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[NOACHUTEJIbHAA 3AIINCKA

[Tporpamma 1Mo XMMHUH Ha YpOBHE CpeaHEro o0miero oopa3oBaHus pa3padoTaHa Ha OCHOBE
®denepanpHoro 3aK0Ha 0T 29.12.2012 Ne 273-D3 «O6 ob6pa3zoBanuu B Poccuiickoit denepanuny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHHUS (enepalbHON 00pa30BaTeNbHON MPOTPaMMBI CPEIHEro
obmero o6pazoBanus (POII COO), npeacraBieHHbIXx B DenepanibHOM TOCYIapCTBEHHOM
obpazoBatensHOM crangapre COO, ¢ yuérom Konnenuuu mpenonaBaHust yueOHOTO mpeaMera
«Xumus» B 00Opa3oBaTeNbHBIX opraHuzanusx Poccuiickoil @Denepanuu, peanu3yomMx
OCHOBHBIE 00pa30BaTENbHBIC MPOTPaMMbI, U OCHOBHBIX MOJOXKEHUHA «CTpaTeruul pa3BUTHA
Bocriutanus B Poccuiickori ®eneparun Ha mnepuox ao 2025 roma» (PacmopsbkeHwme
[IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOJIXOAOB K pa3pabOTKe NpPOrpaMMbl MO XHMMHH, K OHNpEIENCHHIO OOLIei
cTpaTteruu 00ydYeHUsI, BOCIIUTAHHUSA U PA3BUTH OOYYAIOLIMXCSl CPEACTBAMH YUY€OHOTO MpeaMeTa
«Xumus» st 10-11 kimaccoB Ha 0a30BOM ypOBHE COCTABHJIM KOHIIENITYaJbHbIC MOJOXKEHUS
OI'OC COO o B3aMMOOOYCIIOBIEHHOCTH LEJEH, COAEpKaHMs, PE3yJbTaTOB OOY4YEHUS WU
TpeOOBaHUH K YPOBHIO OATOTOBKHU BBIITYCKHHUKOB.

Xumuueckoe o0pa3oBaHHME, TOJy4aeMoO€ BBITYCKHHKaMU  00I1e00pa3oBaTeIbHOM
OpraHu3alyM, SBJSIETCS HEOThEMJIEMOM uacTbio HX o0pa3oBaHHOCTH. OHO  CIIyKUT
3aBepUIAIOIIMM ATAllOM pealu3alMi Ha COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE KIIFOUEBBIX
LICHHOCTEH, MPHUCYIIMX LEJIOCTHOM CHUCTEeME XHMHUYECKOro oOpa3oBaHUS. OTH IIEHHOCTH
KacaloTCsl TIO3HAHUs 3aKOHOB TPHPOJIBI, (HOPMUPOBAHHS MHUPOBO33PEHUS M OOLIEH KyIbTYpHI
YeJIOBEKa, a TaKKe HSKOJIOrMYeckM OOOCHOBAaHHOTO OTHOIIEHHsS K CBOEMY 3[0POBBIO U
npupoaHO# cpene. Peanmnsyercs xuMudeckoe oOpa3zoBaHne 0O0YYaIONIMXCS HA YPOBHE CPEIHETO
ob1iero oOopa3oBaHusl cpeicTBAaMM y4yeOHOro mpeaMera «XHMHUS», COAEp)KaHUE U MOCTPOCHHE
KOTOPOTO ONpeAETeHbl B MpOorpaMMe IO XUMHH C Y4€TOM CHenu(UKH HAyKd XUMHH, e
3HAQYEHUS B MMO3HAHUU MPHUPOJIBI U B MATEPUAIbHOM JKM3HU OOIIECTBA, a TAKXKE € yUETOM OOIIMX
eJIel ¥ MPUHIUIOB, XapaKTePU3YIONUX COBPEMEHHOE COCTOSIHHUE CHCTEMBI CPEIHETO OOIIero
obpazoBanus B Poccuiickoit @enepannu.

XUMHS KakK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAayK UIPaeT 0COOYIO0 POJb B COBPEMEHHOM
LUBWIN3ALMK, B CO3JaHUU HOBOW 0a3bl MaTepHaabHOM KyibTypbl. OHa BHOCUT CBOW BKJIAJ B
(dbopMHpOBaHUE PAIIMOHATFHOTO HAYYHOTO MBIIUICHHS, B CO3aHUE LIEIOCTHOTO MPEICTABICHHS
00 OKpy»XarolleM MUpPE KaK O €IMHCTBE NPUPOABI U YEIOBEKa, KOTOpoe GOPMHUPYETCSl B XUMUU
HA OCHOBE IIOHMMAaHUs BEUIECTBEHHOI'O COCTaBa OKPYKAIOLIET0 MHpA, OCO3HAHUS B3aMMOCBS3H
MEX]y CTPOCHUEM BEILIECTB, UX CBOWCTBAMH U BO3MOXHBIMH 00J1aCTIMHU IPUMEHEHHSL.

TecHo B3aMMOAEHMCTBYS C JpYTMMHM €CTECTBEHHBIMH HAayKaMH, XHMMs —cTajna
HEOTHhEMJIEMOI YacTblI0 MHUPOBOH KyJIbTypbl, HEOOXOIMMBIM YCIOBHEM YCHEIIHOIO TpyJaa U
KHU3HU KaKJoro ujeHa obmiectBa. CoBpeMeHHasi XMMHMsI Kak HayKa CO3MJaTelIbHas, KaKk Hayka
BBICOKMX TEXHOJIOI'MH HaIIpaBJieHa Ha pelIeHue INI0OANbHBIX MPO0JIeM yCTOHUMBOTO pa3BUTHUS
YEJIOBEUECTBA — CBIPhEBOW, HJHEPreTHUECKOM, MHUIIEBOM, HKOJOTHYECKON Oe30MacHOCTH U
OXPpaHbI 3/J0POBBS.

B coorBercTBHM ¢ OOmUMH IENSMH ¥ TPUHIMIIAMH CPETHEro OO0IIero oOpa3oBaHUs
cogepxkanue npeamera «Xumus» (10-11 kmacesl, 6a30BbI ypOBEHb U3YyUEHHS1) OPUEHTHPOBAHO
IIPEUMYIIIECTBEHHO Ha OOLIEKYJbTYPHYIO MOATOTOBKY OOYyYarolUIMxcs, HEOOXOIUMYK UM IS
BBIPAOOTKM MHPOBO33PEHUYECKUX OPHEHTUPOB, YCIEIIHOTO BKJIIOUEHHS B JKU3Hb COLUYMA,
IIPOJIOJKEHNS 00pa30BaHUs B PA3JIMYHBIX 00JIACTAX, HE CBA3aHHBIX HEMIOCPEICTBEHHO C XUMHEH.

CocrapisoliuMu  ipeaMera «XUMHA» SABJISIOTCA  0a30Bble Kypchl — «OpraHuueckas
XuMHs» U «O01as 1 HeopraHM4ecKasi XMMHs», OCHOBHBIM KOMIIOHEHTOM COJEPKaHHsI KOTOPBIX
SBJISIFOTCSI OCHOBBI 0a30BOM HAYKH: CUCTEMA 3HAHHUH 110 HEOPraHWYECKOH XMMUU (C BKIIOYEHHUEM
3HaHUU K3 OoOlIeN XMMHK) U OpraHu4ecKor Xumuu. OOopMHUpPOBAaHUE JAHHOM CHUCTEMBbI 3HAHUM
IpU M3Y4YEHHHU IpeaMeTa oOecledrBaeT BO3MOXKHOCTb PAaCCMOTPEHHs] BCEro MHOrooOpasus
BEIIECTB HA OCHOBE OOIIUX MOHITHH, 3aKOHOB ¥ TEOPUI XUMUH.



CtpykTypa conepkaHus KypcoB — «Opranndeckass Xumus» 1 «O0mas 1 HeopraHudecKast
XUMUSD» c(HOpMUpPOBaHA B MPOrpamMMe MO XMMUU Ha OCHOBE CHCTEMHOTO MOAXO0Ja K M3YUYCHHUIO
y4eOHOrO MaTepHaia M OOYCIIOBJICHa HMCTOPUYECKM OOOCHOBAHHBIM DPa3BUTHEM 3HAHUHA Ha
OTIpeNIeIEHHBIX TEOPETHYECKHX YPOBHAX. Tak, B Kypce OpPraHMYeCKOW XHWMHUHM BEIIECTBA
paccMaTpuBalOTCS Ha YpOBHE KJIACCHYECKOH TEOPUH CTPOCHUS] OPraHUYECKHX COCTUHEHUH, a
TaKXKe Ha ypOBHE CTEPEOXMMHYECKMX W DJIEKTPOHHBIX MPEJCTaBICHUHA O CTPOSHHH BEIIECTB.
Ceenmennss 00 M3y4aeMbIX B Kypce BEIIECTBAaX MAIOTCS B PAa3BUTHH — OT YIJIEBOJIOPOAOB 0
CIIO)KHBIX OHMOJOTMYECKH aKTUBHBIX COETUHEHHH. B Kypce opraHMuYecKoid XHMHUU IMOTydYaroT
pa3BuTHE CPOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOTO OOINET0 OOpa3oBaHHs IE€pPBOHAYAIBHBIC
MPEJICTAaBICHUSI O XUMUYECKOH CBS3H, KJIACCH(PHUKAIIMOHHBIX MPU3HAKAX BEHIECTB, 3aBHCUMOCTH
CBOMCTB BEIIECTB OT MX CTPOCHUS, O XUMHUUECKON PEaKIny.

[Ton HOBBIM YTJIOM 3peHHsI B IpenMmere «XuMus» 0a30BOr0 YpPOBHS paccMaTpHBAETCS
U3y4CHHBIH HAa YPOBHE OCHOBHOTO OOLIEro o00pa3oBaHMs TEOPETHUSCKHH MaTepHan M
(aKTOJIOTHYECKHE CBEJCHUS O BEUIECTBAX M XMMHUYECKOH peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO0m1as 1 HeopraHU4YecKass XUMHUsD) O0yYaIOIIUMCS TPETOCTAaBISAETCS BO3MOKHOCTh OCO3HATH
3HAYECHHE TEPHOAMUYECKOTO 3aKOHa C OOIIETEOPEeTHYECKHMX M METOJOJOTHUECKUX IMO3UIIHH,
roy0’ke TOHSTh MCTOPUYECKOE H3MEHEHHe (YHKIHMI 3TOro 3akoHa — OT obOoOmaromed a0
OOBSICHSIONICH U TIPOTHO3UPYIOLICH.

Enunas cucrema 3HaHMH O Ba)KHEHIINX BEIIECTBAX, MX COCTABE, CTPOCHUH, CBOWCTBAX M
MIPUMEHEHUH, a TAKKE O XUMUUECKUX PEaKIHsIX, UX CYIIHOCTH U 3aKOHOMEPHOCTSIX MPOTEKAHUS
nononHsiercss B Kypcax 10 wm 11 KimaccoB dieMeHTaMH  COAEP)KaHUS, HMMEIOIIUMHU
KyJIbTYpOJIOTHUECKUI M TPHUKIATHON XapakTep. OTH 3HAHHUS CIIOCOOCTBYIOT TOHMMAaHUIO
B3aUMOCBSI3M XHMHU C JPYTUMH HayKaMH, PacKpbhIBalOT €€ poJib B TI03HABATEIFHOH |
MPAaKTUYECKON NEATENFHOCTH YEIOBEKa, CIIOCOOCTBYIOT BOCHHUTAHHUIO YBAXKEHHS K IPOLECCY
TBOpYECTBA B O0JACTH TEOPHH W MPAKTHYECKUX MPHIOKEHUH XUMHH, IOMOTAIOT BBITyCKHUKY
OPHEHTUPOBATHCSA B OOIIECTBEHHO M JMYHOCTHO 3HAYMMBIX MPOOJIEeMax, CBSI3aHHBIX C XMMUEH,
KPUTHUYECKH OCMBICITMBATh WHPOPMAIHMIO U MPUMEHATH €€ JUIA MOTOJHEHUS 3HAHWH, PeIICHUs
MHTEJUICKTYaJbHBIX U JKCIIEPUMEHTAIBHBIX HCCIIEAOBAaTENLCKUX 3a7ad. B menom copepikanue
y4eOHOTo mpeaMeTa « XUMHUsD) TaHHOTO YPOBHS U3Y4YEHUs] OPHEHTHPOBAHO Ha ()OPMHUPOBAHUE y
00yYaromuxcss MUPOBO33PEHUYECKON OCHOBBI JJIs1 MOHUMaHUs (HUIOCO(DCKUX HICH, TaKUX Kak:
MaTepuaibHOE €JMHCTBO HEOPTaHWYECKOTO M OPraHMYECKOro MUpa, 00yCIOBIEHHOCTh CBOMCTB
BEIIECTB UX COCTAaBOM U CTPOCHHUEM, ITO3HABAEMOCTb MPUPOIHBIX SABICHUN MyTEM dKCIIEPHMEHTA
U pEIICHHUsS TNPOTHBOPEYMI MEXTy HOBBIMH (aKTaMH M TEOPETUYECKHUMHU IPEIITOCHUTKAMH,
OCO3HAHME POJM XMMHUH B PEIICHHM KOJOTMYECKHX IMPOOJIeM, a TaKkkKe MpoOiieM cOepeskeHHs
HHEPreTUYECKUX PECYPCOB, CHIPBS, CO3/IaHHS HOBBIX TEXHOJIOTUI M MaTepUaIOB.

B mmane pemieHust 3amad  BOCIMTAHMSA, PA3BUTHS W COIMAIM3AIMU  OOYYAOLIHXCS
NPUHSTHIE TIPOrPAMMON 10 XMMHH MOJXOJbl K OIPECNICHUIO COJAEPXKAaHUS W TIOCTPOCHUS
npeaMera IpeayCcMaTpuBaoT (pOpMUpOBAaHHE YHHBEPCAIBHBIX YUYEOHBIX JEHCTBUI, MMEIOIIMX
0a30BO€ 3HAYCHUE /TSI PA3JIMUHBIX BUIOB ACATEILHOCTU: PEIICHHS MPo0IeM, IONCKa, aHaInu3a U
00paboTkn wuH(pOpMAIMK, HEOOXOAMMBIX JUIS TPUOOPETEHHS OIbITa TMPAKTHUYECKOW W
HCCIIeJOBATEIIbCKOM eI TENEHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B TIO3HAHUH XHUMUHU.

B npaxTuke npemnogaBaHus XMMUU Kak Ha yPOBHE OCHOBHOTO OOIIET0 00pa30oBaHUs, TaK U
Ha YpOBHE cCpedaHero oO0mero o0pa3oBaHHs, TPU  ONPEACNCHUH  COAEpKaTeIbHOU
XapaKTepUCTUKH IIeNIel W3ydeHHsl MpeaMeTa HaIlpaBICHHEM IIePBOCTENICHHOW 3HAYMMOCTH
TPaAMIMOHHO TpPH3HAETCSA (QOPMUPOBAHME OCHOB XHMHUYECKOH HAyKM Kak o0JacTH
COBPEMEHHOTO €CTECTBO3HAHMSA, MPAKTUYECKON JAEATENIbHOCTH 4YeJOBEeKa W Kak OJHOTO W3
KOMITOHEHTOB MHpPOBOW KyJnbTypbl. C METOIUYECKONW TOYKH 3pPEHUS TaKOM TIOIXOA K
OTIpPE/ICIICHUIO TIeTIeH N3yUeHUs IpeIMeTa SBISIETCS BIIOJIHE ONPABIAHHBIM.

CormacHO JaHHOW TOYKE 3pPEHUS TJIABHBIMHU IETSIMU W3y4YCHHS NpeaMeTa «XHuMHUs» Ha
6azoBoM ypoBHe (10 —11 xi1.) sBASIOTCS:

* pOpMHpOBaHHWE CHCTEMBl XHMHUYECKHMX 3HAHMH KaKk BaKHEHIIEH COCTaBISIOIICH
€CTeCTBCHHO-HAyYHOW KAapTHHBI MHpa, B OCHOBE KOTOPOW JIeKaT KIIOUEBBIC MOHATHS,
(byHIaMeHTaIbHBIE 3aKOHBI M TEOPUH XHUMHHU, OCBOCHHUE SI3bIKA HAyKH, YCBOCHHE W TIOHHMaHUE

3



CYIITHOCTH JIOCTYMHBIX 0000IIEHUH MUPOBO33PEHYECKOTO XapaKTepa, 03HAKOMIIEHUE C UCTOPHE
WX Pa3BUTHUS U CTAHOBJICHHS,

* (hopmMupoBaHHe U pa3BUTHE IMPEACTABICHUI O HAYYHBIX METOJaX MO3HAHMS BELIECTB U
XUMHYECKUX PEaKIUi, HEOOXOTUMBIX JUIsI IPHOOPETEHHUS YMEHHH OpPUEHTHPOBATHCS B MHUPE
BEUIECTB W XUMHYECKHUX SBJICHHH, HMEIONMX MECTO B TMPUPOJE, B MPAKTUUYECKOU W
IMOBCEAHEBHOM XKU3HU,

* pa3BUTHE YMEHHH M CHOCOOOB JNEATENbHOCTH, CBS3aHHBIX C HAOMIOJCHHEM U
O0O0BSICHEHHEM XHMHUYECKOTO KCIIEPUMEHTa, COOJIOICHUEM TpaBMII O€301acHOTO OOpaIieHus C
BEIIECTBAMH.

Hapsiny ¢ aTuM, conep:karenbHas XapaKTepUCTHKA LeJel W 3ajad W3ydeHUs MpeaMeTa B
MporpaMMe 1Mo XMMHH YTOYHEHA U CKOPPEKTHUPOBAHA B COOTBETCTBHU C HOBBIMU MPUOPUTETAMHU
B cHCTeMe cpenHero oomiero obOpaszoBanus. CerojgHsi B MpenojaBaHUU XUMHH B OOJIbIIEH
CTETIEHH OTHAETCs TMPEANOYTeHHE MPAKTHUECKOH KOMIIOHEHTE COAepX aHus OOy4YeHHs,
OpPUEHTHPOBAHHOM Ha TOJATOTOBKY BBIITYCKHHKA 00IIe00pa3oBaTeIbHON  OpraHu3alui,
BJIQ/ICIOIIET0 HE HAOOpOM 3HaHUH, a (HYHKIMOHAJIHHOW T'PaMOTHOCTBIO, TO €CTh CIoco0aMu H
YMEHHUSIMH aKTUBHOTO TOTYYCHHS 3HAHWHM M MPUMEHEHHS WX B PCAbHOU JKU3HH TSI PEIICHHUS
MPAKTHYECKUX 3ajau.

B cBsa3u ¢ 3THM mpu u3ydeHHWH TmpenMera «XHMHS» JOMHUHHUPYIONIEE 3HAYCHHE
MPUOOPETAIOT TaKUE IeNU U 33/1a4H, Kak:

amanTanus  OOydaromMXCsi K  YCJIOBUSM  JWHAMHUYHO  PA3BHUBAIOLIETOCS  MHPA,
dbopMupOBaHHE MHTEIUIEKTYalbHO pPAa3BUTONW JIMYHOCTH, TOTOBOM K €aMOOOpPa30BaHMUIO,
COTPYJIHUYECTBY, CAMOCTOSATEIHPHOMY TIPUHSATHIO TPAMOTHBIX PEIICHHH B KOHKPETHBIX
KU3HEHHBIX CUTYAIUsIX, CBSA3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM;

¢dopmupoBaHne y 0OydYalOMIMXCsl KIIIOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHIIUN),
MMEIOIINX YHUBEPCAIbHOE 3HAUYCHUE JIJISl PA3TIUYHBIX BUJOB JESATEILHOCTU: PElIeHUs mpodiem,
MOWCKa, aHaM3a W 00paboTkM WHQOpMAIMK, HEOOXOAMMBIX I TPUOOPETCHUS OIbITa
NEeSTebHOCTH, KOTOpasi 3aHMMaeT Ba)KHOE MECTO B MO3HAHMM XUMHH, a TaK)Ke JJS OLEHKHU C
MO3HIINI YKOJIOTHUECKOM O€301MacHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHUYECKUX MPOIECCOB
Ha OpPTaHW3M YeJOBeKa U MPUPOJIHYIO CPEdy;

pa3BUTHE MMO3HABATEIBHBIX WHTEPECOB, MHTEIUICKTYAIBHBIX U TBOPUYECKUX CIOCOOHOCTEH
oOydaromuxcs: CIOCOOHOCTH CaMOCTOSITENILHO TMPUOOPETaTh HOBBIE 3HAHUS 1O XHUMHH B
COOTBETCTBHH C KXU3HEHHBIMU MOTPEOHOCTSMH, HCIIOJIB30BATh COBpEMEHHBIC HH(POPMAIIHOHHBIC
TEXHOJIOTHH JIJIsl TOUCKA U aHajIn3a yueOHON W HAyYHO-MOMYJISIpHON MH(POPMAITUN XUMUYECKOTO
COJIepKaHus;

(dbopMHpOBaHNE U Pa3BUTHE Y OOYYAIOIINXCS aCCOIIMATUBHOTO U JIOTUYECKOTO MBIIUICHHUS,
HAOJIOTATEIIBHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpPbIE OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, MPH MJIAHUPOBAHUH U MIPOBEICHUN XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE Y OOydaromuxcs YOSKIEHHOCTH B TyMaHHUCTUYECKOH HampaBICHHOCTH
XUMHHM, €€ BaXHOH pOIM B  pEUICHHH IIOOATbHBIX MpoOJieM  palMOHAIBLHOTO
MPUPOIOTIOIB30BAHNS, TOMOJHEHNSI JHEPreTHYECKUX PECYpPCOB U COXpPAHEHHs IPHPOTHOTO
paBHOBECHSI, OCO3HAHHS HEOOXOAMMOCTH OEpeKHOTO OTHOLIEHHS K TPUPOAE U CBOEMY
3JI0POBBIO, A TAKXKE MPUOOPETCHUS ONBITA UCTIOIB30BAHUS MONYUYCHHBIX 3HAHUHN IS MPUHSITHS
TPaMOTHBIX PEIICHUN B CUTYaIUsIX, CBSI3aHHBIX C XUMHUUYECKUMHU SIBJICHUSMHU.

B yueOHOM muiane cpenHero oOiiero oopa3oBaHus MpeaMeT «XUMHs 0a30BOTO YPOBHS
BXOJIUT B COCTaB IpeaMeTHON o0acTu «EcTecTBeHHO-HAayYHbIE IPEAMETHI.

OOmiee 4nciio 4acoB, OTBEAEHHBIX JUISI U3yUEHHUS XMMHUH, Ha 0a30BOM ypOBHE CPEIHETO
obmero oopazoBanusi, coctabiser B 11 kmacce — 99 gaca (3 yac B Henenio).

OCHAILIEHHME YYEBHOTI'O ITPOLIECCA

YMK «Xumus. bazoBblii ypoBens. 11 kiaace»

1. Xumus. YrayOneHusii ypoBeHb. 11 kmace. Yueonuk (aBropsl O.C. ["abpuensH,
I'.T". JIsicoma). 400 c.



2. Meroanueckoe mocobue. YriyOneHHbld ypoBeHb. 11 kmacc (aBtoper O.C.
I'abpuensn, I'.I'. JIpicoa). 160 c.

3. Kaura mns yuurens. 11 kmace. Yacts 1. [locobue mist yunreneit (aBropsr O.C.
I'abpuensn, I'.I'. JIpicoBa, A.I'. Beenenckas). 320 c.

4. Kawnra mns yuurens. 11 kmace. Yacte 1. [Tocobue mns yuureneit (aBropsr O.C.
I'abpuensn, I'.I'. JIpicoBa, A.I'. Beenenckas). 320 c.

5. Kontponbnbie n mpoBepounbie paboTel k yueOHmky O.C. T'aOpuensna, I'.I.
JIpicoBoit «Xumus. YriryOnennslid ypoBenb. 11 kmace» (aBtoper O.C. T'abpuensH, JL.U.
Acanosa). 160 c.

6. Koutponbubsie pabotsl k yueoHuky O.C. 'abpuensina, I'.I'. JIbicoBo# «Xumus.
Yryonennsii ypoBenb. 11 kmace» (aBropsl O.C. IN'abpuensn, JI.U. Acanosa). 96 c.

7. Xumuueckuit skcriepuMent B mkone. 11 kimace (aBropel O.C. IN'abpuensin, U.T'.
OctpoymoB). 208 c.

8. [Mocobue mo xumum s noarotoBku kK EI'D (aBtopsr O.C. I'abpuensH, U.I'.
Octpoymos, C.A. Cnankos). 304 c.

9. Xumust. YrayOneHHsiil ypoBeHs. 11 kimacc. DnexkrpoHnas Gopma ydeOHHKa.

10. Xumusi. YriyOneHHbiid ypoBeHb. 11 kmace. YueOnuk (aBropbl O.C. [NabpuensH,

I'.T". JIsicoma). 400 c.

NHOOPMAIIMOHHBIE CPEJICTBA

1. http://www.alhimik.rullpeacraBnersl pyOpHKH: COBETHI aOWTYPHUEHTY, YUHUTEIIO
XVMHH, CIIPABOYHUK (OYEHBb OOJIbINAsi OJ00PKa TAaOIUI] U CIIPABOYHBIX MATCPUAIIOB), Becemast
XUMHsI, HOBOCTH, OJTUMITHA/IbI, KyHCTKaMepa (Macca MHTEPECHBIX HCTOPUUYECKUX CBEICHUH).

2. http://www.hij.ruXXypHan «XuMus 1 )KU3HBY MOHITHO M 3aHUMATEIHFHO PacCKa3bIBacT
000 BCeM MUHTEPECHOM, UTO IMPOUCXOTUT B HAYKE U B MUPE, B KOTOPOM MBI KUBEM.

3. http://chemistry-chemists.com/index.html9nexTpoHHBbIi KypHal «XUMUKH U XUMUS»,
B KOTOPOM TMpPEACTAaBIEHO MHOXXECTBO OIBITOB MO XHMHH, 3aHUMATEIbHOW HH(pOpMAIH,
MO3BOJISIOIIEH YBJIEUh YICHUKOB SKCIIEPUMEHTAFHON YaCThIO TPEIMETA.

4. http://c-books.narod.ru BceBo3morkHas tureparypa 1no XuMuu.

5. http://www.drofa-ventana.ru M3BecTHOE M31aTENBCTBO YueOHOM tuTeparypbl. HOBUHKM
HAYYHO-TIOMYJISIPHBIX U 3aHUMATENbHBIX KHUT IO XUMHH.

6. http://schoolbase.ru/articles/items/ximiyaBcepoccuiickuii  IMIKOJBHBIA ~ TOpTal  CO
CCBIJIKaMU Ha 00pa3oBaTeNbHbBIE CAUTHI IO XUMHUU.

7. www.periodictable.ru Coopuuk craTteit 0 XUMUYECKUX JJIeMEHTaX,
WJTIOCTPUPOBAHHBINA HKCIIEPHUMEHTOM.

CornacHo 00pa30BaTeIbHOMY CTAHAAPTY 21A6HbIE YEAUCPETHETO 00IIEro 0Opa3oBaHuUs:

1) dbopmMupoBaHHe LEITOCTHOTO MPEACTABICHUS O MUPE, OCHOBAHHOTO Ha MPHUOOPETEHHBIX
3HAHUX, YMEHHSX M CIOCc00axX NesITeIbHOCTH;

2) npuoOpeTeHHne OmblTa pa3HOOOpa3HOW  JAESITEIBbHOCTH, OIbITA MO3HAHUS W
CaMOIIO3HAHUS;

3) moAaroToBKa K OCYNIECTBICHHIO  OCO3HAaHHOTO  BhIOOpa  WMHIMBHIYaJbHOMN
o0pa3oBaTeabHON MU NMPo(ecCHOHANBHON TPAaeKTOPHUH.

Bonbmioit BKJIaag B JOCTHXKEHHE ITHX IENeH cpenHero oOmero oOpa3oBaHHs BHOCHUT
u3yueHue Xumuu Ha y2inyoieHHoOM ypPoeHe, KOTOPOE NPU3BAHO 0becnevums:

e popMupoBaHHEe CHUCTEMbl XHMHYECKUX 3HAHMH KaK KOMIIOHEHTa HE TOJBKO
€CTeCTBEHHOHAYYHOU KapTHHBI MHUPa, HO ¥ HAYYHOW KapTUHBI MUPA;

® pa3BUTHE JIMYHOCTH OOYYalOLIUXCS, MX HMHTEUICKTYalbHOE M  HPAaBCTBEHHOE
COBEPILIEHCTBOBaHUE, (POPMHUPOBAHHE Yy HHUX T'YMAaHHCTHYECKHX OTHOIICHHH H3KOJIOTHMYECKH
11eJ1ecO00pa3HOro MOBEJCHUS B ObITY U TPYIOBOH AEATEIBbHOCTH;

® BEIPAa0OTKY Yy OOYyYaroIMXCsi MOHUMAaHMs OOLIECTBEHHOW MOTPeOHOCTH B Pa3BUTHUU
XUMHH, a Takke (OPMUPOBAHUE y HUX OTHOLIEHHS K XUMHUU KaK BO3MOKHOM 00JacTH Oyayieit
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npo¢eCCHOHAIBHON AEATENIBHOCTH WIIN JESTEIbHOCTH, B KOTOPOH XMMHUYECKHE 3HAHUS UMEIOT
poUINPYIOUIHIL cTaTyC;

¢ popMupoBaHHE HABBHIKOB OJKCIIEPUMEHTAIBFHONH W WCCIENOBATEIbCKON JESTEITBHOCTH,
YCIICIIHOTO Y4acTHsl B ITyOJIMYHOM MPEICTaBICHUH PE3yIbTaTOB TAKOH e TEIbHOCTH;

® BO3MOKHOCTh y4YacTHsl B XUMHUYECKHX OJUMITMAaX Pa3IMYHbIX YPOBHEH B COOTBETCTBUU
C JKeJIaeMbIMU pe3yJIbTaTaMU U aJeKBaTHOM OIIEHKON COOCTBEHHBIX BO3MOKHOCTEHH;

¢ popMupoBaHre ymeHuil 6e30MacHOro OOpaIleHUs C BEIIECTBAMH, HCIOJIb3YEeMbIMH B
OBITY U IPOU3BOJCTBEHHOH cdepe;

® yMEHHUE OOBACHATH OOBEKTHI M MPOLECCHl OKpY’Karolleld cpenpl — MPUPOIHOH,
COILIMANIEHOM, KYJIbTYPHOM, TEXHUUECKOMH, - UCTIOIB3YS JJIsl TOTO XUMHUYECKHE 3HAHUS;

® IOHUMaHHWE EHHOCTH XMUMHYECKOTO $I3bIKAa, BBIPAXCHHOTO B BEpOATFHOW M 3HAKOBOM
¢dopmax, Kak COCTAaBHOW YacTH pPEUYEBOM KyJBTYphl COBPEMEHHOTO CIICIUAIUCTAa BBICOKOM
KBaJIM(DUKALINH.

O0mas xapakTepucTuKa y4eOHOro Kypca

OcCOOEHHOCTH  CO/Iep)KaHHUs  YIIyOJIEHHOrO OOYy4YeHHS XUMHM B CpeIHEH IIKoJe
OOyCIIOBJIEHbI CHEIU(PUKON XUMHM Kak HayKM M T[OCTaBIE€HHbIMU wLeNasiMU. OCHOBHOU
COJIEP/KATEIbHON  3a/layeil XUMHM SIBISAIOTCS M3yYEHHUE COCTaBa U CTPOECHHS BELIECTB,
3aBHCHUMOCTH HX CBOMCTB OT CTpPOEHHS, IOJy4YEHHE BEIIECTB C 3aJaHHBIMU CBOWCTBaMH,
HCCJIEIOBAaHNE 3aKOHOMEPHOCTEM XMMHUYECKMX PEAKLUM M IyTed yNpaBiIeHUS MMM B LEJAX
MOJTy4YeHUsI HYXHBIX OOIIECTBY BEIIECTB, MaTepuayioB, sHepruu. [loatomy B paboueit
IIpOrpaMMe N0 XMMHUH HallUIM OTPAKEHUE OCHOBHBIE COAEPKATEIbHBIE TMHUN:

e «BemecTBO» -3HaHUS O COCTaBE M CTPOCHUH BEIIECTB, MX BAXKHEUIINX (PH3HMUECKUX H
XMMHUYECKUX CBOMCTBAX, OMOJIOIMYECKOM JACHCTBUM,

o «XUMHYECKasl peakuus» - 3HaHUS 00 YCIIOBHUSX, B KOTOPBIX MPOSBISIOTCS XMMHYECKHE
CBOMCTBA BEIECTB, CIIOCO0aX YNpaBIeHUs XUMUYECKUMHU MPOIIECCaMH;

o «l[IpumeHeHne BEIECTBY» - 3HAHUS U ONBIT IPAKTUYECKOMN JESATEIBHOCTH C BEIIECTBAMU,
KOTOpble HauboJiee 4acTo yNOTPeOs0TCS B MOBCEIHEBHON JKU3HU, IMIMPOKO HUCHOJIB3YIOTCSA B
IIPOMBILIIEHHOCTH, CEJIbCKOM XO35MCTBE, Ha TPAHCIIOPTE;

o «[lonyyeHue BemecTB»- 3aKOHOMEPHOCTHM OpraHu3anmu ¥ (QYHKIMOHHUPOBAHUSA
BAKHEHIIINX XUMUYECKUX IIPOU3BOJICTB;

® (SI3BIK XMMHM» - CHCTEMA BAKHEWIINX INOHATHM XMMHUHU U TEPMHHOB, B KOTOPBIX OHH
OIUCBIBAIOTCS,HOMEHKJIATypa HEOPraHWYECKUX BEIECTB, T.€. MX Ha3BaHHUsS (B TOM 4YHUCIE U
TpPUBHAJIBHBIC), XUMUUECKUE (POPMYIIBI U ypPAaBHEHHMS, a TAKXKe MpaBHiIa IepeBoja HHPOpMAIHU C
€CTECTBEHHOTO SI3bIKa Ha SI3bIK XMMUU M 00paTHO;

e «Konmn4ecTBEHHbIE OTHOUIEHMSD» - CUCTEMA pPACUETHBIX YMEHUH M HaBBIKOB JUIS
XapaKTePUCTUKHU B3aUMOCBSI3HU Kau€CTBEHHOM M KOJMYECTBEHHOM CTOPOH XMMHUYECKHUX O0BEKTOB
(BelecTB, MaTEpPHAJIOB U MPOLIECCOB);

e (Teopuss W MpaKkTHKa» - B3aUMOCBSA3b TEOPETHUECKUX 3HAHMM M XUMHUYECKOTO
JKCIEPUMEHTA, KaK KPUTEPHS HCTUHHOCTU U MICTOYHHKA ITO3HAHUS.

MecTto npeamera B yueOHOM ILIaHe.

@enepanbHblii  TOCYJapCTBEHHbIM  00pa3oBaTeNbHBIM  CTaHJApT  MpEeAyCMaTpPUBAET
U3yueHHe Kypca XHUMHHM B CpeJHEH IIKOoJe KaK COCTaBHOM YacTH MpeaIMeTHOH oO0xactu
«EcTecTBEeHHOHAYUYHBIE IPEAMETHI.

B basucHoM yueOHOM IUTaHe CpeHel MIKOJIBI XMMHUs BKJIIOUeHa B pazuen «ConuepkaHue,
dbopmHpyeMoe ydacTHHMKaMHM o00pa3oBaTeibHOro mpouecca». JlaHHas pabodas mporpamma
IpeJHa3HayeHa s 00y4Jaroluxcsl, KOTOpble BbIOpald XUMHIO JJI U3Y4YEHHS HA NMPOQPUIBHOM
YPOBHE.

Ota mporpaMma MO XMMHUHU IJIsi CPEJHEro o0miero oopa3oBaHus Ha MPOGUIEHOM YpOBHE
cocTaBJieHa U3 pacuera 3 yaca B Hejeno B o0beme 105 yueOHbIx yacoB. M3yuenue 3toro kypca
Jla€T BO3MOYKHOCTb BBIITYCKHUKY CpEIHEH MIKOJIbl ycnemHo caark EI'D mo xuMun kak npenmMera
0 BBIOODY.
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Pe3yabTarsl 0cBOCHUS Kypca.
JlesTensHOCTh yuuTensl B OOy4YeHUH XMMUU B CpeIHEH IIKOJe J0JKHA ObITh HalpaBieHa
Ha JIOCTHKEHUE 00YUaIOIUMUCS CIEAYIOIUX AUYHOCHHBIX PE3YIbmMamog:

- B IIEHHOCTHO-OPHCHTAIIMOHHOW cdepe - o0co3HaHue POCCHUCKON T'pakIaHCKOU
UJEHTUYHOCTHU, TATPUOTU3MA, YYBCTBA TOPJIOCTH 32 POCCUICKYI0 XUMHUYECKYIO HAYKY;
- B TpyaoBoi cdepe — ecomoéHocmb K OCO3HAHHOMY BBIOOpY JalIbHEHIIEH

00pa3oBaTENbHON TPAaEeKTOPUH B BBHICIICH INKOJE, TIE XHUMHUS SBISETCS NPOo(QUIHpYrOmei
JIMCITHMITIIHHOM;

- B IO3HABATENBbHON (KOTHUTUBHOW, WHTEIUIEKTyaJIbHOW) cdepe — ymeHue YNPaBIAThH
CBOEH IMO3HABATEIbHOHN JESITENbHOCTBIO, 20MOBHOCHb U CNOCOOHOCMb K 00pa30BaHUIO, B TOM
qucie caMooOpa3oBaHMIO, Ha MPOTSHKEHUU BCEM IKU3HM; CO3HATEIbHOE OTHOIIEHUE K
HENpepbIBHOMY OOpa30BaHUIO KaK YCJIOBUIO YCHEIIHOW MpodecCHOHAIbHON M OOIIeCTBEHHON
NeSTeNbHOCTH;  (OPMHPOBAHME HABBIKOB  SKCIIEPUMEHTABHOW H  HCCIE0BATEIbCKON
NESTeNbHOCTH; Yy4YacTHe B IYyOJMYHOM MPEACTABICHUM PpE3yJIbTaTOB CAMOCTOSTEIbHOMN
MO3HABATEJILHOM JESITENBHOCTH; y4acTue B MPOQMIBHBIX OJIMMITHA/AX PAa3JIMYHBIX YPOBHEH B
COOTBETCTBHH C KEJIAEMBIMH PE3YJIbTaTaMU U aI€KBATHON CAMOOLIEHKON;

- B cdepe cOepexeHUs 30pOBbS — MPUHATHE U peanu3alus LIEHHOCTEH 370pOBOr0 U
Oe3omacHOro o0pa3a JKU3HU, HENPUATHE BPEIHBIX TPUBBIYEK (KypeHMs, YHOTpeOIeHUs
aJIKOTroJIsl, HAPKOTHKOB) Ha OCHOBE 3HAHUN O CBOMCTBaX HApKOJOTMYECKMX UM HAPKOTHYECKHX
BEIIECTB; COOJIOACHUE TMPaBMJI TEXHUKHM O€30MacHOCTH TMpH paboTe ¢ BelecTBaMH,
MaTepHallaMH 1 TIpolleccaMy B yueOHOM (Hay4yHOil) 1abopaTopuu 1 Ha TIPOU3BO/ICTBE.

Memanpeomemnsle pe3ynbmamsl 0C80EHUA BbINYCKHUKAMU CPeOHell KOl Kypca
xXumuu:

- UCnoIb306aHUe YMEHUN M HAaBBIKOBPA3JIMYHBIX BHJIOB MO3HABATENHHOM J1E€ATEIBHOCTH,
MPUMECHCHNE  OCHOBHBIX  METOJOB  TO3HAHHS  (CHCTEMHO-MH()DOPMAIMOHHBIA  aHAJM3,
HaOIIO/IeHUE, W3MEpEeHHe, IMPOBEICHUE SKCIEPUMEHTa, MOJEIHPOBAHUE, HCCIIEI0BATENbCKAS
JeSITeNLHOCTD) JJI U3YYCHUS PA3IMUHBIX CTOPOH OKPYKAIOIICH JeHCTBUTEILHOCTH,

- @ladeHue OCHOBHBIMU HHTEIIEKTYyallbHBIMHU OIepanusMu: (OopMyIUpPOBKa TUIIOTE3BI,
aHaJIM3 U CUHTE3, CPABHCHHUE M CUCTEMATH3AIHs, BBISIBIICHUE TPHYUHHO-CIIC/ICTBEHHBIX CBS3CH U
MOKCK aHAJIOTOB;

- no3Hauue 0OBHEKTOB OKPYKAIOIIETO MUPa OT OOIIEro Yepe3 0COOEHHOE K EIUHUYHOMY;

- yMeHue TEHEpUPOBATh UJICU U OTIPEAEISATH CPEJCTBA, HEOOXOIUMBIE ISl UX peaTn3allii;

- yMeHue OTIPENCIIATh SN U 33/1a49M JIeATEIIbHOCTH, BRIOUPATh CPEJICTBA PeATU3aIlUH TSN
Y TIPUMEHSATH UX Ha MPAKTHKE;

- UCnov306anue Pa3TUIHBIX WCTOYHHKOB IS TOJYYCHHUS XUMUYECKOW HH(OpMaIwm,
MOHMMAaHHE 3aBUCUMOCTU cofepxaHus W (QopMbl TMpeAcTaBlieHUs HHpopmanuu OT 1emneit
KOMMYHHKAITIH U aJpecaTa;

- yMeHue TPOAYKTUBHO OOHIaThCSI M B3aUMOJEWCTBOBAaTH B TMpoIlecCe COBMECTHOM
NESITeNLHOCTHA, YYHUTHIBATH MO3WUIUH JPYTHX YYaCTHUKOB JIEATEIBHOCTH, J(PPEKTUBHO
pazpemats KOHGIUKTHL;

- 20mMOBHOCMb W CIIOCOOHOCTh K CaMOCTOSITENFHOW WH(OPMAIMOHHO-TIO3HABATEILHOM
NEeSTeNbHOCTH, BKIIIOYas YMEHHE OPHUEHTHUPOBATHCS B Pa3NUYHBIX HCTOYHHKAX HH(GOpMaIuy,
KPUTHYECKH OIICHUBATh W HMHTEPIPETUPOBATH WH(POPMAIUIO, TMOTYYACMYI0 U3 PA3IHIHBIX
HUCTOYHUKOB;

- yMeHue UCTIONh30BaTh CPEACTBA MH(DOPMAIIMOHHBIX ¥ KOMMYHHKAITHOHHBIX TEXHOJIOTHIA
(manee — UKT) B permieHur KOTHUTHBHBIX, KOMMYHUKATHBHBIX M OPraHU3allMOHHBIX 3a7ad C
COOJIIOICHHEM TpeboBaHMit 3PrOHOMMKH, TECXHHUKHU 0e30IacHOCTH, TUTHCHBI,
pecypcocOepexeHus], MPaBOBBIX U 3THYECKUX HOPM, HOPM HH(POPMAIIMOHHOM 0€30MacHOCTH;



- @1adeHue S3bIKOBBIMH CPEJICTBAMHU, B TOM YHCJIE U S3BIKOM XUMHUH, - YMEHHE SCHO,
JIOTHYHO ¥ TOYHO M3JIaraTh CBOIO TOYKY 3PEHHMS, UCTIOIb30BaTh a/ICKBATHBIC SI3IKOBBIE CPEJICTBA,
B TOM YHCJI€ U CUMBOJIbHBIE (XUMUYECKUE 3HAKU, (DOPMYIIBI U YPABHEHHUS).

Ilpeomemnvimu pezynvmamamu N3y4eHUs XUMUAUHA YTIyOJIEHHOM YPOBHE Ha CTYIICHH
cpeaHero odmiero 0opa3oBaHus SBISIOTCS:

1) snanue (nonumawnue) xapakmepHviX NPUZHAKOS BANCHEUWUX XUMUYECKUX HOHAMULL:
BEIIECTBO, XUMHUYECKHUI AJIEMEHT, aTOM, MOJIEKYJIa,0THOCUTENIbHbIE aTOMHbBIE U MOJICKYJISIPHBIE
Macchl, MOH, M30TOIbI, XMMHUYECKas CBsA3b (KOBaJCHTHAs MOJSIpHAs M HEMOJsIpHas, MOHHas,
MeTaJIJTN4ecKasi, BOJIOPOIHAS), AJIEKTPOOTPUILIATEIHHOCTh, AJIOTPOINHUS, BAJIEHTHOCTh, CTEHCHb
OKHCJICHHUS, MOJIb, MOJIIPHAst Macca, MOJIIPHBIN 00BbEM, BEIIECTBA MOHHOTO, MOJIEKYJISIPHOTO |
HEMOJIEKYJISIPHOTO CTPOEHUS, PACTBOPHI, AIIEKTPOIUTHI M HEINEKTPOIUTHI, AIIEKTPOITUTHUECKAS
IMCCOLMAIMS, THIPOJIN3, OKHCIUTEIh M BOCCTAaHOBUTENb, OKHUCIEHHE M BOCCTAHOBJICHHE,
ANEKTPONIN3, CKOPOCTh XHMHUYECKOW pEakiuu, KaTalu3aTopbl M KaTanu3, OOpaTUMOCTb
XUMUYECKUX PEeaKIif, XMMUYECKOE pPaBHOBECHE, CMEIICHHUE PAaBHOBECHS, TEIUIOBOU APQPEeKT
peakiuu, yriepoAHbld ckener, (yHKIUOHAJIbHAs TpyIna, H30Mepus (CTPYKTypHas U
MPOCTPAHCTBEHHAs)) U TOMOJIOTHS, OCHOBHBIC THIBI (COSAMHEHHS, PA3JIOKEHUs, 3aMEIICHUS,
oOMeHa), BuUAbl (TUAPUPOBAHMS U JACTUAPUPOBAHHUSA, THApATAllMM U JAETUApaATAIHH,
MOJIMMEPHU3AIMY U JIENOJIMMEPH3aIiy, TIOJMUKOHICHCAIIMA U H30MEPU3aluH, KaTAIUTHIECKUE U
HEKaTaTUTUYECKHUEe, TOMOTCHHbIE M TEeTepOTreHHBbIE) U Pa3HOBUIAHOCTH ((pepMeHTaTHBHBIE,
ropeHusi, 3TepuuKanum, KpeKUHTa, puGOpPMHUHTa) peaklnii B HEOPTaHMUECKOW U OPTaHUIEeCKOM
XUMHH, TTOTUMEPHI, OMOJIOTUYECKU aKTUBHBIE COCTUHEHUS;

2) @vlasneHue 83AUMOCEA3U XUMUYECKUX NOHAmul JUisl OOBSICHEHHsI COCTaBa, CTPOEHUS,
CBOMCTB OT/EIbHBIX XUMUYECKIX OOBEKTOB U SIBICHUM;

3) npumenenue OCHOBHBIX NOJONCEHUN XUMUYECKUX MEeOputi. TEOPUU CTPOCHUSI aToMa U
xuMuueckoil cBsizu, llepuoamueckoro 3akoHa u Ilepuomudeckoll CHUCTEMBI XHUMHUYECKUX
anemeHToB JI. . MenzeneeBa, TEOpUH JIEKTPOIUTUYECKON TUCCOLMALINN, IPOTOHHON TEOpUH,
TEOPUHU CTPOCHUS OPTaHMUYECKUX COCAMHEHM, 3aKOHOMEPHOCTEH XMMHUYECKON KMHETUKH — IS
aHaJM3a COCTaBa, CTPOSHHS U CBOWCTB BEILECTB U MPOTEKAHUS XUMUYECKUX PEAKIIHUA;

4) ymeHnue Knaccuguyuposamv HEOPraHWMYECKWE U OpraHMYecKHe BelIecTBa II0
Pa3IUYHBIM OCHOBaHUSIM;

5) ycmawnoeneHue  83aumocessell  MEXKIY COCTaBOM, CTPOCHHEM, CBOMCTBaMH,
MPAaKTUYECKUM MIPUMEHEHHUEM | MTOJTyYeHHEM Ba)KHEHIIINX BEIECTB;

6) 3HaHUE OCHO8 XUMUYECKOU HOMeHKAamypsl (TPUBHAIBHOM W MEXKIyHAPOJIHON) W
YMEHHE Ha3BaTh HEOPTaHMUECKUE W OPraHUYeCKUe COSAMHEHHS 10 (popmylie 1 Ha0OOPOT;

7) onpedenenue: BaJCHTHOCTH, CTENEHU OKHUCIICHHUS XUMHUYECKHX SJIEMEHTOB, 3apsioB
MOHOB; BHUJIOB XHMHYECKHMX CBS3€d B COCOUHEHUSX M THUIOB KPUCTALTHYECKUX PEIIETOK;
MIPOCTPAHCTBEHHOTO CTPOCHUS MOJIEKYJ; THUIa THAPOJIM3a M XapakTepa Cpelabl BOJHBIX
pacTBOpOB  COJICH; OKUCIUTENsI W BOCCTAHOBHTENS, OKHCICHHUS W BOCCTAaHOBJICHUS,
MPUHAUISKHOCTH BEHIECTB K Pa3lUYHBIM KJIaccaM HEOPraHMYeCKHMX ¢ OpPraHMYECKUX
COEMHEHHI{; TOMOJIOTOB M M30MEPOB; TUIIOB, BUJIOB U Pa3HOBUIHOCTEH XMMHUYECKHX PEAKIUN B
HEOPraHUYECKOM 1 OpraHNYeCcKON XUMHUU

8) ymenue xapaxmepuzosamy: s-, p- Ud-3IEMEHTHI TIO UX TOJOXKeHUto B [lepnomudeckoii
cucreme /.M. MenneneeBa; oOuiye XUMHUYECKHUE CBOMCTBA MPOCTHIX BEIIECTB — METAIOB U
HEMETAJJIOB; XMMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX M OPTaHUYECKHUX
COEMHEHHI B MIaHe 00111ero, 0COOEHHOTO U €TUHUYHOTO;

9) obvacHeHnue: 3aBUCUMOCTH CBOMCTB XUMHYECKHX JJIEMEHTOB M HMX COCAMHEHHH OT
nonoxkeHus: snementa B Ilepuoamnueckoit cucteme (.M. MenaeneeBa; mpUpOAbl XUMHUYECKOM
CBA3M (MOHHOH, KOBaJEHTHOM, METaVINYECKOW, BOJOPOJAHON); 3aBUCUMOCTH CBOICTB
HEOPraHMYECKUX U OPraHUYECKUX BEIIECTB OT UX COCTaBa U CTPOCHHS; CYITHOCTH HU3YYEHHBIX
BUZOB XUMHYECKHX PEAKIHA: DJICKTPOJUTHYECKONW JIUCCOIMALMM, HWOHHOTO OOMEHa,
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX; BIUSHUS PA3IUYHBIX (PAKTOPOB Ha CKOPOCTh XUMUYECKOM
peaKIMy ¥ Ha CMEIIEHHEe XMMHUYECKOTO PaBHOBECHS; MEXaHU3MOB MPOTEKAHUS PEAKIHA MEXITY
OpPraHUYECKUMHU U HEOPTaHUYECKHUMH BEIlIECTBAMU;
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10) ymeHHe: COCTaBISITh YpPaBHEHHUS OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX pEakUuid ¢
MOMOIIIFI0 METOJIa DJIEKTPOHHOTO OajaHca; MPOBOJUTH PACUEThl 0 XMMUYECKUM (popmyniam u
YpaBHEHUSAM; POBOJUTH XUMUYECKUI IKCIIEPUMEHT (J1abopaTOpHBIE U MPAKTHUECKHUe paboThI) C
coOmoaerrneM TpeOOBaHMN K NpaBWIaM TEXHUKH O€30MacHOCTH NMpH padoTe B XUMHUYECKOM
kabunete (1abopaTopun).

COZAEPXAHUE KYPCA

IIpoduabhblii ypoBenns.11 kiace

Benymas unes xypca xumun 11 kiacca — €IMHCTBO HEOPTraHUYECKOW M OPraHHUYECKOM
XUMHH Ha OCHOBE OOIIHOCTH TMOHSATHH, 3aKOHOB M TEOPHH, a TakKe OOIIMX MOAXOJ0B K
KJaccu(UKaluy OPraHuYeCKUX W HEOPTaHWYECKUX BEUIECTB M 3aKOHOMEPHOCTSM MPOTEKAHUS
XUMHUYECKUX pEaKIHii MeXAy HUMHU. Takoe MOCTpoeHHe Kypca OOIIeld XUMHH I03BOJSET
MIOJIBECTU yYalIUXCs K TOHUMaHHUIO MaTEPUAIbHOCTH U ITO3HABAEMOCTH €IMHOTO MUPA BEILECTB,
MIPUYUH €r0 KPacOYHOTO MHOTroo0Opasus, BceoOllel cBsi3u siBiIeHuid. B cBoro odepenab, 3TO Jgaet
BO3MOXKHOCTh YYalllUMCSl HE TOJBKO JIydllle YCBOUTh XHMHUYECKOE COJAEpKaHHME, HO U IMOHSIThH
POJIb U MECTO XMMHUH B CUCTEME HAYK O MPUPO/IE.

Takoe mocTpoeHue Kypca XMMHUH IO3BOJSET B TOJHON Mepe HCIOJIb30BaTh B O0yUeHHH
ONepalid MBIIUICHNS: aHallu3 U CHUHTE3, CPAaBHEHHWE U AHAJIOTHMIO, CHCTEMAaTH3alUI0 H
o0o01eHue.

OBIIAA XUMUAL. 11 kaace

Crpoenue atoma

ATOM - CHoOXHas 4YacTHI a ATOM — Cllo)XHasg yacTuia. J{okazarenbcTBa
CIIO)KHOCTH  CTPOCHHMS  aToMa: KaTOJHBIE W  PEHTIeHOBCKHE Jyud,  (PoTodddexT,
PaguoaKTUBHOCTh. OTKpBITHE 3JEKTpOHA, MPOTOHA M HEUTpoHa. Monenum CTpoeHust aroma
(Tomcona, Pesepdopma, bopa). Makpomup u wmukpomup. KBaHTOBO-MeXaHHUYECKHE
MIPEJICTaBICHUS O CTPOCHUHU aTOMa.

CoctTodsHHUE DAEKTPOHOB B aToMe. HyKIOHB: IPOTOHBI U HEUTPOHBI.
Hyxmunel. M300apel 1 wu3oTombl. KBaHTOBO-MeXxaHMUYECKHE TMPEJCTaBICHHUS O TMPUPOIEC
anekTpoHa. [ToHsTHE 00 37IEKTPOHHON OpOUTANIH U JIEKTPOHHOM oOuake. [IpaBuia 3amoHeHus
SHEPreTHUECKUX YPOBHEM u opOuTanmeit snekTpoHamMu. [IpUHIMI MUHUMyMa SHEpPTHUH.
DJeKTPOHHBIC KOHPUTYpAIUK aTOMOB U MOHOB. OCOOCHHOCTH AJICKTPOHHOTO CTPOCHHS aTOMOB
Xpoma, MeJH, cepedpa u ap.

BaneHTHBEe BO3MOXHOCTH aTOMOB XHUMHUUYECKUX DIEMEHTOB.
BanenTtHple anekTpoHbl. BaneHTHble BO3MOXXHOCTH AaTOMOB XHUMHUYECKHX SJIEMEHTOB,
00yCJIOBJICHHBIE Pa3NUYHBIMU (akTopamu. CpaBHEHHE TMOHATHUH «BAJICHTHOCTH» M «CTEICHb
OKHCIICHUS.

[lepnonnueckuit 3axkoH u Ilepmoamueckas cucreMa XHMHYECKMX 3ieMeHToB JI. U.
MenzneneeBa M CTp o € H U e atoMa. [Ipennoceuiku oTkpeiTus [lepuonndyeckoro 3akoHa.
OtkpeiTie  3akoHa. IlepBas  ¢opmynmpoBka  Ilepmogmueckoro3akona.  CTpykrypa
[Tepuoanueckoit cuctembl 3neMeHTOB. COBpEMEHHbIE PEICTABICHUS O XUMUYECKOM DJIEMEHTE.
Bropas ¢opmymuposka Ilepuoguuaeckoro 3akoHa. [lepuonudeckas crucremMa U CTpOGHHE aToOMa.
Ou3nu4ecKrii CMBICT TOPSJIKOBOIO HOMEpa »JJIEMEHTa, HOMEpPOB TPYNNbl M MEpHOAA.
[lepriognueckoe M3MEHEHHE CBOMCTB 3JEMEHTOB: PajJuyca aToOMa, 3JIEKTPOOTPULIATEIbHOCTH.
[TprunHBl U3MEHEHHS] METAJUIMYECKUX M HEMETAJTMYECKHX CBOMCTB 3JIEMEHTOB B TpYIIaX H
nepuoAax, B TOM 4uCiIe W B OonbimuxX. Tperbs dopmynmpoBka Ileproamueckoro 3akoHa.
3nauenne llepuoamueckoro 3akoHa u llepuoanueckoil cuUCTEMBbI Il pPa3BUTUSA HAyKU U
MMOHUMAHUS XUMHUYECKON KapTUHBI MUDPA.

Jdemonctpanun.®otosdpdexr. Katogusie nyun (3M€KTpOHHO-ITyUeBbIE TPYOKH), MOIEIU
AJIEKTPOHHBIX 00JIakoB (opOuTasieil) paznmuaHol (opmbel. PasnudHble BapwaHTHI  TaOJHII
[Tepuoanueckoit cuctembl xumudeckux saemeHToB J[.M. MenneneeBa. OOpasibl TPOCTHIX
BELIECTB, OKCUJIOB U T'MJIPOKCHUJIOB JIEMEHTOB 3-T0 MEPUOJIa U IEMOHCTPAIUS UX CBOMCTB.

Crtpoenue BemecTBa. /{ucnepcHpie cucTEMBI.



XumMuueckas cBsA3b. EAMHAg nmpupoga XUMUUECKOW CBA3MU.
[lonsiTue O XMMHYECKOM CBS3M KakK IpOLECCe B3aUMOJCHCTBHS aTOMOB C 0Opa3oBaHHEM
MOJIEKYJI, MOHOB M paauKaioB. Buabl xumuueckoil cBs3u. AMOpQHBIE U KpPUCTAIITUYECKHE
BeulecTBa. VMoHHas XxuMmudeckas CBsi3b. JIMMONbHBIH MOMEHT CBsA3M. (CBOWMCTBa BELIECTB C
WOHHOW KPUCTAJUIMYECKON PEIIETKOM.

KoBanientHast cBsi3b. MeTOJ BaJIGHTHBIX CBsi3e B OOpa30BaHUM KOBAJICHTHOW CBSI3H.
DIeKTpOOTPULATENBHOCTh U Pa3HOBUIHOCTH KOBAJIEHTHOM CBSI3U IO 3TOMY MPU3HAKY: MOJISIPHAS
u HenomsapHat. Crnoco0 TepeKphIBaHHUS OSJCKTPOHHBIX opOWTaned W  KiaccuuKamus
KOBAJICHTHBIX CBS3€H 110 3TOMY MPU3HAKY: G- U T-CBSI3U. KpaTHOCTh KOBAJICHTHBIX CBS3€H M UX
Kjaccu(uKaus Mo 3TOMY TPU3HAKYy: OJUHAPHASA, MBOWHAS W T.1. MexaHW3MBI 00pa3oBaHUs
KOBaJICHTHOM CBSI3U: OOMEHHBIH U JIOHOPHO-aKLIENTOpHBIM. Kpucrammmueckoe crpoeHue
BEIIECTB C THUM THIIOM CBSI3H, UX (pr3HYecKre CBOMCTRA.

Mertannuueckas CBA3b U €e 0cOOeHHOCTH. PU3NYEeCcKre CBOWCTBA METAIUIOB KaK (PYHKIIHS
METaJUIMYECKON CBSI3U U METAJUIMYECKOW KPUCTAINYECKON PEIIETKH.

Bogoponnas cBsi3p M MexaHM3M ~ee  o0pa3oBaHHA.  MEXMOJEKYJspHas U
BHYTPUMOJIEKYJISIpHAsE BOJOPOJHBbIE CBA3U. (DU3MUECKUE CBOWCTBA BELIECTB C BOAOPOJHOMU
CBs3b10. bronoruueckast posib BOAOPOJHON CBSA3H B OPraHU3aLUU CTPYKTYp OHMOMOIUMEDPOB.

I'mbpuamzanms opOutaneit u reoMmeTpuss Moyiekyl. Teopus rubpunmzamun. Tumsl
ruOpuaAn3alMd  SJICKTPOHHBIX oOpOuTanef M TreoMeTpHs OpPraHMYeCKHMX W HEOPraHUYEeCKUX
MOJIEKYJL.

Teopus CTpoeHHMSI XUMHUYECKMX coeAuHEHUH. [Ipennochuiku co3/1aHusl TEOPUU CTPOECHUS
XUMHUYECKUX COCIMHEHUH, Chbe3] ectecTBoucnbiTareneid B r. Ilneiepe. JINUHOCTHBIE KadecTBa
AM. byrtnepoBa. OCHOBHBIE NOJIOKEHUS TEOPUM XHMHYECKOTO CTPOCHHSI OpPraHUYECKUX
COCIMHEHUI M COBPEMEHHOW T€OpUM CTpoeHus. M3omepust B opraHndeckoy xumuu. B3aumHoe
BIIMSIHUE aTOMOB B MOJIEKYJIaX OPraHUYECKUX U HEOPTaHMYECKUX BEIIECTB.

OcCHOBHbIE HaIpaBJIEHUS pA3BUTHUA TEOPUM CTPOEHMS OPraHUYECKUX COEIUHEHHM
(3aBUCUMOCTh CBOICTB BEIIECTB HE TOJILKO OT XMMHMYECKOTO, HO M OT WX 3JEKTPOHHOTO U
[IPOCTPAHCTBEHHOTO CTPOCHUS). WHyKIIMOHHBII u ME30MEpHBIN 3P PEKTHI.
CrepeoperyispHOCTb.

JlnanekTryeckue OCHOBBI OOLIHOCTM JBYX BEIyIIMX TEOpUM XuMuHU. JlnanekTuyeckue
ocHOBBI oOmrHOCTH Ilepuoamueckoro 3akoHa JI.MI. MeHneneeBa M Teopuu cTtpoeHHs A.M.
BytnepoBa B craHoBineHMH (pabOTBHI MPEIIIECTBEHHWKOB, HAKOIUIEHHE (AKTOB, y4dacTHe B
Che3/1aX, PYCCKUH MEHTANUTET), Mpelcka3aHuu (HOBble d3neMmeHThl — Ga, Se, Geu HOBbIE
BEIIIECTBA — M30MEPHI) U pa3BUTUH (TpU (HOPMYITHPOBKH).

[Tonmumeps! opranndeckue M Heopranudeckue. [lomumepsl. OCHOBHBIE MOHATHS XWMHH
BBICOKOMOJIEKYJIIDHBIX ~ COCAVHEHUH:  «MOHOMEp»,  «IOJIHMEpP»,  «MaKpOMOJIEKYJIay,
«CTPYKTYpPHOE 3BEHO», «CTENEeHb MOJUMEpU3AINN», «MOJEKyJspHas wmacca». CrnocoOsl
MOJTyYEHUs MOJIMMEPOB: PEaKIUH MMOJIMMEPHU3ALUH U MOoNIUKOHAeHcaluu. CTpoeHue MoJIMMEpOB:
reoMeTpuyecKas dhopma MaKpOMOJIEKYJI, KPUCTaJUIMYHOCTh u aMop(HOCTbD,
crepeoperyispHocTs. [loaumeps! opraHnuyeckue u Heopranudeckue. Kayuyku. Ilmactmaccsr.
Bonokna. buomonumepsl: Oelkd W HYKJIEMHOBBIE KHUCIOTHL. Heopranmueckue MOIMMEPHI
aTOMHOTO CTpPOEHUsS (AUIOTPONHbIE MOIAU(PUKALMU YIJIEPOJa, KPUCTALIMUYECKUH KpPEMHHM,
CeJIeH M TeJUTyp IIEMOYEUHOTO CTPOCHUS, JUOKCU KPEMHHUS U JIp.) ¥ MOJIEKYJISIPHOTO CTPOCHUS
(cepa mmacTudeckas u ap.).

Hucnepcusie cuctembl. UYwuctble BemecTBa M cMecH. Kiaccudukanus XUMHUYECKUX
BemiecTB mo yucrore. CocraB cmeceil. PactBopsl. PactBopumocts BemiectB. Knaccugukarus
pacTBOPOB B 3aBUCHMOCTH OT COCTOSIHHA PACTBOPEHHOTO BellecTBa (MOJEKYJSpHBIE,
MOJIEKYJISIPHO-MOHHBIE, HOHHBIE). THUIBI pacTBOPOB MO COAEPKAHHUIO PACTBOPEHHOTO BEILLECTBA.
KoHueHnTtpanus pacTBOpoOB.

[onsatue «aucnepcHas cucrema». Kimaccuukanms TMCTIEPCHBIX CUCTEM B 3aBUCUMOCTH OT
arperaTHoOro COCTOSIHUS JUCTIIEPCHOHHON cpeibl M JIUCIEPCHOM (a3bl, a Takke IO pasMepy
gactull. ['pybonncnepcHble CUCTEMBI: 3MYJIbCUU U CYCIIEH3HH.

Pacuernbie 3agauun. Pacuetsl o xumuueckuM Gopmyinam.
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PacueTsl, cBA3aHHBIE C MOHATUAMHU «MaccoBasl AOJS» U «O0ObEeMHas J0Js» KOMIOHEHTOB
cMecu. BeranciieHne MOJIsIpHONM KOHIIEHTPALlUKA PaCTBOPOB.

JdeMoncTpanuu. Mozaenu KpUCTaJUIMYECKUX PEHIETOK BELIECTB C Pa3iIMYHBIM THUIIOM
cBs3eil. Mojienu MOJIEKyJT pa3IndHOM reoMeTpur. MoJieny KpUCTAUTMYECKUX PEMIETOK aaMasa u
rpaduta. Mojenu MoJeKya U30MEpOB CTPYKTYPHOH M MPOCTPAHCTBEHHOH m3oMepuu. Mojenu
KPUCTAJUIMYECKUX PEIIETOK METAUIoB. Mojaenu M3 BO3AYILIHBIX 1IApOB, OTPa)KaroLIue
IPOCTPAHCTBEHHOE PACTOJNIOKEHUE Sp*-, sp’-, sp-THOPUIHBIX OpOMTAlell B MOJIEKyJax
OpPraHUYECKUX U HEOPTraHUUYECKUX BEIECTB.

Komnekuusa mmactMacc U BOJMIOKOH. OOpasipl HEOPraHMYECKUX MOJMMEPOB: CEpbl
mractudeckoi, Gochopa kpacHoro, kBapma u np. Moxaenu momnekyn 6enko u JIHK. O6pasiisr
Pa3IMYHBIX CUCTEM C KuAKoH cpenoit. Koarymsiusa. Cunepesuc. D dext Turmans.

JlaGopaTopHble ONBITBHL.3HAKOMCTBO C KOJUIEKIUSMHU IMILEBbIX, MEAMIMHCKHX U
Ouonornueckux reneit u 3onei. [loyueHne KoIIOUAHOTO pacTBopa xjopuaa xxenesa (I11).

XuMHYeCKHe peaKkium.

Knaccupukanuss XUMHUYECKMX peakUuid B OpraHMYecKoW HMHEOPraHWYECKOH XUMUH.
[TonsiTHe 0 XUMHUYECKON peakiuu, OTIMYHME €€ OT SJAECPHOM peakiuu. AJUIOTPOIHBIE U
NOJMMOP(]HBIE TPEBPAILEHHS BELECTB.

Knaccudukanus peakuuii B HEOPraHM4E€CKONH XMMHUM II0 YUCIY U COCTaBY pearupyrouux
BEIIECTB (pa3oKeHus, COeIMHEHNs, 3aMellIeHHsI, OOMEHa).

Knaccupukanus XUMHUECKHX peakuMid B OpraHMYecKoM XHMMHUU (TIPUCOEIHUHEHUS,
3aMeIleHus, OTIEIICHHS], N30MEpPHU3aLiHN).

Knaccudukarus peakiuii mo terioBoMy 3¢ ¢exty, no ¢pa3zoBoMy cOCTaBy, MO y4acTHIO
Katanuzaropa. O0paTHMble U HEOOpaTUMBbIE PEaKIUH.

OKHCIUTENBbHO-BOCCTAHOBUTENIbHBIE PEAKIUHM M pEakUu, UAyLIMe 0€3 H3MEHEHUs
CTEIECHEN OKHUCIIEHUS DJIEMEHTOB. MEXMOIEKYJIIPHbIE U BHYTPUMOJIEKYJISIPHBIE OKHCIUTEIBHO-
BOCCTAHOBUTENIbHBIE peakuuu. Peaknum aucnponopuuoHHpoBaHMs. MeToasl COCTaBICHUS
OKMCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUI: METOJI JIEKTPOHHOTO OasiaHca.

OCHOBHBIC TIOHATUS XHUMHYECKOH TEpMOJWHAMHKH. TeruioBod 3(h(deKT XUMHYECKOn
peakuuu. 3akoH I'ecca u cienctBust U3 Hero. Temnora (3HTaubNUs) 0Opa3oBaHMs BELIECTBA.
TepMoXuMHUYECKHE pacyeThl.

[Tonste sHTponuu. BTopoe Hauano TtepmonmHamuku. CBoOonHast »Heprus [ubb6ca.
PacueTsl caMOIIpOM3BOIBHOTO POTEKAHNS XUMHUUECKON PEaKIINH.

CkopocTp XMMHUYECKHUX Ppeakxnu i [IpeaMer XuMuueckol KHHETHKH.
IlonsiTue cxopocTH XuUMHuUeckodl peakuuu. KuHeTnueckoe ypaBHEHHE pEaKlMM M KOHCTaHTa
CKOPOCTH XHMHYECKOW peakuuu. PakTopbl, BIMAIOIIAE HAa CKOPOCTh XMMHMUYECKON PEAKIUU
(mpupoga  pearvpymooIIMX  BEIIECTB,  KOHILIEHTpalMs,  TeMIepaTypa,  [OBEPXHOCTb
COIIPUKOCHOBEHUS BEILIECTB).

[lonatne o Katanm3aTopax W Karaau3e. ['OMOIEHHBII M TE€TEPOTCHHBIM KaTalu3.
DepMEHTHI.

OO0paTuMOCTh XUMHUYECKHUX peakKOqUil. XUMMHUUYECKOE paBHOBECHE.
OOpartuMble XMMHUYECKME pPEaKIMU, H3MEeHeHue sHepruu ['mbbca B oOpaTMMOM mpolecce.
XUMHYECKOE pPABHOBECHE M €ro JIMHAMHYECKMi xapakrtep. KoHCTaHTa XUMHYECKOIO
paBHoBecus. [Ipunnun JlellaTense. CMenieHre XUMHUYECKOTO PABHOBECHH.

DnexTpolUTUUYECKAasA JUCCOIHUAI U L. DIEKTPOIUTHI U HEITEKTPOJIUTHL.
ONEKTPONUTHYECKAs AUCCOLMALNS, MEXaHU3M JHMCCOLMALNN BEUIECTB C PA3JINYHBIMU BUIAMU
cBsa3u. CunbHble M cnadble 3eKTposnuThl. CTeneHb OUCCOLUMAUU U €€ 3aBUCUMOCTH OT
pa3nnuHbIX (akTopoB. MonHoe npousBenenue Boasl. [lonstue pH. Bogopoauslil moka3zatens.

I'u 1 p o nmu 3. I'maponu3 kak 0OMeHHBIH mporecc. OOpaTUMBbIi 1 HEOOPATUMBIN THIPOIIU3
OPraHMYECKUX W HEOpPraHm4yeckux BemecTB. [uuaponus coneil. I'maponns opraHuyeckux
COCMHEHMH Kak XWMHU4YecKas OCHOBa oOMeHa BemecTB. [wumpomn3s AT®D kak ocHOBa
HHEPreTUUecKoro OOMEHa B JKMBBIX OpraHHM3Max. YCWIEHHE M I0JaBJeHHE OOpaTUMOro
TUAPOIIN3A.
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Pacyernble 3amaum. Pacdyersl 1O TEPMOXMMHYECKUM YypaBHEHHMSM. Bpruncinenue
TeroBoro 3¢ddekra peakyu Mo TEIIOTe 00pa30BaHUs PEarHpyIOIIMX BEIIECTB U MPOTYKTOB
peakuun. Omnpenenenne pH pacTBopa 3agaHHONW MOJSIPHOM KOHLEHTpauuu. Pacuer cpennei
CKOPOCTH  pe€aklUuu IO KOHIEHTpalusM pearupyrouuMx BellecTB. BbluncineHuss c
HCIIOJIb30BAaHUEM TOHATHS «TeMIIepaTypHbI Ko3((UIIMEHT CKOpOoCcTH peakiun». HaxoxneHue
KOHCTAHTbl PAaBHOBECHUS PEAKIMH 10 PABHOBECHBIM KOHILIEHTPALMSIM U ONPEIEICHNE UCXOIHBIX
KOHLICHTpAallMii BEIIECTB.

JeMoHcTpanun. AIIOTPOIHBIC MpeBpaimieHust cepbl U (docdopa. Peakiuu, waymme c
oOpa3oBaHMeM raza, ocajaka Wi BoAbl. OKHUCIUTEIbHO-BOCCTAHOBUTENbHBIE pEaKIUU B
HEOPraHMYECKOW XUMUH (B3aUMOJICHCTBHE IIMHKA C PACTBOPAMH COJISTHON KHCIIOTHI U Cylb(aTa
mean (II)). OxkucnuTeNnbHO-BOCCTAHOBUTENBHBIE PEAKIIMM B OPraHMYECKONW XUMUU (OKHUCIICHHE
alpJeTuia B KapOOHOBYIO KHCIOTY — pEaKLHUsl «CepeOpsSHOro 3epKaja» WU PEeaKIus C
rugpokcunom  Memu (1), okuciaenwe »TaHonma Ha MeTHOM Kartanuzarope). V3yuenue
3aBUCHUMOCTH CKOpPOCTH XMMMUYECKON peaklMd OT KOHILEHTPAllMu BELIECTB, TEMIEpPaTyphl
(B3aumojielicTBUE THOCYJb(haTa HATPHUsl C CEPHOM KUCIOTOM), MOBEPXHOCTH COMPUKOCHOBEHUS
BELIECTB (B3aUMOJICHCTBUE COJISHOM KHUCIIOTHI C TpaHyJdaMH M MOPOLIKAMHU AJTIOMUHHUS WIH
nuHka). [IpoBeneHne KaTalIUTUYECKUX DPEAKIMM pa3ioKeHHs MEepPOKCHIa BOAOPOIA, TOPEHUS
caxapa, B3auMOJCICTBUE Hoja U anmtoMuHus. Koppo3us xene3a B BOJHOU cpelie ¢ ypOTPOIIMHOM
u 6e3 Hero. Habmoienue cMenieHuss XUMHUYECKOTO PaBHOBECHUS B CHCTEME:

FeCl; + 3KSCN < Fe(SCN); + 3KCl

CpaBHEHHME SJEKTPONPOBOJHOCTH PACTBOPOB 3JIEKTPOJUTOB. (CMelleHHe paBHOBECHS
aUccoluanuu ciaadbix KucioT. MHAMKaTOpel M HW3MEHEHHE HMX OKpPackKd B pa3HbIX cpefax.
HonHble peakiiuu U yCIOBUS UX MpoTekaHus. ['uaponus kapOOHATOB, CylIb(paTOB U CHUIMKATOB
LIEJIOYHBIX MeTayioB, HUTpaTa cBuHLA (II) wim numHka, ximopuna amMmmoHusa. CepHOKHUCIBIA U
(bepMEeHTaTUBHBIN THAPOIU3 YTIEBOIOB.

JlaGopaTopHble onbIThI. Pa3noxenue nepokcuia Boaopoaa ¢ nomousto okcuaa meau (1)
1 Karanasbl. 3HaKOMCTBO ¢ kosutekiuein CMC, comepkamux 3H3UMBL. Peakuuu, uaynime c
o0pa3oBaHHEM OCajKa, ra3a WM BOABI JUISI OPraHUYECKUX M HEOPTaHHMYECKUX AIIEKTPOJIHUTOB.
Pasnuunble cnywam ruzaponmsa coseid. MccnepgoBaHue cpenbl  pacTBOPOB € MOMOILBIO
WHIUKATOPHOU Oymaru.

IpakTnueckasi padora Ne 1. CKopoCcTh XUMHYECKUX PEAKIUi. XMMUYECKOE PaBHOBECHE.

IIpakTHyeckas padora Ne 2. PemeHne skciepuMeHTAIBHBIX 3aj1a4 10 TeMe «I uaponusy.

BemecrBa 1 X cBOMCTBA

Knaccudukanusa HeopraHMYecKHX BellecTB. Bemecrsa npocteie u
cinoxHble. bnaroponneie razpl. CpaBHUTENbHAS XapaKTEPUCTUKA MPOCTHIX BEIIECTB: METAINIOB U
HEMETAJJIOB, OTHOCHTENBHOCTh 3ToW Kkiaccuukanmu. ClokHbIEe BemecTBa: OWHApHBIE
coeuHEeHHsI (OKCUIbI, TaJIOTEHHUIbI, CYIb(UIbI U T.1.), THAPOKCUABI, COIH.

[loHsITHE O KOMINIEKCHOM COEIUHEHUH.

JIOHOpHO-aKIENTOpHOE  B3aUMOJICHCTBHE  KOMIUIEKCOOOpazoBaTesleld U JIMTaHJIOB.
KoopauHanmoHHoe 4WCIO  KOMIUIEKCOooOpasoBatens. BHyTpeHHsis W BHemHss  cdepa
KOMILIIEKCOB.

Juccoumanusi KOMIUIEKCHBIX COEAMHEHHH. lIpuMeHEHHE KOMIUIEKCHBIX COEIUHEHUN B
XUMHUYECKOM aHAJIN3€ U B IPOMBILUIEHHOCTH, UX POJb B IPUPOJE.

Knaccudukanusopranmaeckux BemiecTB. Knaccudukanuss OpraHMYecKHX BEIIECTB IO
CTPOCHHIO YTJIEPOJHON HEenH (AUKINYECKHe U IUKIMYECKUe, HACHIIICHHbIE U HEHACHIIICHHBIE,
KapOOLMKINYECKHE U TeTEPOLUKINYECKUE, apOMaTHYECKHUE YIJIEBOJOPOJIbI). YTIJIEBOJOPOIbI
(anmkaHbI, aNKeHbl, AaJKWHBI, IUKIOAJIKAHBl, AalKaJuCHBI, AapeHbl, TaJOreHONPOU3BOIHBIC
yraeBoA0poAoB). OyHKIIMOHATBHBIE TPYIIEI (THAPOKCUIIbHAS, KapOOHWIbHAS, KapOOKCUIIbHAS,
HUTPOTPYIINA, aMUHOTPYITA) U KIACCU(PUKAIUS BEIIECTB [0 3TOMY MTPU3HAKY.

Mertamnel.Ilonoxkenne wmeramnoB B Ilepuonnueckont cucreme JI. M. Menneneesa.
OcoOeHHoCTH CTpOoeHHS aTOMOB U KpHucTauioB. [Tomumopduszm. OOmme gusndeckue cBoiicTBa
MeTaiIoB. PeppoMarHeTHKy, MapaMarHeTUKU U JUaMarHeTHKY.
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DNEKTPOXUMHUYECKUHN PsAJl HANpsHDKEHU MeTauioB. CTaHAapTHBIN BOJOPOIHBINA 3JIEKTPO/I.
CranpapTHble 3JEKTpOAHbIE NOTeHUManbl. OOmue XMMHYECKHE CBOMCTBA METAJUIOB:
B3aMMOJICIICTBHE C HEMETalllaMd, BOJOW, OMHApHBIMU COEIWHEHUSIMH, KHUCIOTaMH, COJSMHU.
B3anmoneiicTBe HEKOTOPBIX METAJUIOB C pacTBOpaMH WIeno4yeld. B3auMonencTBue aKTUBHBIX
METAJIJIOB C OpPraHUYEeCKHMMH coequHeHUsIMH. OCOOEHHOCTH peaklUid METauIOB C a30THOH H
KOHLICHTPUPOBAHHOW CEpPHOMN KHUCIIOTOM.

Koppo3sus meramios. [lonarue koppo3un. XuMuueckas U 3JEKTPOXUMHUYECKast KOPPO3Us U
CIIOCOOBI 3aIIUTHI METAJUIOB OT KOPPO3UH.

OO6mue crnocoOwl MoydyeHuss M € T a 11 11 0 B. MeTaiuisl B mpupojae. OCHOBHBIE CITOCOOBI
MOJTy4EHUSI METAJJIOB (IMPOMETAIIITYPIHUs, THIPOMETAILTYPIHsl, SJIEKTPOMETAILITYPIHUS).

DIIEKTPONIN3 KaK OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIN MpoOLECC. DIEKTPOJIM3 PaCIIaBOB
AJIEKTPOJIUTOB. DJIEKTPOJIU3 PAcCTBOPOB  3JIEKTPOJIMTOB C HMHEPTHBIMU W AKTUBHBIMU
anekTpojaaMu. Vcrnonb30BaHuEe 31EKTPOIN3a B IPOMBIIIIEHHOCTH.

Metannbe THonaBHBX nonarpynn llerounsie Meramibl, obmas
XapakTEepUCTHKAa Ha OCHOBe TMojoxkeHus B llepuoguueckoit cucreme »snemenro JI.U.
MenneneeBa u cTpoeHuss atoMoB. llomydenue, ¢u3uueckne W XUMHUYECKHE CBOMCTBA,
MIPUMEHEHNE IIEIIOYHBIX METAJUIOB U MX COeAMHEHMM. bepuiuii, Maruuii, neJI09HO3eMENbHBIC
METaJUIbl, WX OOIIas XapaKTEpUCTHKa Ha OCHOBE TMoJIokeHUs B Ileproagmueckoil cucreme
sanementoB JI.M. MengeneeBa u crpoeHusi aromoB.llonydenue, ¢uznueckue U XUMHUYECKHE
CBOMCTBA, MPUMEHEHHE LIEIIOYHO3EMEIBHBIX METAJJIOB U UX COCTUHEHUN. ATTIOMUHUM, CTPOCHHE
aToMa, GU3NYECKUEe U XUMHUUECKHE CBONCTBA, MOTyYeHHE U IPUMEHEHHE.

Metannsl mMOOOYHB X MOATPY I XapaKTepUCTHKA METAIIIOB TTOOOYHBIX
noArpynn no ux nonoxeHuto B llepumommueckoi cucreme J[.JMI. MenneneeBa M CTpOEHHIO
aTOMOB.

Menb: (uznueckue M XUMHUYECKHE CBOWCTBA, MOJy4YeHHE W TpHUMEHeHue. Baxneiine
COEIUHEHMSI ME]TH.

®usnuecKkre 1 XMMUYECKHE CBOMCTBA, OJyYEHHE U IPUMEHEHUE IMHKA. XapaKTepUCTHKA
BOKHEUIIINX COCIMHEHUN (OKCH/A U THUIPOKCUIA ITUHKA).

®usnueckre U XMMUYECKUE CBOMCTBA, MOJIYyUYEHNE U IPUMEHEHHE Xpoma. XapaKTepUCTHKA
BOKHEUININX coenuHeHui (okcunma u ruapokcuna xpoma (III), nuxpomaroB W XpoMaroB
IIETIOYHBIX MeTaIoB). OCOOEHHOCTH BOCCTAaHOBIEHUS JUXPOMATOB B 3aBHUCHUMOCTH OT CPEJbI
pacTBOpOB.

®dusznueckue W XUMHYECKHE CBOWCTBA, TIIOJy4YEHHME UM IPUMEHEHHE MAapraHia.
XapakTepucTUKa Ba)KHEHIIMX COEIMHEHHWI: OKCHJIOB, THUIPOKCHUIOB, coseid. OcoOeHHOCTH
BOCCTAaHOBJICHUS] IEPMAHTAHATOB B 3aBUCUMOCTHU OT CPEJIbl paCTBOPOB.

Hemerannel. [lonoxenue HemetawwioB B llepmoanueckon cucreme .M. Menneneesa.
Oco0eHHOCTH CTPOCHHSI ATOMOB U KPUCTAIIIIOB. AJUIOTPOIIHSL.

bnaropoansie rassi.

OxucnuTensHble ¥ BOCCTAHOBHUTEIbHBIE CBOWCTBAa HeMeTaysioB. OOmmias xapakTepHCTHKa
BOJIOPOJHBIX COEMUHEHUN HemeTaiwioB. OOmmias XapaKTepUCTHKAa OKCHIOB W TUIPOKCHUIOB
HEMETAaJUIOB.

lNamorensl. CTpoeHne aTOMOB TajJOr€HOB, UX CpaBHUTENIbHAs Xapakrepuctuka. CBoicTBa
MPOCTBIX BEIIECTB, 00pa3oBaHHBIX ranoreHamMu. OKHUCIUTENbHBIE CBONCTBA TaJIOr€HOB.
["ajloreHoBOIOPOBI, UX CBOMCTBA, CPABHUTENbHAS XapaKTEPUCTUKA. XJIOp M €ro COCAVHEHMS,
HaxoXJE€HUE B NPHUPOJAE, IOIYyYEHHE, CBOWCTBA, MPUMEHEHHE. XJOPOBOAOPOJI M COJISHas
KUCH0Ta. XJIIOPUBI.

Xanpkorensl. HaxoxnaeHwe kuciaopoga M cepbl B NPUPOAE, IMOJYYEHHE HX B
MPOMBIIIICHHOCTH | JlabopaTtopun. CBOMCTBA KHCIOPOAA M CEphl: aJUIOTPONHUs M (PU3UIECKUE
CBOMCTBAa aJUIOTPONHBIX MOIUGUKALMN; OKUCIUTEIbHBIE CBONCTBA KHCIOpPOJa M CEpPhl B
peakuusx C MpOCTBHIMM BellecTBaMU. BoccraHoBHUTENbHBIE CBOWMcTBa cepbl. OKucieHue
KHCIJIOPOJIOM CJIOKHBIX BemlecTB. OKHUCINUTENbHbBIE CBOKMCTBA 030HA. [IpuMeHeHune kucimopoaa u
o30Ha. [Ipumenenue ceprl. CepoBOJOpOJA, HAXOXKJIEHUE B NPUPOJIE, IOIYYEHHE, CTPOCHHE
MOJIEKYJIBl U CBOMCTBa: (pusmueckue U xumuueckue. CepoBOJOpO/HAS KUCIOTA U CYIb(QUIBL.
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Oxcup cepsl (IV), ero coiictBa. CepHucTas kucnota u ee conu. CepHasi KUCIOTa: GU3NIECKUE U
XUMHUYECKHE CBOWCTBA (OKUCIHUTENbHBIE WU OOMeHHbIE). llprMeHeHue CcepHON KHCIIOTHI.
ComnucepHON KUCTOTHI.

A3zor. Haxoxnaenue B mpupoje, noiydeHue. CtpoeHue MosieKyiabl. OKUCITUTENbHBIE U
BOCCTAHOBUTEJbHBIE CBOICTBa a3ora. [IpuMeHeHue a3oTa. AMMUAK: TOJy4YEHHE, CTPOCHUE
MOJIEKYJIbl, CBOWCTBAa (OCHOBHBIE, DPEAKIMH KOMILJIEKCOOOPA30BaHUs, BOCCTAHOBUTEIbHBIE,
OKHUCIIUTENbHBIE, PEaKIMU C OPraHWYeCKUMH BEUIECTBAMH M YIJIEKUCIbIM Ta3oM). Conu
aMMOHHA M uxnpuMmeHeHue. OKCHIBI a30Ta, UX CTPOEHUE M CBOICTBA. A30THas KHCIOTA:
MOJIy4eHHUe U cBoicTBa. HUTpartel, UX TepMUYECKOE Pa3I0KEHNUE.

®ochop. Haxoxaenue B mpupoje, MOTydeHHE. AJUIOTpONHUS U (U3NUSCKUE CBOMCTBA
Moaudukanmii. OKHCIUTENbHbIE CBOWCTBAa (peakiMu C MeTajulaMHh) U BOCCTaHOBUTENbHBIC
cBoiicTBa (ocdopa (peakuu ¢ rajoreHaMH, KHUCIOPOJIOM, KOHIEHTPHUPOBAHHON CEpHOW U
azotHoOM kuciaoramu). Okxcua gocdopa (V). @ochopHbIC KHUCIOTHI U UX COJIH.

Yrnepon. Haxoxnenue B npupoje. AuioTponusi U (pu3udeckne CBOWCTBa MOAM(PUKAIUI
(moBTOpeHue). XHUMHUYECKHE CBOWCTBA Yriepoja: BOCCTAHOBUTENBHBIC (B3aUMOJEHCTBHE C
rajioreHaMu, KHUCJIOpPOJOM, CEpoi, a30ToMm, BonoH, okcuaoM Mmeau (1), koHleHTpUpOBaHHOM
CEpHOI U a30THOW KHUCJIOTAaMHU) U OKUCIUTEIbHBIE (B3aUMOJICHCTBUE C METANIaMH, BOJOPOJIOM,
KkpemHueMm, Oopom). [lomyuenue, CBONCTBA M NPUMEHEHHME OKCHUJIOB Yrjepoja. YToJibHas
KHCJIOTa U €€ COJIU.

Kpemuuii. Haxoxxenue KkpeMHMsI B IPUPOJIE U €ro NojydeHue. AJIJIOTpOIus U CBOMCTBa
IJIOTPONHBIX Monaupukanuii KpemHHUs. BoccraHoBuTenbHble (peakuMd C TaJOreHaMH,
KHCIIOPOJIOM, DPACTBOpPAMM IIIE€JIOYEe) M OKUCIMTEIbHBbIE CBOMCTBA KpPEMHHMs (peakuuu C
Metanamu). [Ipumenenne kpemaus. OKCHI KpEMHUS, KPEMHUEBAsE KUCIIOTA U €€ COJIH.

Kucnors opranumueckue U Heopraunuueckue Cocras,
KJacCupUKalus W HOMEHKIATypa HEOPTaHWYEeCKUX U OpraHuuecKux Kucior. llomyuenue
BOKHEUIIIUX OPTaHUYECKUX U HEOPraHMYECKUX KHUCIOT. XUMHUYECKHE CBOMCTBA (peakuuu C
MeTaJlJlaMH, C OKCHIaMU METAJIJIOB, C OCHOBAHUSIMH, C COJIIMU, CO cupTaMu). OKUCIUTENBHO-
BOCCTAaHOBUTEJIbHBIE CBOMCTBA KUCTIOT. OCOOEHHOCTH CBOMCTB CEPHOM M a30THOM KUCIIOT.

OcHOBaHUSA OpraHmMdYeckue WU Heopraunwuueckue. Cocras,
KjaccuuKkanus, HOMEHKJIATypa HEOpPraHMYeCKUX M OpraHMYecKMX OcHOBaHUH. OCHOBHBIE
CHOCOOBI OMyYEHUS THIPOKCHIOB METAIIOB (IEI0Yel — peakusiMu METAIIJIOB M MX OKCHIOB C
BOJIOM, HEPAaCTBOPUMBIX OCHOBaHWMN — peaknuedl oOmeHna). [lomydeHme aMMuaka W aMUHOB.
XUMUYecKHe CBOWMCTBA OCHOBAHHUU: mIeNouel (peakiuu ¢ KHUCIOTaMU, KUCIOTHBIMH OKCHJIaMH,
pacTBopamMu CoJieH, C MPOCTHIMM BEIIECTBAMHU, C TaJOUJONPOU3BOJIHBIMM YTJIEBOJOPO/IOB,
dbeHomoMm, KHpaMHu); HEPACTBOPUMBIX OCHOBaHMH (peakiuu ¢ KHCIOTaMH, peaKluu
Pa3IOXKEHHUS).

AMpoTepHBEe OPraHMUYECKHUE U HEOPTraHUYECKHUE COCTUHCHHUS.
CrniocoOb1 oTy4yeHust aM(pOTepHBIX coeMHEHHH (aM(pOTEPHBIX OCHOBAaHUA M aMHHOKHUCIIOT), UX
XUMHUYECKHE CBOWCTBA.

'enernyeckas cBSI3pb MEXJy KJIacCaMU OPraHUYECKUX HHEOPraHWYECKUX COEIMHEHUH.
[lonsiTHS «TreHeTnYecKas CBS3b» U «TE€HETUYECKUU psii». OCHOBHbIE MPU3HAKUA T€HETUUYECKOTO
psana. I'eHernueckue psabl METAIOB (HAa NpUMEpPE KalbLiMs M JKejle3a) M HEMETalloB (Ha
pUMepe cepbl U KPEMHUS) U TIEPEXOTHOTO dJeMeHTa (Ha mpumepe amoMuHus). ['eHeTndeckue
PSAIBI U TEHETUYECKas CBSI3b B OPraHMUECKOM XuMuu. EAMHCTBO MUpa BeliecTs.

PacuerHble 3agaun. Brruncienue mMacchl i o0bemMa MPOJYKTOB PEAKIIMH IO U3BECTHOM
Macce WIM 00bEeMy HCXOAHOIO BEILIECTBA, COJEpPKAIIEro NpuUMecH. BprunciaeHne wmacchbl
HCXOJIHOTO BELIECTBA, €CIIM M3BECTEH IMPAKTHMUYECKUI BBIXOJ M MaccoBas €ro Jojis OT
TEOPETHUYECKH BO3MOXKHOTO. BhIUMCIEHUSI IO XUMUYECKUM YPaBHEHUSIM PEAKIUi, €CIu OJHO U3
pearupymomux BenecTs JaHo B u30bITke. OmnpenereHne MoJeKyIapHoil (opMyIibl BEHIecTBa IO
MacCOBBIM JIOJISIM 3JIeMeHTOB. OnpeaeneHue MoJIeKyJIIpHOH (popMyJIbl ra3000pa3HOro BELECTBa
[0 M3BECTHOM OTHOCHUTEIBHON IUIOTHOCTM M MAaCCOBBIM JOJIAIM 3JeMeHTOB. HaxoxaeHue
MOJICKYJISIpHOM ~ opmynel  BemectBa 1Mo Mmacce (00beMy)  TMPOJYKTOB — CTrOpaHUS.
KoMOunnpoBaHHbIE 3a7a4H.
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Jdemoncrpanun. Komnekius «Knaccudukanus Heoprannueckux BemiecTB». [lomydenue
KOMIUIEKCHBIX ~OpPraHMYECKUX W HEOPraHWYeCKMX COEOUHEHMH. JleMoHcTpamus CcyXux
kpuctamoruapaToB. Komnekuusa «Krnaccudukanuss opraHudeckux —BemlecTB». Mojenu
KPUCTAUTMYECKUX pPEHIeTOK MeTaiioB. KoJUIeKmHs MeTauioB ¢ pa3HbIMH  (U3NYECKUMHU
cBoiicTBamu. B3aumoielicTBuEe METAIJIOB C HEMeTaulaMu (IIMHKa C CepoM, aTlFOMUHUS C UOJIOM),
C pacTBOpaMM KHUCIOT M 1ienodei. ['opeHre meramuioB (IUMHKA, Kejle3a, MarHus B KUCIOPOJE).
B3anmoneiicTBue a30THOM W KOHIIEHTPUPOBAHHOW CEpHOM KHUCIOT C Meapto. Kopposus
METAJIJIOB B Pa3IMYHBIX YCIOBUAX U METOJbI 3alIUThl OT Hee. Komekuus pya. BoccranoBnenue
mean u3 okcuaa menu (I1) yrmem u Bogoponom. AnromuHotepmusi. BzaumoneiictBue cynbdata
Menu (II) ¢ sxeme3om. CocTaBiieHHE TalbBAaHMUECKUX DJJIEMEHTOB. OJIEKTPOJIU3 pacTBOpa
cynedarta meau (II). O6pa3sipl menoYHbIX MeTauIoB. Peakiins okpalivBaHus MJIaMEHH COJISIMH
IIETIOYHBIX METauloB. B3ammoneiicTBue nutust U Hatpus ¢ Bojgoid. OOpasubl MetauioB IIA
rpynibl. BzanmoelictBre Kaiblus ¢ BOAOW. ['opeHre MarHus B BOJE U TBEPIOM YIJIEKHUCIOM
raze. KauecTBeHHBIe peakiu Ha KaTHOHBI MarHus, Kanblus, Oapus. Ilepexom xpomara B
auxpoMar U obOpartHo. llomyuenme u wuccrnenoBaHue CBONCTB ruapokcuaa xpoma (III).
OxucnurenpHble CBOMCTBa auxpomara Kaiaus. Mojaenu KpHUCTaNIMYECKUX pEIIeTOK HoJa,
anMasa, rpaduta. B3peiB cMecu BomopoAa ¢ KUCIOpPOAOM (rpemydero rasza). ['opeHue cepsl,
docdopa u yris B kucinopoze. ObeciieunBaHue OpOMHOHN (HMOHOM) BOIBI ATHIICHOM. [ amoreHsr
(mpocteie BemecTBa). OKUCIUTENbHBIE CBOWCTBA XJIOPHON BOJBL. [loydyeHre ConsHOM KUCIOTHI
u ee cpoucrtBa. llomyuenne kucnopona. [lonydeHne OKCHIOB TOPEHHEM MPOCTBIX U CIOKHBIX
BelecTB. B3anmoseiicTBue cepbl ¢ MeTalaMu (QIIOMHHHEM, IIMHKOM, jkene3oMm). Ilomyuenue
CEpPOBOJIOPOZa M CEPOBOJAOPOJHOM KHUCIOTHI, JOKA3aT€IbCTBO HAIM4UUs CyJIb(UI-UOHA B
pactBope. CBoiicTBa cepHOM KuUCHOTHL. [lomyueHume U pasznoxeHue Xjaopuja aMMOHMUS.
[Tonmyuenue okcuna azota (IV) peakuueit B3auMoaelcTBUA MEN C KOHIEHTPUPOBAHHON a30THOMN
KkucnoToil. Bzaumoaeiicteue okcuaa azota (IV) ¢ Bogoit. Paznoskenue HuTpaTa HaTpus, TOPEHHE
yepHoro nopoxa. 'openne pocdopa, pactBopenne oxcuna dpochopa (V) B Boje u rcciae1oBaHne
MOJIyYEHHOr0 pacTBOpa HHAMKATOpoM. Kosekuus npHpOAHBIX COEAMHEHWH yriepoja.
Kpucramnmueckne pemetkn anmasza W rpadurta.  AnpcopOrus  okcuma  azora  (IV)
aKTUBUpOBaHHBIM yrieMm. Ilepexon kapOonata B ruapokapboHaT u obpatHo. Kommekuuun
IPUPOJIHBIX CHUJIMKATOB M TNPOAYKLIMH CHUJIMKAaTHOW TPOMBIIUIEHHOCTU. B3aumopeiicTBue
KOHIICHTPUPOBAHHBIX a30THOM M CEPHOW KHUCIOT, a Takke pa30aBICHHON a30THOM KHCIOTHI C
Menblo. B3auMmozeicTBue ammuaka ¢ XJIOPOBOAOPOAOM M BOAOW. B3ammoneiicTBue pactBopa
THJIPOKCHIA HATpus ¢ aM(OTEpHBIM THUIPOKCHUIOM ILHMHKA WU amoMuHHS. OcCyllecTBICHHE
MIPEBPALICHUI:

1) Ca — CaO — Ca(OH), — Ca3(PO.),

P—- P205 e H3PO4 — C&3(PO4)2

2) Cu — CuO — CuSO4 — Cu(OH), — CuO — Cu

3) C,HsOH

!
C2H4 — CH3COH — CH3COOH
!
CH,OH-CH,OH

JlaGopaTopHble onbIThl.O3HAKOMIIEHHE C 0OpasllaMu MpeJCTaBUTeNel pa3HBIX KJIacCOB
HEOPraHMYECKUX BEUIECTB. B3amMonelcTBUE MHOTOAaTOMHBIX CIUPTOB M TJIHOKO3bI C
¢enmunrosoit xuakocThio. KadecTBeHHble peakumu Ha MoHbl Fe*' m Fe''. Osmakomnenme ¢
oOpa3liaMu TIpeICTaBUTENCH pa3HBIX KJIACCOB OPraHWYECKHX BEIIeCTB. B3ammopelicTBue
METaJUIOB C PACTBOPAMHU KHCIIOT U coneil. O3HakoMJIeHHE C KoJUIeKuuen pya. B3aumonenicteue
QIIOMUHHUS C PAacTBOpaMU KHUCJIOT M Imienouded. [lonydeHune u u3ydeHHe CBOMCTB TMAPOKCH]IA
amomuHus. KaduecTBeHHbIe peaklMM Ha KaTHOHBI Meau. Paznoxenuwe rumpokcuga memu (II).
[lomyyeHne u wuccieOBaHME CBOWCTB THJpOKCHJIA LMHKAa. KauecTBeHHBbIE peakIuu Ha
raJloreHu1-uoHbl. O3HaKOMJIEHHE C KOJUIEKIIMEN MPUPOIHBIX COeIUHEHHM cepbl. KauecTBeHHbIE
peakuu Ha cynbQua-, CyabQHUT- U CyabdarT-aHHOHbl. KadecTBeHHast peakiysi Ha MOH aMMOHHUSI.
KauectBennas peakiusi Ha ¢ocdar-annoH. [lomyueHue yriekuciaoro rasa B3aUMOJEHCTBHEM
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MpaMopa € COJITHOM KHCIIOTOM M HCCIeJOBaHUE €ro CBOMCTB. KauecTBeHHas peakiusi Ha
kapOoHaT-aHHOH. [lonydyeHne KpeMHHEBOM KHCIOTHI B3aUMOAECHCTBHEM pacTBOpa CHUJIMKaTa
HaTpHsl C CWIIBHOW KUCIIOTOM. PacTBOpeHrne KpeMHUEBOMKUCIOTHI B HIEIOYH.

IIpakTHyeckas padora Ne 3.IlonydyeHne razoB 1 U3y4eHHE UX CBOWCTB.

IIpakTnueckass padora Ne 4.PemieHre SKCHEPUMEHTANBHBIX 3aJlad MO OPTraHUYECKOU
XUMUH.

IIpakTnyeckas padora Ne 5. PemieHue >kcriepuMeHTaNbHBIX 337a4 MO0 HEOPTAHMYECKOU
XUMUH.

IIpakTnueckass padora Ne 6. CpaBHEHHE CBOWCTB HEOPraHMYECKHMX U OPraHUYECKHUX
COCIMHEHUM.

IIpakTnyeckas padora Ne 7. ['eHeTnueckas CBs3b MEXAY KilacCaMd HEOPraHUYECKHX U
OpPraHUYECKUX BEILECTB.

Xumus 1 001eCTBO

X¥UMHS M TPOU3BOJACTBO. XHUMHUYECKAs IMPOMBIIIJIEHHOCTb. XHWMHUYECKash TEXHOJIOTHS.
ChIpbe 11 XUMHUYECKON MPOMBIIUIEHHOCTH. Bo/la B XUMHUYECKOW MPOMBIIIJIEHHOCTH. DHEPTHUs
JUIS XMMHUYECKOIo NMpou3BOAcTBAa. HayuHble MpUHIUIBI XMMUYECKOIO NMPOMU3BOJACTBA. 3allluTa
OKpY’Karollle Cpellbl U 0XpaHa Tpyaa NpH XUMHYECKOM Ipou3BoAcTBe. [Ipon3BoacTBO aMMuaka
Y METaHoJIa B cpaBHEHUH. buotexnonorus. HanorexHomorus.

XHUMHS U CeNIbCKOE X03511CTBO. OCHOBHBIE HAMPABIICHUS XUMU3ALUHU CEIBCKOTO XO35KCTBA.
Ynobperus M ux Ki1accupukanms. XuMmudeckas Menuopanus mouB. [lecturuabl w ux
Kiaccudukanus. XuMHU3aus KUBOTHOBOJICTBA.

Xumust ¥ mpoOJIeMbl OXpaHbl OKpyskatomien cpenbl. OCHOBHBIE (AaKTOPBI XUMHUYECKOTO
3arpsisHEHUs  OKpyskaromied cpeapl. OxpaHa atMocdepbl, BOAHBIX PECYPCOB, 3E€MEIbHBIX
PECYPCOB OT XUMUYECKOTO 3arpsI3HEHUS.

XuMHS U TIOBCETHEBHAs ’KM3Hb 4yesloBeka. JlekapcTa. Moronme M 4nCTAIIME CPENCTBa.
XUMHYECKUE CPEACTBA TMIMEHbl M KOCMETHKH. MexayHapoaHass CUMBOJIMKA IO yXOAy 3a
TEeKCTUIBHBIMU H3JIETUSIMH. MapKUpOBKa Ha yMaKOBKaX MHILEBHIX MPOIYKTOB U MHGOpMaIus,
KOTOPYIO OHA CUMBOJIU3HUPYET.

JlaGopaTopHble onbIThbl.O3HaKOMIICHHE € OOpa3laMH CpEeACTB OBITOBOW XMMHUU U
JIEKapCTBEHHBIX IIPENapaToB, U3yYEHWE MHCTPYKUUN K HUM IO MpaBWJIbHOMY M 0€30IacCHOMY
npuMeHeHnto. M3yuenne MexIyHapOaHOW CUMBOJIMKH MO YXOAY 34 TEKCTHJIBHBIMU WU3JEIUSIMU
1 MapKHpPOBKH Ha YNAaKOBKaX MUIIEBBIX MPOIYKTOB.

JemoncTpanuun.BugeodparMenTsl o NpOU3BOACTBY aMMHaka U MeTaHona. Craiael u
Apyrue BUJEOMaTepuaibl, WUIIOCTpUpYIOIIMe OHo- U HaHoTexHoioruu. Kostekuus
«Munepansupie ynoOpenusi». Kostekums nectunugoB. BuneodparMeHTbl MO0 XMUMHYECKOM
MEJIMOpAIMK MTOYB U XUMHU3AIMH )KUBOTHOBOACTBA. BujeopparMeHTsl U Cllaii/ibl 9KOJIOTUIEeCKOM
TeMaTHKu. JloManiHss, aBTOMOOUIIbHAS aNTeUKH M anTedka XMMHUecKoro kabunera. Komnexius
MOIOIINX U YUCTSIINUX CPEACTB.

KpnTepml OlleHUBAaHMS 3HAHMIA yYyamuxcs

1. Onenka ycTHOro oTBETa

Ormerka «5»:

- OTBET MOJHBIA U MPaBUJIbHBII HAa OCHOBAHWM M3YUEHHBIX TEOPHIl; MaTepHall U3JIOKEH B
OTIPENICTICHHOW  JIOTUYECKOM  TOCIEAOBATeIbHOCTH,  JINTEPATYpHBIM  SI3BIKOM;  OTBET
CaMOCTOSTEIILHBIIA.

OTBeT «4»:

- OTBET MOJHBIM M NMPaBWIbHBIM HA OCHOBAHUM HM3YYEHHBIX TEOPHl; MaTepuall U3J0KEH B
OMpENEICeHHOW  JIOTUYECKOW  MOCJIEeNIOBATEIbHOCTH, TMPU  STOM  JONYIIEHBI  JBE-TPU
HECYIIECTBEHHBIC OITMOKHU, UCITPaBICHHBIC 110 TPEOOBAHUIO YUUTEIIS.

Ormerka 3»:

- OTBET MOJHBIA, HO MPU 3TOM JIONMYIIEHA CYIIECTBEHHAsl OIMOKA WM OTBET HETOJIHBIH,
HECBSI3HBIMN.
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OtmeTka «2»:

- MPU OTBETE OOHAPYKEHO HEMOHUMAHWE YYallUMCsS OCHOBHOTO COJEp>KaHUS y4eOHOTO
Marepuaia Wid JOMyIIEHbI CYIIICCTBEHHBIC OMMMOKH, KOTOPhIE yYalTUHCs HE MOXKET UCIPABHUTH
IIPU HABOIAIIUX BOIIPOCAX YUUTENA, OTCYTCTBUE OTBETA.

2. OneHka YKcrnepUMeHTATbHBIX YMeHMii

OneHka CTaBUTCSI HA OCHOBAHMHM HAOJIOACHUS 33 YYallUMMCA M IMHCBMEHHOI'O OTYeTa 3a
paborty.

OrMmerka «5»:

- paboTa BBINOJHEHA IOJHOCTBIO M TPAaBWIBHO, CAEJIaHbl NpPAaBUIIbHbIE HAONIOJCHUA U
BBIBOJIbI; IKCIEPUMEHT OCYIIECTBJICH IO IUIaHY C YY€TOM TEXHHMKH O€30MacHOCTH W TPaBHI
paboThI ¢ BemecTBaMu M 00OPYJOBaHUEM; MPOSBICHBI OPTaHU3AIMOHHO - TPYJOBBIE YMEHUS,
MOJICP)KUBAIOTCS. YMCTOTAa paboyero mMecra M MOPSAOK (Ha CTOJIe, SKOHOMHO HCIIOJIb3YIOTCS
PEaKTHUBBI).

OrMmerka «4»:

- paboTa BBINIOJHEHA MPAaBWIBHO, CAETAaHbl NPaBUIbHbIE HAOJIOJCHHUS U BBIBOJBI, HO TPHU
3TOM 3KCIIEPUMEHT IPOBEJIEH HE IMOJHOCThIO WJIM JONMYLIEHbl HECYLIECTBEHHBbIE OIIMOKH B
paboTe ¢ BemecTBaMu 1 000py10BaHUEM.

OrMmeTtka «3»:

- pa0oTa BBINOJIHEHA [IPABUIBHO HE MEHEE YeM HAIIOJOBMHY WJIM JONYIIEHa CyLIeCTBEHHAs
omuOKa B X0/€ HKCIIEPUMEHTA B OOBSICHEHHH, B 0(POpPMIICHUN PaOOTHI, B COOIOJCHUN TPaBUII
TEeXHUKU 0€30MacHOCTH Ha pabdoTe ¢ BellecTBaMU U 000pyI0BaHHEM, KOTOpasi UCIPABISAETCA 110
TpeOOBAHUIO YUUTEINS.

OT1meTKa «2»:

- JIOTyMICHHI JBe (1 0OJIee) CyIIeCTBEHHBIC OMMMOKH B X0/1e: YKCIIEPUMEHTA, B OOBSICHCHHH, B
opopmieHUH pabOThl, B COOJIOJCHUH TPaBUJI TEXHUKH O€30MacHOCTH TIpu pabore ¢
BEIIECTBAMH ¥ OO0OpYZOBaHHEM, KOTOpBIE YYaIIWHCS HE MOXET HWCHPaBUTh JaXe TI0
TpeOOBAaHUIO yUUTENs; paboTa HE BBIMIOIHEHA, Y YYallerocsi OTCYTCTBYET 3KCIIEPHMEHTATbLHBIC
YMEHHS.

3. OueHka yMeHHil pemiaTh pacueTHbIE 3a1a4M

OtmeTKka «5»:

- B JIOTUYECKOM PACCYXIACHUM M PEIICHUM HET OIIMOOK, 3a7ada peIlIeHa palliOHAIbHBIM
cImoco0oM.

OtMmeTka «4»:

- B JIOTHYECKOM PACCYKJIECHUHU U PEUICHUH HET CYIIECTBEHHBIX OIMOOK, HO 3ajaya perieHa
HEpaIMOHAIILHBIM CITIOCOO0M, WIIH JIOMYIIEHO He 00Jiee ABYX HECYIIECTBEHHBIX OIMMUOOK.

Otmerka «3»:

- B JIOTUYECKOM PACCY>KICHHHM HET CYIIECTBEHHBIX OLIMOOK, HO JIOMyIIeHA CYIIeCTBEHHAs
OIMOKa B MAaTEMAaTHICCKUX pacueTax.

OTtmeTka «2»:

- WMEETCS CYIIECTBEHHBIC OIMMOKM B JIOTHYECKOM PACCYKJIEHWH W B PEIICHUU WIN

OTCYTCTBHC OTBCTA HA 3a/JlaHUC.

4. OneHka NMCbMEHHBIX KOHTPOJIBHBIX PadoT

OtmeTka «5»:

- OTBET IOJIHBIN U MPaBWIBHBIN, BO3MOXHA HECYIIECTBEHHAS OIINOKA.
OtmeTka «4»:

- OTBET HETIOJIHBIHM WU IOMYIIEHO He 00Jiee IBYX HECYIICCTBEHHBIX OIIMOOK.
Otmerka «3»:
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- paboTa BBIITOJIHCHA HE MEHEE YeM HAITOJIOBHUHY, JOIYIICHA OJ{HA CYIIeCTBEHHAs OIMMOKa U
I[P STOM J[BE-TPU HECYIIIECTBEHHBIE OITUOKH.

OT1MeTKa «2»:

- paboTa BBITIOJTHEHA MEHBIIEC YeM HATIOJOBUHY WJIM COJEPIKUT HECKOJIBKO CYIICCTBEHHBIX
OIMOOK MJIM paboTa HE BBIMOJTHEHA.

[Ipu oleHKE BBHIMOTHEHHUS THCHBMEHHON KOHTPOJBHOH pPabOThI HEOOXOJAMMO YUUTHIBATH

TpeOoBaHUs eIUHOTO OphorpaduuecKoro pekuma.

5. Onenka TecToBBIX padoT

TecTpl, cocrosimye W3 TATA BOMPOCOB MOXKHO HCIIOJIB30BATH TOCIE HM3YYCHUS KaXKIOTO
Matepuana (ypoka). Tect u3 10—15 BompocoB HCMONB3yeTCs ISl IEPUOTUIECKOTO KOHTPOJIS.
Tect u3 20—30 BOompocoB HEOOXOUMO HCTIOIB30BAThH JIJISI UTOTOBOTO KOHTPOJIS.

[Ipu o1leHMBAaHUU UCIIONB3YETCs CIEAYIONIAs IKama;

JUTSI TECTA U3 TISITH BOIIPOCOB

* HET OIINOOK — OIICHKA «5»;

* OJIHA OIIMOKA — OIICHKA «4»;

* JIBE€ OIIMOKHU — OLICHKA «3%»;

* TP OMIMOKU — OLIEHKA «2).

115t Tecta u3 30 BOIpoCcoB:

* 25—30 npaBUWIBHBIX OTBETOB — OILIEHKA «5»;

* 19—24 npaBUNIbHBIX OTBETOB — OIIEHKA «4»;

* 13—18 npaBUIBHBIX OTBETOB — OILIEHKA «3»;

* MeHblIe 12 NpaBUIbHBIX OTBETOB — OLIEHKA «2»

PexoMeHayemasi 0TMeTKa 32 NPOBEPOYHbIe PadoThI

«5» - 87-100% (BbICOKHI1 YPOBEHB)

«4» - 66-86% (oNTUMANIbHBII YPOBEHBD)

«3» - 42-65% (yOBIIETBOPUTEIbHBIN YPOBEHb)
«2» - 2-41% (HeyAOBIIETBOPUTENbHBIA YPOBEHD)
«1» - 0-1% (HE BBITIOIHEHO)
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Kaner,apHo-TemaTquCKoe nnaHnpoBaHue

No
YpoKa

Konmponvnsie
pabomol

IIpakmuueckue
pabomuol

Tema ypoxa

OcHogHble 6UObL 0eIMEIbHOCIU 00YUAIOWUXCA
(na yposene yuedonvIx oeiicmeuii)

Ctpoenune aToma

ApryMeHTHpOBaTh HOHUMAHUE CIOXKHOTO CTPOEHHSI aTOMa 1
COCTOSITEIIBHOCTH PA3IMYHBIX MOJIENIEH, OTPasKAIOIIMX 3TO CTPOCHHE.
XapakTepHu30BaTh KOPIYCKYJISIPHO- BOTHOBOM AyaJIn3M YacCTHII
MuKpoMupa. Habnoaare 1 onuchIBaTh XUMHUUECKUH SKCIIEPHMEHT C
MTOMOIIIBIO POJIHOTO SI3bIKA M S3bIKA XUMHHU

Crtpoenue atomHOrO0 sipa. Mzoronsl. SnepHbie peakiun

XapakTepHu30BaTh CTPOSHUE aTOMHOTO S/Ipa U HyKJIOHBL. J[aBaTh
COBPEMEHHOE ONPENEICHUE MOHIATUS «XUMUYECKUH DIIEMEHTY.
PaznmiaaTh HYKIHIBL, H300aphl H H30TOMBI

CocrostHNE OJICKTpPOHA B aTOME. KBanToBEIE uncita

XapaKkTepH30BaTh COCTOSHUE 3JIEKTpoHa B aToMe. O000ImaTs
TOHSITHSL «OPOUTAIIbY U «IJCKTPOHHOE 00JIAKO»

CrpoeHue 371eKTPOHHBIX 000JI0YEK aTOMOB. DJIEKTPOHHBIE U
3NEKTpOHHO-Tpadudeckre Gopmysl (KOHPUTYpALIUN).

XapakTepHu30BaTh CTPOCHUE DIIEKTPOHHBIX 000JI0UYEK aTOMOB H
OTpaXaThb UX HAa MMCbME C IMOMOIIBIO JIEKTPOHHBIX U JICKTPOHHO-
rpadugeckux hopMyI

BanienTHBIC BO3MOKHOCTH aTOMOB XHMHYECKHUX 3JIEMCHTOB

XapaKTCpI/ISOBaTB BaJICHTHBIC BO3MOXHOCTH aTOMOB XUMHYCCKUX
3JIEMCHTOB, OGYCJ'IOBJ'IGHHBIC Ppa3IMIHbIMHA (I)aKTopaMI/I. CpaBHI/IBaTB
ITOHATHA «BAJICHTHOCTB) M «CTCIICHb OKHCJICHUA

Otkpertue JI.1. Menneneessim Ilepuoanueckoro 3akoHa.

XapaKkTepu30BaTh IyTH CTAHOBJICHUS HAYYHOU TEOPUU Ha NIPUMEPE
oTKpbITUA lepuonnueckoro 3akoHa.

YcTaHaBIMBaTh 3aBUCHIMOCTBMEXKTY KOJTHYECTBEHHON
(OTHOCHUTENHHOM aTOMHON MacCOi) XapaKTePHUCTUKON XUMUIECKOTO
JJIeMEHTa U ero mojoxeHrueM B Tabmume J. 1. Menneneesa.

HepI/IO,Z[I/ILIeCKI/Iﬁ 3dKOH U CTPOCHUEC aTOMaA

XapakTepu30BaTh PA3BUTHE HAYYHOW TEOPHH HA TIPUMEPE YTOYHEHHS
(hopmynupoBok Ilepnoquyeckoro 3aKoHa.

3aBUCUMOCTD CBOMCTB 3JI€EMEHTOB U COEIUHEHUI OT UX
nojoxxeHus B [lepuoanueckoi cucreme. 3HaueHUE
IIepuoanueckoro 3akoHa

YceranaBnuBaTh 3aBUCMMOCTb MEXY CTPOCHHEM aTOMa
XHMMHUYECKOTO0 3JIEMEHTA U ero nojoxxenuem B [lepuonnueckoi
cucrteMe xummdeckux anemMenToB J1. . MenaeneeBa. OnuceiBaTh
MEPUOIMUECKOE U3MEHEHUE CBOMCTB 3JIEMEHTOB: PaInyca aToMa,
3JIEKTPOOTPULIATEIbHOCTH.

ApryMeHTHUpOBaTh 3aBUCUMOCTb CBOMCTB 3JIEMEHTOB U COETUHEHUI
OT ux nonoxenus B Ilepuonnyeckoii cucreme. IIpornosuposars
CTPOEHUE aTOMa M CBOMCTBA XUMUYECKUX DJIEMEHTOB U
00pa30BaHHBIX UMH COCTUHEHHUI OT WX MOJIOKECHHS B
Ilepuoauyeckoii cucreMe. XapakTepu3oBaTh 3HAUCHUE
Ilepuoauyeckoro 3aKkoHa

KonTpoabnas padora
Ne 1 o reme «CtpoeHune atoma

ITpoBoanTh pedaekchio COOCTBEHHBIX TOCTHXECHUH B M3YYECHUN
CTPOEHHs aTOMa.

AHanM3upoBaTh pe3yabTaThl KOHTPOJILHOM pabOTHI U BHICTPanBaTh
MYTH JTOCTHYKEHUS JKEIaeMOr0 YPOBHS YCIEIIHOCTH




10

XuUMHU4YeCKas CBA3b

XapakTepu30BaTh XUMHUIECKYIO CBSI3b KaK MPOLECC B3aNMOICHCTBHS
aTOMOB C 00pa30BaHUEM MOJIEKYJI, HOHOB U PaUKaJIOB.
KnaccudumupoBaTs XuMUYecKne CBA3U. Y CTaHABINBATD
3aBUCHMOCTb MEXIY TUIIOM XHUMHUYECKOH CBSI3U U THIIOM
KPHUCTAIJINYECKON peleTKH

11

HNonnag cBa3b

XapakTepu30BaTh HOHHYI XUMHUECKYIO CBA3b.
IIporno3upoBarh CBOMCTBA BELECTB C HOHHOW KPUCTAIIIMYECKON
peLIeTKOM.

KnaccuduirpoBaTs HOHBI IO Pa3IHIHBIM TPU3HAKAM

12

KoBanenTHas cBI3b

XapakTepu30BaTh KOBAICHTHYI0 XHMHYECKYIO CBSI3b.
KnaccuduimmpoBarts 3TOT THI CBSI3H MO Pa3HBIM OCHOBAHHSM: — TI0
ANEKTPOOTPHUIIATEIIEHOCTH;

— 10 croco0y MePeKPBHIBAHUS AJICKTPOHHBIXOPOUTAICH;

— IO KPaTHOCTH;

— 0 MeXaHu3My 00pa3oBaHMs

13

Merannnueckas cBSI3b

XapaKkTepHu30BaTh METAIUTMYECKYIO0 XUMUYECKYIO CBS3b.
YcTaHaBIMBATh 3aBUCHMOCTD MEXIY (GDU3UICCKAMU CBOIICTBAMU
METAJIJIOB U METAJUNIMYECKON KPUCTANTHYECKON PEIIETKOM

14

Bomopoanas cBs3b

XapakTepHu30BaTh BOJOPOAHYI0 XMMUYECKYIO CBSI3b.
KnaccudumupoaTs 3T0OT THII CBsI3U. PackpbiBaTh OMOJIOrHYECKYIO
POJIb BOZOPOAHOM CBSA3M B OPraHU3alMU CTPYKTYP OHOIONINMEpOB

15

[IpocTpaHCTBEHHOE CTPOEHUE MOJIEKYJI

Ha ocHOBe BHYTpUIIpEAMETHBIX CBA3EH C OpraHUYECKON XUMHUeEH
OCYILIECTBIISIT MIEPEHOC CBEACHUH O THOPHIN3AINA IIEKTPOHHBIX
opbOwuTanei 1 Ha HEOPTraHWIECKHE BEIIECTBA. Y CTAHABINBATH
3aBUCHMOCTb MEXXY TUIIOM I'MOPUIN3alNH 3IEKTPOHHBIX OpOuTaneit
Y T€OMETpHEN OPraHNYECKUX U HEOPTraHUUECKUX MOJIEKYJ

16

TCOPI/IH CTPOCHUA XUMHUYCCKUX COE€IUHEHUI

17

OcHOBHBIC HaIpaBJICHUA Pa3BUTUA TCOPHUU CTPOCHUSA

DopMynHpOBaTh OCHOBHBIE TOJI0KEHUS TEOPUH XUMHUIECKOTO
CTPOEHUS OPraHUYECKUX COCAMHEHUN U COBPEMEHHOHU TEOPUH
CTPOCHHUSI W NOATBEP)KIATh UX MPUMEPAMU U3 OPraHUYECKON U
HEOPraHMYeCKON XUMUH. XapaKTepU30BaTh SIBJICHUE U30MEPUU H
MOATBEPXKAATh €€ IPUMEPAMH U30MEPOB U3 OPraHUYECKON XHMUHU.
YcTaHaBIMBATh 3aBUCMMOCTD CBOMCTB OPraHUYECKUX U
HEOPraHMUYECKUX BEILECTB OT B3aMHOTO BIMSHUSA aTOMOB B
MOJIEKyJIax.

XapaKTepu30BaTh 3aBUCUMOCTb CBOMCTB BELLECTB HE TOJIBKO OT
XHUMHMYECKOT0, HO M OT UX 3JIEKTPOHHOTO U IPOCTPAHCTBEHHOTO
ctpoeHns. OOBSICHATH CBOWCTBA MOJIEKYJI OPTaHUYECKUX BEIECTB
KaK (YHKIWIO WHIIYKITMOHHOTO U Me30MepHOro 3 (deKkToB

18

Cemunap «/lpanexktnyeckre OCHOBBI OOITHOCTH JIBYX
BEIYLINX TEOPUA XUMUM»

IIpoBomuTH pedrekcuio COOCTBEHHBIX JOCTIDKCHUN B M3yUCHUN
TEOPHUH CTPOCHUS BEIIECTB. YMETh apIrYMEHTUPOBATh CBOIO TOUKY
3peHus 1o npolieMaTHKe ceMHUHapa B Ipolecce TMCKYCCHU

19

[Tonumepsl OpraHUYECKUe U HEOPraHUUYECKHE

XapaKTemeBaTL yHI/IBepcaJ'II)HHﬁ XapaKTep MOHATHSA «ITOJIUMEPLD»

21




20 HOHI/IMCpBI OpI‘aHI/I‘-IeCKI/Ie u HeopraHquCKHe JUIST OPTaHNIECKUX U HEOPTraHNIECKNUX BEIICCTB, KJIaCCPICbI/ILII/IpOBaTB
UX U apTyYMEHTUPOBAHHO PACKpPBIBATh UX POJIb B )KUBOM M HEKHBOH
TIPUPOJIC W )KU3HU YEIOBEKA
21 Yucreie BEIIECTBA U CMECH. PaCTBOpBI XapaKTepI/ISOBaTB YUCTBIC BCIICCTBA U CMCCH. KJ'IaCCI/I(i)I/IL[I/IpOBaTL
XUMHUYECKHE BEIECTBA M0 YUCTOTE PACTBOPOB B 3aBUCUMOCTH OT
COCTOSIHUSI pPACTBOPEHHOTO BEIIEeCTBa (MOJICKYJIISIPHBIC,
MOJICKYJISIPHO- HOHHBIE, HOHHBIE). ONeprupoBaTh KONNIECTBCHHBIMU
XapaKTePUCTUKAMU COJIEP>KaHUsl PACTBOPEHHOT'O BEIIECTBA
22 ITonsTHE O JUCIICPCHBIX CUCTEMaX, UX KnaCCHQ)HKaHI/Iﬂ u XapaxkTepu3oBaTh UCIIEPCHbIC CHCTeMbl. Kiaccnpuumposars nx.
SHAYCHIHE PackprIBaTh poJIh TUCIIEPCHBIX CHCTEM B TIPUPOE, Ha IPOM3BOICTBE
u B ObITy. [IpoBOTUTH, HAOTIOIATh U OMTUCHIBATh XMMHYCCKHMA
9KCIIEPUMEHT C MOMOUIBIO POAHOTO SI3bIKA U SI3bIKA XUMUHU
23 O0001IeHrEe U cucTeMaTh3alus 3HAHUI IO TEME 0O6001aTh U CUCTEMAaTU3UPOBATH CBEICHHUS O TUIIOJIOTUH
XUMUYECKHUX CBSA3EH U KPUCTAIUTMUECKOM CTPOCHHMH BEUIECTBA, O
YHCTHIX BEIIECTBAX M CMECIX
24 KOHTpO JIbHAS pa60Ta IIpoBoauTh pedirekcuio COOCTBEHHBIX JOCTIDKEHUN B M3yUCHUN
Ne 2 1o Teme «CtpoeHue BelecTBa. JIUCIIEPCHBIE CHCTEMBI i | STPOCHUA BEIICCTBA, WHCTLIX BEIIECTB i CMECCil. AHATH3HPOBATS
Ppe3yIbTaThl KOHTPOIBHOH pabOTHI M BEICTPAUBATh ITyTH JOCTIKCHHS
pacTBOpbI» JKEJIaeMOT0 YPOBHSI YCIEIIHOCTH
25 KﬂaCCI/I(bI/IKaHHSI XUMHUUYECCKUX peaKHI/If/'I 10 LII/ICJ‘Iy u COCTaBy XapaKTemeBaTL MPpU3HAKN XUMUYCCKUX peaKunﬁ. OTanuaTth UX OT
pearupyoMX BEIECTB W APYTHM [IPH3HAKAM SEPHBIX. XapaKTepHU30BaTh AACPHBIC PEaKIIUH U OTpaKaTh 3Ty
26 Knaccudukanus XUMHYECKAX PEaKIUA MO YUCITY U COCTaB RApAKTCPHCTIIY Ha THEBME € TOMOBIO YPaBHCHHH.
1 p y y KnaccuduimmpoBats XUMHUYeCKHE pPEaKIiy M0 YHCIY H COCTaBY
pearupyromux BemeCTs U IpyruM HpU3HAKaM pearupyroIux BEUIECTB U APYTHM [PU3HAKaM. Y CTaHABIHBATh
o011Iee ¥ pa3IuIHoOe TS JaHHOW KIacCU(MUKAIIMH B OPTaHUICCKOH U
Heopranudeckoi xumuu. [IpoBouTh, HAOIFOIATh U ONUCHIBATH
XUMUYECKUI OKCIICPUMEHT C TOMOILIBIO POJAHOIO A3bIKA U A3bIKa
XUMHU
27 KﬂaCCI/I(bI/IKauH;I XUMHUYECKUX peaKL[I/Iﬁ 10 U3MCHCHUIO XapakTepu30BaTh OKUCIUTEIBHO- BOCCTAHOBUTEIIBHBIE pEAKLIUU
CTeleHel OKHCIIEHHS ATOMOB (OBP). Knaccudpurmmposats OBP. CoctaBisaTs ypaBHEHHS
28 KITacCHOMKAIHS XMMIUECKHX PEAKITHH 10 H3MEHEHHEO OKHCITUTEIHHO-BOCCTAHOBHUTEIBHBIX PEAKITHIA METOZ0M
3 AJIEKTPOHHOTO OajaHca M METOAOM Torypeakiuii. Habmronats u
CTCIICHCH OKMCJICHHA aTOMOB ONKCHIBATH XMMHUYECKUH SKCIIEPUMEHT € TOMOLIBIO POJHOTO A3bIKA M
SI3BIKA XUMUH
29 TennoBsie 3¢ (eKThI ¥ MPUYUHBI MPOTEKAHUS XUMHUYECKHIX Xapakrepu3oBaTb Hadal1a TepMOAUHAMUKHI. OTpaxaTh Ha IHCbME
peaKHHI‘/’I TEPMOXUMHUYCCKUC PEAKIINU U IPOU3BOANUTL PACYETHI HA UX OCHOBE.
30 TeroBsIe 5MEKTE H IPHIMHBL IPOTCKAHAS XHMAICCKAX [Iporao3npoBaTh BO3MOXKHOCTH IMTPOTEKAHUS XUMHUIESCKOHN PeaKIInu
peaxkuun
31 CKOpOCTL XUMUYECKON peaKIun XapakTepu30BaTh CKOPOCTh XMMHUYECKOM peakliiy U yCTaHaBIUBAaTh
32 CKOpOCTb XMMUHYECKOH PeaKLun 3aBHCHMOCTB MEX/Ty STON BEIMYWHON U Pa3IMIHBIME (DaKTOpaMHU:

MIPUPOJIa PEarnpyIoIINX BEIIECTB, KOHICHTPALHS, TEMIIEPaTypa,
TTOBEPXHOCThH CONPHKOCHOBEHUsI BEIIECTB. M3yuaTh 3aBUCHMOCTH
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CKOPOCTH XMMUYIECKON PEaKknny OT 3TUX (PaKTOpOB MyTeEM
HaOJIIOJICHUSIM OMHCAaHUA XUMHYECKOTO 3KCIIEPUMEHTA C TOMOLIBIO
POIHOTO SI3bIKA U 3bIKA XUMHHU

33

Karanns n KaTaJIn3aTOPbI

XapakTepu30BaTh KaTann3 ¥ KaTaJu3aTopbl KaK CIIOCOOBI
YIPaBIEHUS CKOPOCTBIO XUMHUYECKOH peakiuu. I[IpoBoauTs,
HaOJII0aTh U ONKMCHIBATh XMMUUECKHI KCIIEPUMEHT C ITIOMOIIBIO
POJIHOTO SI3BIKA U SI3BIKA XUMHUH

34

XUMHUYECKOE PABHOBECHE

35

XHUMHUUYECKOE PAaBHOBECHE

XapakTepu30BaTh XUMHYECKOE PABHOBECHE U IIPOTHO3HPOBATH
CrocoOBI ero cMmetneHust. HabmonaTe 1 OnuCchIBaTh XUMHYECKHUH
9KCIIEPUMEHT C IOMOIIBIO POJJHOTO SI3bIKA M SI3bIKA XUMHHU

36

Pemenne PaCUYCTHBIX 3aga4

Pemats PaCyYCTHLIC 3aa4n 110 XUMHUYECKOH KMHETUKE

37

[pakTuyeckasi padora Ne 1.CKopoCcTh XUMHUYECKUX
peakuuii. XUMHUYECKOE paBHOBECHE.

[IpoBonnTh, HAOIIOAATH U ONMCHIBATH XUMHUECKUHA SKCIIEPUMEHT C
TTOMOIIBIO0 POAHOTO SA3BIKA U s13bIKa XUMuH. COOMI0IaTh MpaBUiIa
TEXHUKH 0€30IMaCHOCTH

38

3J'IeKTpOJ'II/ITI/ILICCKa$I Aucconuanus

OnpenensaTs NOHATUS «IIIEKTPOIUTBD), «HEIIEKTPOIUTBD),
«AIIEKTPOJIUTHYECKAs Jucconuanusy. GopMyIupoBaTh OCHOBHBIE
MOJIOXKEHHUS TEOPUU IEKTPOIUTUIECKON TUCCOIALIUY.
XapakTepHu30BaTh CIOCOOHOCTD 3IEKTPOJIUTA K TUCCOLMALINY Ha
OCHOBE CTETIEHU JIEKTPOIUTHYECKON TUCCOLUALINN U CPELY
pacTBOpa Ha ocHOBe MoHATHA pH. 3anuceBaTh ypaBHEHHUA
NEKTPOIUTHYECKOH quccormanun. CpaBHHBATH
3IEKTPOINPOBOJHOCTh PACTBOPOB MEKTPOAUTOB. IIpenckassiBaTh
CMeEIIEeHNE PaBHOBECHS IMCCONUAIINH CIA0BIX KHUCIIOT.
HaGumtoaate ¥ onuMchIBaTh JEMOHCTPALIMOHHBI XUMHUECKHUI
JKCIIEPUMEHT

39

CBoiicTBa PacTBOPOB JIEKTPOJIMTOB

40

CBoiicTBa pacTBOPOB AJIEKTPOIIUTOB

OmnuceIBaTh CBOICTBA PACTBOPOB 3JIEKTPOIUTOB KaK (DYHKIHIO
00pa3zyromuxcs Py AUCCOLMAMA HOHOB U OTPaXKaTh UX Ha
MTMCbMEC TOMOIIBIO0 HOHHBIX YPaBHEHHH.

OmnpenensTb BO3MOKHOCTb IIPOTEKAHUS PEAKIIMIA MEXIly PacTBOpaMu
3EKTPOIUTOB

41

I'mpponus

42

IM'uoponus

XapakTepu30BaTh THAPOJIN3 KaKk 0OMEHHOE B3aMO/IEHCTBHE
BEIIIECTB C BOJOM.

3anuceIBaTh YPaBHEHHS PeaKkIUi THAPOIN3a PA3IMYHBIX COTICH.
PaznmugaTs rHApoIH3 M0 KaTHOHY W aHWOHY. [Ipencka3biBaTh
PEaKIHIo Cpesl BOOHBIX PACTBOPOB COJIEH, 00pa30BaHHBIX CHIIBHBIM
OCHOBAHMEM H c1ab0H KHCIOTOM, c1abbIM OCHOBAaHHWEM U CHIIbHON
KHUCJIOTOH.

PackpbiBaTh posib 0OPaTUMOro THAPOIN3a OPraHUIECKHX
COE/IMHEHUH KaK OCHOBBI OOMEHA BEIECTB B KMBBIX OpPraHU3Max U
obpatumoro ruaponn3a ATD kak OCHOBBI SHEPTETHUECKOTO OOMEHa
B JKMBBIX OPraHU3MaXx.

Habmonate 1 onuchBaTh XUMHUIECKHH SKCIIEPUMEHT € TIOMOIIIBIO
POIHOTO SI3BIKA U SI3BIKA XUMHH
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43

IIpakTnyeckas padora Ne 2. Pemienue s3kcriepuMeHTalIbHbBIX

3aaa4 I10 TEMC «FHI[pOJ'II/IS»

[IpoBoanTh, HAOMIOAATH U OMHMCHIBATH XUMHUYECKUI SKCIIEPUMEHT C
MOMOIIIBIO POJHOTO SI3bIKA U A3bIKa XuMun. CoOII0aaTh MpaBuia
TEXHHUKH 0€30M1acCHOCTH

44

O06o0061IeHre U cucTeMaTH3alus 3HaHUH TI0 TeEMe
«XUMHYECKHE PEAKLIAI)

0O0600mAaTh U CHCTEMaTU3UPOBATh CBEACHUS O KIIACCU(PHUKAIINN 1
3aKOHOMEPHOCTSIX MPOTEKAHUS XUMHUUECKHUX PEaKIMii B TAKUX
BaXXHEHINX pasHOBUIHOCTSX, Kak OBP u peakunu rugponuza

45

KonTtposbnas padora
Ne 3 no Teme «XUMHUYECKUE PEAKITUN»

IIpoBoanTh pedaekcuio COOCTBEHHBIX JOCTHXECHUH B M3Y4ECHUN
TUTIOJIOTUN XUMHYECKUX PEAKINH, TEPMOJANHAMHUKY U XUMHUECKON
KMHETHKU. AHAJIM3UPOBATh PE3yIbTaThl KOHTPOJIBHOH pabOTHI 1
BBICTPANBATh ITyTH JIOCTHXKECHUS XKETAEMOT0 YPOBHS YCIIEIIHOCTH

46

KJ'IaCCI/I(l)I/IKaI_[I/IH HEOPraHN4€CKUX BEIIECCTB

KJ'IaCCI/I(l)I/IHI/IPOBaTL HEOPraHNvYCCKUEC BCIICCTBA 110 pa3HbIM
HpI/I3HaKaM.AprMeHTHpOBaTL OTHOCHUTCIBHOCTH KJ'IaCCI/I(l)I/IKaHI/II/I
HCOPIraHUYCCKUX BEUICCTB

47

Knaccudukanus Heoprannueckux Bemiects. KomruiekcHbie
COEJMHEHHNS] HEOPTaHUYECKUE U OPraHUYECKUE

Pasnuuath KOMIUIEKCHBIE coennHeHus. Kimaccupuuuposats u
Ha3bIBaTh KOMIUIEKCHBIE COETUHEHMS. PacKkpbIBaTh 3HaUE€HUE
KOMIUTEKCHBIX coenuHeHui. [IpoBonTh, HabIrI0AaTh U ONIMCHIBATh
XUMUYECKHUH SKCIIEPUMEHT € MOMOLIBIO POAHOTO SI3bIKA U SI3bIKA
XUMHUU

48

KJ'IaCCI/Iq)I/IKaI_II/ISI OpTraHNYCCKUX BCIICCTB

KnaccuguiupoBars OpraHMUSCKHE COSTHHECHUS 110 Pa3HBIM
MpU3HaAKaM

49

OO6m1as XxapakTepucTUKa METAILJIOB U UX COCAMHEHUHN

XapakTepu30BaTh MOJIOKEHUE MeTaiuioB B [leproauueckoii cucreme
. Y. MengeneeBa. OOBACHAT, 0COOCHHOCTH (PU3NIECKIX CBOMCTB
METAJIOB HA OCHOBE OCOOEHHOCTEH CTPOCHHUS aTOMOB M KPHCTAJLIOB

50

XUMHYECKHE CBOMCTBA METAIJIOB

51

XUMHYECKUE CBOMCTBA METAJIOB

XapaxTepu3oBarh 00IHe XUMUIECKUE CBOMCTBA METAJLIOB KaK
BOCCTAHOBHUTEIICH Ha OCHOBE CTPOCHUS MX aTOMOB U MOJIOKCHUS B
JNEKTPOXUMUYECCKOM PSTy HAMIPSHKCHUN METAJLIOB.

Paznmnuats o011ee, 0coO€HHOE 1 €IMHUYHOE B CBOMCTBAX
KOHerTHI)IX MCTAJIJIOB U UX prHH. I/IHJ'IIOCTpI/IpOBaTI) CBOU
BBIBOJIBI M PI'YMEHTHI YPAaBHEHUSIMH XUMUYECKUX peakiuii u
paccmotpenneM ux B ceere TO/l u OBP.

IIpoBoaNTH, HAOTIOAATH W OMHUCHIBATE XUMHUYCCKUH SKCIICPUMEHTC
MTOMOII[BIO POJIHOTO SI3bIKA U SI3bIKA XUMHUH

52

Koppo3sus metamion

XapakTepu30oBaTh KOPPO3HUIO U ee BUBL. [Ipemiaratb criocoosl
3aIUTH METAJIOB OT KOPPO3UH U apTyMEHTHPOBATh BEIOOP CIOCO0A.
YcranaBiaMBaTh 3aBUCUMOCTD MEXY KOPPO3UEN METAINIOB U
YCJIOBUSIMU OKpY>Karolie cpeibl

53

[Tomyuenue meramion

XapaKTCpI/ISOBaTB HaxX0XJACHUC MCTAJUIOB B IIPUPOAC U OCHOBHBIC
CIIOCOOBI UX TTOJTYYCHUS. KOHerTI/ISI/IpOBaTB 3TH CITOCOOBI
OIMMCAHUEM XMMHUYCCKUX MPOLCCCOB B MCTAJLIIYPIvH

54

DnekTponn3. XuMUYECKUE UCTOYHUKU TOKa

XapakTepHu30BaTh JIEKTPOJIU3 KaK OKUCIUTEIHHO-
BOCCTaHOBUTENbHBIN Tpouiecc. [IpeackaspiBaTh KaTOAHBIE U
aHOJHBIE MPOIECChl C UHEPTHBIMU U AKTUBHBIMU 3JIEKTPOJAMU U
OTpa)KaTh MX Ha MUCHbME JIJISl PACIIABOB M BOJIHBIX PACTBOPOB
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3JIEKTPOIUTOB. PacKphIBaTh MpaKTHIECKOE 3HAYCHUE DICKTPOIIH3a.
IIpoBonnTh, HAOIIOAATH M ONIMCHIBATH XUMHUYECKUI SKCIIEPUMEHT C
TTOMOIMIBIO0 POIHOTO SI3BIKA M S3BIKA XUMUH

55

[I{enoyHbIE METAIBI

XapaKTCpI/ISOBaTB ICJI0YHBIC METAJIJIBI U UX COCAMHCHHUA Ha OCHOBEC
ITOJIOKCHHS B HepI/IOI[quCKOﬁ CHUCTEMCE DJICMCHTOB

I[. W. Menueneesa u CTpPOCHUA aTOMOB B CBETEC 06mer0, 0COOEHHOTO
U CAUHUYHOI'O

56

bepwnii, Marauii ¥ MEI04YHO3EMETbHBIE METAILIIBI

Xapakrepu3oBaTbh MeTaulbl [IB rpynnsl 1 UX COEMHEHNS] HA OCHOBE
nonokeHus B Ilepuoauueckoi cucTeMe 31eMEHTOB

. U. MenzeneeBa U CTpOCHHS aTOMOB B CBETE 00IIEr0, 0COOCHHOTO
U €AUHUYHOTO

57

AnoMuHHI U €To COCOUMHCHUA

XapaKkTepHu30BaTh ATFOMUHAN M €r0 COCIMHCHUS HA OCHOBE CTPOCHHUS
aroMa, OOIIMX CBOMCTB META/UIOB M OCOOEHHBIX CBOMCTB aTFOMHUHMS
1 aM(OTEPHOCTH €ro OKCHAa M ruapokcuaa. [[poBoauTs, HaOIOAATh
¥ OIKCHIBATh XUMHUUYECKHUI SKCIIEPHUMEHT C TOMOIIBIO POITHOTO SI3bIKA
U SI3BIKa XUMHH

58

Mertannsl moO0YHBIX TOArpynn. Mens

XapakTepu30BaTh META/UIBl HOOOYHBIX TOATPYIII 110 UX TTOJIOKEHUIO
B [lepuoaunueckoii cucreme anemenToB J[. 1. Meneneesa u
CTPOEHHIO aTOMOB. XapaKTepU30BaTh CTPOECHHUE ATOMOB, IIOJIyYEHHE,
IIPUMEHEHHE U CBOMCTBA MEJU U BAKHEHIINX €€ COEIUHEHUM.
[TpoBoanTb, HAOIIIOAATH U ONUCHIBATH XUMHYECKUIT SKCIIEPUMEHT C
TTOMOIIBIO POAHOTO S3BIKA U A3bIKA XUMHUH

59

Hunk

XapakTepu30BaTh IUHK U €T0 COSAMHEHISI HA OCHOBE CTPOCHUS
aToma, OOIIMX CBOMCTB METAIOB M OCOOECHHBIX CBOMCTB IIMHKA U
aM(pOTEPHOCTH €T0 OKCHJIA U THApOKcHuaa. [IpoBoanTh, HaOIIOAATh U
OTIMCHIBATh XUMUYECKUH IKCTIEPUMEHT C MOMOIIBI0 POJTHOTO SI3bIKA U
SI3BIKA XUMUN

60

Xpom

61

Xpom

XapakTepu30BaTh XPOM U €r0 COSANHEHNS HA OCHOBE CTPOCHHUS
aToma, oOIIMX CBOMCTB METANIOB M OCOOSHHBIX CBOMCTB XpOoMa,
amdorepHOCcTH ero okcuna u ruapokcuaa (I111) u KHCITOTHBIX CBOHCTB
oxcnzaa u ruapokcunos (VI). Unentudu-nnposars XxpoMaT- U
OMXpoMat- HOHBI. Y CTaHABIMBAThH 3aBUCUMOCTh MEX/Y KHCIOTHO-
OCHOBHBIMH CBOMCTBaMH OKCHAOB U THIPOKCUIOB XpOMa U 3Haue-
HHEM CTeleHH OKucieHus. Habaronarh 1 onuchBaTh XUMUYECKHUIA
SKCIEPUMEHT C MOMOIIIBIO POIHOTO SI3BIKA U A3bIKA XUMHUH

62

Maprasnern

XapakTepu30BaTh MapraHel] U ero COSIUHEHHS Ha OCHOBE CTPOCHUS
aToMma, OOIIMX CBOIMCTB METAJUIOB W OCOOSHHBIX CBOWCTB MapraHIla,
€ro OKCHJIOB M THIPOKCHUIOB. Y CTAHABJIMBATEH 3aBUCHMOCTh MEKIY
MPOJIyKTaMH BOCCTAHOBJICHHSI IEPMaHTaHaTa KaJHsl M CPEIoi
pactBopa. HabmonaTh U ONMCHIBATh XUMHUYECKUN 3KCTIEPUMEHT C
MOMOIIBIO POJIHOTO SI3bIKA M A3bIKA XUMHU
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63

OO0mas xapakKTepUCTHKa HEMETAIJIOB U MX COSTMHCHUI

64

O6I_Ha${ XAPAKTCPUCTHKA HCMCTAJIJIOB U UX COCI[I/IHGHI/Iﬁ

XapakTepu30BaTh M0JIOKEHUE HeMeTal1oB B [lepuonuueckoit
cucteme J[. 1. MenpaeneeBa. OOBACHATh MPUYIMHBI AITIOTPOIIMN Ha
OCHOBE OCOOCHHOCTEH CTPOCHHUS aTOMOB ¥ KPHUCTALUTHIECKUX
pemeTok. OOBICHATH IPUINHBI HHEPTHOCTU OJIArOPOTHBIX T'a30B
0COOEHHOCTSIMH CTPOCHUS X aTOMOB U JIOKA3bIBaTh
OTHOCHUTEIIHOCTh 3TOW XapaKTepUCTUKU.OOBICHATH KUCIOTHO-
OCHOBHBIE CBOWCTBA BOJIOPOJIHBIX COETMHEHHI HEMETAIJIOB
0COOEHHOCTSIMU CTPOCHUSI UX aTOMOB U MOJIOXKEHHUS B
Ilepuonngeckoii cucteme [I. 1. Menneneea. OOBSACHATH
M3MEHEHUE KUCIOTHBIX CBOMCTB OKCUAOB U THIPOKCUIOB
HEMETAJJIOB 3HAYEHUEM CTEIIEHH OKUCIICHUS U MOJIOKEHUEM
nemetayyioB B [lepuoanueckoit cucreme JI. . MenneneeBa

65

O6I_HI/IC XHMHYECKHE CBOMCTBA HEMETAJIJIOB

PaccmarpuBath 00IIMEe XUMHUECKUE CBOMCTBA HEMETAIIOB KaK
OKHUCIIHTENIEN U BOCcCTaHOBUTENEH. VITocTprpoBaTh CBOU BBIBOJIbI U
apryMEHTbl ypPaBHEHUSMU XUMHUYECKUX PEAKIIMM U paCCMOTPEHUEM
ux B ceere OBP. HabmrogaTe U OUCHIBATE XUMUYECKUI
9KCIEPUMEHT C TTOMOIIBIO POJHOTO SI3bIKA M SI3bIKa XUMHUU

66

T"amorens! n ux COCOAUHECHUA

XapakTepu30BaTh CTPOEHUE aTOMOB M KPUCTAJJIOB U CBOMCTBA
rajoreHoB U UX COCIUHEHMH B CBETE 00ILEro, 0COOEHHOr0 1
€IMHUYHOTO. Y CTaHABIMBATH 3aKOHOMEPHOCTH U3MEHEHHSI CBOHCTB
TaJIOT€HOB U UX Coe[[I/IHeHI/Iﬁ B 3aBHCHUMOCTHU OT UX IIOJIOKCHUA B
[epuoandeckoii cucreme. UneHTHGHUIMPOBATH TaIOT€HUA-UOHBI.
[IpoBoanTh, HAOMIOAATE U OMHUCHIBATH XUMHUYECKUI SKCIIEPUMEHT C
TIOMOIIBIO POAHOT'O A3bIKA U A3bIKA XUMUHN

67

XampKOreHbl — IPOCTHIE BEUIECTBA

XapaxkTepHu30BaTh aJUIOTPOIHUIO KHCIOPO/a, ero CBOICTRa,
MOJIy4eHNE ¥ IPUMEHEHNE 030Ha U KUCI0poaa. PackpsIBaTh poib
KUCIJIOPO/Ia B OpraHM3alliK )KU3HU Ha 3eMile M HHTEHCUDUKALUH
NIPOU3BOACTBEHHBIX POLIECCOB.

XapakTepHu30BaTh CTPOCHHUE aTOMa, ATIOTPOIIHIO CEPHI,
MIPOTHO3MPOBATH €€ CBOMCTBA, TOJTBEPKIATh UX YPaBHEHUSIMHU
COOTBETCTBYIOINX peakiuid. [Ipeanarate ciocoOb! oTydeHUs Ha
OCHOBE HaXOKACHHS B IIPHPOJE.

YcraHaBIMBaTh 3aBUCHMOCTD MEKAY 00IacTSIMHU TPUMEHEHHS CEPhI
u ee cBoiictBamu. Habmrogate 1 ONMUCHIBATH XUMUYECKHN
SKCIEPUMEHT C MOMOIIBIO POJHOTO SI3bIKA U A3bIKA XUMHUU

68

CoenuHenusi cepsl

69

CoenuHeHus cepbl

XapakTepHu30BaTh CTPOEHHE MOJIEKYJIBI CEPOBOAOPOAA U
MPOTHO3UPOBATh BOCCTAHOBUTEIIbHBIE CBOMCTBA, IOATBEPKIATH UX
YPaBHEHHSIMU COOTBETCTBYIOIIMX peakiuii. OMUChIBaTh
(usmonormueckoe AEHCTBHE CEPOBOIOPOAA U MIEPBYIO IOMOIIB TPH
OTpPaBJICHUH M. XapaKTepH30BaTh OKCUABI CEPBI KaK TUITMIHBIC
KHCIIOTHBIC OKCHIBI M TIOATBEPXKIATH 3TY XapaKTEPUCTHKY
YPaBHEHMSIMH COOTBETCTBYIOIIMX peakiuii. Ha ocHoBe aHanmm3a
HaXO0XJICHUs CePbl B IPHPOJIE IpeUIaraTh HCTOUYHUKH ChIPBS JUIs
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MIOJTy4YEeHHS CEPHOM KUCIIOTHI U POrHO3UPOBATHCTAANH
IPOU3BOACTBA. XapaKTePHU30BaTh COCTAB, KIACCH(UKALMOHHYIO
MIPUHA/ICKHOCTh M CBOWCTBA Pa30aBIeHHON U KOHLICHTPUPOBAHHOI
cepHoii kucioth B cBete TO/l u OBP. UnentudunupoBats
cynbdua-, cyiapdur- u cynbdar-aHnonsl. [IpoBoauTs, HabmONaTh U
OIUCHIBATH XMMUYECKHH IKCIIEPUMEHT C IIOMOIIBIO POIHOTO SI3bIKA U
S3bIKA XUMHHU

70

A30T ¥ ero CoOeIMHEHNS

71

A30T 1 ero cCoOeIUHEHU S

XapakTepHu30BaTh CTPOCHUE aTOMOB U KPUCTAJUIOB a30Ta, €ro
(u3MUecKre M XUMHYECKNE CBOWCTBA, IMOTyYCHHUE M MPUMEHCHHE.
XapakTepu30BaTh CTPOCHUE MOJIEKYJIBI aMMHAKa, €T0 MOTydIeHHE,
coOHupaHue U paclio3HaBaHUE, a Takke cBoiicTBa B cBete OBP u
00pa3oBaHMsI KATHOHA aMMOHHMS. XapaKTepH30BaTh OKCHBI a30Ta Ha
OCHOBE OTHECEHUsI NX K 0e3pa3IMYHbIM MM KUCIIOTHBIM OKCHAAM.
Wnentudunrposars ux. Xapakrepu3oBaTh COCTaB,
KJaccH(PUKAIIMOHHYIO IPHHAJISKHOCTh M CBOMCTBA pa30aBICHHON U
KOHIIEHTPHUPOBAaHHOH a30THOM KuciIoTh B cBete TO/[ u OBP.
OmnuceIBaTh CIOCOOBI TTOTyYCHUST OKCH/IOB a30Ta M a30THON KHCIOTBHI.
HaOmronate 1 OMUCHIBATE XUMUYECKHH SKCIIEPUMEHT C TIOMOIIBIO
POJHOTO SI3bIKA U SI3bIKA XUMUU

72

®ocdop u ero coequHEHU

XapaxkTepHu30oBaTh CTpPOCHHE aTOMa, aJUIOTPOIINIO, CBOHCTBA,
nosxydeHue u npuMmeHenue pocpopa. CpaBHUBATH KpacHbIi 1 OelbIid
¢docdop. YcraHaBnuBaTh B3aMMOCBSI3b MEXy CBOiicTBaMu (ocdopa
u ero npumeHenneMm.neHTudunmposaTsh Gpochar-aHUOH.
HaOnronath 1 OMUCHIBATE XUMUYECKHI IKCIIEPUMEHT C TIOMOIIBIO
POJHOTO SI3bIKA U A3bIKA XHMHHU

73

yrnepon 1 €0 COCANMHCHUA

74

Yraepon u ero coeAMHEHUS

XapakTepH30BaTh CTPOEHHE aTOMa, AJTIOTPOIHIO U CBOMCTBA
yriaepoja. Y CTaHaBIHMBaTh 3aBUCUMOCTb MEXY TUIIOM
ruOpuAnN3ay opouTanel y aJuloTpONHBIX MoaquduUKaMi yriepona
U UX CBOMCTBaMM. XapaKTEpU30BaTh M10JIy4E€HUE, CBOWCTBA U
[IPUMEHEHHUE OKCUOB YIJIEpOAa U YTOJbHOU KUCIOTHL. [Ipesiarars
ITyTH TpeBpaIIeHNs KapOOHATOB B THAPOKApOOHATE U OOpPATHO.
WnentndunrpoBath yriaeKUCIblil ra3 1 KapOOHAT-aHHOH.
Habnronate 1 ONUCHIBaTH XUMUYECKHH SKCIIEPUMEHT C TIOMOIIBIO
POJHOrO SI3bIKA U SI3bIKA XUMUH

75

Kpemuuii u ero coeguHeHUst

XapakTepH30BaTh CTPOCHUE aTOMa, aJUIOTPOIUIO U CBOICTBA,
[I0JIy4E€HUE U IPUMEHEHUE KPEMHUSL.

XapakTepHu3oBaTh IIOJIy4eHHE, CBOMCTBA U IPUMEHEHUE OKCHIA
kpemuus (IV) u kpeMHUEBOH KHUCIIOTHI.

HaOmronate 1 ONMUCHIBATE XUMUYECKHH SKCIIEPUMEHT C TIOMOIIBIO
POJHOTO SI3bIKA U SI3bIKA XUMUH

76

O0600I11IeHIE U CUCTEMATH3aIMA 3HAHUH 10 XUMHUH DJIIEMEHTOB

O606HIaTL 1 CUCTEMATU3UPOBATH CBEACHUA O METAJJIaX U
HCMCTaJlJIaX, a TaAKXKEC 06pa3yeMI>1x MU COCIHMHCHHAX

71

KoutpoJabHas padora

AHanu3upoBarh pe3ybTaThl KOHTPOJILHOM PabOThI U BHICTPAUBATh
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Ne 4 «Xumus 311eMEHTOBY

ITyTH JOCTHKEHUS KETAEMOTO0 YPOBHS yCIIEIIHOCTH

78 Kuciaortsl OpraHnYeCKHue U HEOPTraHUYECKUE XapakTepHu30BaTh COCTAB, KIIACCU(PHUKAIIMIO U CBOHCTBA KUCIOT B
ceere TO/[ u OBP.
Pasnuyares o011ee, 0COOEHHOE U €IMHUYHOE B CBOMCTBAX a30THOM U
KOHIIEHTPUPOBAHHON CEPHOM KHCIIOT.
PaznnuaTh 3BOMIOLUIO NPEACTABIECHUN O KMCIOTAX B CBETE:
— aTOMHO-MOJICKYJISIPHOTO YICHHS;
— TOM.
IpoBOaKTH, HAOIOAATH M OMKCHIBATE XMMHUECKHUI 3KCIIEPUMEHT C
MOMOII[BIO0 POJTHOTO SI3bIKA M SI3bIKA XUMUH
79 OcHoBaHHsI OpraHUYECKHE U HEOPTAHUYCCKUE XapaxkTepHu30BaTh COCTaB, KJIACCH(HKAIIMIO U CBOWCTBA OCHOBaHUH B
CBETE TEOPHH DIICKTPOIUTHUCCKON THCCOIUAIIHH.
Pasnnuars ob1iee, 0COOEHHOE ¥ €IMHUYHOE B CBOMCTBAX
THIPOKCHIOB 1 OECKUCIOPOIHBIX OCHOBAHMUH. Pa3inuaTh 3BOJOIHIO
MIPE/ICTABIICHHU 00 OCHOBAHHSAX B CBETE: — aTOMHO-MOJIEKYISIPHOTO
YUYCHHUS;
— TO/.
IIpoBoaUTH, HAOIIOIATH U OMUCHIBATH XUMUYCCKHN YKCIICPHUMEHT C
MOMOII[BIO0 POJTHOTO SI3bIKA M SI3bIKA XUMUH
80 AMoTepHbIC OpraHUYeCKIe U HEOPTaHMIECKUE BEIIeCTBA XapakTepu3oBaTh aM(pOTEPHEIC OPraHUYECKHE U HEOPTaHHYECKHE
BEIECTBA KaK COCMHEHUSI C IBOMCTBEHHBIMH KHCIOTHO-OCHOBHBIMH
CBOICTBaMU
81 I'eneTnueckas cBsI3b MEXKIY KJIACCAMH OPTaHMYECKUX U XapakTepu3oBaTh ITCHETHYECKYIO CBSI3b MEXKJY Knaccamu
HEOPTAHUYECKUX COEMHCHHUI OPraHUYECKUX W HEOPIraHMYECKHX COSMMHCHHUI U OTpaXkaTh e¢ Ha
OKHChbME C MOMOIIBIO 00OOIIEHHOI 3aUCH «IIEMOYKH [IEPEXOI0BY.
82 I'eneTnueckast cBsA3b MCIKAY KiIaCCaMU OPraHUYCCKUX U
HEOPraHMICCKUX COCAMHCHHUN KOHKpETH3UpOBATh TAKME LIENOYKH YPABHEHUAMH XUMHUYECKUX
peaximii. Pa3mnuaTh TOHATHS «TCHETHYECKAS CBA3bY U
«reHeTn4yecKkuil pamy. Habmogate n ONUCHBATh XUMUYECKUN
9KCIIEPHMEHT C MIOMOIIIBIO POJHOTO SI3bIKA U A3bIKA XHMHU
83 IpakTuyeckasi padora Ne 3. [Tonydyenue ra3oB u nuzyuenne | Cobmonars npasuia TeXHUKH GE30MACHOCTH HPH padoTe ¢
WX CBOMCTB 71a00paTOpHBIM 000PYJOBAaHHUEM W HarpeBaTeIbHBIMU IPUOOpaMH, a
34 Tipaicriueckan pa6oTa Ne 4. PElICHHE SKCTICPUMEHTATBHEIX TaK)Ke XUMUYECKUMH PEaKTHBAMH, SKOHOMHO H 9KOJIOTUYECKH
SeE rpaMoOTHO obpamiathest ¢ HuMH. VicemeoBaTh XUMHYECKHAE OOBEKTHI.
3aJ1aq o OpraHn4eCcKou XuMUn DUKCUPOBATH PE3YJIbTAThl HAOMIOAECHHI U (POPMYJIUPOBATH BHIBOJIBI
85 IIpakTnyeckas padora Ne 5. PenieHue 3KCIEpUMEHTANIBHBIX | Ha HX OCHOBE
3a4a4 I10 HeOpFaHquCKOﬁ XUMHHN
86 IIpakTnyeckas padora Ne 6. CpaBHEHHE CBOICTB
HCOPraHM4CCKNUX U OPIraHUu4YCCKUX COCI[I/IHCHI/Iﬁ
87 IIpakTyeckas padora Ne 7. ['eHeTnueckas CBA3b MEKIY

KJIaCCaMHU HCOPra-HUYCCKUX U OPTraHUYCCKHX COG,I[I/IHGHI/Iﬁ
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88

O00011IeHE ¥ cUcTeMaTH3anus 3HaHuil o reme «Berecrea
U UX CBOICTBAaY.

0O0600maTh U CHCTEMaTU3NPOBATh CBEACHUS O KIACCU(PHUKAINN H
CBOMCTBaX HEOPraHMYCCKHX M OPTaHUYCCKUX BEIICCTB

&9

KonTtpoJsbnas paGora
Ne 5 o Teme «BerecTBa u UX CBOWCTBa»

ITpoBoanTh pedaekchio COOCTBEHHBIX JOCTHXECHUH B M3YUCHUN
THUITOJIOTHN XUMAYECKUX BELIECTB M CBOMCTBaX OCHOBHBIX KJIACCOB
HEOPraHWYeCKNX M OPTaHNYECKUX BEUIECTB B CBETE OOIIETO
0COOCHHOT'0 ¥ €IMHUYHOTO. AHAJIM3HPOBATh PE3yJIbTAThI
KOHTPOJILHOM paOOThI M BHICTPAMBATh ITyTH JOCTHKEHHS KEIaeMOTO
YPOBHSI YCIIEUIHOCTU

90

XuUMHUS U IPOU3BOJICTBO

91

XHUMHUS ¥ IPOU3BOJICTBO

PackpbIBaTh poJIb XUMHUYECKOTO TIPOU3BOJICTBA KaK
MIPOM3BOIUTEIBHON CHJIBI 001IeCTBA. XapaKTepHU30BaTh OOIIUE U
YacTHBIC HAYYHBIC MTPUHIUITEI XUMHYECKOTO TIPOU3BOICTBA.
CpaBHHBATH IPOU3BOCTBa aMMHAaKa M METAaHOJIA B CBETE
BXXHEHIINX MOHATUN XUMUYECKON TEXHOJIOTHH. XapaKTepU30BaTh
TaKHle BaKHEHIIME HANPABJICHUSI HAYYHO-TEXHUUYECKOTO Mporpecca,
Kak OMOTEXHOJIOTHS ¥ HAHOTEXHOJIOTHSI

92

XHUMHS U CENbCKOE X03IHCTBO

93

XUMUS ¥ CENBCKOE X03SUCTBO

XapakTepu30BaTh OCHOBHBIE HAIPABICHUS XUMHU3AIMU CEIBCKOTO
xo3siicTBa. Knmaccudumposats MUHEpaIbHBIE yIOOPEHHS IO Pa3HBIM
OCHOBaHMAM. PacKpbIBaTh UX POJIb B OBBIIICHUN
MIPOM3BOANTEIBHOCTH CEITLCKOTO X035HCTBA, 3aIIHChIBATh PEAKIIHH,
JeXalye B OCHOBE MX MoydeHust. OnpenensTs MUTaTeNbHyI0
LEHHOCTh MHUHEPAILHOTO yJOOPEHHUS] COOTBETCTBYIOLMMHU
pacyeramu. KnaccuduumpoBaTth necTUINIBI U paCKPHIBATh
JTUANIEKTHKY UX IPUMEHEHHUS. XapaKTepH30BaTh OCHOBHBIE
HaMpaBIEeHUS XUMHU3allUH >KUBOTHOBOJCTBA

94

XuMus ¥ pobaeMbl OXpaHbl OKPYKAIOIIEH Cpeibl

95

Xumust 1 Ipo0IeMbl OXpaHbl OKpYXKaroleil cpeibl

XapakTepu30BaTh OCHOBHBIE (PaKTOPHI XUMHUIECKOTO 3arpsI3HEHHS
OKpyxatomieit cpenpl. OnpenensT HCTOUHUKNA XUMUIECKOTO
3arpsi3HEHUs aTMOoc(epbl, BOJHBIX M 3¢MEIbHBIX PECYPCOB U
apryMEHTHPOBaHHO NPeUIaraTh CHOCOObI HX OXPaHEI

96

XUMHS ¥ IOBCEAHEBHAS JKU3Hb UEI0BEKa

97

XuMus u IIOBCCAHCBHAA XMU3Hb YCJIIOBCKA

Jloka3bIBaTh, UTO COBPEMEHHBIH OBIT YeIOBEKa HEMBICIHM 03
JIOCTIDKEHUH xuMuu. PackpriBaTh TuaneKTHUECKUil XxapakTep
XUMH3ALUU OBCETHEBHOM JKU3HU YeNIOBEeKa. XapaKTepU30BaTh
uH(popMaIuio, KOTOPYIO HECET CUMBOJIMKA TIPOMBIIIIICHHBIX U
MIPOIOBOJILCTBEHHBIX TOBapoB. CoOMOAaTh TEXHUKY O€30M1aCHOCTH B
MIpoIecce NPUMEHEHHS JIEKAPCTBEHHBIX CPEICTB, OBITOBBIX
IpenaparoB U MpuOOpoB

98

Kondepennus «Pojib XUMUU B MOEH JKH3HI

99

Pe3epBHOE Bpems
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