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PABOYASA MPOI'PAMMA 11O XUMHUHN
JJIsA 11 KJIIACCOB
(ba3oBblii ypOBEHb)

®denepanbHbIi rocy1apCcTBEHHbII 00pa30BaTeNbHBINA CTAHAAPT MPelyCMaTPUBAET U3yYEeHUE
Kypca XMMHUHU B CpeJHEH IIKOJIe KaK COCTaBHOM 4YacTH IMpeaMETHOH obnactu «EcTecTBeHHO-
Hay4YHBIE IIPEIMETBI.

B 6a3ucHom yueOHOM MUIaHe cpenHell IIKOJIbI XMMHUS BKIIIOYeHa B pasaen «CopepikaHue,
(bopmMHpyeMoe ydacTHUKaMH 00pa3oBaTenbHOro npoueccay. Odydaromyecs MOryT BoIOpaTh JUIs
M3YUYEHHS WIM UHTETPUPOBAHHBINA KypC €CTECTBO3HAHMUS, WM XUMHIO KaK Ha 0a30BOM, TaK U Ha
yIIIyOJICHHOM YPOBHE.

Pabouas mporpamma mo XuMHHM U cpeiHero odmero oOpa3oBaHusi Ha 6a30BOM YpPOBHE
COCTaBJIEHAa M3 pacyeTa 4yacoB, yKa3aHHbIX B 0a3MCHOM y4eOHOM IUIaHe 00lIe00pa3oBaTeIbHbIX
opranm3anuii: 2 yaca B Hexenro (136 gacoB 3a aBa roga oOydeHus).

1. Ilnanupyemble pe3yJibTAThl 0CBOCHHUS Y1eOHOI0 IIpeIMeTa
JInuHOCTHBIE, MeTANIPEIMETHBIE U IIPeIMETHbIE Pe3Y/JIbTAThl OCBOCHHS Kypca
JlesaTenbHOCTh yuHuTeNnst B 00Oy4eHUH XMMUHU B CPEIHEH MIKOJIe JOJDKHA OBITh HalpaBiieHa Ha
JOCTHKEHHE 00yUarOIUMUCS CIEAYIOIUX JIUUHOCHIHBIX Pe3Ybmamog:.

1) B LEHHOCTHO-OPHEHTAIMOHHOW cdepe — o0co3HaHue POCCHUCKON TPaXKIaHCKOM
UJICHTHYHOCTH, TATPHOTHU3MA, YYBCTBA TOPAOCTH 32 POCCUICKYIO0 XUMHYECKYIO HAYKY;
2) B TpymoBOHl cdepe — 2omoeHOCmb K OCO3HAHHOMY BBIOOPY JajibHEHINEH

00pa3oBaTeNbHON TPACKTOPUU WIIU TPYIOBOH 1€ATEIBHOCTH;

3) B mo3HaBaTelIbHOW (KOTHUTHBHOM, MHTEIUICKTYABHOMN) chepe — ymenue ynpasisiTh
CBOEH IMO3HABaTEIbHOM JESATEIbHOCTBIO, 20MOBHOCb U CHOCOOHOCMb K O00pa30BaHMIO, B TOM
quciIe caMooOpa30BaHMIO, HAa MPOTSHKEHUH BCEH JKM3HU; CO3HATEIIFHOE OTHOILICHHE K



HETIPEPHIBHOMY OOpa30BaHHUIO KaK YCIOBUIO YCIEIIHON MpodecCHOoHaTbHON U OOIIEeCTBEHHOU
NesTeTbHOCTH;

4) B cthepe cOepexeHUs 30POBbSI — npuHsmue U pearu3ayusi IEHHOCTEH 30POBOIO U
0e30macHOT0 00pa3a KU3HU, Henpusmue BPEIHBIX MPUBBIYEK (KypeHHS, YITOTPEOICHHS AIKOT OIS
Y HApPKOTUKOB) Ha OCHOBE 3HAHHUM 0 TOKCUYECKOM U HAPKOTHYECKOM JICHCTBUHU BEIIECTB;

Memanpeomemnvimu pe3yibmamamu OCBOSHUS BBITYCKHUKAMH CPEJHEH IIKOJbI Kypca
XUMHH SBIISIOTCS:

1)  ucnonv3osanue yMeHMH W  HABBIKOB PAa3JMYHBIX BUJIOB  I103HABATEIHHOM
NEeSTeNIbHOCTH, HpUMeHeHUue OCHOBHBIX METOJOB IMO3HAHUS (CUCTEeMHO-MH(GOPMAIMOHHbII
aHaJu3,  HAOJIOJIEHUE, U3MEpPEHUE,  IPOBEJEHUE  OKCIIEPUMEHTA,  MOJIEIMPOBAHUE,
UCCIIEIOBATEeNbCKAs  JEATEIbHOCTh) JUISi M3YUYEHHUS pA3IUYHBIX CTOPOH  OKpYXaromieu
JIEHCTBUTEIIHLHOCTH,

2)  enadeHue OCHOBHBIMH MHTEIUICKTYAIbHBIMH onepanusimMu ((GopMyJIMpOBKa THITOTES,
aHaJM3 U CHUHTE3, CPAaBHCHHE M CHCTEMaTu3alusi, 000OIIeHHE M KOHKPETH3allus, BBISIBICHHE
MIPUYMHHO-CJIEICTBEHHBIX CBSA3€H U MOMCK aHAJIOTOB);

3)  nosmanue OOBEKTOB OKPYXAMOIIETO MHpa OT OOIIEro uepe3 OcoOCHHOE K
€AMHUYHOMY;

4)  ymeHue BBIIIBUTATh UJICU U ONPEILIIATH CPEICTBA, HEOOXOIUMBIC JIJIsl X peajh3allii;

5)  ymenue onpenenaTh LENU U 3a/1a4d IESITEIBHOCTH, BRIOUPATh CPECTBA PeATH3AIIUH
I[EJTM ¥ IPUMEHSTh UX Ha IPAKTHKE;

6)  ucnonvzosanue pazITMYHBIX UCTOYHUKOB JIJISl TIOYYCHUS XUMHYCCKOW HH(POPMALIUH,
MOHMMaHKNE 3aBUCHMOCTH COJCpKaHUS U (OPMBI TpencTaBieHUs WHPOpPMAUU OT IIeNei
KOMMYHHKAIUH U aJJpecarTa;

7)  ymenue TPOJYKTHBHO OOIIATHCS M B3aMMOJICHCTBOBATH B IMPOIIECCE COBMECTHOM
JEeSITeNIbHOCTH, YYUTHIBATH MMO3UIIUU APYTUX YUACTHUKOB JESATENbHOCTH, 3PHEKTUBHO pa3periarh
KOH(JIMKTHI,

8)  2omosHocmb U CIOCOOHOCTH K CAMOCTOATEIBHON HH()OPMAIIMOHHO-TI03HABATEILHOM
JESTeIbHOCTH, BKJIIOYAsh YMEHHE OPHUEHTHPOBATHCSA B PA3JIMYHBIX HCTOYHHKAX HH(OpMAIUH,
KPUTHUYECKH OIEHUBaTh M HWHTEPIPETHPOBATh HH(OpPMAINIO, TMOJNYYaeMyI0 H3 Pa3IuYHBIX
HMCTOYHUKOB;

9)  ymenue WCHIONB30BaTh CpeACTBA HWH(GOPMAIIMOHHBIX W KOMMYHHKAIIMOHHBIX
texHonmorui (mamee — WKT) B pemieHun KOTHUTUBHBIX, KOMMYHUKATHUBHBIX U
OpPraHU3alMOHHBIX 3a/1a4 ¢ COOII0IeHUEM TpeOOBaHMM SPrOHOMHMKH, TEXHUKHU O€30MacHOCTH,
THTHEHBI, PecypcocOepeKeHus, TMPABOBBIX W OJTUYECKUX HOPM, HOPM HWH(POPMAIMOHHOM
0e30IMaCHOCTH;

10) enadenue SI3BIKOBBIMH CPEICTBAMH, B TOM YHCIIC H SI3BIKOM XUMHU — YMEHHUE SICHO,
JIOTUYHO U TOYHO M3JIaraTh CBOIO TOUYKY 3PEHMSI, UCIIOIb30BaTh aJIeKBATHBIC SI3bIKOBHIE CPEACTBA,
B TOM YHCJI€ U CUMBOJIbHBIC (XMMUYECKHE 3HAKU, (POPMYIIBI U YpaBHEHUS).

Ilpeomemnvimu pesynomamamu W3y4yeHHs: XUMHM Ha 0a30BOM YpOBHE Ha CTYIEHH
CpenHero o0Iero oopa3oBaHus SIBISIOTCS

l. B I03HaBaTeNbHOU cepe

1.  3unanue (nonumanue) N3y4SHHBIX IOHATHI, 3aKOHOB U TCOPHIA;

2.  yMenue ONIHUCHIBATb JE€MOHCTpPAllMOHHBIE W  CAMOCTOSTEIBHO TMPOBEICHHBIE
9KCIIEPUMEHTBHI, UCIIOJIB3YS JIJIS 3TOTO €CTECTBEHHBIN (PYCCKHMA, POJTHON) SI3BIK U SI3BIK XUMUU;

3. ymenue kmaccu(pUIIMPOBATh XUMHUECKUE DIIEMEHTBI, TPOCTHIE U CJIOXHBIC BEIIECTBA,
B TOM YHCIIE M OPTaHUYECKUE COSAMHECHUS, XUMUYECKUE PEAKIIMU 110 Pa3HBIM OCHOBAHHUSIM;

4.  ymenue XapaKTEpPH30BaTh HM3YYCHHBIC KJIACCHI HEOPTAaHMYECKHMX M OPTaHUYECKUX
COCTMHEHHH, XUMHUECKUE PEaAKIIHH;

5. eomoenocmb TPOBOJIUTH XUMHUECKUH OKCIIEPUMEHT, HaOI0AaTh 3a €ro
MpoTeKkaHueM, (UKCHpPOBATh  PE3yJbTaThl  CAMOCTOSITENIBHOTO W JE€MOHCTPHUPYEMOTO
HKCTIEPUMEHTA U JIENIaTh BEIBOIBI;



6.  ymenue QpopMyTUPOBaTH XUMHUYECKHE 3aKOHOMEPHOCTH, IPOrHO3UPOBATH CBOMICTBA
HEU3YYEHHBIX BELIECTB M0 aHAJIOTUU CO CBOMCTBAMU U3YyUEHHBIX;

7.  nouck WCTOYHUKOB XUMHUYECKOW HH(OpPMAIMM, TMOJIyYeHHE HEoOXOAUMOn
uHbopMannY, €¢ aHajdu3, M3TOTOBJICHHE XHUMHUYECKOTO HH(OPMAIMOHHOTO MPOAYKTa M €ro
Mpe3eHTalNs;

8.  enadenue o0sA3aTENbHBIMU CIIPABOYHBIMU MaTepuanamu: [lepuoanueckoit cucremoi
xumuueckux snemeHtoB J[. M. MenneneeBa, Tabnuield pacTBOPUMOCTH, JIEKTPOXUMUYECKUM
PAIOM HaNpsHKEHU METaJJIOB, PSIOM  3JIEKTPOOTPULATENBHOCTH — JUISl XapaKTEPUCTHKHU
CTPOEHHSI, COCTaBa U CBOICTB aTOMOB XMMHYECKHX 3JieMeHTOB |—IV neprnomoB n o0pazoBaHHbBIX
VMU IPOCTBIX U CIOXHBIX BEIIECTB;

9.  ycmawnoeénenue 3aBUCUMOCTH CBONCTB U NPUMEHEHHUS BAKHEHIIMX OpPraHUYECKHUX
COCAMHEHUI OT MX XMMHUYECKOTO CTPOCHHUS, B TOM YHCJIE U OOYCIOBICHHBIX XapaKTEpPOM 3TOTO
CTpoeHus (IpeeabHbIM WA HEMPEIEIbHBIM) U HAIMYNEM (DYHKIIMOHAIBHBIX TPYIIIL,

10. mooenuposanue MONEKyYIl HEOPTaHMYECKUX M OPTaHNYECKUX BELIECTB;

11. nonHumanue XUMHYECKON KapTHHBI MHpa KaK HEOTHEMJIEMOH YacTW LIEIOCTHOM
Hay4HOU KapTHHBI MUDAa;

Il. B LIEHHOCTHO-OPHEHTALMOHHON cdepe — aHanu3z W OyeHka TOCIEIACTBUN IS
OKpY>Karole cpeapl OBITOBOM W IMPOM3BOJCTBEHHON IEATEIBHOCTH YEJIOBEKA, CBSI3AHHOM C
MIPOU3BOJICTBOM U MEPEePabOTKON XUMUYECKUX MPOIYKTOB;

[1l. B TpymoBoii cepe — npogedenue XUMUIECKOTO IKCIIEPUMEHTA; pa3eumue HaBBIKOB
y4eOHOW, MPOEKTHO-UCCIEAOBATEIbCKOM U TBOPUYECKOH JESITENbHOCTH TIPU BBIOJIHEHUU
MHIUBUAYAJIBHOTO IPOEKTA 110 XUMUH;

IV. B cdepe 3m0poBOro odpasza KU3HU — coOa00eH e TIPABUI OE30TIaCHOTO OOpaICHUS
C BEIlleCTBaMM, MaTepHUajaMy; OKa3aHUE NEPBOM MOMOIIM IIPU OTPABIICHUSAX, OKOrax U TpaBMax,
MOJIYUEHHBIX B pe3ylbTaTe HAPYIICHHUS MpPaBWJI TEXHUKH O€30MacHOCTH Mpu padore C
BELIECTBAaMU U J1a0OPaTOPHBIM 000PYIOBAHUEM.

IIpenmerHble  pe3yabTaTbl  HM3YYeHMsl  y4eOHOro

npeaMera

BbinmyckHuk Ha 0230BOM ypPOBHE HAYYHTCH!

— MOHMMAaTh XMMHUUYECKYI0 KapTHUHY MHpa KaK COCTaBHYIO 4acTh LIEJIOCTHOW HAayYHOW KapTHHBI
MUDa;

— pacKpbIBaThb pOJIb XMMHUU M XMMHYECKOTO IPOU3BOJCTBA KaK IPOM3BOAMTEIBLHOW CHIIBI
COBPEMEHHOI0 00I1IeCTBa;

— (opMyIMPOBATH 3HAUEHUE XMMUU U €€ IOCTUKEHUH B IIOBCEIHEBHOM )KU3HU YEJIOBEKA,;

— YCTaHaBJIMBATh B3aMOCBS3M MEXAY XUMHUEHN U IPYTUMHU €CTECTBEHHBIMU HayKaMH;

— (opMynupoBaTh OCHOBHBIE MOJOXEHHUS TEOPHUM XHUMHMUYECKOIO CTPOECHHS OPraHUYECKHX
coequHeHnit A. M. bytnepoBa M wImOCTpUpOBaTh WX IMPUMEPAMU U3 OPraHUYECKON U
HEOPraHUYECKON XUMUU;

— apryMEHTHpPOBaTh YHUBEPCAIbHBIM XapaKTep XUMUYECKUX MOHSATHH, 3aKOHOB U TEOpUH AJIs
OpPraHUYECKON ¥ HEOPraHMYECKON XUMHUU;

— ¢dopmynuposats [lepuonnueckuii 3axon J[. V1. MenneneeBa n 3aKOHOMEPHOCTH U3MEHEHH B
CTPOCHUU M CBOWCTBAX XMMHUYECKHX 3JEMEHTOB M OOpa30BaHHBIX MMM BEIIECTB HAa OCHOBE
[leproanueckoit cucteMbl Kak rpaduieckoro oroopaxenus [lepuoauyeckoro 3akoHa;

— XapaKTepHU30BaTh S- M P-AJIEMEHTHI, a TaKXKe XKeJle30 Mo uX nojoxeHuto B [lepuoguueckoit
cucteme J[. 1. Menpeneena;

— KJaccu(pUIUpPOBaTh XMMUYECKHUE CBS3U U KPUCTAJUIMYECKHE PELICTKH, OOBSICHATH MEXaHU3MbI
X 0o0pa30BaHMs U JIOKA3bIBaTh €AMHYIO MPHUPOAY XUMHUUYECKUX CBS3eH (KOBaJEHTHOM, MOHHOM,
METAIJINYECKON, BOJOPOAHON);

— OOBSCHATH MPUUYMHBI MHOTOOOpPAa3Ms BEIIECTB, UCIONb3Yys SBJIECHUS HN30MEpPUHU, TOMOJIOTHH,
AJIJIOTPOIINN;



— KJIacCU(PULUPOBaTh XUMHUYECKHE pPEaKLUU B HEOPraHMYECKOW M OPraHUYECKOW XUMMHU IO
pa3NUYHBIM OCHOBAaHUSIM M YCTaHABIMBATh CIEHU(UKY TUIOB peakmuid oT oOmiero uepes
0CO0EHHOE K eIMHUYHOMY

— XapaKTepu30BaTh FMAPOJIN3 KaK crieln(pUUHbIM OOMEHHBIH MPOLEecC U PACKPBIBAaTh €ro PoOJjb B
YKUBOM M HEXKUBOU MPUPOJIE;

—  XapakTepu30BaTh DJJEKTPOJIM3 KaK CHEUU(UYHBIA OKHCIUTEIHHO-BOCCTAHOBUTEIbHBIN
IIPOLIECC U OIPEIENATH €r0 MPAKTUYECKOE 3HAYCHHUE;

— XapaKTEepU30BaTh KOPPO3UI0 METAJUIOB KAaK OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIM MPOLIECC U
Ipeularath Croco0bl 3allUThl OT HeE,;

— KJaccu(puIMpoOBaTh HEOPraHMYECKUE U OPraHMYECKUE BEIIECTBA,;

— XapakTepu30BaTh OOIIME XMMMUYECKHE CBOMCTBA Ba)KHEHIIMX KJIACCOB HEOPraHHMYECKUX U
OpPraHUYECKUX COCTUHEHUH B IJIaHE OT OOIIETro Yepe3 0COOCHHOCTh K €IMHUYHOMY,

— MHCIIOJIb30BaTh 3HAKOBYKD CHUCTEMY XHUMHUECKOTO s3blKa [UIs OTOOpaKEHUS COCTaBa
(xumuueckue GopMyIbl) M CBOMCTB (XUMHUYECKHE YPABHEHUS) BELIECTB;

— HCIIONIb30BaTh NIPAaBUjIa U HOPMbI MEKyHapOJHOW HOMEHKJIATYPHI JJIs HA3BAHUH BEILECTB 110
dbopmynaMm U, HA0OOPOT, /IS COCTABICHHUSI MOJICKYJISIPHBIX M CTPYKTYPHBIX ()OPMYII COCTMHEHUI
10 UX Ha3BaHUSAM;

— 3HaTh TPUBUAIbHBIE HA3BaHMsI BaXXHEHIIMX B OBITOBOM OTHOLIEHMM HEOPraHUYECKUX H
OpPraHUYECKUX BEILECTB;

— XapaKTepu30BaTh CBOWCTBA, MOJIYYEHHE U IPUMEHEHUE BAXKHEUIITNX MIPEICTaBUTENIEH KIIaCCOB
OpPraHUYECKUX COCIUHEHUN (aJKaHOB, AaJKEHOB, AaJKWHOB, QJKAaJUCHOB, apPOMaTHUYECKUX
YIJIE€BOJIOPOOB, CIHUPTOB, (PEHOJIOB, albAETUAOB, NPEAEIbHBIX OJHOOCHOBHBIX KapOOHOBBIX
KHCJIOT, CII0KHBIX 3()MPOB U )KUPOB, YIIEBOJOB, aMUHOB, aMUHOKHUCIIOT);

—- YCTaHaBJIMBATh 3aBUCHUMOCTb HSKOHOMHMKH CTpaHbl OT JOOBIYM, TPAaHCHOPTUPOBKH U
nepepaboTKU YTIeBOIOPOAHOTO CHIPhs (HEPTH U MPUPOTHOTO ra3a);

— DKCIEPUMEHTAJIbHO IOATBEPXKAATh COCTAB M CBOMCTBA BAKHEMIIMX IPEACTaBUTEIECH
U3YUEHHBIX KJIACCOB HEOPraHMYECKMX W OpPraHMYECKHUX BEIIECTB C COOJIIOJCHUEM IPaBUII
TEXHUKA O0€30MacHOCTH JUIsi paboThl C XUMHUYECKUMH BEIIECTBAMU U JIADOPATOPHBIM
00opynOBaHUEM;

— XapakTepu30BaTh CKOPOCTh XMMHMUYECKON peakuMu MU €€ 3aBHUCHUMOCTb OT pPa3IMYHBIX
(bakTopoB;

— XapaKTepHU30BaTh XUMHUYECKOE PaBHOBECHE U €T0 CMEIEHUE B 3aBUCHUMOCTH OT pPa3IMYHBIX
(bakTopoB;

— TMPOM3BOAMTH pacyeThl MO XHUMHUYECKUM (opMmynaM U ypaBHEHUSIM Ha OCHOBE
KOJIMYECTBEHHBIX OTHOIIEHUI MEX]ly YIaCTHUKAMU XMMHYECKHUX PEaKIIMi;

— co0ur0/1aTh paBHJIa IKOJOTHYECKOW 0€30IaCHOCTH BO B3aMMOOTHOUICHHSIX C OKpY’Karolen
cpeznoi npu oOpaleHNuH ¢ XUMHUYECKUMH BELeCTBaMU, MaTepUallaMi U ITPOLIECCaMH.
BoinyckHuk Ha 6230BOM YpPOBHE OJYYHT BO3MOKHOCTh HAYUYMThCSH:

— MHCIIOJIb30BaTh METOJ(bl HAyYHOI'O T[IO3HAHMsS TPH BBINOJHEHUM TPOEKTOB M y4eOHO-
HCCIIEIOBATENbCKUX 3a/1a4 XMMHUUECKON TEMATHKH;

— IPOTHO3UPOBAaTh CTPOCHHE M CBOWCTBA HE3HAKOMBIX HEOPTaHWYECKUX U OPraHUUYECKUX
BEIIECTB HA OCHOBE aHAJIOTHH;

— IPOTHO3UPOBaTh TEUEHUE XHMUYECKUX IIPOLIECCOB B 3aBUCUMOCTH OT YCIOBUH HX
MIPOTEKAaHUS U MpeyIaraTh Coco0bl yIpaBIeHHs 3TUMHU IIPOLECCAMU;

— YCTaHaBJIMBAaTh B3aUMOCBSI3M XUMHHM C MpeAMETaMH T'YMaHUTapHOTO IMKJIA (S3BIKOM,
JUTEPATypOU, MUPOBOM XyI0KECTBEHHOH KYJIBTYpOil);

— pacKpbIBaTh POJIb XUMUYECKUX 3HAHUN B Oyayllel MPaKTUYECKOM NesTeIbHOCTH;

— PACKpBIBaTh POJIb XUMUYECKUX 3HAHUH B (POPMUPOBAHUH WHAWBUIYAIbHOM 00pa3oBaTeNbHOM
TPaeKTOpUH;

— TPOTHO3MPOBATh CHOCOOHOCTh HEOPraHMYECKMX U OPraHMYECKUX BEIIECTB MPOSBIATH
OKHUCJIUTEIbHBIE W/WIM BOCCTAHOBUTENIbHBIE CBOWCTBA C YYCTOM CTENEHEM OKHCICHUS
3JIEMEHTOB, 00pa3yOLIUX UX;



— apryMeHTHpOBaTh E€IMHCTBO MHpPA BEUICCTB YCTAHOBJIEHHEM T'CHETHYECKOH CBS3HM MEXIY
HCOPTraHNYCCKUMHU U OPTaHUYCCKUMU BCUICCTBAMMU,

— BJIQ/IETh XMMHUYECKHUM S3BIKOM JJIsl 00OTaICHHUS CIIOBApHOT'O 3aIaca M pa3BUTHS PEUH;

— XapaKTepu30BaTh CTAHOBJIECHHE HAY4YHOW TEOpUH HA NpHMepe OTKpbITus llepuommueckoro
3aKOHA M TEOPUU XMMUYECKOTO CTPOCHHUSI OPTaHNYECKUX BEILECTB;

— KPUTHYECKH OTHOCHUTHCS K TICEBJOHAYYHOW XMMHUYECKON HH(MOpMAIMU, IMOIyIaeMOl u3
Pa3HbIX HCTOYHUKOB;

— TIOHUMAaTh TJ00aJTbHBIE NTPOOJEMBI, CTOSIIME TEpPe] YEIOBEYECTBOM (SKOJIOTHYECKHUE,
JHEPreTUYECKUE, CHIPHEBBIC), W INpeUIaraTh IIYyTH WX PEIICHHS, B TOM YHUCIE M C ITOMOIIBIO
XHUMHHU.

Nnes o Beayiei poiau TEOPETUYECKUX 3HAHWI B MPOLECCE MO3HAHMS MHpa BEIIECTB U
peaknuii cTajia OCHOBOW W JUII KOHCTPYMPOBAaHHS Kypca oOmiei xuMuu. Ha OCHOBE eIMHBIX
MOHSATUN, 3aKOHOB M TEOPUM XHMHH Y CTapIICKIACCHUKOB (OpMHUpPYETCS IIEIOCTHOE
MPEJCTABICHUE O XMMHYECKOM HAyKEe, O XMMHUYECKON KapTUHE MHpa KaK COCTaBHOM 4YacTH
€MHON €CTeCTBEHHO-HAYYHOU KapTHUHBI MUpA.

B xypce o0mieit xumMuu BHavyajie y4yalluecss 3HAKOMSTCS IMOCICAHUMH JOCTHIKEHUSIMH B
o0jacTh H3y4yeHHs aTOMa, Y3HAIOT O COBPEMEHHBIX METOJaX IIO3HAaHUS CTPOCHHUS aroMma,
YTIyOJISIOT U PACIIUPSIOT 3HAHUS, TIOJy4YEeHHBIC B KypCe OCHOBHOM IIIKOJIBI, O CTPOCHUU aTOMa H
BeniecTBa Ha ocHOBe [lepuonnueckoro 3akona u [lepuognueckon cucremsl J[. 1. Menneneena,
00 0OmmMX CBOWCTBAaX KJIACCOB OPraHMYECKHMX W HEOPTaHWYECKUX COEAMHEHUH (KHCIIOT,
OCHOBaHHWH, aM(OTEPHBIX COCAWMHEHHUI) B CBETE TCOPUHU DJICKTPOJUTUYECKOW ITUCCOIUAIIUN U
NpOTOHHOW Teopuu. Jlamee paccMaTpuBaeTcsi KIacCH(PUKAIUS XHMHUYECKUX pEakIuid B
OpraHMYEeCKOM M HEOPraHMYECKOW XMMHUU. 3aBepUIaeT KypC 3HAKOMCTBO CTapIIEKIACCHUKOB C
MEPCIICKTUBAMH Pa3BUTHS XUMHUYECKOW HAYKHM M XUMHYECKOTO MPOU3BOJCTBA, C MPOOIeMaMu
OXpaHbl OKPYKAOLIEH Cpelibl OT XUMUYECKOTO 3arpsI3HEHMS] U ITYTSMU UX PELICHUS.

1. Conepxanne Kypca

ConepkaHue Kypca XapakTepH3yeTcs UENOCTHOCTBIO W CHCTEMHOCTBIO Y4eOHOTro
npenMera, Ha OCBOCHHE KOTOPOTO OTBEJEHO KECTKO JIMMHTHPOBAHHOE ydeOHOE BpEMSI.

Kypc naer Ha usydenue oOIeil XumuH .

10 knacc. ba3oBblii ypoBeHb



CTpoeHue BelecTn

OcHoBHbIe cBelleHHsl 0 cTpoeHMM atoMa. CTpoeHue aToMma: SAPO U IJIEKTPOHHAs
obomnouka. 3oTonel. XuMu4eckuid 3ieMeHT. bosbIoii aApoHHBIN KoJutaiaep. Y pOBHU CTPOCHHS
BEIIIECTBA.

Ilepnoanueckas cucrema xumuieckux 3jiemMeHToB /[. . MenneneeBa B cBeTe y4eHust
0 crpoeHnu atoMa. Pu3nyeckuil CMbICI HOMEPOB: JIEMEHTA, NEepHOAa, IPpymnbl. BajgeHTHbIE
AJIEKTPOHBL. DJIEKTPOHHAs KOH(UTrypauuss aTroMoB. 3aKOHOMEPHOCTH HW3MEHEHHS CBOMCTB
3JIEMEHTOB B [IEPUO/IAX U Ipylnax. JJIEKTPOHHbIE CEMEICTBA XMMUYECKHUX 3JIEMEHTOB.

dunocopckre ocHOBbI 00mHOCTH [leproauyeckoro 3aKoHa U TEOPUM XHUMHYECKOT0
crpoenus. llpeanocbuiku oTKpbiTHA Ilepuonnmyeckoro 3akoHa W TEOPUHM XHUMHYECKOTO
cTpoeHus. Poib JIMYHOCTH B MCTOPUM XUMHH. Poib NpakTUKW B CTAHOBJIEHUU M Pa3BUTHUU
XUMHYECKON TEOPUHU.

HNonnas xumu4yeckasi cBfi3b U HOHHBbIe KpHCTALJIMYecKHe pemeTku. Katnonel kak
IPOAYKT BOCCTaHOBJEHHUS aTOMOB METaNIOB. AHHOHBI Kak IpPOAYKT OKHMCIEHHS aTOMOB
HeMeTaJs1oB. MloHHAsi XuMU4ecKasl CBsI3b U MOHHAsl KpUCTaJuIMuecKas pemierka. Monsl npocteie
U CJIOJKHBIE.

KoBajleHTHasi XMMH4YecKas CBS3b. ATOMHbIe M MOJIEKYJSIpHbIe KPHCTAJJIMYECKHe
pemeTkn. KoBasieHTHas: HEMOJIIPHAS U MOJIAPHAsL CBSI3U. DJIEKTPOOTpHUIIATeNbHOCTh. KpaTHOCTD
KOBaJIEHTHOM cCBsi3M. OOMEHHBII M JOHOPHO-aKLUENTOPHBIH MEXaHHU3Mbl 00pa30oBaHUs
KOBAJIEHTHBIX CBsi3eil. [10JIIpHOCTH CBSA3U U MOJSPHOCTH MOJIEKYJIbl. MOJIEKYIIpHbIE U aTOMHBbIE
KPUCTAJINYECKUE PEIICTKHU.

Mertaniauyeckass CBfI3b. MeTaJUIMUECKUE KPUCTAUIMYECKHE PEHICTKU. MeTtaumuyeckas
XUMHUYECKas CBSA3b: MOH-aTOMBI M 3JIEKTPOHHBIA ra3. du3umyeckue CBOICTBA METAJIOB U MX
IIPUMEHEHHE HA OCHOBE 3TUX CBOMCTB. CIIIaBbl YCPHBIE U LIBETHBIE.

Bonoponnasi xumnueckasi cBsisb. BooponHas xumuueckas CBA3b: MEKMOJIEKYIISIpHAs U
BHYTPUMOJIEKYJISIpHAsA. 3HAYEHUE BOJOPOIHON CBS3U B IPUPOAE U )KU3HH YEIIOBEKA.

IMosmmepsl. [lonumepsl, UX NodydeHHE: peaklUU NOJUMEPU3ALMH U TOJUKOHIECHCALUY.
ITnactmaccel. Bonokna. Heopranuueckue noammepsl

JucnepcHble cucreMbl. JlucrepcHble cUCTEMBI: aucnepcHas (aza U JUCIepCHOHHAas
cpena. Knaccudukanus qucriepcHbIX CUCTEM I10 arperaTHOMY COCTOSIHMIO U 110 pa3Mepy YacTHIL
¢a3pl. ['pyOonucriepcHbE CUCTEMBI: 3MYJIBCHUM, CYCIEH3UH, a’po30Jid. TOHKOIMCIEPCHbIE
CUCTEMBI: 30JI1 U renu. CHHEpe3HC U KoaryJsaiusl.

Jemoncmpayuu. Paznuunsie Gopmsl [lepuonunyeckoil cucreMbl XUMHUECKUX 3JIEMEHTOB
J1. 1. Menneneea. Mosienp KpUCTAIIMYECKON PEIIETKU XjIopuaa Hatpus. OOpa3ibl MUHEpAIOB
C NOHHOW KPHUCTAJUIMYECKOM PEIICTKOM: KalbLMUTa, FaJINTa, MOAEIN KPUCTAUIMUECKUX PELICTOK
«Cyxoro Jbaa» (WU uoja), anmMasa, rpadura (uiu kBapia). Monens MOJIsIpHOro oOBbEMa rasa.
OO0pa3ibl pa3InYHbIX TUCIIEPCHBIX CUCTEM: SMYJbCHUH, CyCNeH3UH, a’po30iei, reneil u 3omeil.
Koarymsuus. Cunepesuc.

Jlabopamopnvie onvimbi. MoienMpoBaHUE METAJUIMYECKON KPHUCTAINIMYECKONW PEIIETKH.
Henatypanus Oenka. [Tomydenue smynbcun pacTuTenbHOro Macia. [lonyuenue cycneH3un
«U3BECTKOBOIO MOJIOKay. [lomydyeHue KoIIouaHOro pacTBOpa KYpHMHOTo Oeilka U MccieJ0BaHue
€r0 CBOMCTB € ITOMOILBIO JIA3EPHOU YKA3KH.

XuMHYeCKHe peaKuu

Knaccupukanusi xXumMmuyeckux peakuuii. Peakuun 0e3 M3MEHEHHUs COCTaBa BEIECTB:
aloTponu3anuu U nzomepusanuu. [puuunel amnorponuu. Knaccudukanus peakuuii mo yuciy
U COCTaBy PEareHTOB M MPOAYKTOB M MO TEIUIOBOMY 3PdekTy. TepMoXuMuueckue ypaBHEHHS
peaKuuid.

CkopocTb XuMH4YecKMX peakuuii. CKOpOCTh XMMHUYECKOH peakuuu H (QakTopbl ee
3aBHCHMOCTH: NIPUPOJA PEarupyroLIX BEIIECTB, IUIONIA/lb UX CONMPUKOCHOBEHUS, TEMIIEpaTypa,
KOHIIEHTpaLus U Ham4ue katanuzatopa. Katanus. ®epmentsl. UHrHOUTOPBHI.



XuMHn4yeckoe paBHoBecue U CnocoObl ero cMmemeHusi. OOpatumbie peakmuu. OOmias
XapaKTepUCTHKA peakluu CHUHTE3a aMMHMaKka U YCJIOBUS  CMELIEHUS  PaBHOBECHS
IIPOU3BOJICTBEHHOIO ITPOLIEcca BIIPABO.

I'maposus. I'maponus HeoOpaTuMBbIi M oOpaTuMblii. Tpu ciaydas rumposusa cojieid. Pomib
T'HJIpOJIn3a B OOMeHe BelecTB. Poiib rupoin3a B SHEpreTH4eckoM oOMeHe.

OKHuCIANTEJBbHO-BOCCTAHOBHUTE/IbHBIE peakuuu. CreneHb okucieHus. OKUCIUTENb U
BoccTaHOBUTEINb. OKUCIIEHHE U BOCCTAHOBJIEHUE. DIIEKTPOHHBII OanaHc.

DJIEKTPOJIM3 PaciiaBoB U pacTBopoB. IIpakTHyeckoe mpuMeHeHHe 3JIEKTPOJIH3A.
l"anpBanomtactuka. ["'anpBaHocterus. Padbunuposanue.

Jemoncmpayuu. DK30- U DHIOTEPMUYECKHE pPeEaKUUU. TemoBble SBIECHUS INpU
pPacTBOPEHUH CEPHOM KHUCIIOTBI M aMMHUAYHON CEIMUTPBL. 3aBUCHUMOCTb CKOPOCTH PEAKLUUU OT
IIPUPOABI BEIIECTB HAa NPUMEPE B3aUMOJECHCTBUS PACTBOPOB PA3IUYHBIX KHCIOT OJUHAKOBOU
KOHIIEHTPALlMU C OJMHAKOBBIMM KYCOUYKaMH (IpaHy/laMH) LMHKAa U OAMHAKOBBIX KYCOYKOB
pa3HbIX METAJUIOB (MarHus, IIMHKA, JKEJI€3a) C pacTBOPOM COJISTHOM KHUCIIOTHI. B3aumoneiicTBue
pacTBOPOB CEPHOM KUCIOTHI ¢ pacTBOPAMHU THOCYJb(paTa HaTpUs PA3IMYHON KOHLEHTpAaLUU U
TeMieparypbl. Mogenp Kumsiero cios. PasnokeHue nepokcuia BOJOpPOAAa € IOMOIIbIO
HEOPraHMYeCKUX KaTalau3aTopoB (CoJei »kenesza, MOAMJA Kajus) U HPUPOJHBIX OOBEKTOB,
comepxammx  Kartamasy (celpoe  wmsco, kaprodens). Ilpocreiimme  OKHUCIUTEIBHO-
BOCCTAHOBUTEIIbHBIE PEaKLUU: B3aUMOJEHCTBHE LIMHKA C COJIIHOM KHCIOTOM M JKenle3a ¢
cynbarom meau(ll). Moaens anexTponuzepa. Moaenb 3IEKTPOJIM3HON BaHHBI I MOTYyYEHUS
AIFOMHUHMUS.

Jlabopamopuvie onvimwl. IlpoBeneHue peakuuid, HMAYIIUX [0 KOHLA, IO IPaBUILY
bepromte. PasnokeHne nepokcuia BOAOPOAA C IMOMOIIBIO JUOKCHAAa MapraHua. CmenieHue
paBroBecuss B cucreme Fe®* + 3CNS™ « Fe(CNS);. McrbiTanue WHIMKATOPAMH CpPEIbI
pacTBOpPOB coJieil pa3nuyHbIX THIIOB. B3anmoneiictBue pactBopa cyiabdara menu(ll) ¢ xenezom
Y TUJIPOKCHUJIOM HATpPHSL.

Ilpakmuueckan padoma. PenmieHne >KCIEPUMEHTAIBHBIX 3a7ad 10 TeMe «XHMMHYECKas
peaxkuus».

BemecTBa U Mx cBOMCTBA

Metanabl. O6umme ¢usnueckue cpoiictBa MetamioB. Kiaccupukamuss MeTalioB B
TexHUKe W XuMuu. OOlme XMMHYECKHEe CBOICTBa METa/lIOB. YCIOBUS B3aMMOIECHCTBUS
METAJIJIOB C PACTBOPAMHM KUCJIOT U cosiel. MeTamnorepmus.

Hemeranasbl. biaaropoanbie rasel. Hemertaimel kak okuciurenu. Hemeramnsl kak
BOCCTAHOBUTENU. Psint anexTpoorpuiatensHocTH. IHEepTHBIE MITH GJ1arOpoAHbIE Ta3bl.

Kuciaorsl Heopranuveckue W opranmdeckue. KuCIOTBI ¢ TOYKM 3peHUS aATOMHO-
MOJIEKYJISIPHOTO y4ueHHUs. KHCIOTBI ¢ TOUKH 3pEHUs TEOPUH DJIEKTPOJUTHUECKON ITUCCOLMALINH.
Kucnorsl ¢ Touku 3peHuss npoToHHOW Teopuu. OOIME XUMHUYECKHE CBOWMCTBA KHUCIOT.
Knaccudukanus Kucnor.

OcHoBaHMs HeopraHu4yeckue M opraHmyeckue. OCHOBaHMS C TOYKH 3PEHMS] aTOMHO-
MOJIEKYJISIPHOTO ydeHMs. OCHOBaHMS C TOUKH 3PEHUS TEOPUH IEKTPOIUTUYECKON TUCCOLUALINN.
OcHOBaHMSI C TOYKM 3pEHUs MPOTOHHOM Teopuu. OOLME XMMHYECKHE CBOMCTBA OCHOBAHUU.
Knaccugukanus ocHOBaHUH.

AM¢oTepHbIe coeJUHEHUSI HEOPraHUYecKue U opraHudeckue. AMQoTepHbIe OKCUIBI U
rugpokcuabl.  Ilomydenne wu  cBoiictBa  aM(OTEpHBIX  HEOPraHMYECKHX  COEIMHEHMH.
AMUHOKHUCIOTH — aM(OTepHbIe OpraHnyeckre coequHeHus. [lentuasl 1 nenTuaHas CBs3b.

Couun. Knaccuduxanus coneit. Kéctkocte Boabl M crnocoObl e¢ ycrpaHenus. Ilepexon
KapOoHaTa B rufjpokapboHat u o0opaTHo. OO1IMe XUMIUYECKHE CBOICTBA COJEH.

Hemoncmpayuu. Komnekuus wmetamwioB. Kosulekuus HemerauioB. BsaumopeiictBue
KOHIICHTPUPOBAaHHOM Aa30THOW KHCIIOTBI € MeApro. Bemblmika TepMuTHOM cMecH. Bcembimka
YEpHOTrO INOpoXa. BbITECHEHME TajloreHoB M3 HUX PacTBOPOB JIPYIMMM  TajOreHaMH.
BsaumopeiicTBue nmapoB KOHIIEHTPUPOBAHHBIX PACTBOPOB COISTHONW KHUCIOTHI U aMMHaKa («IbIM



6e3 orusy). [lomydyenne aMMuaka u u3ydeHue ero cBoicTs. Ilomydyenne amdoTepHOrorupoKcHIa U U3ydeHue ero cBoiicT. Ilomydyenne xE€CTKONU BOIBI U
YCTpPaHEHHE €€ KECTKOCTH.

Jlabopamopuvie onwvimpl. 1lonydyeHre HEpPaCTBOPUMOIO THAPOKCHJA M €ro B3aUMOJIEUCTBHE € KUCIOTOW. lccnenoBaHne KOHUEHTPUPOBAHHBIX
pPacTBOPOB COJISTHOW M YKCYCHOM KHCJIOT KaleJdbHbIM METOJIOM TpU WX pa3OaBlIeHUM BOIOW. Pa3nmuuHbie ciydam B3auMOJEWCTBUS PACTBOPOB COJEH
AIFOMUHHUS CO IIET0YbI0. Y CTpaHEHNE KECTKOCTH BOJIBI.

Ilpakmuueckasa padoma. Penienne 3KkCiepuMEHTAIbHBIX 33/]1a4 10 TeMe «BemecTsa u ux CBOMCTBAY.

XuMHs ¥ COBpeMEeHHOe 0011eCTBO

Xumuyeckass TexHoJiorusi. Ilpou3BoacTrBo aMMuaka W MeTaHOJA. XUMHUYECKas TEXHOJOTHS. XHMHYECKHE MPOLIECCHI, JIEkKAIIUE B OCHOBE
MIPOM3BOJICTBA aMMHAaKa U MeTaHoJa. XapaKTepUCTHKA 3TUX IpolieccoB. O0mIMe HayYHble MPUHIUITBI XMMUYECKOTO MPOU3BOJICTBA.

XUMHYECKasi TPAMOTHOCTh KAaK KOMIIOHEHT 00Ilell KyJabTypbl 4ejioBeka. MapKHpOBKa YIIAKOBOYHBIX MATEPHAIIOB, JICKTPOHUKHA M OBITOBOM
TEXHUKH, 3KOJIOTUYHOTO TOBapa, MPOAYKTOB MUTAHMS, STUKETOK 10 YXOY 3a OJEXKI0M.

Jemoncmpayuu. Monenb NPOMBIIUIEHHOW YCTAaHOBKM IOJIyYE€HHUS CEpPHON KHUCIOTHI. MoOJelb KOJIOHHBI CHHTE3a aMMuaka. BujaeodparmeHTsl u
CJIAM/IBI O CTENEHU SKOJOTMYECKON YUCTOTHI TOBApA.

Jlabopamopuwie onvimoi. VI3ydeHre MapKUpOBOK Pa3JIMYHBIX BUJIOB IIPOMBIIUICHHBIX U IIPOJOBOJILCTBEHHBIX TOBAPOB.



TemaTn4yeckoe nianupoBanue kypca 11 kinacca 6a3oBoro ypoBHs

(2 4 B HEHEMIO, BCero 68 4, u3 HUX 24 pe3epBHOE BpeMsi)

Xap AKTCPUCTHKA OCHOBHBIX BHJI0B

Howmepa
yPOKOB 1/ Tema ypoka OcHOBHOE cOfiep)KaHNE ypOKa JIEeATEIbHOCTH 06yqafo5unxc;£ (Ha ypoBHE
yueOHBIX ACWCTBUIN)
1—21 Tema 1. Ctpoenue Benrects (21 1)
1-3 OcCHOBHBIE CBEICHUSI O CTPOCHUU CrtpoeHue aToma: Ipo U JIEKTPOHHAs AprymMeHTHpOBaTh CII0)KHOE CTPOEHUE aTOMa
aToma oOostouka. M30Tonsl. XMMUYECKH JIEMEHT. KaK CHUCTEMBI, COCTOSIIIEN U3 SApa U

Bosbiioi anpoHHbIi Kojutaiaep. YpoBHU AJICKTPOHHOU 00OJIOUKH.
CTPOEHHSI BELIECTBA. XapakTepru3oBaTh YPOBHHU CTPOCHUS BEIIECTBA.
Jlemoncmpayuu. Iloptpersl OnuceiBaTh yCTPOMCTBO U paboty bombioro
9. Pezepdopna, H. bopa. Buneopparmentst u aJpOHHOTO KOJUIaiiiepa
cnaiapl «boJbIION aipOHHBIN KOJUIauaep»,
«YpOBHHU CTPOEHHUS BEILIECTBAY

4-6 [Iepnonnueckas cucrema @U3NYECKUI CMBICI HOMEPOB: JIEMEHTA, Haxonuts B3aMMOCBSI3HM MEX Y ITOJI0KEHUEM

XUMHUYECKHUX 3JIEMEHTOB
. . MenpeneeBa u yueHue o
CTPOEHHUH aTOMa

nepuoza, Tpymnisl. BageHTHbIE 2JIEKTPOHBL.
DneKTpoHHask KOHPUTYypalys aTOMOB.
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB
AIIEMEHTOB B [IEpHOJaxX U IpyIax.
DJEKTPOHHBIE CEMENCTBA XMMUUECKHUX
JJIEMEHTOB.

Hemoncmpayuu. Paznuunblie GpopMbl
[Teproanyueckoi cucTeMbl XMMUYECKUX
anemenToB /. 1. Menpneneesa. [loptper /1. 1.

JJIEMEHTA B MIEPUOINYECKON CUCTEME

. 1. MenpeneeBa u CTPOCHUEM €r0 aTOMA.
CocCTaBIATh 3JEKTPOHHBIE U AIEKTPOHHO-
rpadudeckre GOpMyIIbl aTOMOB S-, p- U d-
3JIEMEHTOB.

OTHOCUTH XUMHYECKHUE IJIEMEHTHI K TOMY WUJTH
MHOMY BJIEKTPOHHOMY CEMENCTBY




Meuneneesna.

JlabopamopHule onvimwl. MoaenupoBaHue
noctpoenus [leproguueckoit CUCTEMBI C
MOMOIIIbIO KAPTOUEK

7 dunocodckre 0CHOBBI OOIMIHOCTH IIpeanoceuiku oTkpelThs [Iepuoandeckoro IIpencraBnsaTe pa3BUTHE HAYYHBIX TEOPUH 110
Ileprognyeckoro 3aKkoHa U TEOpUN 3aKOHa U TEOPUU XUMHUYECKOro CTpoeHUs. Poib | crimpanu Ha OCHOBE TPEX (pOpMyIUPOBOK
XUMHUYECKOTO CTPOCHHUS JIMYHOCTH B UCTOPUU XUMUHU. Poib TpakTKu B [Ieproanueckoro 3akOHa U OCHOBHBIX
CTaHOBJICHUH U Pa3BUTUU XUMUYECKOU TEOpUU HaIpPaBJICHUN Pa3BUTHs TEOPUU CTPOCHHUS
Jemoncmpayuu. Ioptpetst 1. 1. MenzeneeBau | (XUMHUUECKOTO, SJIEKTPOHHOTO U
A. M. bytieposa MPOCTPAHCTBEHHOTO).
XapakTepru3oBaTh pOJb IPAKTUKH B
CTaHOBJICHUH U Pa3BUTUH XUMHUYECKON TEOPHUHU.
AprymMeHTHpoBaTh YyBCTBO I'OPJIOCTH 32
JOCTUKEHMS OTEYECTBEHHOW XUMHH U BKJIaJl
POCCHUHCKHX YYEHBIX B MUPOBYIO HayKy
8-9 Honnast xumudeckast CBs3b U KaTnoHs! Kak MpOIyKT BOCCTAHOBJICHUS aTOMOB | XapaKTepU30BaTh HOHHYIO CBA3b KaK CBS3b
HMOHHbBIE KPUCTAJUINYECKUE PEUICTKU | METAJJIOB. AHUOHBI KaK MPOJYKT OKHCIICHUS MEXy NOHaMH, 00pa3yIOUIMMHUCS B PE3yJIbTaTe
aTOMOB HeMeTauIoB. MIoHHas XuMu4ecKast CBA3b | OTJA4M MJIM NIpUEMa DJIEKTPOHOB aTOMaMH WU
Y MOHHAsl KpUCTaJUInueckas pemerka. Monbl IpyIIIaMHA aTOMOB.
IIPOCTHIE U CIIOXKHBIE. KnaccuduupoBaTh HOHBI IO pa3HBIM
Jlemoncmpayuu. Moaenb KpUCTAUTAYECKON OCHOBAHMSIM.
peweTku xyopuaa Harpus. OOpa3ibl MUHEPAIoOB | YCTaHABIMBATh 3aBUCUMOCTb MEX]ly TUIIOM
C MOHHOM KpHUCTaNINYECKON PEIIECTKOM: XUMHUYECKOH CBSI3H, TUIIOM KPUCTAJUIMYECKOU
KaJIbIIUTA, TaJInTa peeTKH U (U3NYECKUMHU CBOMCTBAMHU
BEILIECTB
10-11 KoBanenTHast XuMuueckas CBsI3b. KoBaseHTHas HENOspHAs U MTOJIIpHAs CBSI3U. OOBACHATH HHEPTHBIE CBOMCTBA OJIATOPOIHBIX

ATOMHBIE 1 MOJICKYJISIPHBIE
KPUCTAJUTMYECKUE PEIICTKU

DIIEeKTPOOTPHUIIATETLHOCTE. KpaTHOCTH
KOBaJICHTHOU CBsi3u. OOMEHHBIN U IOHOPHO-
aKIETITOPHBIN MEXaHU3MbI 00Pa30BaHUS
KOBAJIEHTHBIX cBsizel. [lonsipHOCTD CBsI3U U
MOJISIPHOCTh MOJICKYJIbI. MOJIEKyIIsIpHBIC U
AQTOMHBIE KPUCTAJUTMYECKUE PEILICTKH.
Jlemoncmpayuu. Moaenn KpucTaNTMYECKUX
PEIICTOK «CYXOro Jibaa» (MU U0Ja), aIMasa,
rpaduTa (W kBapua). MoJesnb MOJISIpHOTO

ra3oB 0COOEHHOCTSIMH CTPOEHUS UX aTOMA.
XapakTepu30BaTh KOBAJEHTHYIO CBA3b KaK
CB$13b, BO3HUKAIOIIYIO 32 CYET 00pa30BaHUs
OOIIMX 3JEKTPOHHBIX Hap MyTEM
MePEKPHIBAHUS AJIEKTPOHHBIX OpOUTANIEH.
KnaccudumpoBaTh KOBaJICHTHBIE CBSI3H 11O
pa3HBIM OCHOBAHUSIM.

YcTanaBiIMBaTh 3aBUCUMOCTH MEXK/Y TUIIOM
XUMHMYECKOH CBSI3U, TUIIOM KPUCTAJUINYECKOU




o0Béma rasa

pemeTKy U GU3NIECKUMHU CBONCTBAMHU
BEIIECTB

12 Meramnueckass XMMUYECKas CBA3b | MeTallTn4ecKrue KPUCTAIUTMYECKUE PEILICTKH. XapakTepu3oBaTh METAIUIMYECKYIO CBSI3b KAK
Meramueckass XMMUUYECKasi CBSI3b: HOH-aTOMBI | CBSI3b MEXKJly HOH-aTOMaMHU B MeTaJlIaxX U
Y DJIEKTPOHHBIN ra3. PU3nyecKue CBOKUCTBa CIJIaBaX MOCPEICTBOM 00OOIIECTBICHHBIX
METAJUIOB U UX IPUMEHEHUE HAa OCHOBE 3TUX BaJICHTHBIX 3JIEKTPOHOB.
cBoiicTB. CIsIaBbl YEPHBIE U LIBETHBIE. OOBSCHATH €AMHYIO PUPOY XUMUUIESCKUX
Llemoncmpayuu. Moienu KpUCTAIIINYECKUX CBA3EH.
PELIETOK METAJLIOB. VYcraHaBIMBaTh 3aBUCUMOCTb MEK1y THUIIOM
Jlabopamopnvie onvimul. MonenupoBaHue XUMUYECKOU CBSI3U, TUTIOM KPUCTAJIIINYECKOU
METAJIIIMYECKON KPUCTAUINYECKON PEeIIETKN PEIETKH U PU3NIECKUMHU CBOMCTBAMU
BEIIECTB
13 Bonoponnas xumudeckas cBs3b Bonopoanas xumu4deckas CBsi3b: XapakTepu30BaTh BOJIOPOJHYIO CBSI3b KAK
MEKMOJIEKYJISIPHASI U BHYTPUMOJICKYJISIpHASL. OCOOBIN THIT XUMHUYECKON CBS3H.
3HaueHHEe BOJIOPOJHOM CBS3HU B IPUPOAE U Paznuuars MEXMOIEKYISPHYIO U
JKA3HU YEJIOBEKA. BHYTPUMOJIEKYJIIPHYIO BOJIOPOIHBIE CBSI3U.
Jlemoncmpayuu. BuneodparMeHThI U CIIal bl YcraHaBnMBaTh MEXIPEAMETHBIE CBS3H C
«CTpyKTYypHI O€IKay. Ouosiorueit Ha OCHOBE paCCMOTPEHHSI TPUPOIbI
Jlabopamopnuie onvimul. JlenaTypanus Oenka BOJIOPOJIHOM CBSI3U U €€ POJIM B OpraHu3aluu
JKUBOU MaTepuu
14-15 [Tonumepst [Tonumepsl, UX MOTYYEHUE: PEAKLIUH XapakTepu3oBaTh NOJUMEPHI KaK
MTOJIMMEPHU3ALIMHY U TIOJINKOHICHCALINH. BBICOKOMOJIEKYJISIPHBIE COCITUHEHHS.
ITnactmaccel. BosokHa. Heoprannueckue Paznuuare peakuuu noiuMepusanuu 1
ITOJIMMEDBL. MTOJIMKOHACHCALUH.
Lemoncmpayuu. Komnexuun «Ilmactmacceiy, OnuceIBaTh Ba)KHEWUIINE TPEACTABUTEIN
«Bonoknay. O6pa3iel HEOPTaHMUECKUX MJIACTMACC M BOJIOKOH M Ha3bIBaTh 00JIACTH UX
IIOJIMMEPOB — BEILIECTB AaTOMHOM CTPYKTYPBI MIPUMEHEHHUS.
VYcraHaBIMBaTh €IMHCTBO OPTaHUYECKON U
HEOPraHUYeCKOW XUMHUU Ha TPUMEPE
HEOPraHWYECKHUX IMOJTUMEPOB
16-17 JucniepcHbIe CUCTEMBI JlucniepcHbIe CUCTEMBI: AUCTIepcHas (asza u XapakTepru30BaTh Pa3IMYHbIC TUIIBI

nucriepcuoHHas cpena. Kimaccudukanus
JIUCTIEPCHBIX CUCTEM I10 arperaTHOMY

COCTOSTHUIO U 110 pa3Mepy YacTull ¢a3bl.
['pybonucnepcHble CUCTEMBI: AMYJIbCUH,

JUCTIEPCHBIX CUCTEM Ha OCHOBE arperaTHoOro
COCTOSTHUS TUCTIEPCHOM (a3bl U
JIMCTIEPCUOHHON CpEeIbl.

PackpbIBaTh poJIb pa3IM4HbIX TUIIOB




CYCIIEH3MH, a3p030Jiu. ToHKOAMCTIEpCHBIE
CUCTEMBI: 30J11 U reau. CuHepesuc u
KOAryJIsILMsL.

Hemoncmpayuu. O6pa3ibl pa3InuHbIX
JUCIIEPCHBIX CUCTEM: DMYJIbCUH, CYCIICH3UH,
aspo3oiie, reqe u 3osen. Koarymnsuus.
Cunepesuc.

Jlabopamopnuie onvimel. Ilonydenue sMynbcun
pactuTenbHOro macia. Ilosydenue cycnensuu
«H3BECTKOBOro Mosioka». [lomyuenue
KOJUIOM/IHOTO pacTBOpa KypHUHOTO Oelika U
HCCJIEJOBAHNE €I0 CBOMCTB C ITIOMOLIBIO
JIA36pHOM YKa3Ku

JUCTIEPCHBIX CHCTEM B JKU3HU MPUPOIBI U
oOmiecTBa.

[TpoBoauTh, HAOIIOIATH U OITUCHIBATH
XUMHYCCKHH SKCIIEPUMEHT

18-19 O06o01eHre 3HaHUIT 10 TeMe TecTupoBaHue, pelieHNE 3a7a4 U YIIPAKHEHUH BBINONHATE TECTHI, pelIaTh 331244 U
0 TeMe YIPAXHEHUSI [0 TEME.
ITpoBOAKTE OLIEHKY COOCTBEHHBIX OCTHIKECHHIA
B YCBOCHHH TCMBI.
KoppekTupoBarth CBOM 3HaHHSI B COOTBETCTBHU
C IUTAHUPYEMBIM PE3YJIbTATOM
20 KonTponbnas padota Nel
21 Yok - KoppeKkuus
22- 40 Tema 2. Xumuyeckue peakuuu (19 1)
22-23 Krnaccudukanus XUMHIECKUX Peakiuu 6e3 M3MEHEHHsI COCTaBa BEIIECTB: KrnaccuduuupoBars XMMUYECKHE PEAKIIMH 110

peakuui

AJUIOTpONM3aMK U n3oMepu3anuu. [IpruunHel
aiorponuu. Knaccudukanus peakiuii no
YHCITy ¥ COCTaBY PEareéHTOB U IPOJAYKTOB U 110
teroBomy dddexty. Tepmoxumuyeckue
YPaBHEHHUS peaKLuil.

Jlemoncmpayuu. IK30- U SHIOTEPMUYECKHE
peakuuu. TennoBble BIEHUS NIPU PaCTBOPEHUU
CEpPHOM KUCJIOTHI 1 AMMHA4YHON CEIUTPBI.
Jlabopamopnvie onvimul. IIpoBeenue peakuui,
MIYIIUX 0 KOHLA, o npasuiy bepromie

pa3IMYHBIM OCHOBAHMSIM.
XapakTepu3oBaTh TEIIOBOM 3 PexT
XUMHUYECKHUX PEAKIUI U HA €70 OCHOBE
pa3InyaTh 3K30- U SHIOTEPMUYECKHAE PEAKIIAH.
OTtpaxxaTh TEII0BOM 3((PeKT XUMUIECKUX
pEeaKuuii Ha MUCHME C TTOMOIIBIO
TEPMOXUMHUYECKUX YPaBHEHUM.

[IpoBoauTH pacueThl HA OCHOBE
TEPMOXUMUYECKUX ypaBHEHUI.

ITpoBoIUTH, HAOIIOJATH U ONTUCHIBATh




XHUMHYCSCKHI OKCIICPUMCHT

24-26 CKOpOCTh XUMHYECKUX PEAKIINI CKOpOCTh XUMHYECKOH peakiuu U (akTopel e¢ | XapaKTepru30BaTh CKOPOCTh XUMUYICCKOM
3aBHCHMOCTH: IPUPOJA PEAruPYIOLINX BEUIECTB, | PeaKIHH U (aKTOPbl 3aBUCUMOCTH CKOPOCTHU
IUIOINAAb UX COIPUKOCHOBEHUS, TEMIIEPATypa, XUMHAYECKON peaKkuy OT IPUPOIBI
KOHIEHTpAUs 1 HaJMUKe KaTalln3aTropa. pearupymonux BelecTB, UX KOHIICHTPaIuH,
Karanusz. ®epmentsl. UHrHOUTOPBHI. TEMIIEPaTypBbl, IIIOIIAAN COIPUKOCHOBEHUS
Hemoncmpayuu. 3aBUCUMOCTb CKOPOCTHU BEIIIECTB.
peaKIMu OT MPUPOABI BELIECTB Ha MIPUMEpPE [TpoBouTH, HAOMIOAATH M ONMCHIBATH
B3aMMOJICHCTBHS PACTBOPOB PA3IMUHBIX KUCIOT | XMMHUYECKUN IKCIEPUMEHT C TOMOIIBIO
OJIMHAKOBOM KOHIIEHTPAIIUU C OJIMHAKOBBIMHU POHOTO SI3bIKA U SI3bIKA XMMUH.
KycoukaMmu (TpaHyjamH) IMHKA U OJIMHAKOBBIX | XapaKTepu30BaTh KaTalIM3aTOPHI U KaTallu3 KaKk
KYCOYKOB Pa3HBIX METAJUIOB (MarHus, IIMHKA, CTIOCOOBI YIPABJICHUSI CKOPOCTBIO XUMHUYECKOM
JKeJe3a) C paCTBOPOM COJISTHOM KUCIIOTHI. peaxIuu.
B3anMoneiicTBre pacTBOPOB CEpPHOW KUCIIOTHI C | Y CTaHABIMBATh HA OCHOBE MEKITPEIMETHBIX
pacTBopamu THOCYJIb(haTa HATPUS PA3IUYHON CBsI3eii ¢ Ouosorueit oodimee, ocobeHHoe U
KOHIICHTPALUHU U TeMIIepaTypsl. Monenb eIMHUYHOE I (PEPMEHTOB KaK
KHUIIALIero cios. Paznoxenue nepokcuaa OMOJIOTNYECKHUX KaTaIn3aTOPOB.
BOJIOPO/Ia C TIOMOIIHIO HEOPTAHUIECKUX PackpsiBaTh posib (hepMEHTOB B OpraHU3aUU
KaTaJIn3aTopoB (couiel xKene3a, MoIuAa Kallns) U | )KM3HU Ha 3emJie, a TakKe B MUIIEBOH U
PUPOJHBIX 00BEKTOB, COACPIKAIINX KaTalazy MEIUINHCKOW MPOMBIIIEHHOCTH
(ceIpoe msCo, KapTodes).
Jlabopamopuvie onvimul. Paznoxenue
HEPOKCH/Ia BOAOPOAA C TOMOUIBIO TMOKCHIA
Maprasia

27-28 OO6patuMocTh XMMHUYECKHX peakuuil. | OOpaTumble peakui. XMMHUYECKOe paBHOBECHE | XapaKTepHU30BaTh COCTOSHUS XUMUYECKOTO

XUMHYECKOe paBHOBECHE M CIIOCOObI
€ro CMEeILEHUs

1 CII0CcO0BI ero cMemeHus. Oomas
XapaKTepUCTHKA peaKlui CHHTEe3a aMMHaKa 1
YCIIOBUS CMEIIICHUS PABHOBECHS
MIPOM3BOJICTBEHHOTO TMIPOIIecca BIPABO.
Jlemoncmpayuu. CMelieHue paBHOBECHS B
cucreme Fe** + 3NCS™ « Fe(NCS);

PaBHOBECHSI M CTIOCOOBI €0 CMEIIEHHUS.
[IpenckaspiBaTh HaNpaBIEHUE CMEILICHUS
XMMHYECKOTO0 PaBHOBECHS TTPU U3MEHECHUH
yCIIOBU MPOBEICHUST 00pATUMON XUMUYECKOM
peaKuum.

ApPTryMEHTHpPOBATh BHIOOP ONTHMAIIbHBIX
YCJIIOBUHM TPOBEAEHUS TEXHOJIOTHYECKOTO
rporecca.

HaGmroaTh 1 onuchIBaTh AEMOHCTPAIMOHHBIN




XHUMHYCSCKHI OKCIICPUMCHT

29-30 I'mpponus ['maponus HeoOpaTuMelii 1 06paTumMsblid. Tpu XapakTepu30BaTh THIPOJIN3 KaK 0OMEHHOE
citydasi ruposnusa comueil. Ponb runponmusza B B3aMMOJICHCTBHE BEUIECTB C BOJIOM.
oOmeHne BeriecTB. Poib runponmsa B 3anuchIBaTh ypaBHEHHS PEaKIUil THIPOIIN3A
HHEPreTHYECKOM OOMEHE. Pa3IUYHBIX COJIEH.
Llemoncmpayuu. I'ngponus cosen pa3iimyHoro Paznuyars rupoIns 10 KaTUOHY U AaHUOHY.
tuna. BugeodparMeHTs! 1 ciai sl [Ipencka3pIBaTh peakuio Cpeibl BOTHBIX
«buonornyeckas posib rUAPOIH3AY. pacTBOpOB coJield, 00pa30BaHHBIX CHIIHBIM
Jlabopamopuvie onvimul. VictibiTanue OCHOBAHHUEM U CJIA00H KUCIIOTOMU, Cl1abbIM
WH/INKaTOPaMH CPEIbl PACTBOPOB COJIEH OCHOBAHHEM M CHIIBHOM KHCIOTOM.
pa3IMYHbIX TUIIOB PackpbiBaTh posib 00paTUMOTO IHAPOIU3A
OpPTaHUYECKUX COCTMHEHNH KaK OCHOBBI
oOMeHa BEIIeCTB B KUBBIX OpPraHU3Max u
obpatumoro ruaponn3a ATD kak 0OCHOBBI
SHEPreTUUEeCKOro oOMeHa B )KUBBIX
OpraHu3Max.
[IpoBoauTh, HAOIIOJATH M OTIMCHIBATH
XUMHAYECKHH IKCTIEPUMEHT C TIOMOIIBIO
POJTHOTO SI3BIKA U S3bIKA XUMHH
31-33 OKHUCINTENEHO-BOCCTAHOBUTENBbHBIE | OKUCIUTENTFHO-BOCCTAHOBUTEIFHBIC PEAKITUH. XapakTepHu30BaTh OKUCIUTEIBHO-
peakuuu Crenenb okucienus. OKUCIUTENb U BOCCTaHOBUTEINIbHBIE PEAKIIUU KaK MPOIIECCHI C
BOCcCcTaHOBUTENb. OKHCIICHHE U M3MEHEHHEM CTETICHEH OKMCIICHUS 2JIEMEHTOB
BOCCTaHOBJIEHHE. DIIEKTPOHHBIN OanaHc BEIIIECTB, YYaCTBYIOUINX B PEAKIIHH.
Jlemoncmpayuu. TIpocTenime OKUCIUTEIbHO- Cocranarts ypaHenus OBP ¢ moMorisio
BOCCTAaHOBHUTENbHbBIE PEAKIIMH: B3aUMOJICHCTBHE | METOJa SJEKTPOHHOTO OanaHca.
[IUHKA C COJITHOU KHUCJIOTOU U JKeJiesa C [IpoBoaKTH, HAOTIOIATH U OMIMCHIBATH
cynbdarom meau(ll). XUMHAYECKHH IKCTIEPUMEHT C TIOMOIIBIO
Jlabopamopuvie onvimol. B3anmopeiicTeue POIHOTO A3bIKA U SI3bIKA XUMHUHU
pactBopa cynbdara meau(ll) ¢ xemnezom u
THUIPOKCUIIOM HATPUS
34-35 DEKTPOIIN3 PACIIIIAaBOB H DJIEKTPOJIN3 PACTBOPOB U PACILIIABOB XapakTepru30BaTh AEKTPOIIN3 KaK

pactBopoB. IIpakTrueckoe
IIPUMEHEHHE JIEKTPOIIN3a

ANEeKTPoNUTOB. [IpakTHUecKkoe NpuMeHeHne
aNeKTpoin3a. ['aapbBaHOMIACTHKA.
l"anpBanocrerus. PapunupoBanue.

OKHCIIMTEIbHO-BOCCTAHOBUTEIbHBIN mmponecc.
Hpe)ICKaSBIBaTB KaTOJHBIC 1 aHOAHBIC
IIPOUECCHI U OTpAXKATh X Ha ITMCbME IJIA




Jlemoncmpayuu. Moaenb 3JI€KTpoIn3epa.
Mopneib 371eKTpOJIN3HON BaHHBI JUIS MIOJy4EHHUS
amoMuHus. O0pa3ibl MPOMBIIITICHHBIX U3/1ETHH,
HU3IroTOBJICHHBIX HA OCHOBC I'aJIbBAHOIIJIACTUKU U
rajibBaHOCTETUU

pacIuiaBoB U BOJIHBIX PaCTBOPOB
JIEKTPOJIUTOB.

PackpeiBaTh npakTH4ecKoe 3HaUEHUE
IEKTPOIM3a

36 [TpakTrueckas pabora Ne 1. Pelienue s3xcrnepuMeHTaNbHbIX 33/1a4 110 TEME [InanupoBaTh, MPOBOAUTH HAOIIOAATH U
Pemenue s3xcriepUMeHTANBHBIX 33129 | «XUMHYECKas PEaKLus» OMUCHIBATh XUMUUYECKHUI IKCTIEPUMEHT C
1o TeMe «XHUMHYECKasi PeaKius» COOIOICHHEM TIPABHJI TEXHUKH 0€30MaCHOCTH
37-38 [ToBTOpenue u 0000IIEHNE TectupoBaHue, pelIEHUE 33]1a4 U YIPA)KHEHUI BbInoHATE TECTHI, pelIaTh 3a1a4u U
M3y4YEHHOTO 10 TeMe YOPAKHEHUS TI0 TEME.
[IpoBOAUTH OIIEHKY COOCTBEHHBIX JOCTHKEHUIMA
B YCBOCHUU TEMBI.
KoppektupoBaTh cBOM 3HaHUS B COOTBETCTBUH
C IUIAHUPYEMBIM PE3YyJIbTaTOM
39 KonTponbnas padota Ne 2 «Ctpoenue BeniecTBa. XUMUYECKas pEaKIIHs»
40 Yok - KoppeKIus
41—58 Tema 3. BemmecTBa u ux cBoiicrpa (18 1)
41-42 MerTamisl O6mue ¢puznyeckre CBOMCTBa METAILIIOB. O000111aTh 3HAHUS U JE€IaTh BBIBOIBI O
Knaccudukanus MeTanioB B TEXHUKE U XUMUHU. | 3aKOHOMEPHOCTSIX MOJIOKEHUS K U3MEHEHU
OO0mre XUMHYECKHE CBOMCTBA METAJLIOB. CBOMCTB METAJUIOB B MEPUOJAX U TPYIITIAX
YcnoBus B3aUMOJEHCTBUSA METAIIIIOB C [Ieproanueckoi CUCTEMBI.
pacTBOpaMH KUCIIOT U cojiel. MeTamioTepmusi. XapakTepu3oBaTh OOIINE XUMHUYECKUE
Jlemoncmpayuu. Konnexkuust MeTaioB. CBOMCTBa METAJUIOB KaK BOCCTAHOBUTENIEH Ha
B3anmoneiicTBre KOHIIEHTPUPOBAHHON a30THOW | OCHOBE CTPOEHUS UX ATOMOB M MOJIOAKEHHUS
KHUCJIOTHI C ME/IbI0. BCIIBIIIIKa TEPMUTHOM CMECH. | METAJIJIOB B 3JIEKTPOXUMHUYECKOM PSILY
IToptper HAINPSIKEHUS.
H. H. bekerosa HabmroaTe ¥ ONMUCHIBATH XUMUYECKHIA
JKCTIEPUMEHT C TIOMOIIIBIO POTHOTO SI3bIKA 1
SI3bIKa XUMUU
43-44 Hewmerannsl. bnaropoansie rassl Hemerannsl kak okuciautenu. Hemeranmnsl, kak XapakTepru3oBaTh 00II1E XUMUIECKHE

BOCCTaAaHOBHUTCIIN. PSI)I OJICKTPOOTPULATCIIBHOCTH.

WueptHble niu 651aropoHbIe rasbl.

CBOMCTBA HEMETAJUIOB KaK OKUCIIUTENIEH U
BOCCTAHOBHUTEJICH HA OCHOBE CTPOCHUS UX




Hemoncmpayuu. Konnekuyst HEMETaLIOB.
Bcenbiika uépHoro nopoxa. BeitrecHenue
rajioreHOB U3 UX PACTBOPOB APYTUMHU
rajjoreHaMu

ATOMOB U ITOJIOKCHUA HCMCTAJIJIOB B PALY
OJICKTPOOTPULIATEIIBHOCTH.

HaGJIIOI[aTB U OIIHUCHIBATh XUMHUYCCKHUI
OKCIICPUMCEHT C ITIOMOIIBIO POAHOI'O A3bIKA U
A3bIKAa XUMHU

45-47 Kucnorsl HeOpraHu4eckue u KHCI0THI € TOUKM 3pEeHUsI aTOMHO- XapakTepru30BaTh OPraHUYECKUE U
OpraHUYEeCcKue MOJIEKYJISIpHOTO yueHus. Kuciorsl ¢ Touku HEOpPraHUYECKHUE KUCIIOThI B CBETE TEOPUHU
3peHUs TEOPUH NIEKTPOIUTUIECKON NEKTPOIIUTUYECKON JUCCOLUALUU U
qucconuanuu. KucioTsl ¢ TOUKHU 3peHus IIPOTOHHOM TEOPHUH.
IpOTOHHOM Teopuu. O0IUe XUMHUECKUE KnaccudunupoBaTs opranudeckue u
cBoiicTBa kucioT. Kiraccupukanus Kucior. HEOPraHUYECKUE KUCIIOTHI 110 Pa3InYHbIM
Lemoncmpayuu. Konnexkuus opraHn4eckux 1 OCHOBAaHUSIM.
HEOPraHUYECKUX KUCIIOT. PaznnuaTs obmiee, 0coOEHHOE U €TMHUYHOE B
Jlabopamopnuie onvimul. ViccnenoBanue CBOMCTBAX a30THOM, KOHLIECHTPUPOBAHHOU
KOHIICHTPUPOBAHHBIX PACTBOPOB COJISTHOU U CEPHOU U MYPAaBbUHOM KHCIIOT.
YKCYCHOH KHMCJIOT KaIleJIbHbIM METO/IOM IIPH UX [IpoBouTH, HAOMIOAATH U OIMCHIBATD
pa3baBiieHUN BOAOKH XUMHUYECKHN IKCIIEPUMEHT € IIOMOLIBIO
POJHOIO A3BIKA U S3bIKA XUMHH
48-49 OcHoBaHUsI HEOpraHUYECKHUE U OcHoOBaHMsI ¢ TOUKH 3pPEHUSI AaTOMHO- XapakTepru30BaTh HEOPraHNYECKUE OCHOBAHUS
OpraHUYECKHE MOJIEKYJISIPHOTO yueHus1. OCHOBaHUS C TOUKU B CBETE TEOPUU AIEKTPOJIUTUIECKON
3pEHUs! TEOPUU AIEKTPOIUTUUECKON JUCCOLIMAIUH.
qucconnanuu. OCHOBaHUS € TOYKU 3PEHMUS Paznuuath ob1iee, 0cOOEHHOE U €IMHUYHOE B
POTOHHOM Teopuu. OOIIe XUMUYECKUE CBOMCTBAaX T'MJIPOKCHUIOB U OECKUCIOPOTHBIX
cBoiicTBa ocHoBaHM. Knaccugukanus OCHOBaHUM.
OCHOBaHUM. XapakTepru30BaTh UX B CBETE IPOTOHHOMN
Lemoncmpayuu. Konnexkuus menodeid 1 aMMHOB. | TEOPHUH.
B3aumopeiicTBie napoB KOHIIEHTPUPOBAHHBIX [IpoBoauTh, HaOIIOIATH U OMUCKHIBATD
PacTBOPOB COJITHOM KUCIIOTHI M aMMHUaKa («IbIM | XMMUYECKUNA SKCIIEPUMEHT C TIOMOIIBIO
0e3 orus»). [lonyuenne ammuaka u u3ydeHue POJIHOTO SI3bIKA U SA3bIKA XUMHH
€r0 CBOMCTB.
Jlabopamopuvie onvimet. Ilonydenune
HEPAaCTBOPUMOTI'O THJIPOKCHJIA U €TO
B3aNMOJIEHCTBHE C KUCIOTOMN
50-51 AMpoTepHbIE COeTUHEHUS AmMpoTepHbIe OKCH]IBI M THIIPOKCUIBI. XapakTepu3oBaTh OPraHUUECKUE U

HCOPraHNYCCKUEC N OPraHUYCCKUE

[Tomy4yenue u cBolicTBa aM(pOTEPHBIX

HeopraHuyeckue aMmpoTepHble COETUHEHUS KaK




HEOPraHWYECKUX COCTMHEHU. AMHUHOKHUCIIOTHI
— aM(doTepHbIE OPraHUYECKUE COSTMHCHHUS.
[lenTuab! ¥ eNTUAHAS CBSI3b.

Hemoncmpayuu. Ilonydaenue ampoTepHOro
THJIPOKCH/Ia U U3YyYCHHE €r0 CBOMCTB.
Jlabopamopuvie onvimol. [lonyuenue
aM(pOTepHOro I'HIPOKCH/IA PU HETOCTATKE U
M30BITKE HICIOYN

BEIIIECTBA C IBOMCTBEHHOW (yHKIHEH
KHCIJIOTHO-OCHOBHBIX CBOHCTB.
ApryMeHTHpOBATh CBOICTBa aMUHOKHCIIOT KaK
aM(OTepHBIX OPraHNYECKUX COCITUHECHUI.
PackppIBaTh Ha OCHOBE MEXKIIPEIMETHBIX
CBsI3eii c OMONOTHel poIb aMUHOKHCIIOT B
OpraHu3aIH KU3HU

52-53 Comu Knaccugukanus coneit. JKecTkocTh BOJBI U XapakTepu30BaTh COJIM OPraHUYECKUX U
crocoObl e¢ ycTpanenus. [lepexon kapOoHata B | HEOPraHUYECKUX KUCIIOT B CBETE TEOPUU
ruapokapOoHaT u 0opaTHo. OOIMe XUMUYECKHE | DIIEKTPOIMTHUECKON AUCCOLUAIIH.

CBOIICTBa COJIEH. Knaccudunuposats conu no pa3inyHbIM
Jlemoncmpayuu. IonydeHune »ECTKOU BOJBI U OCHOBAHMSIM.
yCTpaHEHHE €€ KECTKOCTH. Paznuyats obiiee, ocoOeHHOE U eIMHUYHOE B
JlabopamopHvie onvimul. Y CTpaHECHUE CBOIMCTBAaxX CPEAHUX U KHUCIIBIX COJIECH.
JKECTKOCTHU BObI OnuceIBaTh )KECTKOCTH BOJIBI U CIIOCOOBI €€
yCTpaHEHUSI.
[IpoBouTH, HAOMIOAATH M ONMCHIBATh
XUMHAYECKHH IKCTIEPUMEHT C TIOMOIIBIO
POHOTO SI3bIKA U SI3bIKA XUMUHU
54 [TpakTryeckas padora Ne 2. Pemienue sxcriepuMeHTaNbHbIX 33124 [0 TEME: [TmanupoBaTh, MPOBOIUTH, HAOTIOAATH U
Pemienue sxcriepuMeHTaNbHbIX 3a71a4 | «BemecTsa u uX CBOMCTBA» OIMCBIBATh XUMHUUECKUH SKCIIEPUMEHT C
o Teme «BemecTBa u BX CBOHCTBa» COOJTIO/ICHUEM TIPABHJT TEXHUKU 0€301TaCHOCTH

55-56 IToBTOpenue u 06001IEHNE TEMBI TectupoBaHue, pelieHUe 3a/1a4 U YIpaKHEHUI BbInonHATE TECTHI, pelaTh 3a1a4u U
0 TeMe yIIpa>KHEHUS 110 TeME.

[TpoBOAUTH OIIEHKY COOCTBEHHBIX JOCTHKECHHUM
B YCBOCHUU TEMBI.
KoppekTrpoBath CBOM 3HAHHSI B COOTBETCTBUHT
C IJIAHUPYEMBIM PE3YIbTaTOM

57 KontponbHas padora Ne 3 «BeriecTBa 1 X CBOHCTBa»

58 VYPOK - KOppEeKITHsI




59—66 Tema 4. Xumusi u coBpeMeHHoe 0611ecTBO (8 u)

59-60 XuMudeckasi TEXHOJIOTHUS [Tpon3BOICTBO aMMHaKa U METaHOJIA. XapakTepru30BaTh XUMUYECKYIO TEXHOJIOTHUIO
XUMHYeCKHUe MPOIIECChI, JiexKallue B OCHOBE KaK MPOU3BOJIUTENBbHYIO CHITY O0IlIEeCTBa.
MPOU3BOJICTBA aMMHUAKa U METaHOJIA. OnuceiBaTh XMMUUYECKUE MPOLIECCHI, JIEKAIIIE
XapakTepuctuka 3THX nporeccoB. O0uue B OCHOBE IIPOU3BOJICTBAa aMMHAaKa U METaHOJIa,
HAyYHBIC TPUHIIUITEI XUMUYIECKOTO C TIOMOIIIBIO POJTHOTO SI3bIKA U SI3bIKA XUMUHU.
MIPOU3BO/JICTBA. YcTaHaBnuBaTh aHATOTHH MEXKIY ABYMSI
Jlemoncmpayuu. Moienb TpOMBILLIICHHON MPOU3BOJACTBAMM.
YCTaHOBKH TOJIyUYEHHUS CEPHOIN KUCIIOTHI. DopmynrpoBaTh 001 HAYYHBIE IPUHITUIIBI
Moienb KOJIOHHBI CHHTE3a aMMHaKa XUMHYECKOTO MMPOU3BOJICTBA

61-62 XuMuyeckasi TpaMOTHOCTD Kak MapkupoBKa ymakOBOYHBIX MaTepUANIOB, ApPryMeHTHpPOBaTh HEOOXOIUMOCTD

KOMITOHEHT OOIIEH KyJIbTypBI AJIEKTPOHUKH ¥ OBITOBOM TEXHUKH, XUMHYECKOH TPAMOTHOCTH KaK KOMITOHEHTA
YeloBeKa HKOJIOTUYHOTO TOBapa, MPOTyKTOB MUTAHMUS, OOIEKYIbTYPHON KOMIIETEHTHOCTH YeJIOBEKa.

ATUKETOK I10 YXOY 3 OJICKIOM. YMeTh mony4aTh HeOOX0 UMY HH(POPMAITHIO
Lemoncmpayuu. BuneodparMeHThI U CIaiiibl 0 | ¢ MAPKUPOBOK Ha YIIAKOBKAaX Pa3IMYHBIX
CTEINEHH PKOJIOIMUECKON YUCTOThI TOBapa. POMBINUICHHBIX U TTPOJOBOJILCTBEHHBIX
Jlabopamopnuie onvimul. I3yueHre MapkupoBOK | TOBapoB
Pa3IMYHBIX BUIOB MPOMBIILICHHBIX H
MIPOJIOBOJILCTBEHHBIX TOBAPOB

63-65 IloBTOpEeHue n 00001IeHNE KypCAa.

66 HToroBasi KOHTPOJIbHAS padoTa

67-68 Pe3epBHOE Bpemst




YMK «Xumusa. 11 knacc. bazoewtii ypoeerv)

1. O. C. I'abpuenan, U. I'. Ocmpoymos, C. A. Cnaokos. Xumus. 11 xnacc. ba3oBsrii
ypOBeHb. YuebHoe nocoodue.

2. O. C. I'abpuensn u op. Xumus. 11 xknacc. ba3zoBelit ypoBeHb. MeToIMUECKOE TTOCOOHE.

3. O. C. I'abpuenan, C. A. Cnaoxos. Xumusi. 11 xnacc. ba3oBblii ypoBens. Pabouas
TeTpab.

4. O. C. I'abpuenan, U. B. Tpucybuax. Xumus. 11 xnacc. ba3oslit ypoBens. [IpoBepounbie
Y KOHTPOJIBHBIE PA0OTHI.

5. DnexTponHast popma yaeOHOTO MOCOOusI.

Hugpopmayuonnsie cpeocmea

Humepnem-pecypcol na pycckom azvike

1. http://www.alhimik.ru TIpexncrtaBieHsl ciaeayroIue PyOPHKH: COBETHI aOUTYPHEHTY,
YUUTEII0 XUMHUH, CIIPAaBOYHHUK (OYeHb OOJbIIast mog0opka TabiaHIl M CIPABOYHBIX MAaTEPHAIIOB),
Becénask XHMMHs, HOBOCTH, OJHMMIIMAJbl, KyHCTKamepa (Macca HHTEPECHBIX HCTOPUYCCKHX
CBEICHMI)

2. http://www.hij.ru/ Xypuan «Xumust ¥ )KU3Hb» MOHATHO U 3aHUMATEJIBHO PACCKa3bIBAET
000 BCEM MHTEPECHOM, YTO MTPOMCXOIHUT B HAYKE M B MUPE, B KOTOPOM MBI JKHBEM.

3. http://chemistry-chemists.com/index.html DnekrponHsIil xypHan «XUMHKH 1 XUMHSD).
B xypHayie mpeacTaBIeHO MHOKECTBO OIBITOB [0 XMMHHU, COJCPIKUTCS MHOTO 3aHHMATEIbHOM
uH(OpMaIHH, TO3BOJISIONICH yBIeYb YICHUKOB SKCIIEPUMEHTAIBHOMN YaCThIO MPEIMETA.

4. http://c-books.narod.ru JTutepaTypa mo XuMum.

5. http://1september.ru/. XKypnan «IlepBoe ceHTSIOps» A yUuTeaeH U HE TOJIbKO. B HEM
NPEJICTABICHO OOJIBIIOE KOJUYECTBO pabOT YYEHHUKOB, B TOM YHCJI€ W HCCICIOBATEIHCKOTO
Xapakrepa.

6. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii MIKOJBHBIA MOPTAT €O
CChIJIKAMH Ha 00pa30BaTeNIbHbIC CAUTHI 10 XUMHHU.

7. wwwe.periodictable.ru CoopHuK cTaTeil 0 XHMHUYECKHX 3JIEMEHTAX, WLTIOCTPUPOBAHHBIN
IKCIIEPUMEHTaMHU.

Humepnem-pecypc na anziuiickom s3plke
http://webelementes.com. ComepXUT UCTOPHIO OTKPBITUS W OMHCAHHUE CBOWCTB BCEX
XMMHYECKHX JIEMEHTOB. ByieT mosie3eH ajist 00yJaroIuXxcs B I3bIKOBBIX MIKOJIAaX U Kilaccax.

Oo6vekmul yueOHbIX IKCKYpCUil


http://www.alhimik.ru/
http://www.hij.ru/
http://chemistry-chemists.com/index.html
http://c-books.narod.ru/
http://1september.ru/
http://schoolbase.ru/articles/items/ximiya
http://www.periodictable.ru/
http://webelementes.com/

1. My3eu: MuHepanoruieckue, KpaeBeTueckue, Xya0KecTBeHHbIe, [lonmnTexHnueckmii.

2. JlaGopatopuu: y4eOHBIX 3aBEACHUH, arpoXUMIIA0OPATOPUH, IKOJIOTUYECKHUE,
CaHAIUIPMUOJIOTUYECKHE.

3. AnTeku.

4. Tlpon3BoACTBeHHbIE OOBEKTHI: XMMUUYECKUE 3aBO/Ibl, BOJOOYHCTHBIE COOPYKCHUS U
JpyTrUe MECTHbIE IIPOU3BOICTBA.

Mamepuanmo-mexnuttecxoe obecneuenue Kabunema Xumuu

HartypaJjbHble 00beKThI

Harypanbable 00bekTbl, ucnoibdyembie B 10-11 knaccax mnpu oOydeHHH XHMUH,
BKJIIOYAIOT B c€0sl KOJUIEKIIMM MHUHEPAJIOB M TOPHBIX MOPOJA, METAJUIOB U CIUIABOB, OKCHJIOB,
KHCJIOT, OCHOBAHUH, COJIEH, B TOM YHCIE W MHHEPAJIbHBIX YJOOpEHUH, a TaKkKe KOJIICKIUH
OpraHWYECKUX BEHICCTB M MaTepuaiioB, npeaycmorpeHHbIXx PI'OC («Hedth m mpoaykTel e
nepepaboTkny», «KaMeHHBIH yroib ¥ IPOAYKTHl KOKCOXHUMHYECKOTO POU3BOJICTBAY,
«Bonoknay, «Ilnmactmaccei» u T. 1. O3HaKoMJIeHHE ¢ 00pa3llaMy HCXOAHBIX BEIIECTB U FOTOBBIX
M3JICNIUI TTO3BOJISIET MOJMYYHUTh HATISAIHBIE MPEACTABICHUS 00 3TUX Marepuasax, X BHEIIHEM
BUJIE, a TAKXKE O HEKOTOPBIX (PM3NYECKUX CBOMCTBaX. 3HAYMTEIbHbIC y4eOHO-II03HABATEIbHbIE
BO3MOXXHOCTH HMMEIOT KOJUIEKIIMM, M3rOTOBJIEHHbIE caMuMu oOywarouumucs. [Ipenmersr s
TaKUX KOJUJIEKIUI cOOMpatoTCsi BO BpeMsl SKCKYPCUH U APYrHMX BHEYPOUHBIX 3aHATHI.

Komnekunn ucnonb3yroT TONBKO AJ1s 03HAKOMIJIEHHS 00YYarolMXCsl ¢ BHEIIHUM BUJIOM U
(GU3M4YeCKUMHU CBOMCTBAMM Pa3IMYHBIX BEIIECTB M MaTepuasioB. J[sl MpoBeJeHUS XUMHUYECKUX
OTBITOB KOJUIEKIIMH HUCIIOJIb30BATh HEJb3S.

XuMHYecKre peakTUBbI H MATepHAJIbI

OOpareHre co MHOTMMH BelIeCTBaMH TpeOyeT CTPOroro COOJIIOJeHUs MPaBUl TEXHUKU
0e30macHOCTH, OCOOEHHO TIpWM BBIIOJHEHWH OIBITOB CcaMUMH oOydarommmucs. Bce
HEOO0XOAMMBIE Mepbl NPEJOCTOPONKHOCTH YKa3aHbl B COOTBETCTBYIOLIMX JOKYMEHTax U
MHCTPYKIHUAX, & TAK)KE B IIOCOOMSIX ISl YIUTEICH XUMUU.

Bce peakTuBBl M MaTepuainbl, HYXHBIE JUI1 IPOBEIEHUS JAEMOHCTPAllMOHHOIO U
YUYEHHYECKOTr0 JKCHEPUMEHTa, IMOCTaBIAOTCA B  00IIeoOpa3oBaTebHbIE  OpraHU3aluu
LEHTPAJIM30BaHHO B BHJE 3apaHee YKOMIUIEKTOBaHHbIX HabopoB. Ilpu HeobGxoanmocTu
NpUOOpETEeHUsT  JOIMOJIHUTENbHBIX PpPEAaKTUBOB U  MaTepualoB CJleayeT oOpamarbesi B
CIELMAIM3UPOBAHHbBIE MAra3uHBbI.

Xumnyeckas J1adopaTopHasi ocy/1a, anmaparbl ¥ IPUOOpbI

XuMudeckass TNOCyZAa MOAPA3AEsAeTCsl Ha JBE TIPYNIBL: I BBINOJIHEHHS OIBITOB
00yyarouMuUCs U 17151 IEMOHCTPAIIMOHHBIX OIBITOB.

ITpuGopsl, anmapaTel U YCTaHOBKH, MCIIOJIb3yeMble Ha ypokax xumuu B 10-11 kmaccax,
KJIACCU(UIUPYIOT HAa OCHOBE MPOTEKAIOIIUX B HUX (PU3NYECKUX U XMMHUECKHUX IPOIECCOB C
Y4aCTHEM BEILECTB, HAXOASAIMXCS B Pa3HBIX arpEraTHhIX COCTOSHUSAX:

1) npubops! i pabOThl C Ta3aMH — TOJyYCHHE, COOMPAaHUE, OYHUCTKA, CYIIKA, MOTJIONICHUE
ra3oB; peaklUd MEXIy MOTOKaMM ra3oB; PEaKLIMM MEXIy ra3aMu B DJEKTPUYECKOM pa3psle;
peaKiuy MeX/ly ra3aMu IIpU MOBBIILIEHHOM JaBJICHUH;

2) anmaparbl M PUOOPHI Ul OMBITOB C KUIKUMH U TBEPIBIMH BEUIECTBAMH — MEPETOHKA,
¢buabTpOBaHWE, KpHUCTAUIM3ALMS;, MPOBEIACHHE peakUuid MeXAY TBEPAbIM BEUIECTBOM H
AKHUJKOCTBIO, KUAKOCTBIO U KHUJIKOCTBIO, TBEPIBIMH BELLIECTBAMH.

3) matumku PH, 371€KTPOMPOBOIHOCTH, TEMIIEPATYPHI H JIP.

Bue »sT1oil Knmaccudukanuu HaxoAuTcs ydyeOHas ammaparypa, NpelHa3HAaueHHas st
U3Y4YEHHS] TEOPETHYECKHX BOMPOCOB XHMHHU: MJI1 JAEMOHCTPAllUU 3JIEKTPOIPOBOJHOCTH
pacTBOpPOB U JIBM)KEHUS MOHOB B JJIEKTPUUECKOM II0JIE, JJIS MU3YyYEHHUS CKOPOCTH XMMHYECKOU
peaKuy 1 XUMUYECKOI0 PABHOBECHS, DJIEKTPOJIN3a, IEPErOHKH HePTH U T. 1.

BcnomoratensHyto poiib  UTparOT M3MEpPUTEIbHBbIE M HarpeBaTelbHbIE MPUOOPBI,
pa3IMyYHbIe MPUCTOCOOIEHUS /ISl BBIIOJIHEHUS OTIBITOB.



Moaeau

OObekTaMH MOJEIUPOBAHUS B XUMHUU SIBISIIOTCS aTOMbI, MOJIEKYJIbI, KPHUCTAJUIbI,
3aBOJICKME amnmaparbl, a TaKKe XMMHUUYECKHE MPOIECChl. B mpenomaBaHuu XMUMHUHM HUCIOJIB3YIOT
MOJICJIM KPUCTAJUTMYECKUX PENICTOK aiMasa, rpadura, cepbl, Gocdopa, okcuaa yriaepona(lV),
noja, keje3a, Meu, MarHus, MOJIEJIU KPUCTAIUIMUYECKUX PEIICTOK BAKHEUIITUX MPEACTaBUTENICH
KJIACCOB OPraHUYECKUX COEIMHEHUH.

Brimyckatorcst Habopbl Mojieneli aTOMOB JIJIsl COCTABJICHUS IIAPOCTEPKHEBBIX MOJENEH
MOJIEKYJI, B IEPBYIO OU€pe/lb, OPraHUUYECKUX COeTMHEHUM.

YueOHbIe MOCO0OMS HA IIEYATHOM OCHOBE

B npomecce oOyueHuss XHMHUU HCIOJB3YIOT CIEAYIOIME TaOJULBI MOCTOSHHOTO
skcnonupoBanus: «llepuoanueckas cucremMa xumudeckux 3iaeMeHToB [[. 1. Menneneesay,
«Tabnaua pacTBOPUMOCTH KHCJIOT, OCHOBAHMH W COJICH», «DJICKTPOXUMUUYCCKUA P
HaIpsDKEHUH MeTayuioB», «BajeHTHbIE cocTOosHUS atoMa yriepona», «lIpocTpaHcTBeHHOE U
ANEKTPOHHOE CTPOCHHE MOJIEKYJI OPraHUYECKUX COSTUHEHUN» U JIp.

JUist opraHu3aiil CaMOCTOSITEILHONH pPabOThl OOYYAIOMIMXCS Ha YPOKaxX HCHOJBb3YIOT
pazHooOpa3Hble JUAAKTHYECKHE MaTepuajbl: TETpaaud Ha IEYaTHOM OCHOBE WIIU OTJEJIbHBIE
paboyrie JIMCTHI — HMHCTPYKIMH, KAapPTOYKH C 3aJaHUSIMH PAa3HOW CTENEHU TPYIHOCTH JUIS
M3Y4YEeHHsI HOBOTO MaTepHalla, CaMOIIPOBEPKU U KOHTPOJIS 3HAHUH.

JKPaHHO-3BYKOBbIE CPEJCTBA 00yYeHMSsI

K skxpaHHO-3BYKOBBIM cpeicTBaM OOyuU€HHUsI OTHOCAT TaKHE MOCOOUs, KOTOPbIE MOTYT
ObITh BOCHPHUHATHl C TIOMOIIBIO 3PEHUS M CiayXa. OTO KHUHOMWIbMBI, KHHO(pPArMEHTHI,
nuapUIbMBI, TUATIO3UTHBBI (CIIAiAbl), €AMHUYHbBIC TPAHCIIAPaHTHI s TpadomnpoekTopa. Cepun
TPAHCMAPAHTOB IO3BOJSIOT WMUTHUPOBATH JBUKEHHE IYTEM IOCIEI0BATEIBHOIO HAJIOXKEHUS
OJIHOTO TpaHCIapaHTa Ha APYToM.

Texnunueckue cpeacra ooyuenus (TCO)

BonbIIMHCTBO TEXHUYECKUX CPEACTB OOy4YeHHS HE pa3padaThiBajIOCh CIELMAIBHO IS
IIKOJIbI, & M3HAYAJIBHO CIYKUJIO AJS Mepenadd U oOpaboTku MHGPOPMAIUU: TO Pa3TUYHOTO
poJla MPOEKTOPHI, TEIEBU30pbl, KOMIIBIOTEPHl M T. JA. B yueOHO-BOcIUTATENBbHOM Ipoliecce
KOMITBIOTEP MOYKET UCIOJIb30BATHCS ISl pEICHUS 3a7a4 HAYYHON OpraHU3allii TPYa YUUTEI.

[Ipu ucnosb30BaHUU TEXHUUECKUX CPEACTB OOYUEHHUs CIEAyeT YYUTHIBATH BPEMEHHbIE
orpanuueHusi, Hanaraemple CanutapHbiMu npaBuwiamu ¥ Hopmamu (CanlluH). HempepsiBHas
MPOJOJKUTENBHOCTh JEMOHCTPAllMd BHAEOMATEpUAIOB Ha TEJIEBU3MOHHOM »J3KpaHe M Ha
00JIBIIIOM DKpaHEe C HCIONb30BAaHHEM MYJIBTUMEIUITHOTO MPOEKTOpa HEe JOJKHA MPEeBHIMAaTh 25
muH. Takoe »xe orpanwdeHue (He Oosiee 25 MHH) pacmpoOCTpaHSETCS Ha HEMPEpPBIBHOE
UCIOJIb30BaHNE WHTEPAKTUBHOM JOCKM ¥ Ha HENPEepBhIBHYIO paboTy oOydJaromuxcs Ha
MEPCOHAIIBHOM KOMIIbIOTEpE. YPOKOB C HCIIOJIb30BAHMEM TaKUX TEXHUYECKUX CpPEICTB
oOyueHHusl, KaK TeJIeBU30pP, MYJIbTUMEIUWHBIM MPOEKTOp, MHTEPAKTUBHAS JIOCKA, JOKYMEHT-
Kamepa, JI0JDKHO ObITh He 0oJiee MIECTH B HENEN0, a YPOKOB, Korjaa odyvaromuecs padoTaloT Ha
MePCOHANTBHOM KOMIIBIOTEPE, — HE 0oJiee TPEX B HEJEIIO.

OobopynoBanue kabuHeTa XUMUM

Kabuner xumun J0mkeH ObITh 000pYA0BaH CIIEUATbHBIM JEMOHCTPAIIMOHHBIM CTOJIOM.
Jnsa  oOecneyeHust Jydiled BUIUMOCTH  JEMOHCTPALIMOHHBIA  CTOJI  PEKOMEHJyeTcs
yCTaHABIMBATh HA TIOJUYM.

B xabuneTax XMMHUHM yCTaHABIMBAIOT JIBYXMECTHBIE YUYCHHUECKHUE JTAOOPATOPHBIEC CTOJIBI
C MOABOJKOM 3JIEKTPOIHEPTUH. YUEHUUYECKHE CTOJbI AOJKHBI UMETh MOKPBITHE, YCTOWYUBOE K
JEUCTBUIO arpeCCUBHBIX XUMHUYECKHX BEIIECTB, M 3aIIMTHBIE OOPTHUKH TIO HAPYKHOMY Kparo.
KabuneTsl xumMun 00OpYIYIOT BBITSOKHBIMU IIKadaMH, PacIoNOKEHHBIMUA Y HAPYKHON CTEHBI
BO3Je crosia yuutens. s mpoBedeHHs] Ja0OPATOPHBIX OMBITOB HCIOJIB3YIOT TOJBKO MHHH-
CHUPTOBKHU.

VYyeOHBIE JOCKH JOJKHBI OBITh M3TOTOBIICHBI M3 MaTE€PHATIOB, HWMEIOIIMX BBICOKYIO
aIre3UI0 ¢ MaTepuajIaMu, UCIOIb3YEMBIMU UIS MMCHhMa, XOPOIIO OYHUINATHCS BIAKHOM T'yOKOH,
OBITH U3BHOCOCTOMKHUMU, UMETh TEMHO-3€JICHBII IIBET U aHTUOJIMKOBOE MOKPHITHE. YUeOHbIE



JIOCKH 000pyAyIT copUTaMU, KOTOPBIC AOKHBI TPHUKPEIUIAThCS K creHe Ha 0,3 M BbIIe
BEPXHETO Kpas JOCKU U BBICTyNAaTh Bepea Ha paccrosiHue 0,6 M.

TeneBu30psl yCTaHABIMBAIOT HA CHEIHAIBHBIX TymMOax Ha Bbicote 1,0—1,3 M OoT momna.
IIpu mpocMoTpe Tenenepenay 3puTENbCKUE MECTa JOJKHBI pacrojaraTbCsi Ha pacCTOSHUU HE
MeHee 2 M OT 3KpaHa JI0 IJ1a3 00y4yaroIuxcsl.

JU1s MakCHUMajbHOI'O MCIIOJIb30BaHMsSI JHEBHOI'O CBETa M PaBHOMEPHOI'O OCBELICHMS
yueOHBIX NOMELIEHUH He CcliefyeT pa3MellaTh Ha MOJOKOHHUKAX IIUPOKOJUCTHBIE pacTEHUs,
CHIDKAIOILME YPOBEHb €CTECTBEHHOI'O OCBEILEHUs. BricoTa pacTeHMi HE OJIKHA MpEeBbILATh 1S5
cM (0T NMOJOKOHHMKA). PacreHust nenecoobpazHo pa3MmellaTb B IEPEHOCHBIX LBETOYHMIIAX
BbICOTOM 65—70 cM OT moJia MM MOABECHBIX KAIIIO B IPOCTEHKAX MEXIY OKHAMH.

Jlis oTAenkyu ydyeOHBIX IOMEIIEHUH MCIONB3YIOT MaTepuanbl M KpacKd, CO3Jaroliue
MaTOBYIO MOBEPXHOCTh. J[Ist cTeH y4eOHBIX MOMEIIEHHUH ClieayeT UCIOIb30BaTh CBETIIbIE TOHA
KENTOro, OEKeBOro, po30BOI0, 3€JCHOr0, rojlyooro IBETOB; JUIS JABEPEH, OKOHHBIX paM —
Oeblii 1BeT.

KabuHer XuMuM JOKEH OBITh OCHAIIECH XOJIOJHBIM M TOPSYMM BOJOCHAOXKEHHEM M
KaHaJIM3aLuen.

B xabunere xumuu 00513aTeNbHO A0JKHA OBITh alTeyka, B KOTOPYIO BXOJAT:
. KryT kpoBoOCTaHaBIMBAIOLIUI pe3UHOBBIN — 1 1mT.
. [Ty3pIpp anst npaa — 1 wr. (runorepmudeckuii maker — 1 mr.).
. BuHT crepunbHbIA, mmpokuid 7 X 14 cM — 2 mrT.
. bunT crepunbHbIii 3 X 5 cM — 2 mT.
. bunt HectepunbHBIN — 1 mIT.
. Candetku cTepusbHble — 2 YII.
. Bara crepunbnast — 1 ym.
. JlelikomnacTeipb mupuHoit 2 cM — 1 katymika, 5 cm — 1 kaTymika.
. BakTepuImaHbIN JeHKOIUIaCTHIPh pa3HbIX pasmepoB — 20 mT.
0. CriupToBoii pacTtBop noaa 5%-upiit — 1 ¢akoH.
11. Boauslii pacTBOp aMMuaka (HallaThIpHBIA COUPT) B amIrynax— 1 yii.
12. PactBOp nepokcuaa Bogopoaa 3%-ueiift — 1 ym.
13. IlepmaHraHat Kanus KpUCTALTHIeCKUH — 1 yrI.
14. Ananwrus 0,5 r B Tabnerkax — 1 ym.
15. Hacroiika Banepuansl — 1 ym.
16. Hoxuunnsr — 1 mmr.
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