb OKHMCICHHS M €€ OIpeAeNIeHHE IO
(dopMyIaM OpraHUYeCcKUX U HEOPraHWYECKHUX BEIIECTB. DJIEMEHTHI M BELIECTBA, KaK OKHCIUTEIH
n BoccraHoBuTenu. IloHsATMe O mpomeccax OKHCIEHUs M BoccTaHOBIeHHsA. CoCTaBlIeHHE
ypaBHEHMI XMMHUYECKUX PEaKIMii Ha OCHOBE 3JICKTPOHHOTO OanaHca.
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JIEKTPOJIM3 PACIIABOB M PACTBOPOB JJIEKTPOJHMTOB. XapaKTePUCTHKA 3JEKTPOJIM3a, Kak
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHOIO Iporecca. OCOOEHHOCTH 3JEKTPOJIN3a, MPOTEKAIOLETo B
pacTBoOpax >3JEKTpONUTOB. [IpakTHdeckoe NPUMEHEHUE 3JIEKTPOJIM3a: IOJYy4EHHE TI'aJIOreHOB,
BOZOPOJA, KUCIOPOJa, LIETOYHBIX METAJUIOB M IIENOYEH, a TAKKE aTOMUHUS JJIEKTPOJIN30M
pacIuiaBOB M PacTBOPOB COEAUHEHUN OTUX 3JeMEHTOB. [loHATHE O TraJbBaHOIUIACTHKE,
rajbBaHOCTETUH, pAQUHUPOBAHUH LIBETHBIX METAJUIOB.

Jlemoncmpayuu. PacTBopeHNe CEPHOIN KUCIOTH U aMMUAYHON CETUTPHI M (PUKCALIUS TETIOBBIX
SIBJICHUM I 3THX MPOIECCOB. B3anMOJIeCTBUSI pacTBOPOB COJITHOM, CEpHOM U YKCYCHOM
KHMCJIOT OJIMHAKOBOM KOHIIEHTpAaUMU C OJMHAKOBBIMU KycOoukamM (TpaHyjldaMM) LHMHKA U
B3aUMOJICHICTBHE OJMHAKOBBIX KYCOYKOB pa3HbIX METaJUIOB (MarHus, LUHKa, >Keies3a) ¢
pacTBOPOM COJISIHOM KHCJIOTBI, KaK IPUMEP 3aBUCHMOCTH CKOPOCTH XMUMMUYECKHUX PEaKLHMH OT
IpUpOJBl BellecTB. B3aummoneiicTBue pacTBOpPOB THUOCYNb(aTra HaTpus KOHLEHTpPALUHU U
TEMIIEpaTypbl C PpPacTBOPOM CEPHOM KHUCJIOTBL. MOAEIHUPOBAHUE «KUILLIETO  CIIOS».
Hcnonb30BaHne HEOPraHUYECKUX KAaTalIU3aTopoB (cosel kenes3a, MoAUa Kajlus) U MPUPOIHBIX
00BEKTOB, COAEpXKAIIMX KaTaynazy (ChIpoe MsCO, KapTodenb) A pPas3IoKeHHs IMepOKCcHaa
Bojloposia. B3aumopelcTBUE LIMHKA C COJSTHOM KHUCIOTOM HUTpaTOM cepeldpa, Kak IpUMEpHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHON peakuuil u peakuuu odbmeHna. KoHcTpynpoBaHue mozenu
aekTponusépa. BuneodparmeHT ¢ mpoMBIIIIEHHOW YCTAaHOBKH JUIS OJTYYEHUs AIFOMUHUS.
Jlabopamopuvie onvimeur. Vunroctpanus mnpaBwia beprouie Ha INpakTUKE — IPOBEICHHE
peakuuii c 00pa3oBaHUEM OCaJKa, ra3a U BOJbl. ['eTeporeHHblN KaTalu3 Ha IPUMEpE pa3ioKeHUs
IIEPOKCHJIa BOJOPOJIa B MPUCYTCTBUM JAUOKCHIA Mapranua. CMmelleHue paBHOBECHS B CHCTEME
Fe3* + 3CNS™ <« Fe(CNS)s. VcnbiTaHne MHAMKATOPAMH CPEbl PACTBOPOB COJEH PasIMYHBIX
TunoB. OKUCIUTEIbHO-BOCCTAHOBUTENbHAS peakUus U peakuuss OoOMEeHa Ha IpuMepe
B3aUMOJEICTBUS pacTBOPOB cyibdaTta meau(ll) c xene3oM u pacTBOpOM ILIETOUH.
Ilpakmuueckan paboma. PeuieHne -HKCIEPUMEHTANIbHBIX 3a7ad IO TeMe «XUMHUYECcKas
peaxuus».

BewmecTBa 1 UX cBOMCTBA

MeTtajiabl. Pusnyeckue CBOMCTBAa METAIIOB, Kak (YHKIUS UX cTpoeHHs. JleeHne MeTauioB Ha
Ipynnbl B TEXHUKE M XUMUU. XHMMUYECKHE CBOMCTBA METAJUIOB M 3JIEKTPOXMMHMUECKUN P
HanpspkeHui. [ToHsTHEe 0 MeTauIOTEpMHHU (ATIOMUHOTEPMUU, MAarHUETEPMUH U JIP.).
Hemerasuibl. biaaropoansie rasbl. Hemeramnsl kak okuciurenu. Hemeramnsl  Kak
BOCCTAHOBUTENHU. Psij1 anekTpooTpunaresibHocTu. IHEepTHBIE Wi 6J1aropoIHbIE Ta3bl.

Kucnorsl Heopranmveckue u opraHmveckue. KuCIOTBI € TOYKM 3peHHUS AaTOMHO-
MOJIEKYJISIPHOTO yueHHUs. KHUCIIOTBI ¢ TOUKM 3pEHHUs TEOPUU IEKTPOJIUTUYECKON JUCCOLUALUH.
Kucnorsl ¢ Touku 3peHuss npoToHHOW Teopuu. OOIIME XMMHYECKHE CBOMCTBA KHCIIOT.
Knaccudukanus kucior.

OcHoBaHMsl HeopraHuveckue M opraHuveckue. OCHOBaHUS C TOYKH 3pEHHUS] ATOMHO-
MOJIEKYJISIPHOTO yueHHs. OCHOBaHMS C TOUKH 3PEHUS TEOPUH JIEKTPOIUTUYECKON JUCCOLUALINH.
OcHoBaHMSI ¢ TOYKM 3peHHs] NMpPOTOHHOW Teopuu. Kiaccubukauus ocHoBaHuN. XUMHUYECKHE
CBOMCTBA OpPraHMYECKUX U HEOPTraHUYECKMX OCHOBAHUM.

AmdorepHble coeIMHEHUs] HeOpraHW4yeckue M opranmdeckue. Heopranuueckue
amM(oTepHbIe COETUHEHNS: OKCUABI U TUIPOKCHU/IBI, — UX CBOMCTBA U moiyyeHne. AMpOTepHbIe
OpraHMYEeCcKHe COETUHEHHS Ha IPUMepe aMUHOKHUCIIOT. [lenTuab! v nenTuaHas CBS3b.

Coim. Knaccuduxanus comneif. JKéctkocTs Bonmel U cmocoObl e€ ycrpanenus. Ilepexon
KapOoHaTa B rujpokapooHaT u 06paTHO. OOIIMEe XUMHUYECKHE CBOWCTBA COJIEH.
Hemoncmpayuu. Komnexuus  merawioB. Komnekuus  HemerauioB.  BzaumonelicTBue
KOHIICHTPUPOBAHHOM Aa30THOW KHCIIOTBI ¢ MeAbro. Bemblmika TepmMuTHOM cmecH. Bcemblmka
4€pHOro Imnopoxa. BbITECHEHME TaJoreHoB M3 HX PACTBOPOB JIPYrMMH TajlOT€HaMH.
B3aumopeiicTBue mapoB KOHIIEHTPUPOBAHHBIX PACTBOPOB COJISTHOM KUCIOTHI M aMMHaKa («IbIM
6e3 orusa»). [lonydyenne ammuaka U U3ydeHUE ero cBOCTB. PaznuuHble ciaydan B3aMMOIEHCTBUS
pacTBOpPOB CoOJied aMIOMUHMS €O WIEnoubto. [lomydeHue KECTKOM BOABI M yCTpAaHEHUE €€
KECTKOCTHU.
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Jlabopamopuvie onvimot. [lonyyeHne HEpaCTBOPUMOIO THAPOKCHIA U €TI0 B3aUMOJECUCTBHUE C
kuciaotol. MccnenoBaHne KOHIIEHTPUPOBAHHBIX PACTBOPOB COJITHOM W YKCYCHOM KHCJIOT
KaleIbHBIM METOJOM TNpHU HUX pa3daBieHun BojoW. [lomydeHwe ampOTepHOrO0 THIPOKCHIA U
n3y4yeHue ero cBorcTB. [IpoBeeHne KaueCTBEHHBIX PEaKUi 110 ONPEAEIIEHUIO COCTaBa COJH.
Ilpakmuueckaa padoma. PenieHue SKCIEpUMEHTANIBHBIX 3a7ady o TeMe «BemiectBa u ux
CBOMCTBa».

XUMHUSA ¥ COBpeMEHHOe 00111eCTBO

IIpou3BoacTBo aMmmHuaka U MeTaHoJa. [IoHATHE O XMMUYECKOW TEXHOJIOTHMH. XUMHUYECKUE
peakuuu B MPOU3BOJCTBE aMMHUaka U MeraHoisa. Obmas kiaccupukaluoHHas XapaKTepUCTUKa
peakluil CMHTE3a B MPOM3BOJCTBE ITUX MPOAYKTOB. HayuHble MpUHIUIIBI, JIeXkKAIIHNE B OCHOBE
MIPOU3BOJCTBA aMMHaKa U MeTaHoJ1a. CpaBHEHHE 3TUX IPOU3BOCTB.

XuMuyeckass rpaMOTHOCTh KaK KOMIIOHEHT o0mieil KyJbTypbl 4esloBeka. MapkupoBka
yIIaKOBOYHBIX MAaTE€pHaJIOB, JJEKTPOHUKU U OBITOBOM TEXHUKH, SKOJOTHYHOIO TOBapa,
MPOIYKTOB MUTAHUSI, STUKETOK 110 YXOAY 3a OJCKI0M.

Jemoncmpayuu. Mojeib TPOMBIIIICHHOW YCTAHOBKHM MOJIYYEHHUsI CEPHOM KHUCIOThL. Mojenb
KOJIOHHBI CMHTE3a amMuaka. BumeopparMeHTsl U Claiiibl O CTETIEHH HKOJIOTHYECKON YMCTOTHI
TOBapa.

Jlabopamopuvie onvimel. VI3ydeHue MapKUPOBOK pa3JIMYHBIX BHUJIOB TMPOMBIIUICHHBIX U
MIPOJI0BOJILCTBEHHBIX TOBAPOB.
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HpnMepnoe TEMATUYIECCKOC IVIAaHUPOBAHHUE KypcCa 10 kmacca

(1 g B Hememto, Bcero 34 4, u3 Hux 1 4 pe3epBHOE BpeMsi)

XapaKTepI/ICTI/IKa OCHOBHBIX BU0B

Homepa
ypOKoB 1/ Tema ypoka OcHOBHOE cofiepKaHUE ypoKa JIeSITEIIbHOCTH 06yqa101uunxcsi (Ha ypoBHE
y4IeOHBIX TCHCTBHIN)

1—2 Tema 1. [Ipeamer opranuyveckoii xumuu. Teopusi crpoennsi oprannyeckux coequnenuii A. M. bBytiaeposa (2 1)

1 IIpenMer opraHn4ecKor XUMHUH Oprannyeckue BelecTBa: IPUPOJHBIE, XapakTepu30BaTh 0COOEHHOCTH COCTaBa U
HCKYCCTBEHHbIE M1 CHHTETUUECKHUE. CTPOEHUS OPraHNYECKUX BELIECTB.
Oco0eHHOCTH COCTaBa U CTPOEHUS KnaccudunupoBaTs X Ha OCHOBE
OpraHMYECKUX BEILECTB. BuTanusm u ero kpax. | NpOMCXOKIEHUS U NepepadOTKHU.
[TonsiTHe 006 yrieBogopoaax. AprymMeHTHpOBaTh HECOCTOSTEIILHOCTD
Jemoncmpayuu. IlnaBnenune, o0OyriauBanue u BUTAJIM3MA.
rOpEHHE OpraHM4eCcKuX BemecTs. Monenu OnpenensaTb OTIMYUTENbHbIE OCOOCHHOCTH
MOJIEKYJI OPraHUYECKUX COEMHEHUN pa3HbIX YTJIEBOAOPO/IOB.
KJIacCOB (IIIapOCTEPIKHEBBIC U 0OBEMHBIC).
Omnpenenenye 1EMEHTHOrO COCTaBa
opraHuueckux coenuHeHuil. [loprperst A. M.
bytneposa,
. 5. bepuenuyca, ®. Bénepa

2 OcCHOBHBIE NIOJIOKEHUS TEOPUHN OcCHOBHBIE [TOJIOKEHUS TEOPUU XUMUYECKOTO Dopmynuposams OCHOBHBIE MTOJIOKEHUS

XUMHYECKOTO CTPOECHMS CTPOCHUS TEOPUU XUMHUUYECKOTO CTPOCHHUS
A. M. Bytneposa A. M. Bytneposa. Banentnocts. Ctpyktypsbie | A. M. bytneposa.

(bopMyIbl — MOJHBIE M COKPALIEHHBIE. Pa3znnuaTh NOHATHS «BaJIEHTHOCTHY U
[TpocTeie (oAMHAPHBIE) U KPATHBIE (IBOMHBIE U | «CTETIEHb OKUCIICHUSI.
TpoiiHble) cBsA3U. MI30Mephl 1 n3omepus. CocTaBnATh MOJIEKYJISPHBIE U CTPYKTYPHBIE
B3aumHoe BiusiHEE aTOMOB B MOJIEKYJIE. (hopMyIIbL.
Lemoncmpayuu. IloptpeTsl KnaccuduupoBaTh KOBaJICHTHBIE CBA3H 110
A. M. bytneposa, O. ®paHkiania, KpPaTHOCTH.
®. A. Kekye. OOBACHATD SIBIEHUE U30MEPUHU U B3aUMHOE
Jlabopamopnuie onvimel. U3rotoBiieHue BIIUSIHUE aTOMOB B MOJIEKYJIE
MOJIETIEN OPraHN4YEeCKUX COETMHEHUN

3—14 Tema 2. YriieBo0pOAbI H X NPUPOAHBIE HCTOUHUKH (12 4.)
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AJKaHbI

['oMonoruyeckuii psii ajJkaHOB M €ro oOras
dopmyna. CTpykTypHast H30MEpHsl YrIIEpOIHOM
uenu. Paauxansl. HomeHkiaTypa ajkaHOB.
XUMHYECKHE CBOMCTBA QJKAHOB: TOPEHUE,
peakuuu  3amelleHus  (raJloreHHpOBaHUE),
peakiusi  pa3loKeHHs  MeTaHa,  PEaKIus
JIErUIpUpPOBaHUS dTaHA.

Jlemoncmpayuu. I'opeHne aIkaHOB U3
pe3epByapa ra3zoBoi 3akuraiku. OTHOIIEHHE
QIKaHOB K OPOMHO¥ BOJIE pacTBOPY
NepMaHraHaTa KaJus.

Jlabopamopnvie onvimei. OOHApYKCHHE
MIPOJYKTOB TOPEHHS CBEUU

OnpenensaTs NPUHAUIEKHOCTh COCJUHEHUN K
aJIKaHaM Ha OCHOBE aHAJIM3a COCTaBa UX
MOJIEKYJI.

JlaBaTh Ha3BaHMA aJIKaHAM I10 MEXKIYHAPOIHON
HOMEHKJIaType. XapaKTepu30BaTh COCTaB U
CBOMCTBA BAJXHEUIINX IIPEICTaBUTEIICH
QJIKAaHOB.

Habmrogate XuMHUECKHUil SKCTIEPUMEHT C
(bukcupoBaTh €ro pe3yibpTarsl. Paznuyars
HOHATUS «T'OMOJIOT» U «U30MEP»
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56 AJIKeHbI OTuieH. ['OMOTOru4ecKkuil psii aIKEHOB. Onpenensatb NPUHAIECKHOCTb COEAMHEHHUM K
Homenknarypa. CTpyKkTypHast H30MepHsl. aJIKEHaM Ha OCHOBE aHaJIM3a cOCTaBa MX
[TpoMBILITIEHHOE [TOJIyYE€HUE aJIKEHOB: KPEKUHT | MOJIEKYIL
Y JETUIPUPOBAHUE AJIKaHOB. Peakius JlaBaTh Ha3BaHUs AJIKEHAM 10 MEKTYHApOIHOMN
JeruApaTaliy 3TaHOJIa, KaK Ja00paTOPHBIii HOMEHKJIaType. XapaKTepu30BaTh COCTaB U
C1oco0 nosy4eHus dTwiIeHa. Peakinuun CBOMCTBA BAJXHEUIINX IIPEICTaBUTEIICH
IIPUCOEAVHEHHNS: TUApaTaLUs, QJIKCHOB.
TUAPOrajioreHUpOBaHUE, FAJIOTEHUPOBAHUE, Habmrogate XMMHYECKHI SKCTIEPUMEHT C
nosmuMepusanuu. [Ipasmio MapkoBHUKOBA. (uKCUpPOBATh €ro pe3yabTaThl
Oxucnenue ankeHoB. KauecTBeHHbIE peakuun | Pa3znuuaTe MOHATHS «TOMOJIOT» U «U30MEP»
Ha HETPECIIbHBIE YTIIEBOLOPOBIL. JUISL aJIKEHOB
Jlemoncmpayuu. I'opeHne 3THIICHA.
KauecTBeHHbIE pEaKIMU HA JBOMHYIO CBSI3b:
o0ec1BeYMBaHUE STUIIEHOM PACTBOPOB
[epMaHraHaTa Kajausi 1 OpOMHON BOJIBI.
7 Anxaguensl. Kayayku Homenknarypa. Conpsx€HHBIE JueHsl. | OnpenensTs IPUHAUIEKHOCT COEMHEHUH K
byranuen-1,3, wusomnpen. Peakuus JleOeneBa. | ankagueHaM Ha OCHOBE aHAIM3a COCTaBa MX
Peakuun IIPUCOEANHEHHUS QJIKaJINECHOB. | MOJIEKYIL.
Kayuyku:  HaTypanbHbI,  cuHTeTHYeCcKHe | J[aBaTh Ha3BaHUS aJKEAUEHAM 110
(OyTanueHOBBIH, M30TIPEHOBBIN). | MEXAYHAPOIHOW HOMEHKIATYpE.
Bynkanuzanus kayuyka. Pe3nna. D00HUT. XapakTepru3oBaTh COCTaB U CBOMCTBA
Hemoncmpayuu. Konnexuus «Kaydaykn». BaXHEHMILINX NPEACTABUTENEH aTKaIUECHOB.
Jlabopamopuvie onvimul. ViccnenoBanue Oco3HaBaTh 3HAYUMOCTb POJIM OTEUECTBEHHOTO
CBOICTB Kay4yKOB YUEHOTO B IOJYYEHUH NIEPBOTO
CUHTETHUYECKOTO Kay4yKa.
YcTaHaBIMBaTh 3aBUCUMOCTD MEXTY
CTpOEHHEM U CBOIICTBaMH MOJIMMEPOB HA
IpuMepe KayuyKa, pe3uHbl U 500HUTA
8 AJNKUHBI OOmast  XapakTepUCTHKa TOMOJIOTHYECKOro | OnpenensTs MPUHAIIE)KHOCTh COeTMHEHUN K

panma. CnocoOsl  oOpa3oBaHHsS ~ Ha3BaHUM
QTKUHOB. XHMMHUYECKHE CBOWMCTBA alleTUJICHA:

TOpCHHUC, peakumn MPUCOCTUHCHU A
TUApOTrajJJOrCHUpPOBAHUC, TaJIOTCHUPOBAHUC,
ruaparanus  (peakmuss  KywepoBa), — ero

AJIKMHAaM Ha OCHOBE aHAJIM3a COCTaBa UX
MOJIEKYIL.

JlaBaTh Ha3BaHUS AIKMHAM 1O MEKTYHAPOHOMN
HOMEHKJIaType. XapakTepu30BaTh COCTAB,
CBOMCTBA M IPUMEHEHNE alleTUJICHA.
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MoJIyueHUEe M MpUMeHeHue. Bununxmopua u
€ro MOJIMMEpHU3aIHs B MOJIUXJIOPBUHHUIL
Jlemoncmpayuu. Ilonydyenune aneruiieHa
peakuuen Tuapou3a Kapouaa Kaiablus.
I'openue anermiena. KauecTBeHHbIe peakiiuu
Ha TPOMHYIO CBS3b: 00ECI[BEUHBAHUE
aleTUIIEHOM PacTBOPOB IIEpMaHraHaTa Kajaus u
OpOMHOI BOJIBI.

VYcraHaBiuBaTh NPUUYUHHO-CIIEICTBEHHYIO
CBSI3b MEXK]ly COCTaBOM, CTPOEHHEM MOJIEKYI,
CBOMCTBAaMHU U IPUMEHEHHUEM AlLIETUJICHA.
Habmrogate XMMHYECKHI SKCTIEPUMEHT C
(uKCcUpOBaTh €T0 PE3yJIbTATHI

PaznnuaTh NOHATHS «TOMOJIOT» U «HU30MEPH
JUISl AJIKUHOB

9 ApeHbl ben3on, kak mnpeacTtaBUTENb apOMATUYECKUX | XapaKTepU30BaTh COCTaB, CBOMCTBA U
yraeBoaopoaoB. CTpoeHHe ero MOIEKYNbl M | IpuMeHeHue OeH3ona.
CBOMicTBa  (u3MYeCKMe W  XUMHUYECKHE | Y CTaHABIMBATh IPUYMHHO-CIIEACTBEHHYIO
CBOMCTBA: TOPEHHE, PEAKIMU 3aMELIEHUs — | CBA3b MEXKIY COCTABOM, CTPOEHUEM MOJIEKYI,
rajloreHupoBanue, HuTpoBaHue. lloayyeHue u | cBolcTBaMu U NpHUMEHEHUEM OeH30a.
pUMEHEeHHEe OeH3011a. HabmronaTe XuMU4eCcKuii SKCIIEPUMEHT C
Llemoncmpayuu. ViccnenoBanue CBOMCTB (UKCUPOBATH €ro pe3yabTaThl
OeH3071a C TOMOIIbIO OBITOBOTO PACTBOPUTEIS
«CoOJIbBEHT»

10 IIpupoIHBIN U IONYTHBIA Ta3bl CocraB npupogHoro rasza. Ero HaxoxaeHue B | XapaKTepu3oBaTh COCTaB U OCHOBHbIE
npupoze. [IpeumyiiectBa npupoaHOro ra3a Kak | HalmpapJIeHUs epepaboTKH U UCIIOIb30BaHUS
TOILJINBA. Xumuyeckas nepepaboTKa | MPUPOIAHOIO rasa.
IPUPOJHOTO Tras3a: KoHBepcHs, nuposn3. | CpaBHUBATh HaX0XKIEHUE B IPUPOJE U COCTaB
CuHTe3-ra3 u ero npuMeHeHHe. MPUPOJHOTO U MOMYTHBIX T'a30B.
[TormytHeie ra3sl, ux coctaB. [lepepaGoTka | XapakTepH30BaTh COCTaB U OCHOBHbBIE
MOMYTHOrO Ta3a Ha (pakouu: CyXoH Tras3, | HalpaBiIeHUs NepepadOTKH U UCIIOIb30BaHUS
nponaH-0yTaHOBasi CMeCh, a30BbIi OEH3UH. MOIYTHOTO ra3a
Lemoncmpayuu. Kapra noiae3HbpIX HCKOIIaeMBbIX
PO

11 Hedts 1 ciocoOw1 €€ nepepaboTku CocraB He(dTH U €€ IepepadoTKa: MePEeroHKa, XapakTepru30BaTh COCTaB U OCHOBHBIC

KpeKUHT, pudopmMuHr. HedprenporykTsl 1 ux
nony4deHue. [ToHsTHe 00 OKTaHOBOM YHCIIE.
Xumuueckue crnocoObl MOBBIIIEHHS Ka4eCTBa
OeH3uHa.

Hemoncmpayuu. Konnexkuus «Hedtsb u
He(TempOAYKTHI», BUIEO(DPArMEHTHI U CIIANIbI

HanpaBJIeHus nepepaboTKu HedTH.
Paznuyats HeQTAHBIE PpaKkLIUK U OMUCHIBATH
00J1aCTH UX IPUMEHEHHUSL.

Oco3HaBaTh HEOOXOIUMOCTh XUMHUECKHIX
CIOCOOOB TMOBBIIICHUS KauecTBa OCH3MHA
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«Ileperonka Hedtu». Kapra monesHpix
HUCKoItaeMbIx PO

12 KamenHnslit yroiss u ero nepepadorka | KokcoBaHue kaME@HHOIO yIiisl M €ro NpOoAyKThl: | XapakTepu30BaTh OCHOBHBIE IPOAYKTHI
KOKCOBBIM ras, amMMHauHas BOJA, | KOKCOXMMHUYECKOT0 IPOoU3BOJICTBA. ONKCHIBATH
KaMEHHOYTOoJIbHasi cMoJia, KOKc. ['azu¢ukanus | obaacTu npuMeHeHus
KaMEHHOTO YIJIS. KOKCOBOTO Ia3a, aMMHa4yHOM BOJIbI,
Llemoncmpayuu. Konnexkuus «KaMeHHbIN yrojb | KAMEHHOYT'OJIBHOM CMOJIBI, KOKCA.
U TIPOJTYKTHI €r0 IepepadOTKM». Oco3HaBaTh HEOOXOIUMOCTb Ta3u(UKAIN
BugneodparmeHTs! 1 cinaipt KaMEHHOTI'0 YIJIsl, KaK aJbTepHATUBBI
«KoKkcoXuMuueckoe pou3BoICTBOY IPUPOJITHOMY Ta3y.
13 [ToBTOpenue u 0600ImIEeHNE TectupoBaHue, pellieHHE 3a/1a4 U YIPAXKHEHUH | BBINOIHATH TECTHI, pelaTh 3a/1a4u 1
10 TeMe YIPaXXHEHUS 110 TEME.
IIpoBOIUTH OLIEHKY COOCTBEHHBIX TIOCTHUKEHU I
B YCBOEHUU TEMBI.
KoppekTrpoBatk cBOM 3HaHUS B COOTBETCTBUU
C IUJIAHUPYEMBIM PE3YJIbTaTOM
14 KonTponbnas padota Ne 1 «Teopust crpoenust oprannyeckux coennnenuii A.M. bytieposa. YrineBonopoasn»
15—28 Tema 3. Kuciiopoa- 1 a3oTcoep:kamue opranuveckue coequnenus (14 1)
15—16 OnHOAaTOMHBIE CIIUPTHI OyHKIMOHAIbHAA THUAPOKCWIbHAA TIpynna. | Ha3elBaTh COUPTHI 10 MEKYHAPOAHOU
I"'omonoruueckuit psin IIPEJEIBHBIX | HOMEHKIIATYPE.
OJIHOATOMHBIX CIUPTOB. M30Mepus nosioxeHus | XapakTepu3oBaTh CTPOECHUE, CBONCTBA,
(byHKIMOHAIBHOM rpymnnbl. BonopoaHas cBs3b. | ciocoObl MOTy4eHUs U 0071aCTH TPUMEHEHHS
XUMHYECKHEe CBOWCTBA CIUPTOB. AJNbJETUIHAS | TPEJEIbHBIX OTHOATOMHBIX CIIUPTOB.
rpynmna. Peakiust stepudukanuy, CcIoxHbE | YCTaHABIUBATh MPUYUHHO-CIIEICTBEHHYIO
s¢upsl. Ilpumenenue crnuptoB. JleiicTBHE | CBSI3b MEXKIY COCTABOM, CTPOEHHUEM MOJIEKYT,
METWJIOBOTO ¥  ATWJIOBOIO CIMPTOB  HA | CBOMCTBAMHU M PUMEHEHUEM METAHOJIA U
OpraHu3M YeJIOBeKa. 9TaHOJIA.
Lemoncmpayuu. OKMCIEHUE CIUPTa B Habmtonatk, caMOCTOSATENIbHO TPOBOANUTE U
aNbJeru. OINMCHIBATh XUMUYECKUHN SKCIIEPUMEHT
Jlabopamopnule onvimul. CpaBHEHHE CKOPOCTH
MCIapeHUs BOABI M 3TaHOJIA.
17 MHOroaToMHbIE CIIUPTHI OTUIEHITIIKOIIb, KaK npeacrasutens | KnaccuduuupoBaTh CHUPTHI 10 KX aTOMHOCTH.
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JIBYXaTOMHBIX U TJIMLEPHUH, KaK PEICTaBUTEIb
TpEXATOMHBIX cIUPTOB. KauecTBeHHas peakuus
Ha MHOIOATOMHBIE CIHUPThl, HMX CBOWCTBA,
nonyueHue u nupuMmeHeHue. [lonstue 00
aHTUpHU3ax.

Lemoncmpayuu. KauecTBeHHas peakuus Ha
MHOI'OaTOMHBIE CIIUPTHI.

Jlabopamopusie onvimoi. PacTBOPUMOCTD
IJIMIIEPUHA B BOJIE

XapakTepu30BaTh CTPOCHHE, CBOWCTBA,
CIIOCOOBI MTOJTYYCHHUS U 00JIACTH IPUMEHEHUS
MHOTOATOMHBIX CIIUPTOB.
NnenTuduimpoBaTh MHOTOATOMHBIE CITUPTHI C
IIOMOIIbIO KaYECTBEHHON PEAKIIHH.
Habmronare, caMOCTOSATENIBHO POBOANUTH U
OIKCHIBATh XUMHYECKHI SKCIIEPHMEHT

18 ®eHon Crpoenue, MOJTyYEHHE, CBOICTBA U | XapakTepu3oBaTh CTPOEHHUE, CBOMCTBA,
npuMeHenue ¢enona. KauecTBeHHbIE peaklMu | COCOOBI MOTYYEHUS U 00JIaCTH IPUMEHEHUS
Ha (¢eHon. B3aumnHoe BiMsAHHME aroMoB B | (peHOIMA.
Moekyne (enona. NnentuduimposaTs HEHOI C TOMOIILI0
Hemoncmpayuu. 3aBUCUIMOCTD PACTBOPHUMOCTH | KAUECTBEHHBIX PEAKLIUH.
¢deHomna B BoJIe OT TEMIEPATYPHI.
BiaumogeiictBue heHosa ¢ OpoMHOI BOIOH 1 CobmronaTh npaBuiia 6€30MacHOTro 00paIeHus
xyopuaoM xkene3a(lll), kak kauecTBEHHBIC ¢ ¢peHosOM
peaKknnuu

19 AJBIETHABI U KETOHBI @opmanprerny W ameTanblAerui, — Kak | XapaKTepu30BaTh CTPOEHUE, CBOWCTBA,
MPEJICTABUTENN  QbJETUJIOB, COCTaB  UX | CIIOCOOBI MOTYYEHUS U 00JIACTH IPUMEHEHUS
MoJekyn. DyHKIuoOHanbHas — KapOOHWIbHAS | (opManbIeruaa u areTaibIerua.
rpymma. KauecTBeHHbIC peaxiuu Ha | UnenTudunupoBats anpaerubl ¢ IOMOIIBIO
anmpreruapl.  CBoiicTBa,  TMONyYeHHE W | KAYECTBEHHBIX PEAKITHiA.
MIpUMEHEHHE (dhopmanpaeruaa u | Cobmroath mpaBuiia YKOJIOTUIECKU
aretaipaeruaa. Peaknyu TOJMKOHICHCAIMH | TPAaMOTHOTO M 0€30MacHOT0 OOpaIIeHus C
st hopmanpaeruna. [loHsTre o keToHax Ha | GOpPMAbAECTHIOM.
pUMepe aleToHa.
Hemoncmpayuu. Peakuuu cepeOpsHOTro
3epKaJla U CO CBEXKETIOyUeHHBIM I'HJIPOKCUIOM
meu(Il) mpu HarpeBaHWM, KaKk KAYECTBEHHBIC
pEaKIMy Ha aabAeTUIbI

20 KapOoHOBBIE KUCTIOTHI ["omonoruyeckui psn IpeenbHbIX | XapakTepu30BaTh CTPOCHHE, CBOMCTBA,

OJIHOOCHOBHBIX KapOOHOBBIX KUCIOT. JKupHbie
KHCJIOTHl. XMMHUECKUE CBOWCTBA KapOOHOBBIX
KHCJIOT. ITonyuenne " IIPUMEHEHHE

CIOCOOBI TTOTYYeHUS ¥ 00JIACTH PUMEHECHHS
MYPaBbUHOMN U YKCYCHOU KHUCJIOT.
Paznuuate o01ee, 0cOOEHHOE M €IMHUYHOE B
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MYpaBbUHOMN U YKCYCHOM KHUCJIOT.
Hemoncmpayuu. O6pa3ubl MypaBbUHOH,
YKCYCHOM, TaJIbMUTUHOBOM M CT€apHUHOBOM
KHCJIOT M X PACTBOPUMOCTD B BOJIE
Jlabopamopnvie onvimvi. XUMHUECKHE
CBOMCTBA YKCYCHOM KUCIIOTHI

CTPOCHUU M CBOMCTBAX OPraHUYECKUX
(MypaBbUHOM U YKCYCHOM ) U HEOPTaHUUECKUX
KHUCIIOT.

HaGmronath, mpoBOIUTH, ONUCHIBATH U
(UKCHPOBATh PE3YJILTATHI JEMOHCTPAIIMOHHOTO
1 J1a00PaTOPHOTO XUMUYECKUX
IKCTIEPUMEHTOB.

Cobmo1aTh MpaBUiia 3KOJIOTHICCKH
IpPaMOTHOTO 1 0€30MacHOT0 0OpaIEHHSI C
KapOOHOBBIMHU KHCIIOTAMHU

21 Crnoxubie a¢upsl. Kupsl Peakuust srepudukamuu. Crnoxsble 3¢Qupbl. | OnHcbIBaTh peakiuy dTepupUKaLug KaK
Kupsl, ux coctaB ¥ TUAPoNU3 (KUCIOTHBIA U | 0OpaTUMON OOMEHHBIN IPOLECC MEXKAY
nienouHoit). Meina. ['uapupoBanue sXupoB. KHUCJIOTaMU U CIIUPTaMHU.

Hemoncmpayuu. Komnekuus ciaoxXHbIX 3GUpoB. | XapakTepu30BaTh CTPOCHUE, CBOICTBA,
Koumnexuust sxupoB. O6pasiisl TBEPIOTO U CHOCOOBI MOJIy4YEHHUS ¥ 001aCTH PUMEHEHUS
KHUJIKOTO MBLIA. KHPOB.
Jlabopamopnuie onvimel. OnpeeneHme YcTaHaBiIMBaTh 3aBUCUMOCTh MEXKIY
HETPEIeTHbHOCTH PACTUTEIHHOTO Maciia (U3NIECKUMHU CBOMICTBaMH KHPOB, COCTABOM
UX MOJIEKYJ U IPOUCXOKACHUEM.
Y IIPOU3BOJICTBO TBEPBIX )KUPOB HA OCHOBE
pacTUTENBHBIX Macell.
HaGmronath, mpoBOIUT, ONMCHIBATH U
(uKCHPOBaTh PE3yNIbTAThl AEMOHCTPAILIMOHHOTO
1 1a00paTOPHOTO XUMHUYECKIX IKCIIEPUMEHTOB
22 VYriesonsl VYrneBonsl. MoHOcaxapuabl. I mroko3a Kak OnpenensiTb NPUHAIIEKHOCTh OPraHNUYECKUX

anpaerugocnupt. CopOut. MonoyHoKHCIOE U
cnupToBoe OpoxeHne. POTOCHHTES.
Hucaxapunel. Caxapo3sa. [lonucaxapuas:
Kpaxmall, 1eJUT0JI03a.

Llemoncmpayuu. AnberuiHble CBOMCTBA U
CBOICTBa MHOTOAQTOMHBIX CITUPTOB TITFOKO3HI B
peakiusix ¢ ruapokcuaom menu(Il).
Wnentudukamms kpaxmana.

Jlabopamopusie onvimwi. U3roTOBICHNE
KpaxMaJIbHOTO KieiicTepa. nentudukanus

COEIMHEHU K YIIIEBOAAM.

Paznuyats MOHO-, TU- ¥ TOJIMCAaXapUIbI 10 UX
CIOCOOHOCTH K TUPOITH3Y.

[IpuBOIUTE IPUMEPHI IPECTABUTENEH KaXKI0N
IpyMIBbI YIIIEBOJOB.

Habmronars, mpoBOIUTbH, ONUCHIBATH U
(buKCHpOBaTh PE3YNIBTAThI AEMOHCTPAIIMOHHOTO
1 1a00paTOPHOr0 XUMHUYECKHX IKCIIEPUMEHTOB
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KpaxmMaJjia KaK KOMIIOHCHTAa HCKOTOPLIX
IMPOAYKTOB IINUTAaHWA

23 AMUHBI AmuHorpymnmna.  AMuHBI  nOpenenbHble U | Onpeaenars IpUHAAIEKHOCTb OPraHUYECKOTO
apomaTtuueckue. AHwInH. [lonydeHne aMUHOB. | COEAMHEHUS K aMHHAM Ha OCHOBE aHaIM3a
Peaknus 3uHmHa. XMMHUYECKME CBOMCTBA U | COCTAaBa €r0 MOJIEKYJL.
IIPUMEHEHUE AMUHOB. XapakTepu3oBaTh CTPOCHUE, CBOMCTBA,
Jlemoncmpayuu. optpetr H. H. 3ununa. CIOCOOBI TTOTYYEHUS ¥ 00JIACTH PUMEHECHHS
Kosekuuys aHMIMHOBBIX KPACUTEIIEH. aHWJINHA.
Jlabopamopnvie onvimol. I3roToBieHNe ApryMeHTHpPOBAaTh YyBCTBO FOPIOCTH 3a
MoJieJIe MOJIEKYJI aMUHOB JOCTUKEHUS OT€YECTBEHHON OpraHN4eCKon
XUMUHU.
Cobmro1aTh paBuiia 6€301aCHOr0 0OpaIeHUs
C aHWJIMHOM M KPACHUTEJIIMH HAa €r0 OCHOBE
24 AMUHOKHCIOTHIL. AMUHOKHCIIOTBI, C€OCTaB HX MOJeKyl U | Onpenenars NpuHaaIeKHOCTh OPraHu4eCcKOro
CBOWCTBA, KaK aM(OTEPHBIX OPraHUYECKUX | COCTUHEHUS K AaMHHOKHCIIOTaM Ha OCHOBE
COeIMHEHUH. [TMUuH, KaKk NPeACcTaBUTENb | aHAIM3a COCTABA UX MOJEKYII.
aMuHOKMCIOT.  [lomydenue — monumeTuaoB | XapakTepU30BaTh CBOMCTBA AMHUHOKHUCIIOT KaK
peakuueit nonukoHjeHcauuu. [loHsATHE 0 | aM(OTEpHBIX COETUHEHUH.
NEeNTHIHOH CBSI3U. Paznnuath peakiuy noauMKoHIeHCAIlU U
Jlabopamopnvie  onvimoi. W3roroBneHue | MENTUAHBIE CBA3U
MOJIEJIM MOJIEKYJIbl NIMIIMHA
25 benku CrpoeHue MoJieKyl1 OeTKOB: EpBUYHAS, XapakTepu3oBaTh COCTaB, CTPOEHUE,
BTOpUYHAs U TPETUYHAS CTPYKTYPBHI. CTPYKTYpY U CBOMCTBA OEJIKOB.
KagecTBeHHbIE peakuy Ha OeIKH, UX Wnentudunmponats 6€1IKH.
TUAPOJIN3, IEHATypalus 1 OMOJIOTHYeCcKHe OnwuceiBaTh OMOJIOrOYECKUE CBOMCTBA OEIIKOB
byHKIUH. Ha OCHOBE MEKIIPEIMETHBIX CBA3EH XUMHUU U
Jlemoncmpayuu. KadeCTBEHHBIE pEAKIIUU Ha Ounooruu
OenKH.
26 [IpakTuueckas padora Ne 1. W nenTudukaiys OpraHn4eckux CoeIMHEeHUN [IpoBonuTh, HAOMIONATH U ONTUCHIBATD

WNnentudukaius opraHMuecKux
COEIMHEHUN

XAMHYECKUN SKCIIEPUMEHT JJISI
MOJTBEPKICHHUSI CTPOCHUS U CBOMCTB
Pa3IMYHBIX OPTaHUYECKUX COCTMHEHUM, a
TaK)Ke UX UACHTU(HUKAIIUN C TTIOMOIIBIO
KAa4ECTBEHHBIX PEAKLIHI
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27

[ToBTOpEeHME U 06001IIEHNE

TectupoBanue, perieHue 3a/1a4 U ypaxHeHH
1o TemMe

BrIMOTHATE TECTHI, pemiaTh 3a1a4u 1
YOPaKHEHUS TIO TEME.

[IpoBOANTH OIIEHKY COOCTBEHHBIX TIOCTHYKCHHUI
B YCBOCHUU TEMBI.

KoppektupoBaTh cBOM 3HAHUS B COOTBETCTBUHU
C IUTAHUPYEMBIM PE3yJIbTaTOM

28 KontponsHast pabota Ne2 «Kucnopon- u a3orcogepxaliye OpraHu4ecKue COeJUHEHHSD)

29—33 Tema 4. Oprannveckasi xumusi 1 06urectBo (5 1)

29 buotexHomnorus Pa3Burtue 6norexnonoruu. Tpu HanpaBieHus OOBACHATD, YTO TAKOE OMOTEXHOJIOTUS, TEHHAs
OMOTEXHOJIOTMU: TeHHAas (WX IeHeTH4ecKast) (un reHeTuyecKas) UHKeHepus, KJIeTOYHast
WH)XXCHEPUS; KJIETOYHAsI HHKEHEPHUS, MH)KeHepusi, OMOJIOrMuecKasl MHXKeHepus,
Ouosnorudeckas nHx eHepus. [ 'eHeTuuecku KJIOHUPOBaHHE, UMMOOUIN30BaHHbIE
Moaupunuposannsie opranu3msl (MO) u (hepMeHTBHI.
TpaHcreHHas npoaykuus. Kinonuposanue. XapakTepHu30BaTh poiib OMOTEXHOJIOTUH B
Nmmo6unu3oBaHHble (PepMEHTHI U UX pELIeHUH NTPOJIOBOJILCTBEHHOM MPOOIeMbI U
IIPUMEHEHHE. COXPAaHEHUH 3]I0POBbS YEJIOBEKA
Hemoncmpayuu. BuneopparMeHTs! U Claii bl
110 OMOTEXHOJIOTUU U UMMOOUIIN30BaHHBIM
bepmeHTam

30 ITonumepsl Knaccudukanus nonumepos. MckycctBennble | KnaccuduuupoBarh moimMepsl IO pa3inyHbIM
MIOJINMEPBI: LEITYJION]], alleTaTHBIA MIENK, OCHOBaHHUSIM.
BHCKO3a, LeJI0(aH. Paznnuats HCKYCCTBEHHbIE MOJIUMEDBI,
Lemoncmpayuu. Konnexuus noaruMepos. KJaccu(uIUpoBaTh UX U WUIIOCTPHPOBATH
Konnekuust CHHTETHUECKHUX TOJIMMEPOB U IpyNIbl HOJUMEPOB MTPUMEpPaAMHU.
U3JIEIUH U3 HUX VYcraHaBnuBaTh CBA3M MEXAY CBOWCTBaMU

MIOJINMEPOB U 00JIaCTSIMU UX IPUMEHEHUS

31 CuHTETHYECKHE MTOJINMEPBI [Tonmumepuszanuss W TNOJMKOHAEHCAUMs, Kak | Pa3dnnyare MOJIUMEPHU3ALIIIO "
CHOCOOBI MOJTyYESHHUS MOJIUMEPOB. | MOJUKOH/IEHCALIUIO.
CuHreTnyeckue Kay4yKH. [Tomuctupomn, | [IpuBoaute  mpuMepsl  3THX  CIIOCOOOB
TedoH u MOJIMBUHUIXJIOPHI, KaK | IOJy4yeHUs IOJTUMEPOB.
npencraButenu nuactmace.  CuHrermueckue | OnuchIBaTh CUHTETHUYECKHE Kay4yKH,

BOJIOKHA: KalpOH, HAMJIOH, KEeBJIAp, JIABCAH.
Jlemoncmpayuu. Konnexkuuss  CHHTETHYECKHX

IJIACTMAacChl M BOJOKHA HAa OCHOBE CBS3U
CBOMCTBAa — IIPUMEHEHHUE
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IMOJIMMCPOB: INIACTMACC WU BOJIOKOH H I/IS,I[eJ'II/Iﬁ
U3 HUX

32 IIpakTrnyeckas padora Ne 2 Pacrnio3HaBaHue miacTMace 41 BOJIOKOH [IpoBonuTh,  HaOMOJATH M ONMUCHIBATH
XUMHUYECKHUI 3KCIIEPUMEHT TUTS
UIEHTUQHUKALMKM IUIAaCTMAcC U BOJIOKOH C
IIOMOIIBIO KAUECTBEHHBIX PEaKLUil
33 IloBTOpenue n 0606menue kypca. IloaBenenue nTOoros y4edGHoOro roaa.
34 Pe3epBHOE Bpemsi
IIpumepHOe TeMaTHYeCKOe IIAHMPOBaHUe Kypca 11 kiacca 6a30Boro ypoBHs
(1 g B HEenemI0, Bcero 33 )
Howmepa XapakTepHucTuKa OCHOBHBIX BUJIOB
yPOKOB T/ Tema ypoka OcHOBHOE cofiepKaHUE ypoKa NeSITeIbHOCTH 00y4JaroIuxcs (Ha ypoBHE
yueOHBIX JIeHCTBUN)
1—9 Tema 1. Ctpoenue Beuiects (9 1)
1 OCHOBHBIE CBEICHHSI O CTPOCHUU CrpoeHue aToma: cocTaB sijipa (HyKJIOHBI) U AprymMeHTHpOBaTh CI0KHOE CTPOEHUE aTOMa
aToma aNIeKTpOHHast obonouka. [ToHsTre 00 n30Tonax. | Kak CUCTEMbI, COCTOSIIEH U3 sS/pa U
[ToHsITHE O XUMUYECKOM AJIEMEHTE, KaK AIIEKTPOHHON 00O0JIOUKH.
COBOKYITHOCTH aTOMOB C OJIMHAKOBBIM 3apsIoM | XapaKTepHU30BaTh YPOBHU CTPOEHUS BELLIECTBA.
anpa. OnuceiBaTh ycTpoicTBO U padboTy bombiioro
Lemoncmpayuu. Iloptpersl aJIpOHHOTO KOJuIaiepa
9. Pesepdopaa, H. bopa. Buaeodparments: u
ciaiiasl «boJbIION aApOHHBIN KOJLIAUAEPY,
«YpOBHM CTPOEHUS BELIECTBA»
2 Ilepnonnyeckas cucrema ®dusnueckuit cMpica npuHATo B Tadbmuue /. M. | OnuceiBaTh CTpoOeHHEM aTOMa XUMHUYECKOTO

XUMHUYECKHUX 3JIEMEHTOB
. . Menneneesa B CBETE y4EHUs O
CTPOEHUU aTOMa

MeHieneeBa CUMBOJIMKH: MOPSAJKOBOIO HOMEpa
AJIEMEHTAa, HOMEpa NepHuoJa U HOMEepa TPYIIIBL.
[Tonsitue 0 BaJICHTHBIX JJEKTPOHAX.
OTto0paxkeHue CTPOSHUS IIEKTPOHHBIX 000JI0UEK
aTOMOB XHMHUYECKUX JJIEMEHTOB C IIOMOIIbIO
DIIEKTPOHHBIX M 3JIEKTPOHHO-TpauyIecKux

9JIEMEHTA Ha OCHOBE €ro
MOJIOKEHUS B IEPUOJINYECKOM CUCTEME

J. 1. Menneneena.

3anuceIBaTh 3EKTPOHHBIE U JIEKTPOHHO-
rpaduyeckue GopMyibl XUMUYECKUX
DJICMCHTOB.
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dbopmyit.

OObsicHEeHHE  3aKOHOMEPHOCTEH  HM3MEHEHUS
CBOMCTB 3JIEMEHTOB B MEpUOJAX M TPYIIAX
NEPUOANYECKON CHCTEMBI, KaK CIEACTBUE HX
3IIEKTPOHHOTO CTPOEHHUA. DNEeKTpOHHbBIE
ceMeiicTBa XUMHUYECKUX JIEMEHTOB.
Jlemoncmpayuu. Paznuanpie Gopmbl
[lepuoanueckoii CUCTEMbI XUMHYECKUX
sanemenTtoB [I. . Menneneesa. [Toptper JI. U.
Menpeneesa.

Jlabopamopnwie onvimsi. MoaenupoBaHue
noctpoeHus [leproandeckoi CHCTEMBI C
MTOMOIIIbIO KAPTOUEK

OHpCI[eJ'IﬂTB OTHOIICHHUEC XUMHUYCCKOI'O

3JIEMEHTA K OIIPEAEIIEHHOMY 3IIEKTPOHHOMY

CEMEUCTBY

Cpasuenue [lepuoguyeckoro 3aKoHa
Y TEOPUH XUMHUYECKOI'0 CTPOSHUS Ha
¢bunocodckoit ocHOBE

IIpeanocbuIKu OTKPBITHS Ilepnoguueckoro
3aKOHA M TEOPHUM XHUMHUYECKOIO CTPOEHUS
OPraHWYECKUX COCIMHEHMM; pOJIb JIMYHOCTH B
UCTOPUM  XHMHUM; 3HAUCHHE IPAKTUKU B
CTAHOBJICHUU U PA3BUTUN XUMUYECKUX TEOPUH.
Lemoncmpayuu. Iloptpers! 1. 1. Menaeneesa u
A. M. bytneposa

IIpeacraBnsaTe pa3BUTHE HAYYHBIX TEOPHUU 11O

CIIUpPANU Ha OCHOBE TPEX (HOPMYIUPOBOK
[Tepuoanueckoro 3akoHa U OCHOBHBIX

HAIPAaBIICHUHN Pa3BUTHS TEOPUU CTPOCHUS

(XMMHYECKOT0, FIEKTPOHHOIO U
POCTPAHCTBEHHOTO).
XapakTepu3oBaTh pojib IPAKTUKHU B

CTAHOBJICHUH U PA3BUTHU XHUMHYECKOMN TCOpHUU.

AprymMeHTHpoBaTh YyBCTBO FOPOCTH 3a

JOCTHKEHHS OTE€YECTBEHHOM XMMHH U BKJIa

POCCUMCKHX YYEHBIX B MUPOBYIO HAYKY

HMonnas xumudeckas CBsI3b U
HWOHHBIC KPUCTATINIMYCCKHUEC peII_IéTKI/I

Karnonsl ©®  aHWMOHBL: WX  3apsabl U
Kiaccuukanusi TO COCTaBy Ha TPOCTHIE U
cnoxubie. [IpencraButenu. [lonarue 06 noHHOMN
XAMHUYECKOW CBs3U. MoHHasg KpucTamuimyeckas
peméTtka W (PUINYECKUE CBOWCTBA BEIIECTB,
00YCJIOBJICHHBIC ’TUM CTPOCHHUEM.
Jlemoncmpayuu. Moaenb MOHHON
KPHUCTAJUIMYECKON PEIIETKU HA TPUMEpE
XJIOpUa HaTpusa. MuHepalbl C 3TUM TUIIOM
KPUCTAJUTMYECKON PEIIETKON: KAJIBIIUT, TAJIUT.

XapakTepHu30BaTh HOHHYIO CBA3b KaK CBA3b
MeX /1y HOHaMU, 00pa3yroLIMMHUCS B pe3yIbTaTe
OTJauu WM MPUEMA HIIEKTPOHOB aTOMaMH UJIH

rpynmnamMu aTOMOB.

OHpCI[eJ'ISITL MNPpUHAAJIC)KHOCTh NOHOB K TOM
HTH UHOH rpymnmec Ha OCHOBAHHHU UX 3apsja U

cocrasa.
XapakTepu3oBarh (pU3nUecKre CBONCTBA

BEIIIECTB C MOHHOM CBSI3bI0, KaK (DYHKIIMIO BUA
XAMHYECKOW CBSI3U M TUIA KPUCTAJUIMYECKON

PEIIETKH
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KoBasieHTHast XuMu4eckas CBs3b.
ATOMHBIE U MOJIEKYJISIPHBIE
KPUCTAJUIMYECKUE PEILETKU

IMousatue 0 KOBaJICHTHOH CBSI3U.
DJIIEKTPOOTPULIATETLHOCTD, HETOoJsIpHast u
MOJSIpHAsl  KOBaJICHTHBIE CBsI3M. KpaTHOCTH

KOBJIGHTHON CBSI3M. MexaHH3Mbl 00pa3oBaHHSA
KOBQJICHTHBIX CBs3el: OOMEHHBIM U JIOHOPHO-
akuenTopHbii. IlosApHOCTE MOIEKyNBI, Kak
CIIEJICTBUE IOJIIPHOCTH CBSI3M M T'€OMETPHH
MOJIEKyJIbl. Kpucramumdeckue pemeérku ¢ 3TUM

TUIIOM  CBSI3U: MOJICKYJISIDHBIE U ATOMHBIE.
du3ngecKue CBOICTBa BECIIIECTB,
OOyCIIOBJICHHBIE ~ THUIIOM KPUCTAJUTMYECKUX
pPELIETOK.

Jlemoncmpayuu. Moaenu MOJIEKYJISIpHON
KPHUCTAJUIMYECKON PEIIETKN HA TPUMEPE «CYXOr0
JbJa» WU U0J1a U aTOMHOM KPUCTAILNIMYECKON
PEIIETKH Ha IpUMEpe aiMasa, TpaduTa Win
KkBapua. Mozens MoJisipHOro 00bEMa raza

OnuceIBaTh KOBAJICHTHYIO CBSI3b, KAK PE3YJIbTaT
00pa30BaHus OOIIUX AIIEKTPOHHBIX Map WK
KaK pe3yJIbTaT EPEKPhIBaHUS DJIEKTPOHHBIX
opOHTaNeH.

KnaccuduuupoBaTh KOBaJI€HTHBIE CBA3H 110
90, KpaTHOCTH U Cc110cO0y MEPEKPBIBAHUS
3JIEKTPOHHBIX OpOHUTAJIEH.

XapakTepHu30BaTh (GU3NIECKUE CBOHCTBA
BEIIIECTB C KOBAJIEHTHOM CBA3bIO, KaK (QYHKIIMIO
KOBAJICHTHOM CBSA3U U TUIA KPUCTAIUINYECKON
pELIETKN

Merannndeckas XMMHYECKas CBA3b

[TonssiTHE O  METAJNIMYECKOM  CBS3U W
METAJUIMYECKUX KPUCTAJUIMUYECKUX PEIIETKaxX.
Pu3nYecKre CBOKWCTBA METAJIOB HA OCHOBE MX
KpUctajuimueckoro  crpoenus.  [Ipumenenue
METaJUIOB HAa OCHOBE MX CBOMCTB. UEpHBIE H
LIBETHBIE CILIABBI.

Jlemoncmpayuu. Moaenu KpucTasIn4eCKuX
PELIETOK METAJUIOB.

Jlabopamopusie onvimol. KoHCTpyHpOBaHHe
MOJIeJIA METAJUIMUYECKOU XUMUYECKOM CBSI3U

XapakTepu30BaTh METAJUIMYECKYIO CBA3b KaK
CBSA3b MEXK/y HOH-aTOMaMH B MeTaJllax U
CIIJIaBax MOCPECTBOM 0000IIECTBIEHHBIX
BaJICHTHBIX JJIEKTPOHOB.

OOBACHATH €IUHYIO IPUPOTY XUMUYECKUX
CBA3CH.

XapaktepuzoBaTh (U3HUUYECKHE CBOMCTBA
METAJUIOB, KaK (PYHKIIUIO METAITNYECKOM
CBS3M ¥ METAITMYECKON KPUCTAITTHYECKON
PEIIETKH

Bonopongaﬂ XUMHYCCKas CBA3b

MexMonekynsspHass W BHYTPUMOJIEKYJIIpHas
BOZIOPOJIHBIE CBSI3U. 3HaueHue
MCKMOJICKYIISIPHBIX BOOOPOJHBIX CBsI3el B

MPHUPOJIC U )KU3HH YEIOBEKa.
Jlemoncmpayuu. BuneodparMeHTsI U Claiiapl
«CTpyKTYpBI OeNKay.

Jlabopamopuvie onvimul. JleHaTypanus Oenka

XapakTepru3oBaTh BOJOPOIHYIO CBI3b KaK
0COOBIN THII XUMHYECKOH CBSI3H.

PaznuuaTe MEXMOJIEKYISIPHYIO U
BHYTPUMOJIEKYJISIPHYIO BOJOPOIHBIE CBSI3H.
PackpeiBath posb BOJOPOIHBIX CBSI3E€H B
OpTraHU3aIi MOJIEKYJ OMOTIOTUMEPOB, —
6enkoB u JIHK, — Ha 0OCHOBE MEKITPEAMETHBIX
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CBsI3EH ¢ Onosioruen

8 [Tonmumepsr [Tonyyenue MOJIMMEPOB peakiusMu | XapakTepu30BaTh MOJIUMEPHI Kak
MOJIMMEPU3ALUU u MOJIMKOHICHCAIIMH. | BRICOKOMOJIEKYIISIPHbIE COSAMHEHUSI.
Baxwueiiine mnpencraBuTenu —miactMacc W | Pasnuyarh peakuuu noiuMepusaluu U
BOJIOKOH, HMX  [OJYy4Y€HUE, CBONCTBA U | MOJMKOHJCHCAIUU.
npumenenue. Ilonstue o Heopranmdeckux | ONMUCHIBaTh BayKHEHIINE MPEICTABUTENIN
MOJIMMEPAX U UX MPEJCTaBUTEIH. MJIACTMACC U BOJIOKOH M HA3bIBATh 00JIACTH UX
Hemoncmpayuu. Konnexkuun «Ilnactmaccoiy, MPUMEHEHHUS.
«Bonoknay. OOpa3ipl  HEOPraHUUYECKHUX YcranaBnuBaTh EAMHCTBO OPraHUYECKON U
MOJIMMEPOB — BEIIECTB aTOMHOM CTPYKTYpPbI HEOPraHMYECKON XMMHUH Ha TIPUMEPE

HEOPraHUYECKHUX MOJMMEPOB

9 JlucriepcHbie CHCTEMBI [TonsTre o nucnepcHoil aze v TUCTIEPCUOHHON | XapaKTepru30BaTh PA3TUYHbIC THIIbI
cpene. ArperatHoe COCTOSHHE pa3Mep YacTHIl | AUCIIEPCHBIX CHCTEM HAa OCHOBE arperatHoro
¢da3pl, Kak OCHOBa JUIS  KJaCCH(HUKAIMK | COCTOSIHUS IUCTIEPCHOM (a3bl U
JUCTIEPCHBIX CHUCTEM. OMYJIbCUHU, CYCIEH3UH, | JUCIIEPCUOHHOUN CpPENbI.
a’p030JIM — TPYMIbl TPyOOAUCTIEPCHBIX CHCTEM, | PackpbIBaTh pojib pa3aMYHbIX TUIIOB
WX TIPEJCTABUTEIM. 307U W TeIH — TPYIIHI | JUCIEPCHBIX CUCTEM B )KM3HU MIPUPOJIBI U
TOHKOJIUCIIEPCHBIX CHUCTEM, MX IPEJCTABUTEIH. | OOIIECTBa.
[TonsiTie 0 cuHEpPE3UCe U KOATYIISIUH. [TpoBoauTh, HAOIIOJATH U ONUCHIBATH
Hemoncmpayuu. Konnexunu o6pa3ion XUMHYECKHUN IKCIIEPUMEHT
Pa3IMYHBIX AUCTIEPCHBIX cucTeM. CHHEPE3UC U
KOaryJsius
Jlabopamopnvie OnwvIMol. [Tonyuenue
KOJUIOMJHOTO  pacTBOpa KypHHOro  Oenka,
WCCJICIOBAHUE €ro CBOWMCTB C  IOMOIIBIO
Ja3epHOM  yKa3Ku M TPOBEIEHHE  €ro
JIEHATypaLyHu. [Tonyuenue AMYJIbCUH
pacTUTEeNnBbHOTO Maclia W HabmojeHne 3a eé
paccioeHueM. [Tonyuenune CYCIEH3UH
«HM3BECTKOBOTO MOJIOKa» W HabOmoJeHue 3a eé
ceIruMeHTauen

10—21 Tema 2. Xumunueckue peakuu (12 1)

10—11 Knaccudukamms Xumuaeckux Annorponu3aiys U u3oMepu3aius, Kak peakiuu | OnpenensT TPUHAIICKHOCTh XUMUYECKOM
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peakiuit

0€e3 N3MEHEeHMsI COCTaBa BEIIECTB. AJUIOTPONUS U
e¢ mnpuumHbl. Kraccupukamus peakuuii 1o
pasIMYHBIM OCHOBAHMSAM: 10 YHCIY U COCTaBY
peareHToB W  MPOAYKTOB, 1o ¢asze, IO
UCIOJIb30BAHUIO KaTalnu3aropa WM (EepMeHTa,
no TtemoBoMy d3ddexty. Tepmoxumuueckue
YPaBHEHMsI PEaKIUH.

Jlemoncmpayuu. PacTBOpeHrE CEPHOM KHCIIOTHI
¥ aMMHAYHOM CEeUTPHI U (PUKCALIHS TEIIOBBIX
SIBJIEHUW JIJIS1 3TUX MTPOLIECCOB

peaxkuu K TOMy WJIM HHOMY TUITY Ha
OCHOBAHMH IO PA3JIMYHBIX TPU3HAKOB.
OTpakaTh Ha MUChME TEIIIOBOU YPHEKT
XUMUYECKUX PEAKLUHN C IOMOIIBIO
TEPMOXUMHUYECKHUX ypaBHEHUI.
[ToaTBepx1aTh KOJMYECTBEHHYIO
XapaKTePUCTHUKY 9K30- U SHJOTEPMHUUECKHUX
peakiuii pacuéTamMu 0 TEPMOXUMUYECKUM
YpaBHEHUSIM.

12

CKOpOCTh XUMHYECKUX pEaKInui

@akTopbl, OT KOTOPbIX 3aBUCUT CKOpPOCTb
XMMHYECKHUX PEaKLMi: IPUPOJA PEearupyrommx
BELIECTB, TeMIIepaTypa, 1) (0116:51) 3 ux
COIPUKOCHOBEHMSI PEarupyrolux BEIECTB, UX
KOHIIGHTpalusi, NPUCYTCTBHE  KaTajlu3aTopa.
IlonstTne o  karamuse.  DepMeHTH,  Kak
OuoslorMYecKkue KaTaau3aTopbl. MHruOuTOpHI,
KaK «@HTOHHMBD» KaTaJIn3aTOPOB U X 3HAYECHHUE.
Jlemoncmpayuu. B3anMoaencTBrs pacTBOPOB
COJIAHOM, CEPHOU U YKCYCHOM KHUCIIOT
OJIMHAKOBOM KOHIEHTPAIUU C OJUHAKOBBIMU
KycO4KaMH (TpaHyJlaMH) LIUHKA U
B3aMMO/ICIICTBHE OJJUHAKOBBIX KYCOUKOB Pa3HbIX
METaJUIOB (MarHusl, IIMHKA, ele3a) C pacTBOPOM
COJISTHOM KHUCIIOTBI, KaK MIPUMEp 3aBUCHMOCTH
CKOPOCTH XUMUYECKUX PEAKIUI OT IPUPOIBI
BelecTB. B3anMopeicTBre pacTBOpoB
THOCYNb(aTa HATPUSI KOHLEHTPALIMH U
TEMIIEPATYPhI C PACTBOPOM CEPHOM KHUCIOTHI.
MoenrpoBaHUE «KHUISALIETO CIOS».
['eTeporenHslil kKaTanu3 Ha IPUMEPE PA3IOKEHUS
IIEPOKCH]IA BOJIOPOJA B IPUCYTCTBUHU JUOKCHIA

YcraHaBIMBaTh 3aBUCUMOCTh CKOPOCTH
XHUMUYECKON PEaKIuK OT MIPUPOIBI
pearupyroLmx BEUIECTB, UX KOHI[EHTPaLUY,
TEMIIepaTyphl U TUIOIIAIH UX
COIIPUKOCHOBCHUSI.

PackpsiBaTh posib KaTanu3aTopoB Kak
($akTOpOB yBEIUUYEHUS CKOPOCTH XMMHUECKOI
PEaKIuu U paccMaTpuBaTh HUHTHOUTOPHI KaK
«QHTOHUMBI» KaTaJIH3aTOPOB.
XapakTepu3oBatb GEepPMEHTHI KaK
OMOJIOTUYECKHE KaTaIN3aTOPhl OEIIKOBOM
MPUPOJIBI U PACKPBIBATH UX POIIb B MPOTEKAHUH
OMOXMMHMUYECKUX peakliii Ha OCHOBE
MEXIPEMETHBIX CBSI3eH ¢ OMONIOTHEH.
[IpoBouTH, HAOIIOATH M OMKMCHIBATH
XUMHYECKUI IKCIIEPUMEHT

27




Maprasia.
Jlabopamopuvie onvimul. Vicnionb3oBaHue
HEOpPraHMYECKUX KaTaau3aTopoB (coJiel xenesa,
MOJIUJIA KAJIHS) U TIPUPOIHBIX OOBEKTOB,
coJiepKalInx Karaja3y (ChIpoe MsCo,
KapTodelb) A Pa3IoKeHHs IEPOKCUIA
BOJIOpOJIA

13 OOpatumocTh XUMUYECKHNX peakiuid. | Knmaccudukanus Xumuueckux peaknuii  1mo | OmuchIBaTh COCTOSIHUS XUMHUYECKOTO
XUMHYeCcKOe paBHOBECHE U CIIOCOOBI | MpU3HAKy UX HampaBieHus. [lonstue 00 | paBHOBecHs U MpeasaraTh CocoObl ero
€ro CMemIieHus 00paTUMBIX peaKImsx u XMMHUYECKOM | CMEIIEHHS B HEOOXOIMMYIO CTOPOHY HA OCHOBE

paBHoBecuu. [Ipunmun Jle-IllaTense u cnocoObl | aHaNKM3a XapaKTEPUCTUKU PEAKIIUU U
CMEIIeHUsT XUMHUYecKoro paHoBecus. OOmas | npunimmna Jle-1larense.
XapaKTepUCTHKAa peaklui CHHTE30B ammuaka u | [IpoBoauTh, HaOMIOATH U OMUCHIBATD
okcunma cepel(VI) u paccMoTpeHHe YCIOBUM | XUMHUYECKHI SKCIIEPUMEHT
CMEUIEHUS UX PABHOBECHUS HA IPOU3BOJICTBE.
Hemoncmpayuu. CMenieHre paBHOBECHSI B
cucreme Fe** + 3CNS™ <> Fe(CNS)3
Jlabopamopusie onvimwi. Unmroctparius
npasuiia beprosie Ha npakTHKe — NPOBEIeHNE
peakiuii ¢ 00pa3oBaHUEM OCaKa, Ta3a U BOIBI

14—15 I'unponus OOpatumplii U HeoOpaTUMbI  TUAPOAM3BL | OnpenensTh TUI FHAPOIU3a COIM HAa OCHOBE
I'mppomus conmert u  ero tumsl. ['uaponus | aHamusa e€ cocrasa.
OpTraHUYECKUX COCTMHEHHM B #uBbIX | Kiaccuuuuposats ruiponus comiei
OpraHM3MOB, Kak OCHOBa OOMEHa BEIIECTB. | IO KATHOHY U aHUOHY.
[TonsiTne 06 sHEpreTHYECKOM OOMEHE B KJIETKE U | XapaKTepu30BaTh POJIb THAPOJIN3A
POJI TUAPOIH3A B HEM. OpraHUYECKUX COCIMHEHMM, KaK XUMHUECKOU
Jlabopamopuvie onvimul. VictibiTanue OCHOBBI 0OMEHA BEIIIECTB ¥ SHEPTUH B KUBBIX
WHJUKATOpaMu Cpeibl pACTBOPOB COJIEH OpraHu3Max.
Pa3TUYHBIX TUIIOB. [TpoBoauTh, HAOIIOJATH 1 ONIUCHIBATH

XUMHUYECKUN IKCIEPUMEHT
16 OxucnuTeNnbHO-BOCCTAaHOBUTENbHBIE | CTENEHb OKUCIEHUS M €€ OImpeaereHue Mo Onpenensartb OKUCIUTEIbHO-

peaxknun

dbopMynaM OpraHMYEeCKHMX W HEOPraHWYECKUX
BEIIECTB.  OJEMEHThl M  BEUIeCTBA,  Kak

BOCCTAHOBUTCIIBHBIC PCAKIIMU KaK IIPOLECCCHI C
W3MEHEHHMEM CTETICHEH OKUCIICHHS DJICMEHTOB
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OKUCIHUTENN M BoccraHoBuTenu. [loHstue o
mpoleccax OKHUCIEHHSI U BOCCTAHOBJICHUSI.
CocTaBieHue YpaBHEHUM XUMHUYECKHX PEAKIUM
Ha OCHOBE 3JICKTPOHHOTO OanaHca.
Jlemoncmpayuu. B3aumoneiicTBre UHKA C
COJISTHOM KUCIIOTOW ¥ HUTPATOM cepedpa.
Jlabopamopnvie onvimoi. OKUCIUTENHHO-
BOCCTAHOBUTEJIbHAS PEAKITUS U peakius oOMeHa
Ha MpUMepe B3aUMO/JICHCTBUS PACTBOPOB
cynedara meau(Il) ¢ xxenezom u pacrBopom
HIETIOYH.

BEIIECTB, YYaCTBYIOUINX B PEAKIUU.
Paznuuarh OKUCIUTENb U BOCCTAHOBUTE!b,
MIPOLIECCHI OKUCIICHUS U BOCCTAHOBJICHHUS.
CocraBnsate ypaBHeHusi OBP Ha ocHOBe
AIIEKTPOHHOIO OasiaHca.

[TpoBoIUTH, HAOTIONATH U OITUCHIBATH
XUMHUYECKUN IKCIIEPUMEHT

17-18 DNEeKTPOIN3 PaCIIaBOB U XapakTepucTukKa JIEKTPOJIN3a, KaK | OnuchIBaTh AEKTPOJIN3 KAK OKUCIUTEIIBHO-
pactBopoB. [IpakTuueckoe OKHUCJIUTEIbHO-BOCCTAHOBUTENBHOIO IMPOIECCA. | BOCCTAHOBUTENbHBIN IIPOLIECC.
IIPUMEHEHHUE IIEKTPOJIN3a OcCOoOeHHOCTH 3JIEKTPOJIN3a, MpOTEKarouiero B | Pa3znuuarh 37€KTpoJIU3 paciiaBoB U BOJIHBIX
pacTBopax AJIEKTPOJIUTOB. [IpakTrueckoe | pacTBOpOB.
IIPUMEHEHNE NIEKTPOJIN3A: IoJIydeHHue | XapaKTepu30BaTh IPAKTUYECKOE 3HAUCHHE
TaJIOTEHOB, BOJOPOJA, KHUCIOPOJa, WLIENIOYHBIX | AIEKTPOIM3a Ha IPUMEpE MOTyUEHUS
METAJJIOB M IIENOYEH, a TakKe allOMUHUS | aKTUBHBIX METAJIJIOB U HEMETAJIIOB, & TAKXKE
AIIEKTPOJIU30M  pPAcIJIaBOB M PacTBOPOB | rajibBAHOIUIACTUKH, TAJIbBAHOCTETUH,
COEMHEHUN »HTUX HieMeHToB. [loHsATHE O | pahUHUPOBAHMHU IIBETHBIX METAJUIOB
rajibBaHOIIJIACTHUKE, rajJbBaHOCTETUH,
papUHUPOBAHUH LIBETHBIX METAJLIOB.
Jemoncmpayuu. KoHCTpynpoBaHUE MOJAEIIN
anekTponusépa. Bugeopparmenr c
MIPOMBINIJIEHHON YCTAaHOBKU JJIs1 IOJTyYEHUS
IIOMHUHUS
19 [IpakTnueckas padota Ne 1. Pemenne sxcriepuMeHTaIbHBIX 33/1a4 110 TEME [InanupoBaTh, MPOBOIUTH HAOIIOIATH U
Pemenue sxkcriepuMeHTaNIbHBIX 33/1a4 | «XUMHUYECKask Peaklus» OMMCHIBATh XUMUYECKUH SKCIIEPUMEHT C
110 TeMe «XHMMHUYECKasl PEAKIUsI» cO0JII0JIEHHEM NPaBHJI TEXHUKU O€301TaCHOCTH
20 IToBTOpenue u 06001IEHNE TectupoBaHue, pelieHNE 3a/1a4 U YIIPAKHEHUN BBINOIHATE TECTHI, peIIaTh 3a1a4 U

H3Y4EHHOIO

10 TEMEC

YIPaXKHEHUS IO TEME.
[TpoBOIUTH OLIEHKY COOCTBEHHBIX TOCTUKECHUI
B YCBOCHUU TEMBI.
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KOppGKTHpOBaTB CBOHM 3HaHHA B COOTBETCTBHUHU

C IJIAHUPYEMBIM PE3YJIbTaTOM

21 Kontponbras padora Ne 1 «CtpoeHue BemecTBa. XUMHUECKas PEaKIIHs»
22—30 Tema 3. BemecTBa u ux cBoiicrpa (9 u)
22 Meraibl dusnueckue CBOWCTBA METAJUIOB, Kak (DyHKIMS | XapakTepu3oBaTh (pU3HUYECKHEe M XUMHYECKUE
UX cTpoeHus. JlereHue MeTaylJIoB Ha TPYMIBI B | CBOMCTBA METAUIOB Kak (YHKIMIO CTPOCHUS
TEXHHUKE M XUMHUHA. XUMHUYECKHME CBOMCTBA | KX ATOMOB UM KPUCTAJUIOB HAa OCHOBE
METaJIOB u 3JIEKTPOXUMHUUYECKUI psan | mpeacraBneHuit o6 OBP  wu  monoxenus
HanpspkeHud.  [loHsTHE O METaUIOTEPMUU | METAJUIOB B DJIEKTPOXUMHUYECKOM  PSIY
(aIFOMHUHOTEPMUHU, MATHUETEPMUU U JIP.). HaIpPsHKEHUH.
Lemoncmpayuu. Konnekuus MeTajuioB. HabmtonaTh 1 onichIBaTh XUMUYSCKHUI
B3auMopeiicTBue KOHLIEHTPUPOBAHHOM a30THOM | SKCIIEPUMEHT
KHUCJIOTBI C ME/IbI0. BCIIbIIIKA TEPMUTHON CMECH.
[Toptper
H. H. bekerosa
23 Hewmerannsl. bnaropoHble rassl Hemerannsl kak okuciutenu. Hemeramnsl kak | OmuceiBaTh 0COOEHHOCTH TOJOKEHUS
BOCCTaHOBUTENHU. Psiji anexkTpooTpunaTenbHOCTH. | HemeTaisioB B [lepuoanyeckoii Tadbmune 1. U.
WuepTHbIe uiu 61aropoHbIE Ta3hl. MeneneeBa, CTpOEHUE UX ATOMOB U
Hemoncmpayuu. Konnekuns HeMeTauios. KpPHUCTAJIJIOB.
Bcenbimka yépaoro nopoxa. BelTecHeHue CpaBHUBATH CIIOCOOHOCTH K aJUTOTPOITUH C
raJIOT€HOB U3 UX PACTBOPOB APYTUMHU MeTaJJIaMHu.
rajloreHaMu XapakTepu30BaTh 001Me XUMUYIECKHE
cBoiicTBa HeMeTauioB B cBeTe OBP u nx
MOJIOKEHUSI HEMETAJUJIOB B PSIy
AIIEKTPOOTPHUIIATEILHOCTH.
Habmo1aTe 1 OMUCHIBATH XUMUYECKHIA
AKCIIEPUMEHT
24 Kucnotel Heoprannueckue u Kucnotest ¢ TOukM  3peHuss  aroMHO- | COOTHOCUTH NPEICTABUTENEH OPraHUUECKUX U

OpraHUYECKHe

MOJIEKYJISIpHOTO  y4eHus. Kucinorel ¢ Touku
3peHUs TEOPHUH EKTPOITUTUYECKON
muccouuanuu. Kucnmorel ¢ TOYkHM  3peHud
OpoTOHHOH  Teopuu. OOImUE  XMMHUYECKHE
cBoiicTBa KUCIOT. Kitaccudukamnus KucioT.

HCOPTaHNYCCKUX KHCIIOT C COOTBGTCTBYIOH_[ef/'I

KJ1acCU()UKALMOHHON TPYIITION.

OmnuceIBaTh 001IME CBOMCTBA OPTAaHUYECKHUX U

HCOPTraHNYCCKUX KHUCIIOT B CBCTC TBI[ n

C

IMO3HMIIMH OKUCJIICHUA-BOCCTAHOBJICHHUA KaTHOHA
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Jlabopamopmuwiii onvim. ViccnenoBanue
KOHIICHTPUPOBAHHBIX PACTBOPOB COJISTHOM U
YKCYCHOM KHCIIOT KalleJIbHBIM METOZOM IPH UX
paz0aBiieHUH BOJIOM.

BOJIOPOJIa WJIM aHMOHA KUCIOTHOTO OCTaTKa.
Ornpenensatb 0COOCHHOCTH XUMUYECKUX
CBOMCTB a30THOM, KOHIIEHTPUPOBAHHOW CEPHOI
Y MypPaBbUHOM KHUCJIIOT.

[TpoBouTh, HAOIIOAATH U OOBACHSTH
pe3ynbTaThl NPOBEIEHHOTO XUMUYECKOTO
HKCHEPUMEHTA

25 OcHoBaHUs HEOPraHUYECKUE U OcHOBaHMSI C  TOYKM  3peHUsT  aTOMHO- | ONHUCHIBaTh HEOPraHUYECKUE OCHOBAHMUS B
OpraHUYeCKUe MOJIEKyJIsipHOrOo ydeHusa. OcHoBaHusa ¢ ToukH | cBete TO/I.
3peHust TEOpUU JNEKTPOJINTUYECKON | XapaKTepu30BaTh CBOWCTBA OPIraHUYECKUX U
muccounanuu. OCHOBaHHA C TOYKH 3PEHUS | HEOPTraHHMYECKUX OECKHUIIOPOHBIX OCHOBAHHMA
MPOTOHHOM TEOPHH. Knaccudukanus | B
OCHOBAHUH. XuMHUYECKUE CBOICTBa | CBETE MPOTOHHOU TEOPUHU.
OPTraHWYECKUX U HEOPTraHUYECKUX OCHOBAHMM. [TpoBoauTh, HAOIIOJATH U ONKUCHIBATH
Jlemoncmpayuu. Konnekuus menoyei 1 aMMHOB. | XUMUYECKUN SKCIIEPUMEHT
B3auMopeiicTBrue mapoB KOHIIEHTPUPOBAHHBIX
pPacTBOPOB COJITHOM KUCIOTHI U aMMHUaKa («IbIM
6e3 orus»). [lonydueHne aMmMuaka u u3y4eHue
€ro CBOMCTB.
Jlabopamopuvie onvimsi. [lonyuenue
HEPacTBOPUMOTO TUAPOKCHUIA U €T0
B3aNMOJIEHCTBHE C KUCIOTOM
26 AMdoTepHbIE COeTUHEHUS Heoprannueckue ampoTepHbIe COSTUHEHUS: XapakTepu3oBaTh OpraHUYECKUE U

HCOPTraHNYCCKUEC U OPraHNYCCKHUEC

OKCHU/IbI ¥ TUPOKCHJIBI, — UX CBOMCTBA U
nonyueHue. AMQOoTepHbIE OPraHuYeCKUue
COCTMHEHUS HA TIPUMEPe aMUHOKHCIIOT.
[TenTuapl v MeNTUHAS CBS3b.

Jlemoncmpayuu. Paznudunble cirydan
B3aUMO/ICHCTBUS pACTBOPOB COJIEH AIFOMUHUS CO
MIETOYBIO.

Jlabopamopnvie onvimul. [lomyuenue
aM(}oTepHOTo THAPOKCHIA U H3YUYCHUE €TO
CBONCTB

HeopraHuyeckrue aM(poTepHbIE COETUHEHUS KaK
BEIIECTBA C JBOWCTBEHHOHN (PyHKIMEH
KHCJIOTHO-OCHOBHBIX CBOWCTB.
AprymMeHTHpoBaTh CBOICTBA aMUHOKHCIIOT KaK
aM(pOTEepPHBIX OPTaHUYECKUX COETMHEHUM.
PackppiBaTh Ha OCHOBE MEXIPEAMETHBIX
cBsA3ei ¢ OMosorueii pojab aMUHOKHUCIIOT B
OpraHHu3aluy KU3HU
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Comu

Knaccudukanust comeid. XKéctkoctb BOABI U
criocoObl e€ ycrpanenus. [lepexon kapOonara B
ruApoKkapOooHar u oopaTHo. OOIKMEe XUMUIECKHE
CBOMCTBA COJIEH.

Jlemoncmpayuu. [lonydenue ;xECTKON BOJbI U
yCTpaHEHHE €€ )KECTKOCTH.

Jlabopamopuvie onvimul. IIpoBenenne
KaueCTBEHHBIX PEAKIIHM MO ONPECTICHUIO
COCTaBa COJIU.

XapakTepu3oBaTh COJIM OPraHUYECKUX U
HEOPTraHUYECKUX KUCIIOT B CBETE TEOPUH
ANEKTPOJUTUYECKON AUCCOLHUALINH.
CooTHOCHUTD TIpeJCTaBUTENEH coei
OpraHWYeCKUX U HEOPTraHUYECKUX KUCIIOT €
COOTBETCTBYIOIIECH KJIaCCU(PUKAITMOHHON
TPYIIION.

XapakTepru3oBaTh KECTKOCTh BOJBI U
npeyiaraTe CrocoObl €€ ycTpaHeHusl.
OmnuceiBaTh 00IIIKE CBOKCTBA COJICH B CBETE
TOM.

[TpoBoauTh, HAOIIOJATH U ONUCHIBATH
XUMUYECKUM SKCEPUMEHT

28 [IpaxTuueckas padora Ne 2. Pemenne sxkcriepuMeHTaNbHBIX 33124 110 TEME: [TmanupoBaTh, IPOBOIUTH, HAOTIOAATH U
Pemenue sxciepuMeHTalbHBIX 33/1a4 | «BerecTsa u X CBOMCTBa» ONUCHIBATh XMMUYECKUI HKCIIEPUMEHT C
1o TeMe «BeliecTBa 1 X CBOMCTBa» coOII0IeHHEM MPaBUJI TEXHUKH 0€3011aCHOCTH
29 [ToBTOpEeHMe U 060011IEHNE TEMBI TectupoBaHue, perieHne 3a/1a4 U yIpaxxHeHUH BBINOTHATE TECTHI, peliaTh 3a1a4i U
10 TeMe YIPaXHEHUS 110 TEME.
[TpoBOIUTH OLIEHKY COOCTBEHHBIX JOCTHKEHUIM
B YCBOECHUU TEMBI.
KoppektupoBath cBOM 3HaHHS B COOTBETCTBUN
C TUIAHUPYEMBIM PE3YJIbTaTOM
30 KonTponbHas padota Ne 2 «BemecTBa 1 ©X CBOHCTBa»
31—34 Tema 4. Xumusi 1 coBpeMeHHOe 0011ecTBO (4 1)
31 XuMuyeckasi TEXHOJIOTUs [Tonsitue 0 XUMHUYECKON TEXHOJIOTHH. | XapaKTepU30BaThb XUMUUECKYIO TEXHOJIOTHIO

XuMudueckue pPC€aKknuu B IPpOU3BOJCTBC aMMHaAKa

u MeraHoma. OOmas kiIaccuduKamoHHas
XapaKTEePUCTUKA peakiuit CUHTE3a B
MPOU3BOJCTBE ATUX MNPOAYKTOB. Hayunble

MPUHIIMIIBI, JIeXKAIIUe B OCHOBE IPOU3BOJICTBA
amMmmMMaka ©u  MeTaHosa. CpaBHEHHME  3THX
IIPOU3BOJICTB.

KaK MPOU3BOAUTEIBHYIO CHUITY OOIIeCTBa.
OnuceiBaTh XUMUYECKUE TPOLIECCHI, JIEKALTUE
B OCHOBE ITPOU3BOJICTBA AMMHAKA U METAHOJIA,
C IIOMOILBIO POJHOTO S3bIKA U S3bIKA XUMHH.
VY cTaHaBIMBaTh AHATOTMM MEXY IBYMSI
IIPOU3BOJCTBAMU.

DopmyIHpoBaTh 00IIME HAYYHBIC TPHHIIUTIBI
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Jlemoncmpayuu. Moieny npOMBIIIIIEHHBIX
YCTaHOBOK IOJIYYE€HUSI CEPHOM KUCIIOTHI U
CHHTE3a aMMUaKa

XUMHUYCCKOT'O ITPOU3BOACTBA

32 XuUMHYECKasi FPaMOTHOCTh KaK MapkupoBKa ynakOBOYHBIX MaTepUaoB, AprymeHTHpoBaTh HEOOXOAUMOCTh
KOMITOHEHT 001l KyJIbTYphI AIIEKTPOHUKHU U OBITOBOI TEXHUKH, XUMHUYECKON TPaMOTHOCTH KaK KOMIIOHEHTa
4eJI0BeKa HKOJIOTMYHOT'0 TOBapa, IPOJAYKTOB IUTaHMUS, OOMIEKYIbTYpPHON KOMIETEHTHOCTH YEJIOBEKA.

ATUKETOK 10 YXOJy 32 OACKIOM. YMeTb nonydats HE00X0AUMYIO HHGOPMALIHIO
Hemoncmpayuu. BuneopparMeHThl U CIAIBI 0 | ¢ MAPKUPOBOK HA YIAKOBKAX Pa3IMYHBIX
CTETNEeHH SKOJIOTHYECKON YUCTOTHI TOBapa. MIPOMBIIIJICHHBIX U TPOJIOBOJIBCTBEHHBIX
Jlabopamopnvie onvimei. VI3yueHre MapKUpOBOK | TOBapOB
Pa3IMYHBIX BUJOB MPOMBIIIJICHHBIX U
MIPOIOBOJILCTBEHHBIX TOBAPOB

33 IloBTOpenue n 0606menue kypca. [loaBenenue nToros yuedGHoro roaa
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Jluteparypa
YMK «Xumus. 10 knacc. ba3oBblii ypoBeHb»

1. Xumus. 10 xmacc: yue6. s obrreodpasosar. oprammsanmii /| O. C. I'abpuensu, U. T.
OctpoymoB, C. A. CmaakoB. Xummus. 10 kmacc. ba3oBbiii ypoBeHb. YueOHHK. — M.:
[Ipocsemenue, 2020
2. O. C. I'abpuensn, U. I'. Ocmpoymos, U. B. Axcénosa, Xumus. 10 kmacc. ba3oBblil ypoBeHb.
Meroaunueckoe nmocoorne— M.: IIpocsemenue, 2020.
3. O. C. I'abpuensn, C. A. Cnaoxos. Xumusi. 10 xnacc. ba3zoslit ypoBens. Pabouas terpaap—
M.: IIpocsenienue, 2020.
4. O. C. I'abpuensan, Y. B. Tpueyouax. Xumus. 10 xknace. 3agauank— M.: [Ipocemenne, 2020
YMK «Xumus. 11 knacc. bazoBblii ypoBeHb»
1. Xumus. 11 kmacc: yueb. s obmieoopasosar. opranusanuii /| O. C. I'abpuensu, U. T.
OctpoymoB, C. A. CmaakoB. Xummus. 10 kmacc. ba3oBbiii ypoBeHb. YueOHHK. — M.:
[Ipocsemenue, 2020
2. O. C. I'abpuensan u op. Xumus. 11 knacc. ba3oBeiii ypoBeHb. MeTonudeckoe nocodue. M.
[Ipocsemenue 2020.
3. O. C. I'abpuenan, C. A. Craokos. Xumus. 11 knacc. bazoBsiii ypoBens. Pabouas terpans. M.
[Ipocsemenue 2020.
4. O. C. I'abpuenan, . B. Tpueybuax. Xumus. 11 xnacc. ba3oBblil ypoenb. M. npocselienue
2020

Hnughopmayuonnwvie cpeocmea

Humepnem-pecypcol ha pycckom azvike
1. http://www.alhimik.ru TIpeacraBiens! cieayromnue pyOpuKu: COBETbl a0UTYPHEHTY, YIUTEIIO
XMMUH, CIIPAaBOYHHK (O4YEeHBb OOJbInas mog00pKa TaOIUI] M CIPABOYHBIX MAaTEpUANIOB), Becénas
XMMHUs1, HOBOCTH, OJIMMIINA/Ibl, KYHCTKaMepa (Macca MHTEPECHBIX HCTOPUUECKUX CBEICHUIN)
2. http://www.hij.ru/ Xypuan «Xumus 1 KU3HBb» MOHATHO U 3aHMMATEIILHO PaccKa3biBaeT 000
BCEM MHTEPECHOM, YTO IPOUCXOIUT B HAYKE U B MUPE, B KOTOPOM MBI JKUBEM.
3. http://chemistry-chemists.com/index.html DnexTpoHHBINH KypHAI «XUMHKH H XUMUs». B
KYpHaJe TPEJCTAaBICHO MHOXECTBO OIBITOB 10 XMMHUH, COJACPKHUTCS MHOTO 3aHUMATEIBHOM
uH(opMaIny, MO3BOJISAIONICH yBII€Ub YYCHUKOB HKCIIEPUMEHTAIBHOM YacThIO IPeMeTa.
4. http://c-books.narod.ru JTuteparypa mo Xxumuu.
5. http://1september.ru/. XKypuan «IlepBoe ceHTSOps» mis yuuTeneid ¥ He TOJbKO. B HEM
MPEJCTaBIeHO OOJBIIOE KOJIMYECTBO pPAabOT YUYEHUKOB, B TOM UHUCIIE M HCCIEI0BATEIHCKOTO
Xapakrepa.
6. http://schoolbase.ru/articles/items/ximiya Becepoccuiickuii MIKOJIBHBII MOPTAT CO CCHUTKAMH Ha
o0pa3oBaTeNbHbIE CAUTHI IO XUMHUHU.
7. www.periodictable.ru COopHuK cTaTeii 0 XHMHYECKHX 3JEMEHTaX, HJUTIOCTPHPOBAHHBIN
HKCIIEPUMEHTAMH.

Humepnem-pecypc na an2nuiiCKom A3vike
http://webelementes.com. Coaep>KUT HCTOPHUIO OTKPBITHS ¥ ONKMCAHHE CBOWCTB BCEX
XUMHUYECKHX 3JIeMEHTOB. byieT moseseH A 00y4aronuxcs B sI3bIKOBBIX IIKOJIAX U Kiaccax.

Oo0veKkmul yueOHbIX IKCKYpCUil

1. My3eu: MuHepajgoruueckue, KpaeBeaueckue, Xy10KecTBeHHbIe, [lomuTexHnueckuil.

2. Jlabopatopuu:  y4eOHBIX  3aBEEHMH,  arpoXUMJIa0OpaTOPHH,  KOJIOTHYECKHE,
CaHAIHIPMHUOIOTUIECKHE.

3. Anrexu.

4. TTpon3BOICTBEHHBIE OOBEKTHI: XHMUYECKHE 3aBO/IbI, BOJIOOYHCTHBIE COOPYKEHHS U IPYTHE
MECTHBIE TPOU3BO/ICTBA.
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MarepunanbHO-TeXHHYeCKOe o0ecrieyeHne KaOMHeTa XMMHUH
HartypaJjbHble 00beKTbI

HarypanbHble 00BEKTHI, HCHONb3yeMble B 7—9 Kiaccax npu OOydyeHHMM XUMUH,
BKJIIOYAIOT B €0l KOJUIEKIIMM MHUHEpPAJIOB M TOPHBIX MOPOJ, METAJUIOB M CIUIABOB, OKCHJIOB,
KHUCJIOT, OCHOBAHMH, COJIEH, B TOM YHCIE U MUHEPAJIbHBIX YAOOPEHMH, a TakKe KOJUJICKIUU
OpPraHUYECKUX BEIIeCTB M Marepuainon, npeaycMorpeHHbix PI'OC («HedTp u mpomykTsl e
nepepaboTkn», «KaMeHHbI yroab M NPOAYKTHI KOKCOXMMHYECKOTO IPOU3BOJCTBAY,
«Bonoknay, «Ilnactmaccel» u T. 4. O3HaKOMIIEHHE ¢ 00pa3llaMyU UCXOHBIX BELIECTB U FOTOBBIX
W31 M03BOJISICT NOJIYYUTh HAIVIAHBIC MPEICTABICHUsS 00 3THUX MaTepuanax, UX BHELIHEM
BUJIC, a TAKXKE O HEKOTOPBIX (PM3NYECKUX CBOWCTBAX. 3HAYUTEIbHBIC y4eOHO-TIO3HABATEIbHBIC
BO3MOKHOCTH HMEIOT KOJUICKIUH, W3rOTOBJIEHHbIE CaMHUMHU oOydarouumucs. [Ipenmerst 1uis
TaKUX KOJJICKIMI COOMPAIOTCS BO BPEMS SKCKYPCHH U IPYTUX BHEYPOUHBIX 3aHITHH.

Konnexkuu ucnosnb3yroT TOJIBKO AJIs 03HAKOMIJIEHUS! 00y4aroIuXcsl ¢ BHEUITHUM BUJIOM U
(U3NYECKUMHU CBOWCTBAMH PA3JIMYHBIX BEIIECTB M MarepuaioB. s mpoBeneHHs] XUMHUYECKUX
OIIBITOB KOJUIEKIIMH UCIIOJIb30BATh HEJIB3S.

XuMHYecKne peakTHBbI U MaTepUaJIbI

OOpareHre co MHOIMMHU BeIIeCTBaMH TpeOyeT CTPOroro COOJI0JeHHs MPaBUil TEXHUKU
0e30macHOCTH, OCOOCHHO TIpU BBIIOJHEHWH ONBITOB caMHMH oOydarommmucs. Bce
HEOOXOAMMBIE Mepbl NPEAOCTOPOKHOCTH YKa3aHbl B COOTBETCTBYIOUIMX JOKYMEHTaX M
MHCTPYKLHUAX, a TAK)KE B IOCOOUSIX JJIsl yUUTENIeH XUMUH.

Bce peakTuBRl M MaTepuanbl, HYXHbBIE I IPOBEIACHHUS JIEMOHCTPALMOHHOTO M
YUYEHHYECKOTO JKCIEPUMEHTa, IIOCTaBISIOTCA B  00II€00pa3oBaTelbHbIE  OpraHU3alUuu
LEHTPAJIM30BAaHHO B BHJE 3apaHee YKOMIUIEKTOBaHHBIX HaOopoB. IIpum HeoOxomumocTH
NpUOOPETEHUsT  JTOTIOIHUTENBHBIX PEAKTHBOB M MAaTEpHAJIOB  CIIEAyeT oOpamaThCs B
CIELIMAIM3UPOBAHHbBIE Mara3uHsbl.

Xumunueckas J1adopaTopHasi OCy/a, aNnapaTbl M NPUOOPHI

XuMuyeckass TOCyZAa MOAPA3IEIsAeTCsl HAa JBE TPYMNbL: Ul BBINOJHEHUS OIBITOB
00y4aroLUMUCS 1 JUIsl IEMOHCTPAL[MOHHBIX OIBITOB.

[TpuGopsl, annapaTsl U YCTaHOBKHM, UCIOJb3yeMble Ha YpOKax XMMUHU B 7—9 Kiaccax,
KJIAaCCU(UIUPYIOT HAa OCHOBE MPOTEKAIOUIMX B HUX (U3NYECKUX U XMMHUECKHUX IPOIECCOB C
Y4aCTHEM BEILECTB, HAXOASIINXCS B Pa3HBIX arperaTHbIX COCTOSHUSX:

1) npubops! i pabOTHl ¢ Ta3aMu — TOJyYeHHE, COOMpaHUE, OYMCTKA, CYIIKa, MOTJIONICHUES
ra3oB; peaklUd MEXJy MOTOKaMM ra3oB; PEaKLIMM MEXIy ra3aMu B DJIEKTPUYECKOM pa3psle;
peaKuy MeXly ra3aMu Ipy MOBBIILIEHHOM JaBJICHUH;

2) anmapaTbl U TPUOOPBI [UIS ONBITOB C JKUIKAMH M TBEPABIMHU BEIIECTBAMHU — IIEPETrOHKA,
¢buabTpOBaHWE, KpHUCTAUIM3ALMS;, NPOBEACHHE peakUuid Mexay TBEPAbIM BEIIECTBOM U
AKHUJKOCTBIO, KUAKOCTBIO U KHUIKOCTBIO, TBEPIBIMU BEILIECTBAMHU.

3) maturku PH, 31eKTPONPOBOTHOCTH, TEMIIEPATYPHI U JIP.

Bue »sT1oil Kiaccudukanuu HaxoAuTCs ydeOHas amnmapaTypa, HpeJHa3HaueHHas s
U3Y4YEHUS] TEOPETHMYECKHX BOINPOCOB XHUMHUHU: JJS JIEMOHCTPAIMH AJIEKTPONPOBOJHOCTH
pacTBOpPOB U JBM)KEHUS MOHOB B JJIEKTPUUECKOM II0JIE, ISl MU3YyYEHHUS CKOPOCTH XMMHYECKOU
peaKuu 1 XUMHUYECKOTO PaBHOBECHSI, AIEKTPOJIN3a, IEPETOHKU HEPTH U T. [I.

BcnoMoratenbHyio poiib  UTparOT M3MEPHUTENbHBIE M HarpeBaTelbHbIE MPUOOPHI,
pa3IMyYHbIe IPUCTIOCOOIEHUS TSl BBIOJIHEHUS OIBITOB.

Mopenu

OObekTaMH MOJEIUPOBAHUS B XUMHUHM SBISIOTCS aTOMBI, MOJIEKYJbI, KpPHUCTaJIbI,
3aBOJICKME amImapaThl, a TaKK€ XMMUYECKUE IpOLEecChl. B mpenogaBaHMM XMMHM HCIOJIB3YIOT
MOJIETI KPUCTANIMYECKUX PEIIETOK anmasa, rpadura, cepsl, ¢ocdopa, okcuaa yraepoaa(lV),
noJa, Jenes3a, MeU, MarHus, MOJIeIN KPUCTAUIMUECKUX PEIIETOK BAKHENIINUX MTPEACTaBUTENIEH
KJIACCOB OPraHMYE€CKUX COCTMHEHUMH.

Brimyckatorcst Habopbl Mojienell aTOMOB JIJIsl COCTABJICHHUS IIAPOCTEPIKHEBBIX MOJEIEH
MOJIEKYJI, B IEPBYIO 04€peb, OPraHUIECKUX COCTUHEHHM.
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Y4eOHbIe 10cO0Us HA IEYATHON OCHOBE

B mnpomecce oOyueHuss XUMUU HCHOJB3YIOT CIEAYIOUIUME TaOMUIBI MOCTOSHHOTO
skcnonupoBanus: «llepuonnueckas cucrema xumuueckux siemeHToB . WM. MenneneeBay,
«Tabnua pacTBOPUMOCTH KHUCJIOT, OCHOBAaHMM W cojieh», «IJIECKTPOXUMHYECCKUN Pl
HaIpsDKEHUH MeTallioB», «BaneHTHble cocTosiHMS atoma yrieponay», «lIpoctpancTBeHHOEe u
ANEKTPOHHOE CTPOCHHE MOJIEKYJI OPraHUYECKUX COeIMHEHUN» U JP.

Jlist opraHu3aiii CaMOCTOSITEIBHON pabOThl O0yYarOMIMXCSl HAa YpPOKaX HCHONB3YIOT
pazHooOpa3Hble AUAAKTHYECKHE MaTepuaibl: TETpaaud Ha MeYyaTHOW OCHOBE WJIM OTAENIbHbIC
pabourie JMCTHI — HMHCTPYKIHMH, KApPTOYKU C 3aJaHUSIMH DPA3HOW CTENEHU TPYTHOCTH IS
M3Y4EHUsI HOBOTO MaTepHalla, CaMOIIPOBEPKU U KOHTPOJIS 3HAHUH.

JKpaHHO-3BYKOBbIE CpeICTBa 00y4eHMsI

K skxpaHHO-3BYKOBBIM cpefcTBaM OOyuY€HHUsI OTHOCAT TaKHe MOCcOoOUs, KOTOPhIE MOTYT
OBITh BOCIPHUHSATHI C TIOMOIIBIO 3pEHUS H CiIyXa. OTO KUHOQWIBMBI, KHHO(PArMEHTHI,
nuapuIbMbl, TUANO3UTHUBBI (Claiibl), €AMHUYHbIE TpaHCIapaHThl s rpadonpoextopa. Cepun
TPaHCIAPAHTOB IO3BOJSIOT MMUTHPOBATH ABM)KEHHE IMYTEM IOCIIEI0BATEIBHOIO HAJIOXKEHUS
OJIHOTO TpaHCHapaHTa Ha JPYToH.

Texnunueckue cpencrpa odyuenus (TCO)

BonbIIMHCTBO TEXHUYECKUX CPEACTB OOy4yeHHS He pa3paldaThiBajIOCh CIIELMAIBHO IS
IIKOJIbI, & M3HAYAIBHO CIYKWJIO JJIs mepenayd U oOpaboTku HMHGOPMALUU: 3TO PA3IUYHOTO
poJla MPOEKTOPbI, TEJIEBU30Phl, KOMIIBIOTEPHl U T. JI. B ydueOHO-BOCIHTATENBHOM IpoLiecce
KOMITBIOTEP MOXKET UCIIOJIb30BAThCS JIIsl PEIICHUS 3a/1a4 Hay4YHOH OpraHu3aluy TpyAa YIuTess.

[Ipu Mcrosib30BaHUM TEXHUYECKUX CPEICTB OOyUEHUS CleAyeT YUMTHIBaTh BPEMEHHbIE
orpanuueHusi, Hanaraemple CanutapHbiMu npaBuwiamu u Hopmamu (CaunlluH). HenpepoiBhas
IIPOJOJKUTENBHOCT JIEMOHCTPAllMM BHJIEOMAaTEpUAIOB Ha TEJIEBU3MOHHOM JKpaHE U Ha
00JIBIIIOM DKpaHe C UCHOIB30BAHUEM MYIBTUMEAUIHOTO MMPOEKTOPA HE JO0JKHA MPEBBIIATH AJIS
obyuaromuxcs B X - X| xnaccax Ha ypoke 30 mun Takoe ke orpaHHueHHE PacIpOCTPaHIETCsT Ha
HEeMpephIBHOE UCIIOIF30BaHNE UHTEPAKTUBHON JOCKH U Ha HEMPEPHIBHYIO pabOTy 00yJaromuxcs
Ha MEpPCOHAIbHOM KOMIbIOTEpe. Pa3memiaTh MHTEPAaKTHBHYIO JIOCKY CIEIYeT TaKKe Kak U
OOBIYHYIO: Ha TOM K€ BBICOTE, OOECIeunBas MpU TOM paBHOMEPHOE ocBelleHne. Korma mocka
HE HCIONB3yeTcs, €€ HeOOXOANMMO OTKI0YaTh. J[1s MpoPHIaKTUKN YTOMJIEHHS TJ1a3 B y4eOHbIN
Ipouecc HeoOXOAUMO BKJIIOYATh pa3IUYHble BUABI JESITENBHOCTH, BKIIOYas CIELUATbHYIO
TUMHACTUKY JJIS TTIa3.

Oo6opynoBanue kabUHeTa XUMHUU

KaOuner xumun 10mkeH ObITh 000pYA0BaH CIEIUAIbHBIM JIEMOHCTPALMOHHBIM CTOJIOM.
Jns  obecrieueHus: Jydmied  BUIMMOCTH  JIEMOHCTPAIMOHHBI  CTOJI  PEKOMEHIyeTcs
YCTAHABJIMBATh HA MOJUYM.

B kabuHeTax XUMUU yCTaHABIMBAIOT JBYXMECTHbBIE YUCHHUECKHE JTa00paTOPHBIE CTOJIBI
C TOJIBOAKOM 3JIEKTPOIHEPTUH. YUEHUUYECKHE CTONBI JODKHBI UMETh MOKPHITHE, YCTOWYUBOE K
JCHCTBUIO arpeCCHUBHBIX XMMHUYECKHUX BEIIECTB, M 3alIUTHBIE OOPTUKH MO HAPYXKHOMY Kparo.
KabuneTsl XxumMuu 00OpYAYIOT BBITSDKHBIMHU IKadaMH, PacToOKEHHBIMH Y HAPYKHOM CTEHBI
BO3JIe cTona yuuTens. J[ns mpoBeneHUs JTa0OpaTOPHBIX OIBITOB HCHONB3YIOT TOJNHKO MHHU-
CIIUPTOBKH.

Y4eOHble JTOCKH JOJKHBI OBITh HM3TOTOBJICHBI W3 MaTEPHUAaOB, WMEIOIIUX BBICOKYIO
aAre3uio ¢ MaTepuajgaMH, UCIOJIb3YEMBbIMU Ul MMHMChMa, XOPOIIO OYHUINATHCS BIAKHOM IryOKOH,
OBITh M3HOCOCTOMKHUMH, MUMETh TEMHO-3€NEHBI 1BET W AHTHUOIUKOBOE IMOKPBITHE. YUeOHBIC
JOCKM O0OpYyNYIOT copuTamMH, KOTOpbIE TOJKHBI MPHUKpEIAThes K cteHe Ha 0,3 M BbIe
BEpPXHEr0 Kpas JOCKU U BBICTYNAaTh BIepén Ha paccTostHue 0,6 M.

TeneBu30pbl yCTaHABIMBAIOT Ha ClENMAIbHBIX TyMOax Ha BeicoTe 1,0—1,3 M oT mona.
[Ipu mpocMoTpe Tenenepenaud 3pUTEIbCKHE MECTA JOJDKHBI pacroyiaratbCsi Ha PacCTOSIHUU HE
MeHee 2 M OT 3KpaHa J0 IJ1a3 00yJarouxcs.

JInsi MakCHUMaJIbHOTO MCIIOJb30BAHUS JHEBHOTO CBETa W PABHOMEPHOTO OCBEIICHHS
y4eOHBIX MOMEIIEHUIN HE clelyeT pa3MeliaTh Ha MOJOKOHHHMKAaX IIMPOKOJIMUCTHBIE pacTeHUs,
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CHIDKAIOILME YPOBEHb €CTECTBEHHOI'O OCBEILEHUS. BricoTa pacTeHnii He OJKHA MpEBBILATh 1S
cM (OT MOAOKOHHWKA). PacreHus uenecooOpa3HO pa3Melarh B IMEPEHOCHBIX I[BETOYHHUIIAX
BbICOTOM 65—70 cM OT MoJIa WJIM MOJIBECHBIX KAIIIO B MPOCTEHKAX MEXY OKHAMH.

Jis oTnenku yd4eOHBIX TOMEUICHWH HCIONB3YIOT MaTepHallbl M KPAacKH, CO3AIOIIHIE
MaTOBYIO IMOBEPXHOCTh. JJII CTEH y4eOHBIX MOMEIICHHUH CIIEyeT MCIOJIb30BaTh CBETJIBIE TOHA
KENTOro, OEXKEBOTO, PO30BOr0, 3e€JEHOr0, rojiydoro LBETOB; JJIA JIBEpEH, OKOHHBIX paM —
OeJIbIi 1IBET.

Kabuner XxuMuu JOKEH OBITh OCHAIIEH XOJOJHBIM W TOPSIYMM BOJOCHAOKEHUEM H
KaHaJIU3alueH.

B kaOuneTe XuMuM 00s3aTENLHO JTOJKHA OBITH alTeuKa, COCTaB KOTOPOW YTBEPIKIACTCS
MECTHBIMU OpraHaMu yIpaBJICHUS.

IlnannpyemMble pe3yibTaThl H3yYeHHUs] y4eOHOr0 peaMeTa « XUMH» Ha YPOBHE CpPeIHero
0011ero o6pa3oBaHus

Buvinycknuk na 6a3zoeom yposne nayuumcs.
— NOHUMAMb XUMUYECKYIO0 KAPTUHY MUpPa KaK COCTaBHYIO 4acTh LIEJIOCTHOW HAyYHON KapTHHBI
MUDpa;
— packpvléams POIb XMMHHM M XUMHUYECKOTO IPOM3BOJCTBA KaK IIPOU3BOAMTEIIBHOW CHIIBI
COBPEMEHHOT0 00IIeCTBa;
— ¢opmyruposame 3HaUEHUE XUMUU U €€ IOCTUKEHUH B [TOBCEIHEBHOM JKHU3HU YEJIOBEKA;
— ycmanaenueams B3aUMOCBSI3H MEK]ly XUMUEH U APYTUMH €CTECTBEHHBIMU HayKaMU;
— @opmynupoéams OCHOBHBIC TIOJIOKEHUS TEOPHH XHMHYECKOTO CTPOCHUS OPTraHMYECKUX
coenuHeHnii A. M. byTiepoBa M WUIIOCTpUPOBaTH MX INPUMEpPAMU U3 OPraHUYECKOW U
HEOPraHWYECKON XUMUU;
— ap2ymMenmuposams YHUBEPCAIbHBIN XapaKTep XUMUYECKUX MOHATUN, 3aKOHOB U TEOPUM I
OpraHUYEeCKON U HEOPraHMYECKON XUMHUU;
— gopmynuposams Ilepuoanueckuit 3axon J[. . MenneneeBa n 3aKOHOMEPHOCTH U3MEHEHHH B
CTPOCHUU U CBOWCTBAX XMMHYECKHUX 3JIE€MEHTOB M OOpa30BAHHBIX MMHU BEILECTB HAa OCHOBE
[leproanueckoit cucteMsl Kak rpaduueckoro orodpaxenus [leproguueckoro 3akoHa;
— Xapakmepu3o6amy S- U P-3JEMEHTBHI, a TAK)KE JKeJIe30 M0 UX MojoxkeHuto B [lepuoandeckoit
cucreme J[. 1. Menpeneesna;
— Kraccuguyupogams XUMHUYECKHE CBSI3M U KPUCTAUIMYECKHE PEIETKH, OOBICHATH
MEXaHM3Mbl HUX O00pa3oBaHHMA W JOKa3bplBaTb €IUHYIO TPUPOAY XHMHUECKHUX CBSI3ed
(KOBaJIGHTHOM, MOHHOH, METAINTNYECKOM, BOJOPOIHON);
— 00bACHAMb TPUUNHBI MHOT000pa3usl BELIECTB, UCIOIb3Ys SBICHUS W30MEPUM, TOMOJIOTHH,
AJIOTPOIINH;
— K1accuguyuposams XUMHUYECKHE PEaKIUU B HEOPTaHWYECKOW M OpraHMYECKON XHMMHHU IO
pa3UYHBIM OCHOBAHMUAM U YCMAHAGIU6aAmMb CIEUUPHUKY TUIIOB pEaKUUd OT oOILIero uepes
0COOEHHOE K €IMHUYHOMY;
— Xapakxmepu306ams TUAPOIN3 KaK CHeUU(UUYHBIA OOMEHHBIA NMPOLECC U pacKpuléamb €ro
POJIb B )KMBOW M HEKUBOU ITPUPOJE;
— Xapakmepu306ams SJCKTPOIU3 KaK CHEIU(PUUHBIA OKHUCIUTETHbHO-BOCCTAHOBUTEIbHBIN
MIPOLIECC U ONPEAEIIATH €0 MPAKTUYECKOE 3HAYECHUE;
— Xapakmepuzoeams KOPPO3UI0 METAIIIOB KAK OKUCIUTEIbHO-BOCCTAHOBUTEIBHBINA IIPOLIECC U
npeonazams COCOOBI 3aITUTHI OT HEE;
— Kaaccuguyupoeams HEOPraHUIECKUEe U OpPraHUYEeCKHE BEIlleCTBa;
— Xapaxmepuzoéams O0IIME XMMHUYECKHE CBOWCTBAa BAaKHEWIIUX KIACCOB HEOPTaHMYECKUX U
OpPraHUYECKUX COCTMHEHUH B IJIaHe OT OOIIEro Yepe3 0COOEHHOCTh K AMHUYHOMY;
—  UCNOb306amb 3HAKOBYIO CHCTEMY XHMHUYECKOIO s3bIKa JUIsi OTOOpaskeHHs COCTaBa
(xumuueckue GopMyIibl) U CBOMCTB (XMMUYECKHUE YPABHEHUS) BELIECTB;
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— UCNob308amyb TIPABUIIA U HOPMBI MEKAYHAPOTHOW HOMEHKJIATYPHI JJIsl HA3BaHHUH BEIIECTB 110
dbopmynaMm 1, HA0O0POT, VI COCTABICHUSI MOJICKYJISIPHBIX U CTPYKTYPHBIX (DOPMYIT COeTMHEHUN
10 UX Ha3BaHUSIM;

— 3Hamb TPUBUAIbHBIC HA3BaHUS BAKHEHIIUX B OBITOBOM OTHOIICHWH HEOPTaHUYECKUX H
OpPraHUYECKUX BEILECTB;

— Xapakxmepu306amb CBOHCTBA, MOJyYEHHE M TNPUMEHEHUE BAXKHEHIIMX TpeACTaBUTEICH
KJIACCOB OPTaHUYECKUX COCTUHEHU (aJIKaHOB, AIKEHOB, AIKUHOB, aJIKaJUEHOB, apOMaTHUYECKUX
YTJIEBOJOPOIOB, CIHPTOB, (PEHOJIOB, alBICTHAOB, NPEACITbHBIX OJHOOCHOBHBIX KapOOHOBBIX
KHCIIOT, CIIOXKHBIX 3(DUPOB U KHUPOB, YIIIEBOJAOB, aMUHOB, aMUHOKHUCIIOT);

—  ycmauaeiuéamv 3aBUCHUMOCTb SKOHOMHKH CTpPaHbl OT JOOBIYH, TPAHCIOPTHPOBKU H
nepepaboTKH YIIIEBOIOPOIHOTO ChIPhs (HEDTH U MPUPOIHOTO Ta3a);

— DKCIEPUMEHTAIBHO 100mMeepi#cOams COCTaB W CBOMCTBA BaKHEHIINX MpPEICTaBUTENICH
M3YYECHHBIX KJIACCOB HEOPraHMYECKHX W OPraHMYeCKHX BEIIECTB C COOJIOJIEHUEM MpPaBHI
TEXHUKA O€30MacHOCTH JUii pPabOThl € XHMMHUYECKMMH BEIIECTBAMH U J1a0OpPaTOPHBIM
000pyI0BaHUEM;

— Xapakmepu3zo8ams CKOPOCTh XHMHUYECKOH pEaKIMu U e€ 3aBHCHUMOCTb OT Pa3IMYHBIX
(hakTopoB;

— Xapakmepu306ams XAMHIYECKOE PAaBHOBECHE U €r0 CMEIICHHE B 3aBUCHMOCTH OT Pa3IMYHBIX
(hakTopoB;

—  npou3zeoOums PpacdE€Tbl 1O XUMHYECKUM (QOpMylaM ¥ YpPaBHEHUSM Ha OCHOBE
KOJMYECTBEHHBIX OTHOIICHUN MEXTy YIaCTHUKAMHU XUMHYECKHUX PEaKIIHii;

— cobnodamye TIpaBUIIa SKOJIOTUIECKOH 0e30MMacHOCTH BO B3aMMOOTHOIICHUSX C OKPYKAIOIIEH
Cpeloii Mpyu 00palIeHNH ¢ XMMHUYECKUMHU BEIIeCTBAMH, MaTepUaIaMH U MPOLIeCCaMHu.
Buvinycknuk na 6a3080m yposne noayuum 603M0HCHOCHLb HAYYUMbCA .

— UCno1b306amb METOAbl HAYYHOTO TO3HAHHUS TPU BBIIOJHEHUH TPOEKTOB M Yy4eOHO-
MCCIIEIOBATEIBCKUX 33]]a4 XUMUYECKON TEMAaTHUKH;

— NpocHO3Upo8ams CTPOCHHWE W CBOMCTBA HE3HAKOMBIX HEOPTaHMUYECKHUX M OPTaHUYECKUX
BEIIECTB Ha OCHOBE aHAJIOTHH;

— NpocHO3Upo8ams TEUYEHWE XHUMHYECKHX TIPOIECCOB B 3aBUCUMOCTH OT YCIOBUH UX
MPOTEKaHMs U MpeaIaraTb CrocoObl yIpaBiIeHUs! STUMH MPOLIECCAMU;

— ycmauaenueams B3AMMOCBS3M XMMHU C TpPEIMETaMH TYMAaHHTApHOTO IIHMKIA (SI3BIKOM,
JUTEPaTypOil, MUPOBOH XYyJI0’)KECTBEHHOM KYJIbTYpOii);

— packpwiéams pojb XUMUYECKUX 3HaHUH B OyAylIei MpakTHUYECKOM! 1€ TeIbHOCTH;

—  packpvlgamb  POIb XMUMHYECKUX 3HAHUH B  (HOPMUPOBAHMM  WHIUBUIYaTbHOU
o0pa30BaTeNbHON TPAaeKTOPHUH;

— npocHO3upo8ams CIOCOOHOCTh HEOPraHMYECKMX M OpPraHUYeCKUX BEIIECTB IPOSBIATH
OKHCIIUTEIbHBIE W/MJIM BOCCTAHOBUTEIBHBIE CBOMCTBA C YYETOM CTENEHEW OKHUCIICHHS
3JIEMEHTOB, 00pa3yIOIUX UX;

— apeymeHmupoéams €IMHCTBO MHpPA BEIIECTB YCTAHOBIICHHEM T'€HETHYECKOW CBS3H MEXKIY
HEOPraHMYECKUMH U OPraHU4YeCKUMH BEIIECTBAMU;

— @1ademb XUMUYECKUM SI3BIKOM TSI OOOTAIEHHsI CIIOBAPHOTO 3araca U pa3BUTHS peUH;

— Xapaxmepu3o6ams CTAHOBJCHHE HAYYHOH Teopuu Ha mpumepe oTKpbITus Ilepuomudeckoro
3aKOHA M TEOPHH XUMHUYECKOTO CTPOCHHS OPTaHWIECKHUX BEIIECTB;

— KPUTUYECKH OMHOCUMbCA K TICEBJJOHAYYHOW XHMMHUYECKOM MHGpopMaluu, MojsyyaemMol u3
pa3HBIX HCTOYHHUKOB;

— nouumams TIO00AJbHBIE TMPOOJIEMBI, CTOSIIME Tepel YeIOBEYECTBOM (IKOJIOTHUECKHUE,
SHEPreTUYECKNe, CHIPhEBBIC), H npediaeams TYTH WX PEIICHUS, B TOM YHUCIE M C MTOMOIIBIO
XUMHHU.

38



	Пояснительная записка
	Целями изучения химии в средней школе являются:

	Методические особенности курса
	Общая характеристика курса
	Место предмета в учебном плане
	Личностные, метапредметные и предметные результаты освоения курса
	I. В познавательной сфере:
	Содержание курса 10—11 классов. Базовый уровень
	Содержание курса. 10 класс. Базовый уровень
	Кислород- и азотсодержащие органические соединения
	Органическая химия и общество
	Содержание курса. 11 класс. Базовый уровень
	Химические реакции
	Вещества и их свойства
	Химия и современное общество
	Примерное тематическое планирование курса 10 класса
	Примерное тематическое планирование курса 11 класса базового уровня
	Литература УМК «Химия. 10 класс. Базовый уровень»
	УМК «Химия. 11 класс. Базовый уровень»
	Информационные средства
	Интернет-ресурс на английском языке
	Объекты учебных экскурсий

	Материально-техническое обеспечение кабинета химии Натуральные объекты
	Химические реактивы и материалы
	Химическая лабораторная посуда, аппараты и приборы
	Модели
	Учебные пособия на печатной основе
	Экранно-звуковые средства обучения
	Технические средства обучения (ТСО)
	Оборудование кабинета химии
	Планируемые результаты изучения учебного предмета «Химия» на уровне среднего общего образования
	Выпускник на базовом уровне научится:
	Выпускник на базовом уровне получит возможность научиться:


