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IHosicHUTEALHAA 3aIIUCKA

Pabouas mporpaMma 1O XMMHM COCTaBJieHa Ha OCHOBe: TpeGoBaHMii K pe3yibTaTam
cpenHero ooulero odpasoBanusi, mpeacTaBieHHbIX B @enepanbHoM ['ocynapctBeHHoM Cranmapre
Cpennero Oo6mero OOpa3oBaHHs; TPUMEPHOW MPOTPaMMBI CPEIHEro OO0IIero oOpa3oBaHHs IO
XHMHH; OCHOBHOW 00pa30BaTEIbHOM MpOrpaMMmbl cpeaHero odmiero odpaszoanuss MBOY COII
Nel5 um. b.H. ®népoaa.

Jannast pabodass mporpaMMa OpHEHTHPOBAaHA Ha HCIIOJIb30BaHHE YYEOHHUKOB MO XUMHH U
yaebHOo-MeTonudeckux mocodouit YMK O.C. T'abpuensa, U.I'. Octpoymos, C.A. Cnagkos.

st peanu3anuu pabodeit nmporpammbl B yueObHoMm tiaHe MbOY COII Nel5 um. B.H.
®néposa, BbiieneHo lyac B Hepenmo B 11 kiacce, Bcero B ro 34u4.

@DenepalibHbIil TOCYJAapCTBEHHBIN 00pa3oBaTeNbHBIA CTaHAAPT oOIero oOpa3oBaHUs, a
TaK)K€ OCHOBHBIC WU M TOJOXKeHus lIporpammbl pa3BuTus (OPMUPOBAHUS YHHUBEPCATIHHBIX
yueOHBIX JEeHCTBUM Al cpenHero oOImero oOpa3oBaHHs COCTABISIOT OCHOBY MpeiiaraeMoin
paboueii mporpaMmsl.

CornacHo 00pa3oBaTelbHOMY CTaHIAPTY, TJABHBIE LIENU CpeIHero odiero odpazoBaHUs
COCTOSIT:

1) B nmnpuoOpereHMH 3HAHWH, YMEHHMH ¥ CIOOCOOOB JEATEIBHOCTH, COJACHCTBYIOLIMX
(OpMHUPOBAHHUIO LIETIOCTHOTO MPEACTABIEHHUS O MUPE;

2) B pa3BUTHHU OIBITA PA3HOOOPA3HOM AESATEILHOCTH, CAMOIIO3HAHUS U CAMOOTIPEICIICHHUS;

3) B OCO3HAHHOM  BBIOOpE  HWHIMBHUIYyaJIbHOW  OOpa30BaTEIbHOW  TPACKTOPHUH |
npohecCuOHaNBHOM NeSTeNbHOCTH.

Bonpmioit BkiIag B JOCTIDKEHHE STHX LENeld cpeaHero oOmero oOpa3oBaHWS BHOCHT
U3YYEHHE XUMHUH, KOTOPOE MIPU3BAHO 00ECTICUUTh:

1)  ¢dopmupoBaHuE eCTECTBEHHO-HAYYHOW KApTHHBI MHpPa, B KOTOPOM CHCTEMa XUMHYECCKUX
3HAHUU SABISETCS €€ BaKHEHIIIUM KOMIIOHEHTOM;

2)  pa3BUTHE HMHTCIUICKTYyaJIbHOTO W  HPABCTBEHHOTO IOTEHIMANA  CTAPIICKIACCHUKOB,
(dopMHpOBaHHE y HUX 3KOJIOIMYECKH T'PaMOTHOIO NOBEACHMS B Y4eOHOH M IpodeccCHOHATbHON
JIeSTeTbHOCTH, a TaK)Xe B OBITY;

3) oOco3HaHHME CTapIICKIACCHUKaMH HEOOXOIMMOCTH PAa3BUTHUS XUMHH W XUMHYECKOIl
IIPOMBIIIIEHHOCTH KaK MPOU3BOJUTENBHON CHUITBI OOIIECTBA;

4)  TOHMMaHHE HEOOXOJMMOCTH O€30MacHOro OOpalleHHs C BEIIECTBAMH W MaTepHAaIaMH,
HCIOJIb3YEMBIMHU B ITPO(EeCCHOHAIBHOM 1eATENbHOCTH U MTOBCETHEBHOM KU3HU.

3agauu npyu U3y4eHNH XUMHUH HA 0a30BOM YypPOBHe:

1) mnoHMMaHHME 3HAYMMOCTH XHMHYECKUX 3HAHUHM IS KaXKIOr0 WICHa COIMyMa; YMCHHUE
OLIEHUBATh pa3lUyHble (PAKTHI U SBJICHUSA, CBSI3aHHBIC C XMMHUUYECKUMH OOBEKTaMH U MPOLIECCaMH,
Ha OCHOBE OOBEKTHUBHBIX KPUTEPHEB U OIpPENeIEHHON CHUCTEMBbl IIEHHOCTEH, (opMyInpoBaTth U
000CHOBBIBaTh COOCTBEHHOE MHEHUE;

2) T[OHMMAaHWE pOJIM XHMHH B COBPEMECHHOW €CTECTBEHHO-HAYYHOW KapTHHE MHpa U
UCMOJIb30BAaHUE XUMMUYECKUX 3HAHUM JUid OOBSICHEHUS OOBEKTOB M MPOILECCOB OKPYKAIOLICH
JIEUCTBUTEIBHOCTH - PUPOJHOM, COITUATBLHOM, KYJIbTYPHOM, TEXHUYECKOU CPEJIbI;

3) ¢dbopmMHpoBaHHE Y CTApIICKJACCHUKOB IPH M3yYeHUMH XUMHM OIbITa TMO3HAHUSA U
CaMOIIO3HAHHUS C TTOMOIIbIO KJIFOUEBBIX KOMIIETEHTHOCTEN (KITIOUYEBBIX HABBIKOB), KOTOPHIE UMEIOT
YHUBEPCAJIbHOE 3HAUYEHUE /IS PAa3UYHBbIX BUIOB JESITEIbHOCTH, - MOUCKA, aHAIU3a U 00pabOTKU
uH(pOpMalliK, H3rOTOBJIEHUS HWHGOPMAIMOHHOTO MPOAYKTa M €ro Mpe3eHTalu, NPUHATHSI
peleHni, KOMMYHHKaTHUBHBIX HaBBIKOB, 0€30IaCHOT0 OOpallleHus C BEIECTBAMU M MaTepUaiaMu B
MOBCEIHEBHOM JKU3HU U TPO(HECCHOHATIBHOM e TEIbHOCTH.

Mecto npeamera B yueOHOM IJIaHe
Kypc xumum B cpenHed ikosie mnpemycmarpuBaercsi denepanbHbIM TIOCyAapCTBEHHBIM
o0pa3oBaTeNbHbIM CTaHAAPTOM KaK COCTaBHas dYacTb HpeaMeTHOHl obnactu «EcrecTBeHHO-



Hay4Hble TpeaMeTsl». OOyuarommecs MOTYT BbIOpaTh sl M3y4eHHs] MHTETPUPOBAHHBIN Kypc
€CTECTBO3HAHMS U XUMHUIO, KaK Ha 6a30BOM, TaK U Ha yriayOJIEHHOM ypOBHE.

Pabouas mporpamma mo XMMHUHU JJISl CpelHEro odmero obpa3oBaHus Ha 0a30BOM YpOBHE
cocTaBiieHa U3 pacuéra | Jyac B HeZeNIo.

JInyHOCTHBIE, MeTanpeAMeTHbIE H NIPeJIMeTHbIe Pe3yJIbTAThl 0CBOCHHSI Kypca XMMHUH

OOyuenne XMMUU B CPEIHEN IIKOJIEe Ha 0a30BOM ypOBHE IO JAaHHOMY KYpCY CIIOCOOCTBYET
JOCTH)KEHUIO 00YYaIOLMMHUCS CIEAYIOUIMX JINYHOCTHBIX PE3YJIbTaTOB!
1)  4yBCTBO TOPIOCTH 3a POCCHUMCKYI0 XHUMHUYECKYI0 HAyKy M OCO3HAHUE POCCHUHCKOMN
IpaXXJaHCKOW UAEHTHUYHOCTH - 8 YEeHHOCMHO-OPUEHMAYUOHHOU cepe;
2)  oco3HaHHe HEOOXOIUMOCTH CBOCU MO3HABATEIHLHOU JCATCILHOCTH U YMEHHUE YIPABIATH €IO,
TFOTOBHOCTh M CIIOCOOHOCTH K CaMOOOpa30BaHMIO HA IPOTSHKEHUU BCEM JKU3HU; IOHUMaHHE
BOXHOCTH HENpEephIBHOIO 00pa3oBaHusi Kak (akropa ycmemHoi mnpodecCHOHANbHON H
0O0I1eCTBEHHOH J1eATENILHOCTH - 8 no3HaeamenbHou (KOTHUTUBHOM, MHTEIUIEKTYalIbHON) cghepe;
3) TOTOBHOCTH K OCO3HAHHOMY BBIOODPY JasibHEiIell 00pa3oBaTeNbHON TPAEKTOPUH WK Cephl
poeCCHOHAIBHON JAEATENBHOCTH - 8 MpPy0osoil chepe;
4)  HenpusATHE BPEIHBIX MPUBBIYEK (KypeHUSs, yIOTPEOIEHUS alIKOroJisl U HApKOTUKOB) Ha OCHOBE
3HAHUM O TOKCMYECKOM M HAapKOTHYECKOM JAEUCTBUM BEILECTB - 8 cghepe 300pogvechepedicenuis u
bezonacnozo o6paza HcusHu.

MeTtanpeAMeTHBIMH Pe3yJIbTaTAMU OCBOEHHUS BBIIYCKHUKaMM CpEJHEH HIKOJbl Kypca
XUMUH SIBIISIFOTCSL:
1) UCNONb306aHUe YMEHUM M HaBBIKOB pa3IMYHBIX BHUJIOB I103HABATENbHON JEATEIbHOCTH,
npumeHeHue OCHOBHBIX METOJIOB TMO3HAHUS (CHCTEeMHO-WH(OPMAIIMOHHBIN aHaIu3, HAOIIOJICHHE,
U3MEpeHue, MPOBEJCHUE IKCIEPUMEHTa, MOJICIIMPOBAHUE, UCCIIEA0BATENbCKas AESTENbHOCTD) IS
M3YYEHHUS Pa3IMYHbIX CTOPOH OKpPY)KaroIlel JeCTBUTEIbHOCTH;
2) énadenue OCHOBHBIMU MHTEJJIEKTYalIbHBIMU onepanusMu ((popMyaupoBKa IMIIOTE3, aHAIN3
U CHHTE3, CpPaBHEHHE U CHUCTeMaTu3alusi, 000OIIeHNEe U KOHKPETH3allUsl, BbISIBICHUE NMPUUYHUHHO-
CJICZICTBEHHBIX CBSI3€H U MOMCK aHAJIOTOB);
3) no3Haxue 0ObEKTOB OKPYKAIOIIETO MUPa OT OOIIETO Yepe3 0COOEHHOE K €IMHUIHOMY;
4)  ymeHnue BBIIBUTATh UJICH U ONPEICIATH CPEACTBA, HEOOXOIUMBIC ISl X peau3alliu;
5)  ymeHue onpenensATh IETH U 33[a4M JCITEIIbHOCTH, BRIOUPATh CPEACTBA PeATU3AIlUH SN U
OPUMEHSTh UX Ha MPAKTHKE;
6) Ucnonvb3o6anue PasIMYHbBIX HMCTOYHUKOB JUISL TOJYYEHHMs] XHUMHUYECKoW HHpopmanuu,
NOHUMaHME 3aBUCUMOCTH COAEp)KaHUS M (OpMbI TpejacTaBleHUs HH(oOpManuu OT Leien
KOMMYHHUKAIIMH U aJpecaTa;
7)  yMeHue TIPONYKTHBHO OOWIATBCS ¥ B3aUMOJCIHCTBOBATH B MPOLECCE COBMECTHOI
JeSTEIbHOCTH, YYUTHIBATh MO3ULUU JIPYIMX YYACTHUKOB JIEATENbHOCTH, 3(P()EKTUBHO pa3peuiaThb
KOH(JIUKTBI;
8) 20MOBHOCMb W  CIIOCOOHOCTh K CAMOCTOSATEIbHOM HMH(POPMAIMOHHO-TI03HABATEIbHON
NeSITeIbHOCTH, BKJIIOYash YMEHUE OPUEHTHPOBATHCS B pa3jMYHBIX HCTOYHUKAX HH(OpMaIuH,
KPUTHYECKH OILIEHMBAThb M HWHTEPIPETUPOBATh HHQOpPMAINIO, MOJYy4YaeMyl0 W3 pa3iIHYHbIX
HCTOYHUKOB;
9)  ymeHue WCHONB30BaTh CPEeACTBa MH(OPMAUOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJIOTHI
(manee - WKT) B pemieHMM KOTHUTHBHBIX, KOMMYHUKAaTHUBHBIX W OpPraHM3allMOHHBIX 337134 C
coOirofieHreM TpeOOBaHMUI SPrOHOMHKHU, TEXHUKH O€30MacCHOCTH, TUTHEHBI, pecypcocOepeKeHus,
IPaBOBBIX U AITUYECKUX HOPM, HOPM HH(POPMAIIMOHHOI 0€301acHOCTH;
10) 61adeHue I3bIKOBBIMU CPEJICTBAMU, B TOM YHCIIE U S3bIKOM XUMHHU, - YMEHHUE SICHO, JIOTHYHO
Y TOYHO M3JaraTb CBOIO TOYKY 3PEHMsI, MCIIOIb30BaTh a/JICKBAaTHBIE S3BIKOBBIE CPEJCTBA, B TOM
YHCJIe U CUMBOJIbHBIE (XUMHUYECKUE 3HAKU, (POPMYJIBI U YPABHEHUS).

IIpeaMeTHbIMHU pe3yJbTaTaMM M3y4YeHHUs] XMMHH Ha 0a30BOM YPOBHE Ha CTYIEHHU
cpenHero odmiero 06pa3oBaHus SABISAIOTCS CIEIYIONINE PE3YIbTaThI:



|. B no3HaBareanHo# cepe:

1) 3HaHUe {noHumaHue) TEPMHUHOB, OCHOBHBIX 3aKOHOB W BAXXHEHIIMX TEOpUil Kypca
OpPTaHWYECKOH ¥ 00IIeH XUMUU;
2) YMeHue HaOIoIaTh, ONMUCHIBATh, (PUKCUPOBATH PE3yJbTAaThl U JETAaTh BBIBOJBI HA OCHOBE

JIEMOHCTPALIMOHHBIX M CAMOCTOSITEJIbHO MPOBEIEHHBIX HKCIIEPUMEHTOB, HUCIOJIB3YS MJIs 3TOTO
POIHOM (PYCCKHI MIJIM UHOM) SI3BIK U S3bIK XUMHH;

3) VMeHue Kiaccu@uyuposams XUMHUYECKUE 3JIEMEHTHI, IPOCTHIC BEIECTBA, HEOPTaHUYECKHE
U OPraHUYECKUE COCIMHEHMSI, XUMHUUECKHUE MTPOLIECCHI;

4) VMeHUue Xapakmepuzoeams OOIIME CBOWCTBA, IOJYYEHUE U IPUMEHEHHE M3YyYEHHBIX
KJIACCOB HEOPTraHMYECKHUX M OPTraHWYEeCKUX BEUIECTB M UX BaXHEHUILINX MpeACTaBUTENCH;

5) YMeHue Onuchbléamsv KOHKPETHbIE XUMHUYECKHUE PpEaKIUU, YCJIOBUS WX MPOBEICHUS U
yIpaBiIeHUS] XUMUYECKUMU TPOIECCAMU;

6) VMeHue  camoCmosmenbHo  Npo8oOUMb  XUMUYECKUU  dKCnepumenm W HAOMIOAATH
JIEMOHCTPALIMOHHBIN SKCIEPUMEHT, (PUKCUPOBATh PE3yJIbTAaThl U JAeNaTh BHIBOJABI U 3aKIIOUYCHHUS IO
pe3yJibTaTam;

7) VMeHUue NnpocHO3Upoéams CBONCTBA HEU3YUEHHBIX BEIECTB IO aHAJIOTUU CO CBOICTBaMH
M3YYEHHBIX Ha OCHOBE 3HAHUS XUMUUYECKHX 3aKOHOMEPHOCTEH;

8) YMeHue onpeodensmv WCTOYHUKU XUMHUYECKON uHGOpMaluu, moilydaTb €€, MPOBOAUTH
aHaJIN3, U3rOTaBIMBATh MH()POPMAIMOHHBIN MPOAYKT U MPECTABISATH €T0;

9) VMeHUue nob308ambcsi 00S3aTENbHBIMU  CIIPABOYHBIMU MaTepuanaMu (TepUuoIUYECKOM

cucteMo  xumuyeckux  oanemeHtoB  J[.M.  MengeneeBa, Tabiuueld — pacTBOPUMOCTH,
NEKTPOXUMHUYECKHM DPAJOM HANpsDKEHUH METaJuIoB, PsIOM  3JIEKTPOOTPHULATENBHOCTH) JUIs
XapaKTEepUCTUKU CTPOEHMSI, COCTaBa U CBOWCTB aTOMOB XMMHUYeCKUX 31eMeHTOB I-IV nmepuonos u
00pa30BaHHBIX UMH MPOCTHIX U CIIOKHBIX BEILECTB;

10)  ymenue ycmamasnueéams 3aBUCUMOCTb CBOMCTB U NPUMEHEHUS BaXHEHIINX OPraHUYECKHX
COEMHEHUN OT MX XUMHMUYECKOIO CTPOEHHUS, B TOM YHCIe U OOYCIOBICHHBIX XapaKTEpOM 3TOTrO
CTpOEHUs (TIPeeTbHBIM WM HeTPeACIbHBIM) U HaJTMUueM (DyHKIIMOHAIBHBIX TPYIIIL,

11)  ymenue modenruposams MOJICKYIIbl HEOPTAHUUECKUX U OPraHUYECKHX BEILECTB;

12)  nonumanue XWMHUYECKOW KapTUHBI MUpa Kak HEOTheMiieMoW 4acTu llerocTHOW Hay4dHOI
KapTUHBI MUDA.

Il. B neHHOCTHO-OpHeHTAllMOHHOM cdepe: hopMupoBaHHE COOCTBEHHOW MO3UIMH IMPH OLEHKE
MOCJIEACTBUM I OKPYXKAIOIIEH Cpelbl AEATEIbHOCTH YEJIOBEKA, CBA3aHHOW C MPOU3BOACTBOM H
nepepaboTKON XUMUYECKUX MTPOTYKTOB.

I11. B TpynoBoii cepe: npoBeaeHre XUMUYECKOTO IKCIIEPUMEHTA; pa3BUTHE HAaBbIKOB y4ueOHOI,
MIPOEKTHO-KUCCIIEI0BATENbCKOM M TBOPUECKOM NEATEIBHOCTH MPH BBINOJHEHUH WHIUBUAYAIBHOIO
IIPOEKTAa [0 XUMUH.

IV. B cdepe 310poBOoro odpasza kM3HM: COONIOICHHE MpaBWil 0€30MaCHOr0 OOpalieHus c
BELIECTBAMM, MaTepHajaMH; OKa3aHUE MEePBOM NMOMOINM IPU OTPABJICHMSX, OKOrax M TpaBMax,
MOJIyUEHHBIX B pe3yJbTaTe HapPYUICHUs MpaBWJ TEXHUKH O€30IIacHOCTH Mpu padoTe ¢
BellleCTBaMH U J1a00paTOPHBIM 000pyI0BaHHUEM.



Conep:xanue nporpamMmbl
Crpoenne Bemects (94.)

OcHoBHBIE cBeJleHUsI 0 cTpoeHUM aromMa. CTpoeHue aTroMa: COCTaB sjpa
(HykJ0oHBI) M dJekTpoHHas oOosouka. [lonsitue o006 wu3ortomax. [lonsTHE O
XAMHUYECKOM DJIEMEHTE KaK COBOKYITHOCTH aTOMOB C OJIMHAKOBBIM 3apsiJIOM sIpa.

Ilepuoanyeckasi cucreMa XUMHUYECKHX JIEMEHTOB M yYeHHEe O CTPOCHUM
aroma. dusuyeckuii cMbIci npuHsaTOW B Tabiune J[. Y. MeHneneeBa CUMBOJIUKH:
MOPSJIKOBOIO HOMEpA d3JIEMEHTa, HOMepa Iepuojia U Homepa rpynmbl. [loHarue o
BAJICHTHBIX 3JIeKTpoHaX. OToOpakeHHWE CTPOCHHS DJEKTPOHHBIX 000JIOYEK aTOMOB
XUMHUYECKUX 3JIEMEHTOB C IOMOIIBIO 3JIEKTPOHHBIX U AJIEKTPOHHO-TpapUIeCKUx
dbopmyil. 3aKOHOMEpHBIE W3MEHEHMsI CBOMCTB 3JIEMEHTOB B IEpHOJAX U TpyImax
IIEPUOANYECKON CHUCTEMBI KaK CIEACTBUE UX DIEKTPOHHOTO CTPOEHUS. DIEKTPOHHBIE
ceMEHCTBA XUMHUYECKUX AJIEMEHTOB.

CraHoBjieHMe ¥ pa3BUTHE MEPHOAUYECKOI0 3aKOHA M  TeOpPHHU
XHMHYECKOr0 CTpoeHus. [Ipeanocbyiku OTKPBITAS NMEPUOJAYECKOrO 3aKOHA U Te-
OpUM XUMHYECKOTO CTPOCHHSI OPraHWYECKHWX COE€IAMHEHHU. Ponp muYHOCTH B
WCTOPUM XHMHUHU. 3HAYCHUE IPAKTUKU B CTAHOBICHUM W Pa3BUTHUM XHUMHUYECKOHU
TEOPHUH.

HonHast XxuMH4YeCKasi CBSI3b M MOHHAS KPUCTAJLUIMYECKAsl PeléTKa.
Katnons! n annonsl. [TousTre 00 MOHHON XUMHUUYECKOU cBsi3U. DU3HUYECKHe CBOMCTBA
BEIIECTB, UMEIOIINX HOHHYIO KPUCTAJIIMYECKYIO PEIIETKY.

KoBanenTtHass xumuueckasi cBs3b. IIoHsATHE O KOBaJCHTHOM CBS3U.
DIIeKTPOOTPHUIIATEILHOCTh. HenoisipHas u noJispHasi KOBaJieHTHas CBsA3b. KpaTHOCTh
KOBAJIGHTHOM CBsI3u. MexaHu3Mbl 00pa30BaHUs KOBAJEHTHBIX CBSI3€i: OOMEHHBIA U
JIOHOPHO-AaKIENTOPHBIN. [10IPHOCTE MONEKYIBI KaK CIEICTBUE MOJISIPHOCTH CBSA3U U
reoMeTpur MoJIeKyabl. DU3nUecKre CBOMCTBA BEIIECTB, MMEIOIIMX ATOMHYIO WU
MOJIEKYJISIPHYIO KPUCTALTHYECKYIO PEHIETKY.

MeTtamundeckass XuMudeckasi cBsi3b. [loHsITHE 0 METaIJIMUEeCKOM CBSI3U M
METAJUIMYECKOW KPUCTAJUIMYECKOM pemeTke. DHU3NYecKue CBOWCTBA METAJUIOB,
00yCJIOBJIEHHBIE UX KpHUCTAUNINUECKUM cTpoeHueM. [IpuMenenue meramioB. UEpHsbie
" BeTHEIE MeTaJuTbl. CITaBEL.

Boxopoanas XUMHYECKas CBA3b. MexmonekysapHas 51
BHYTPUMOJIEKYJISIpHAsE BOJOPOHAS CBSI3b. 3HAUEHHE BOJOPOHBIX CBSI3€H B MPUPO/IE.

Hosumepsl. [lonydyeHne nNOJIMMEPOB pEAKUMAMU MOJMMEPU3ALUUU U I10-
JMKOHACHCAUMU. BaxkHEeNIIne MPeICTABUTEIN TIJIACTMACC U BOJIOKOH, UX IOJYYEHHUE,
CBOMCTBA W TMpuMeHEHHE. [loHSITHE O HEOpPraHWYEeCKUX IMOJIMMEpax H UX
MPEICTABUTEIIH.

JMucnepcubie cucrembl. [loHarue o aucnepcHoil (aze u aUCHIEPCHOHHON
cpeie. ArperaTHoe COCTOSSHME | pasmep dacTtull ¢a3bl Kak OCHOBa JJis
KJIacCupUKAIMA JTUCIIEPCHBIX CUCTEM. ['pyboaucnepcHble CUCTEMBI — SMYJIBCHUU,
CYCIICH3UM U a3p030JId, UX MPEACTABUTENIN. TOHKOIUCTIEPCHBIE CUCTEMbI — 30JU U
reju, ux npeacraButesn. [IoHsaTrs o cuHepe3nce u KoaryJsiiuu.



JemMoHCTpanun

- Ilepuomnueckas cucrema xumuueckux sneMeHToB JI. M. Menpgeneera B
paznuyHbIX hopmax.

- Mopaenb HOHHOW KPUCTAJUIMYECKON PEMIETKN HA IPUMEPE XJIOPU/IA HATPHUSL.

- MuHepasbl C MOHHOM KPUCTAIUIMYECKOU PEIIETKOM: KAJIBIIUAT, TAIUT.

- Monenn MOJNEKYJISIPHOW KPUCTALIMYECKOW PEMIETKA Ha MPUMEPE «CYXOTO
JbJa» WIA MOJAa U aTOMHOW KPHUCTAINIMYECKOW PEIIETKH HA MPHUMEpPE aaMasa,
rpaduTa wiM KBapla.

- Mogens MoJisipHOro 00bEMa rasa.

- Mogenu KpuCTaJNIMYECKUX PEIIETOK HEKOTOPBIX METAJIOB.

« Komneknun 00pa3IioB pa3mMuHbIX TUCIEPCHBIX CUCTEM.

- CuHepesuc U KoaryJisius.

JlabopaTopHbIe ONbITHI

- KoHcTpynpoBaHue MOJEIN METAIUIMYECKON XUMHUYECKOM CBA3U.

- TlonmyueHue KOJIOMAHOTO pPAcCTBOpa KYpHMHOIO O€lika, HCCIEIOBAHHUE €ro
CBOWCTB C IIOMOIIIBIO JIA3EPHOU YKa3KHU U IIPOBEICHUE €r0 JCHATYPaLUU.

- [lonyuyenue »SMynbCMM PACTUTENIIBHOTO Macia | HaOmojaeHue 3a €
paccioeHueM.

- » IlonyuyeHnue cycneH3WM HM3BECTKOBOTO MOJIOKa M HaOIoJeHue 3a e€ ce-
JTUMEHTAaIUEH.

XuMnueckmne Pe€aKIuu

Knaccupuxkanuss xumMudyeckux peakumu. HM3omepuzanus kak peakmus,
mpoTrekaronas 0e3 M3MEHEHMsI COCTaBa BEIIECTBA. AJUIOTPONUA W €€ MPUYUHBI.
Knaccudukanumsa peakiuii 1Mo pa3auyHbIM OCHOBAHMSIM: IO YHCIY U COCTaBY
peareHTOB U MPOJYKTOB, MO TemioBoMy 3 dekty. Tepmoxumudeckue ypaBHEHHS
peaKunil.

Ckopoctb xuMu4eckux peakumi. @akTopel, OT KOTOPBIX 3aBUCUT CKOPOCTh
XAMHUYECKUX PEAKUUW: MPUPOAA PEarupyrolnx BEIIECTB, TEMIIEparypa, IUIOMIA/Ib
CONIPUKOCHOBEHUSI  PEArdpylolnX BEHIECTB, WX  KOHIEHTpALMs, HaJIW4dne
karanuzaropa. [lonarue o katanuze. DepMeHTHI Kak OMOJIOTUYECKHE KaTalu3aTopBbl.
MHrubuTOphl peakuuii U uX 3HaYEHUE.

O0paTuMocThL XHMHYECKHMX peaknuil. XuUMHYECKOe PpaBHOBecHe M
crnoco0bl ero cMemeHusi. [lonstne o0 OOpaTUMBIX pEAKIUAX M XUMHYECKOM
paBHoBecuu. Ilpuamun Jle Ilarenbe ©u cmocoObl CMEMICHUS XUMHYECKOTO
paBHOBecusa. OOImas XxapakTEepUCTHKA PEaKIUd CHHTE3a aMMHaKa M PacCMOTPEHUE
YCJIOBHUM CMEIICHUS PABHOBECHUS 3TOW PEaKIIMU HA MPOU3BOJICTBE.

I'mapoaus. O6patuMbiii 1 HEOOpPATUMBIN THAPOJIW3. [ UAPOIN3 CONE U ero
Tunbl. [ToHATHE 00 YHEPreTHUECKOM 0OMEHE B KJIETKE U POJIM TUIPOJIN3a B HEM.

OKUCIIUTENBHO-BOCCTAHOBUTENbHBIE peakiuu. (CTENneHb OKUCICHUA U €€
ompejeneHre 1Mo (GopMysiaM OpPraHMYeCKMX U HEOPraHMYEeCKUX  BEIECTB.
Oxkucnurenn u BOcCTaHOBUTENH. [loHATHE O mponeccax OKUCIEHUS U BOC-
ctaHoByieHUs. COCTaBJIE€HUE YPAaBHEHHI XUMHUUYECKUX PEAKIHU HA OCHOBE METOAA
AIIEKTPOHHOTO OajaHca.



DJIEKTPOJIM3 PAacCIuIaBOB M pacTBopoB. IIpakTHyeckoe mNpUMeHeHHe
JJIEKTPOJIN3A. XapakTepucTuka AIEKTPOJIN3a KaK OKHUCJIMTENBHO-
BOCCTAaHOBUTENBHOrO Impouecca. OCOOEHHOCTH 3JEKTPOJN3a, MPOTEKAIOLIEro B
pacTBoOpax 3JIEeKTpoNUTOB. [lomydeHne rajJoreHoB, BOJOpOAa, KUCIOPOIa, METOYHBIX
METAJUIOB U ILEJIOYEH, a TAKXKE AJIFOMUHMS SJIEKTPOJIM30M PaCIIaBOB M PacTBOPOB
COCIMHEHHHA HTUX 31eMeHTOB. [loHsATHE O TranbBaHOIUIACTHKE, TaJbBAaHOCTEIMH,
paduHUPOBAHUY IIBETHBIX METAJIIOB.

JdemoHcTpauumn

- PactBopenune cepHOW KHCIOTHI M aMMHA4HOM cenuTpbl U ¢ukcamus L

TEIJIOBBIX SIBJICHUH JJI 3TUX MPOLECCOB.

- B3aumopencTBue COMSIHON, CEPHOM U YKCYCHOM KHCIIOT OAMHAKOBOU
KOHLIGHTpAalluM C OJMHAKOBBIMM KyCOYKaMu (rpaHyjlaMy) LIMHKAa M B3a-
UMOJICHCTBUE OJMHAKOBBIX KYCOYKOB pa3HbIX METAUIOB (MAarHus, IUHKA,
JKene3a) € COJNSHOM KHUCJIOTOM Kak IpUMEp 3aBUCUMOCTH CKOPOCTH
XUMHUYECKOMN PEAKIMU OT IPUPOABI PEATUPYIOIINX BEILIECTB.

- B3auMopeiicTBre pacTBOPOB THOCYNIb(aTa HaTPHsl pa3HON KOHLIEHTPALMH U
TEMIIEpaTypbl C PACTBOPOM CEPHOM KUCIIOTHI.

- MopenupoBaHUE «KUISLIETO CIOS.

- Mcnionb3oBaHne HEOPraHMYECKUX KaTalu3aToOpoB (CoJieH jkee3a, MOAuaa Kajus)
U MPUPOJIHBIX OOBEKTOB, COAEpXKAIIUX Karana3y (CbIpoe MsACO, KapTodens), A
Pa3I0XKEHUs IEPOKCUIA BOAOPOAA.

- B3auMoencTBue IIUHKA C COJSHOM KHCJIOTOM M COJISHOW KHMCIIOTBI C HUTPATOM
cepeOpa Kak MPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTEIBHON PEaKUUU U PEaAKIUU
oOMeHa.

- KoHcTpynpoBanue Moaenu 3JeKTpoau3epa.

- BuneopparMeHT 0 IpOMBIIUIEHHON YCTAaHOBKE /JIs TOJTYYEHUS AITFOMUHHUS.

JlaGopaTopHbIie ONbITHI

- WMimmroctpanms npasuiia beproiute Ha npakTUKeE: TPOBEICHUE PEAKLIUN C
00pa3oBaHUEM OCaJIKa, Ta3a U BOJIBI.

- I'eTeporeHHbIN KaTaau3 Ha IPUMEPE Pa3IoKEHUs IIEPOKCHIa BOJOPOAA B
OPUCYTCTBUH TMOKCHA MapraHia.

- Cmenienue paBHoBecus B cucteme Fe®* + 3CNS" Fe(CNS)s.

« HcnpiTanue MHAMKATOpPaMK CPebl PACTBOPOB COJIEH PA3IMYHBIX THUIIOB.

« OKHCIUTENHbHO-BOCCTAHOBUTEIbHAS PEAKLIMS U PEaKLUsi OOMEHa Ha pUMepe
B3anMoJIeicTBHs pacTBOPOB cyib(ara Mmeau(Il) c xenezoM u pactBopom
IEJTOYH.

IIpakTuyeckass padora. PermieHve 5SKCIEpUMEHTANBHBIX 3a7ady IO TeMe

«XHUMHAYECKAs PEAKIUSY.

BemecTBa 1 uX cBOiIiCTBA
MeTtamibl. Ou3nyeckre CBOMCTBA METAJIIIOB KaK PYHKIUS UX CTpoeHus. JleneHue
METAJUIOB HA TIPYyINNbl B TEXHUKE. XHMHUYECKUME CBOMCTBA METAUIOB U
ANEKTPOXUMUYECKUNA paAn  HanpsbkeHud. [lonarue o wmertaiorepmuu — (ano-
MUHOTEPMHSI, MATHUETEPMUS U JP.).



Hemerasuibl. Hemertamnsl kak okucimtenu. Hemeramibel kak BOCCTaHOBUTEIIH.
Psin a5neKTpoOTpUIATETBHOCTH.

Heopranumveckue uW  opraHmveckue KHCJIOTbI. Kucimotel B cBeTe
aTOMHOMOJIEKYJISIPHOTO yueHHUs. KuciaoTel B CBETE TEOPUU AJIEKTPOJIUTHIECKON JHC-
comanuu. Kucnorel B cBete mpoTOHHOM Teopuu. OOIKMEe XUMUYECKHUE CBOMCTBA
KHCJIOT.

Heopranuyeckue u opraHm4veckue OCHOBaHusi. OCHOBAaHHS B CBETE aTOMHO-
MOJIEKYJIIpHOTO  y4yeHusi. (OCHOBaHUSI B CBETE€ TEOPUU DIEKTPOJIMTHUYECKOU
mucconanui. OCHOBaHUSL B CBETE€ INPOTOHHOM TEOpUH. XHMHYECKHE CBOMCTBA
OpPraHWYECKUX U HEOPTaHUYECKUX OCHOBAHUM.

Heoprannuyeckue u OpraHu4ecKue amdoTepHbIe COeIMHEeHMS.
Heoprannueckue amdoTepHble COeTMHCHHS (OKCUABI U TUIPOKCHUIBI), UX CBOMCTBA U
noysiyueHue. AMQPOTEpHbIE OPraHMYECKHE COEIUHEHUS Ha NpPHUMEPEe aMHUHOKHUCIOT.
IlenTuapl 1 nenTUAHAs CBS3b.

Cosm. Kiaccugpukauust coneit. JKECTKOCTh BOJBI U CIOCOOBI €€ YCTpaHEHHS.
[Tepexon kapbonara B rufpokapOoHaT U oOpaTHO. OOIIME XMMHYECKHE CBOWCTBA
COJIEH.

JemoHcTpanuu

- Komnekuust meTamios.

- Komnnekuus HeMeTaios.

- B3anmopencTBrue KOHIIEHTPUPOBAHHOM a30THOM KUCIIOTHI C MEIBIO.

- Bcnblmka TEpMUTHON CMECH.

- Bcnpimka 4€pHoOro nopoxa.

* BEITECHEHHE TAIOTE€HOB U3 UX PACTBOPOB APYTMMH raJIOT€HAMM.

- BsamMozelicTBue napoB KOHIIEHTPUPOBAHHBIX PACTBOPOB COJISTHOM KHC- t JIOTHI

1 aMMuaKa («IbIM 0€3 OTHS»).

- IlomydyeHne aMMHaka U U3y4€HUE €r0 CBOMCTB.

*Pa3nuyHble ciryyau B3aUMOAECHCTBUS paCTBOPOB COJIEN AIFOMUHUS CO LIENIOYBIO.

« IlomydyeHue :KECTKON BOJBI U YCTPAHEHUE €€ )KECTKOCTH.

JlaGopaTopHbIe ONbITHI

- [losryyeHne HepacTBOPUMOIO THAPOKCHIA U €70 B3AUMOJEHUCTBUE C KUCIOTOU.

- HccnenoBanne KOHLIEHTPUPOBAHHBIX PACTBOPOB COJITHOM M YKCYCHOM KHCIIOT

KareJbHbIM METOJIOM TIPH UX pa30aBICHUU BOJOM.

- Ilonydenne aMmpoTepHOTO THIPOKCUIA U U3YUYEHHUE €r0 CBOMCTB.

- IIpoBeneHne KaYECTBEHHBIX PEAKIIUI IO ONPEIEIEHUIO COCTaBa COJIH.

IIpakTnueckass padora. PemeHne 5SKCIEpUMEHTANbHBIX 3aJad 10 TEME
«BemiecTBa 1 X CBOUCTBAY.

X¥MUA ¥ COBpeMEeHHOe 001eCTBO

Xumunueckas texHojsiorus. [lpousBoacreo ammuaka u meranodsa. [lonstue o
XAMHUYECKON TEXHOJOTMH. XUMUUYECKUE PEAKIINH, JIEKAIINE B OCHOBE IMPOU3BOJCTBA
aMMHaka W MeraHoja. OOmas kiaccuPUKAIMOHHAS XapaKTEPUCTHKA PEaKIIHMA
CHUHTE3a B MPOM3BOJICTBE 3TUX MPOAYKTOB. HayuHble NIPUHIIMIIEI, JIEKAIIUE B OCHOBE
MPOM3BOJCTBA aMMHUaKa U MeTaHoja. CpaBHEHUE 3TUX MPOU3BOJICTB.
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XuMuYecKass IPaMOTHOCTb KAK KOMIIOHEHT 001Ieil KyJbTYypbl 4YeJIOBeKA.
MapkupoBka yHakKOBOUHBIX MaTEpHalOB, OJEKTPOHUKH W OBITOBOM TEXHUKH,
MPOAYKTOB MUTAHUS, STUKETOK IO YXOJy 32 OJICKI0M.

JlemoHCcTpannmn

- Mopenb NpOMBIIIJICHHON YCTaHOBKHU MOJYYEHUS] CEPHOM KHUCIIOTHI.

- Mojenp KOJIOHHBI CHHTE3a aMMHaKa.

- BuneodparMeHTBI U clalIbl O CTETICHU YKOJIOTHYECKOM YUCTOTHI TOBapa.

JlaGopaTopHBIE OIBITHI

- U3yuenne MapKHUPOBOK Pa3IMYHBIX BHUJIOB MIPOMBIIIJIEHHBIX u

MPOJOBOJILCTBEHHBIX TOBAPOB.

TemaTHYecKoOe NJIAHUPOBAHHE Y4eOHOT0 MaTepHaja

Ne Tema KoJu-Bo yacon
1 CTpoeHHue BelecTB 9y,
2 XUMHUYECKUE PEAKIUH 124
3 BelecTBa 1 UX CBOMCTBA 9y,
4 XUMHUS ¥ COBpeMEHHOE 00IIIECTBO 4y,
Bcero 34u.

IIpakTHueckas 4acTb MPOrpaMMBbl

Tema Komn-Bo yacoB KOHTpOHBHBIe U IPAKTUYCCKUC
paboThl
CrpoeHue BelecTB 9y -
XUMHYECKUE PEAKIIUU 124 [IpakTrdeckas pabora Nel. Penrenue

9KCIIEPUMEHTAIIBHBIX 3a/1a4 110 TeMe
«XUMHYECKasi peaKIus»
KontponsHas pabora Nel. mo Teme «
CrpoeHue BelmecTB. XuMHuecKast
peaKusn»

BemectBa u ux cBoiictBa (9 yacoB) Oy, ITpakTudeckas pabora Ne2.
«PCHJGHI/IC BKCHepI/IMeHTaHBHBIX
3aj1a4 1o Teme «BemmecTBa u nx
CBOMCTBa»

Kontponsnas pabora Ne 2 o Teme
«BermecTBa U X CBOMCTBaX»

XuMUs 1 COBPEMEHHOE OOIIIECTBO 4q -

Bcero 34y TpakTHyeckux padoT -2
KoHTposbHBIX paboT-2




KonTposnb 3HaHuii, yMeHUii, HABHIKOB

KoHnTpoJab 3a ypoBHEM 3HaHUIl ydyalMxcs MpeaycMaTpUBaeT MPOBEACHUE JTaOOPaTOPHBIX,
NPAaKTUYECKHUX, CAMOCTOATEIbHBIX, TECTOBBIX M KOHTPOJIBHBIX paboT.

Kontponbnbix pabotr - 2: KonrpompHas padota Nel. mo Teme « CTpoeHue BEIIECTB.
Xumnueckas peakiusi», Konrponbnas padota Ne 2 mo reme «BermiectBa 1 UX CBOMCTBaY .

Kpome BbllIeNIepeynCICHHBIX ~OCHOBHBIX (OPM  KOHTPOJIS MPOBOAATCS  TEKYyILHE
CaMOCTOsITeNIbHBIE pa0OThI B paMKax KaXKIOH TeMbI B BUje (hparMeHTa ypoka.

Kpurepun oueHnBaHus N0 XuMum
YcTHELI OTBET

OueHka «5» - OTBET IMOJHBIM, MPABWIbHBIM, CaMOCTOATENbHBIA, MaTepuall HM3JO0KEH B
ONPEIETEHHOM JIOTUYECKOMN MOCIEA0BATENBHOCTH.

Onenka «4» - OTBeT TMOJHBIA W TPaBWIBHBIA, MaTrepual H3J0KEH B ONpeIeIICHHOM
JIOTHYECKOW TOCTIEI0BATEILHOCTH, JOIMYIIEHBI ABE-TPU HECYIIECTBEHHBIE OMIMOKH, UCIPABICHHBIC TI0
TpeOOBAHUIO YUUTEIIS.

OueHka «3» - OTBET MOJHBIH, HO JIOMYILEHBI CYILIECTBEHHbIE OLIMOKHU WIIM OTBET HEIOJIHBIM.

OreHka «2» - YYeHUK HE TIOHUMAeT OCHOBHOE COJIepKaHue yueOHOro MaTepuaia Wi JIOMyCTUT
CYIIIECTBEHHBIC OIMMOKH, KOTOPHIC HE MOYKET UCTIPABUTh JAXKE TP HABOSIIUX BOIPOCAX YIUTEIIS.

PacuerHsble 3agaun

OneHka «5» - B JIOTUYECKOM PACCY)KICHHMU HET OIIMOOK, 3ajaua perieHa panroHaIbHBIM
croco0OoMm.

Ouenka «4» - B pacCy)KICHHUH HET OIIMOOK, HO 3ajiada pelIeHa HepauuoHaJIbHBIM CIIOCOO0OM
WK JIOMYIIEHO He OoJiee ABYX HECYIECTBEHHBIX OIIHUOOK.

OrneHka «3» - B pacCyKJIeHUU HET OIMMOOK, HO JIOMyIIIeHa OIMOKa B MAaTEMaTUUECKIX
pacuerax.

Or1eHKa «2» - UIMEIOTCSI OIITMOKH B PACCYXKJICHUSIX U pacyueTax.

JKCNepUMEHTAJIbHbIE 32124

OrneHka «5» - MPaBWIBHO COCTABJIEH TUIaH PEIICHUs, MOJ00paHbl PEAKTHUBBI, JaHO TOJIHOE
00BSICHEHHUE U CJIeNIaHbl BHIBOJIBI.

Orenka «4» - TPaBWIBHO COCTaBIIEH IUIAH PEIICHUS, MOJOOPAaHBI PEAKTUBBI, MPU ITOM
JIOMYIIEHO He OoJiee IBYX OIMMOOK (HECYIIECTBEHHBIX) B OOBSICHEHHH U BBIBOJIAX.

OneHka «3» - TMpaBUIBHO COCTAaBJICH IUIAH PEIICHUs, MOJ00paHbl PEAKTUBBI, JOMYIIEHA
CYIIIECTBEHHAs OIITHOKA B OOBSICHEHUH U BBIBOJIAX.

OneHka «2» -A0omylieHbl [Be U Oosiee OMIMOKM B IUIaHE PELIEHHs, B IMOA0OpE pEeaKkTUBOB,
BBIBOJIAX.

IIpakTnueckas padora

Orenka «5» - paboTa BBINOIHEHA TOJTHOCTHIO, MPABUIILHO C/IEJIaHbl HAOMIOACHUS U BBIBOIBI,
HKCIIEPUMEHT OCYIIECTBIICH IO TUTaHY, C yY€TOM TEXHUKH 0€30MaCHOCTH, TOIIEPKUBACTCS YHCTOTA
pabodero Mecta, 5)KOHOMHO PACXOIYIOTCS PEaKTUBBHI.

Orrenka «4»- paboTa BBITOJIHEHA TIOJHOCTHIO, MMPABUIIBLHO CJIETaHbl HAOIIOIEHUST ¥ BHIBOIBI,
HO MPHU ATOM IKCIIEPUMEHT IMPOBEICH HE MOJHOCTHIO WM JIOMYIIEHBI HECYIIECTBEHHBIC OIIMOKU B
paboTe ¢ BerecTBaMu U 000PyI0BAHUEM.

Onenka «3»- paboTa BBIOJIHEHA HE MEHEe 4YeM Ha TOJOBHHY WM JIOMYIICHBI
CYIIECTBEHHBIC OIIMMOKHM B XOJI€ OKCIIEPUMEHTa, B OOBSICHEHWH, B OQOpMICHHH padOThl, HO
UCIIPABIIFOTCS 110 TPEOOBAHUIO YIUTEIIS.

Or1reHKa «2»- JOMYIEHBI IBE WA 00Jiee CYIIECTBEHHBIC OIMTMOKHU, yJalTUHCs HE MOXET MX
WCIPABUTH JIaXKe 10 TPEOOBAHUIO YUHUTETIS.

KonTtpouabHas padora

Orenka «5» - paboTa BHIMOIHEHA MTOTHOCTHIO, BO3MOKHA HECYIIIECTBEHHAS OIIHUOKA.
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Ouenka «4» - paboTa BBITIOJHEHA MOMHOCTHIO, JIOMYLIEHO HE Oosee JABYX HECYHIECTBEHHBIX
OLIMOOK.

Ouenka «3» - paboTa BBIIIOJHEHA HE MEHEE YEM HAIlOJIOBHHY, JOIYIIEHA OHA CYIIECTBEHHAs
WU JIB€ HECYIIECTBEHHBIE OIIUOKH.

OueHka «2» - paboTa BBIINOJIHEHA MEHEE YEM HAIIOJIOBUHY WM COAEPKUT HECKOJIBKO
CYLIECTBEHHBIX OILUOOK.
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KasiennapHo-TreMaTnyeckoe njaHupoanue no xumun 11 kiace 34 yacos 1 yaca B HeeJ110
0a30BbIi YPOBEHb

Ne Hara | [lara o Tema ypoka XapakTepucTuka OCHOBHBIE OHSTUS
/1 o dakry OCHOBHBIX BHJIOB TEeMBbI
ITUIAHY ACATCIIBHOCTH YUCHHUKA
1 2 3 4 5 6
Tema 1.Ctpoenwue BemecTs (94)
1. 3.09.20 Huctpyxrax mo | Xapakrepm3yloT cioxHoe | CTpoeHHe aroma: COCTaB
TEXHUKA 0E30MaCHOCTU. | CTPOCHHUE aToMa  Kak | smpa (HyKJIOHBI) u
OCHOBHBIE CBEAEHUS O | CUCTEMBl, COCTOALIEH U3 | AJICKTPOHHAS oboJouka.
CTPOCHHU aToMa saqpa W osekTpoHHO# | [ToHsATHEe 0 XHMHYECKOM
000JI04YKH. JJIEMEHTE KaK
XapakTepu3yloT ~ ypPOBHH | COBOKYIIHOCTH aTOMOB C
CTPOEHUS BEIEeCTBA. OJIMHAKOBBIM 3apAJIOM siJpa.
OmnuceiBaror ycrpoiictBo u | Jemoncrpanmu. [loprperst
paboty Bomemoro | 3. Pesepdopma, H. Bopa.
a/IpOHHOTO KoJUTaiaepa Buneo-pparmenTs u
CHANbI «bompmoni
aJpOHHBIN KOJuTaiiiep»,
«YpoBHHI CTPOCHHS
BEIIECTBa»
2. 10.09 Ilepnoguueckas cucrema | ONUCHIBAIOT ctpoeHue | Puznueckuit CMBICII
XAMHUYECKUX DJIEMEHTOB | aroma XUMHUUYECKOro | mpuHsaTod B Tabmuue J[.U.
AWM. MeHneneeBa U | dJleMEHTa Ha OCHOBe ero | MenjgeneeBa  CHUMBOJIMKH:
yYEHHE O  CTPOCHHUH | MOJIOKEHHUS B | MOPSAKOBOTO HOMepa
aToma NEepUOUUECKON  CHCTeMe | 3JeMEeHTa, HoMepa IepHoia
.M. Mengneneena 1 HOMeEpa TPYIIIIbL.
3anuceIBalOT 3JEKTpOHHBIE | [IoHATHE O  BaJICHTHBIX
u JIEKTPOHHO- | 3MeKTpoHax. OToOpaxkeHue
rpadudeckue (hopmyIsl | CTpoeHUS 3JIEKTPOHHBIX
XMMHYECKHUX JIEMEHTOB. o0oouex aTOMOB
Omnpenensior  OTHOIICHHE | XUMHUYECKHX 3JIEMEHTOB C
XUMHUYECKOI'0 DJJIEMCHTA K | IMOMOIIBIO JJICKTPOHHBIX H
OTIpeIeIeHHOMY ANIEKTPOHHO-TpapUUECKUX
JNIEKTPOHHOMY CEMEHCTBY. | (OpMYJL. OO0bsacHeHne
3aKOHOMEPHOCTE
U3MEHEHUS CBOWCTB
JJIEMEHTOB B IEpUOAaX |
Tpynmax  IepHoJMYEecKOM
CHCTEMBI KaK CIIEJICTBHE WX
JIEKTPOHHOTO ~ CTPOCHHSI.
DJEeKTpOHHbIE  ceMelcTBa
XMMHUYECKHX HJIEMEHTOB.
JemoHcrpanuu. Paznuunsie
BApUAHTBl NEPUOAUYECKON
Ta6J'II/IL[I)I XUMHNYCCKUX
anemeHnToB. Iloprper JI.W.
Mengeneesa.
JlaGopaTopHbie OTIBITHI.
MopaenupoBaHue
MOCTPOCHHMS
MEpHOANYECKON CHCTEMBI C
TIOMOIIBIO KapTOYEK.
3. 17.09 CraHoB1EeHHE u | IlpeacraBnsroT pa3BUTHE IIpeanocenky  OTKPBITUS
pas3BuTHE Hay4HBIX TEOpPHH IO MIEpHO/INYECKOTO 3aKOHA H
TIEpPUOANYECKOTO 3aKOHA | CIMpPAIX Ha OCHOBE TPEX TEOpHUU XUMHYECKOTO
U TEOPUH XUMHUYECKOTO | GOpMYITHUPOBOK CTPOCHHUS OpraHuYeCcKUX
CTPOEHUS NIEPUOJUYECKOI0 3aKOHA U | COCIUHEHMM. Pons
OCHOBHBIX HaHpaBJ’[eHI/Iﬁ JIMYHOCTH B UCTOPpUHN

pa3BUTHA (XUMHUYECKOTO,

XUMUH. 3HAaYECHHE TIPAKTUKHN
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AIEKTPOHHOIO U
MIPOCTPAHCTBEHHOTO).
XapakTepu3yroT poJib
MIPAaKTHKH B CTAHOBJICHUH 1
Pa3BUTHUU XUMHUYECKOMN
TEOPHH.

XapakTepu3yoT BKIaJ
POCCUMCKUX YyYEHBIX B
MHUpPOBYIO HayKy.
OOBSICHSIOT, TOYEMY MBI
MO’KEM TOPAUTHCS
JOCTIDKEHUSIMU
OTEYECTBEHHOIN XHUMMUH.

B CTaHOBJICHUHM U Pa3BUTUU

XUMUYECKOU TEOPHil.
JleMOoHCTpanuy.

[HoptpeTst A.U.

MenneneeBa u AM.

Byrneposa

24.09 Honnas XUMHUUeckasi | XapakTepusyloT HOHHYIO | KaTMOHBI W aHHOHBI: HX
CBA3b u WOHHBIC | CBS3p KaK CBS3b MEXAY | 3apsAmbl W KIacCHPUKAIHI
KpUCTANINYECKUE HOHAaMH, OOpPa3yIOMMMHUCS | IO COCTaBY Ha MPOCTHIE U
peETKN B pe3ynpTare OTAa4YM Wik | cioxkHele. [lomsatue 00
npuema 3JIEKTPOHOB | MOHHOM XMMHMUYECKOH CBA3H.
aToMaMM WM rpynnamu | MoHHas KpUCTaJuIMyecKas
aTOMOB pemeTka W (pU3MUECKUE
OnpenemnstoT CBOMCTBa BEIIECTB,
NPUHAAIECKHOCTh HMOHOB K | MMEIOIIUX HOHHYIO

TOM WIM WHOH TIpyNNe Ha | KPUCTAUIMYECKYIO

OCHOBAaHMM HX 3apsjia U | pelIeTky.

COCTaBa. JleMoHCTpanuu. Monens
XapakTepu3yroT HOHHOM KPUCTAILUIMYECKON
¢$usndeckue CBOMCTBa | PEIIETKM HA  IpUMEpe
BELLECTB C MOHHOMW CBSA3bIO | XJOpHUAA HaTpHUsL.
Munepanel ¢ HOHHOHU

KpUCTAITTNYECKON
PELIETKON: KaJbLUT U FAJIUT
1.10 KoBanenTtHas OnuceiBatlOT KoBalieHTHYIO | [IoHATHE O KOBaJIGHTHOM

XUMHUYECKAS CBS3b.
ATOMHEBIE U
MOJIEKYJISIPHBIE
KPUCTAIITMUECKHE
pelmeTKu.

CBSI3b  KaK  pe3ysbTar
obOpazoBaHUs 00mmx
9JIEKTPOHHBIX T1ap WIIM Kak
pe3ysbTaT  MepeKpbIBaHUs
3JIEKTPOHHBIX opOuTanei
Knaccudumupyror
KOBAJICHTHBIE CBS3M  TIO
JIEKTPOOTPHULIATEIEHOCTH
aTOMOB, Y4YacTBYIOUIIMX B

00pa3oBaHNN CBSI3H,
KPaTHOCTH U CIIOCOOY
HepEeKPBIBAaHUS
3JIEKTPOHHBIX opOUTaNei.
XapaKkTepu3yroT
¢busnueckne CBOMCTBa

BEIIECTB C KOBAJIEHTHOM
CBSI3BIO.

CBSI3M.
DIEeKTPOOPHIIATENHHOCTb.

Henossippas u nonspHas
KOBaJICHTHAs CBA3b.
KpatHOocTh  KOBaJIeHTHOMU
CBSI3U. MexaHu3Mbl
00pa3zoBaHNs KOBAJECHTHOM
CBSI3HU: 0OMEHHBIH u
JIOHOPHO-aKIETOPHBIN.

[onspHOCTH MOJEKYBI KaK

CIIeJICTBHE MOJIIPHOCTH
CBSI3U u TEOMETPUH
MOJIEKYJIBI.

Kpucrannnueckue pemérku
BELIECTB C KOBAJICHTHOU
CBA3BI0 (MOJIEKYJSIpHBIE U
ATOMHBIE) dusnueckue
CBOMCTBA BEIIECTB,
HMEIOIUX AaTOMHYH WU
MOJIEKYJISIPHYIO
KPHUCTaIINYECKYIO
pELIETKY.
JemoucTpanuy.
MOJIEKYJISIPHOM
KPUCTAJNIMYECKON DPEIIETKU
Ha IPUMEPE «CYXOIO JIbAa»
WIM HOAa U AaTOMHOH
KPUCTAJNIMYECKON DPELIETKU
Ha npuMepe anMasa,

Mopemn
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rpadpuTa  WIM  KBapIa.
Moaens MOJIIpHOTO 00BEMA
rasa.

8.10 Mertannuueckast XapakTepu3yroT [lonsate o mMetayMueckon
XMMHUYECKas CBSI3b METaTHIECKYTO CBSI3b | CBA3M M  METAJUIMYECKOH
MEXIy HOH-aTOMaMH B | KPUCTAIMYECKOH PEIIETKH.
MeTaJulax u cmnaBax | @usndeckue CBOICTBa
MIOCPEACTBOM METaJJIOB, O0O0YCIIOBJICHHbIC
000011eCTBIEHHBIX ux KPHCTaJUTNYECKUM
BaJICHTHBIX JIEKTPOHOB ctpoeHueM. IIpumeHenue
OOBsICHSIIOT €IMHYI0 | METaJlIOB. Yepuele u
TIPUPOTY XUMHMYECKHUX | I[BETHBIE MeTaJUIbL.
cBsA3eH CrnaBbl.
XapakTepusyoT JlemoHCcTpanuu.  Mogenu
¢dusmueckne CBOMCTBA | KPHCTAJUIMYECKUX PEIIETOK
METaIoB METAIIOB.
JlabopaTopHbIE ONBITHI.
KoHncTpyupoBanue mozpenu
METaJNINYECKOM
XMMHUYECKOH CBSI3U
15.10 Bonoponnas XapakTepu3yroT MexmonexynspHast u
XMMHYECKas CBS3b BOJIOPOJIHYIO CBSI3b  KaK | BHYTPUMOJEKYJISIpHas
0COOBIM BHJ XUMHUYECKUH | BOAOPOAHBIE CBSI3H.
CBS3HU. 3HayeHue BOJOPOJHBIX
Paznuuaror CBsI3ed B IpUpOJIE.
MEXMOJICKYIISIPHYIO u | JleMOHCTpaIuy.
BHYTPUMOJICKYJISIPHYIO BuneodparmenTst u
BOJIOPOAHYIO CBSI3b [ E:3701058 «CtpyKTypa
PackpeiBatoT poib | Oenka»
BOJOPOAHBIX  cBsi3ed B | JIabopaTOpHBIC OIBITHI.
OpTaHM3aINN MoJekyn | JleHatyparus 6enxa
onononnMepoB (OETIKOB U
HYKJICMHOBBIX KHCJIOT) Ha
OCHOBE  MEXIIPEIMETHBIX
CBsi3el ¢ Ouosorueit
22.10 ITonumepst XapaxTtepuzytor noaumepsl | [lonyuenue MOJINMEPOB
KaK BBICOKOMOJIEKYJIIPHBIE | peaKIMsIMU
coequHeHUs.  PazmmuaroT | mosmmepu3auu u
peaxIyy MOMMMEPHU3aLUd U | MOJMKOHACHCAIUH.
MOJUKOHIEHCALIUH. Baxnerimnine
OnuceIBalOT  BaKHEHINME | MPEACTAaBUTENN IUIACTMAacC
TIPEACTaBUTENEH IIaCTMAcC | M BOJIOKOH, MX IIOJIydeHHe,
U BOJOKOH M Has3bIBAIOT | CBOMCTBAa M NPHMEHEHHE
o0JlacTi UX NPUMEHEHHUS IMonsitne 0
HEOPTaHMYECKUX
MoJIMepax U 17
MIPEJCTaBUTEIH.
LemoncTpanuy.
Komnekums «IlmacTtmacchry,
«BonokHay. O6pas3is!
HEOPTraHUUYECKUX
MOJMMEPOB —BEIIECTB
AQTOMHOM CTPYKTYPBI.
29.10 JlicriepcHble CUCTEMBI XapakTepusyoT Ilonatne o aucnepcHoOU
pa3iauyHbIe TUIB | (a3e M JAUCTIEPCHOHHOM
JUCIIEPCHBIX CHCTEM Ha | Cpefe. ArperatHoe
OCHOBE arperaTHOTO | COCTOSIHHE M pa3Mep YaCTHII

COCTOSIHUSI IUCIIEPCUOHHOM
¢a3pl W UCTIEPCHOHHOI
Cpelbl.

PackpeiBatoT poib

¢dba3pl  Kak OCHOBa IS

KJIacCUpUKaIN
JIICTIEPCHBIX CHCTEM.
OMyJbCHH, CyCIICH3UH,
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Pa3IMIHbIX THUIIOB

OUCIICPCHBIX ~ CHCTEM B
pupoie u JKU3HU
YeJIoBeKa.

[IpoBomsT, HabmrOmalOT
ONMCHIBAIOT  XUMHYECKHIHA
IKCIIEPUMEHT

a’po30Jin KaK
rpyooIUCTIepCHBIC
CHCTEMBI, ux

MPeACTaBUTENH. 30JH U
Tl KaK TOHKOIWCIIEPCHBIE
CHCTEMEI, uX
npeacraButeny. Ilonstue o
CHUHEPE3UCE U KOATYJISIINH.

CMOHCTpAIuH.

Komnekrus 00pa3ios
Pa3IMYHBIX JIUCTICPCHBIX
cucteM. CuHepe3uc u
KOAryJIsIHs.

JIabopaTopHbIE OIBITHI.
[lonydyeHue  KOJIOMAHOTO

pacTBopa KypuHOTo Oelnka,
HCCIIEJOBAHUE €r0 CBOWCTB
C  TIOMOIIBIO  Ja3epHOU
VKa3Kd W TPOBENCHHE €ro
neHarypauu. Ilomydenue
3MyJ'II)CI/II/I paCTI/ITeJ'II)HOFO
Macja ¥ HaOro[cHue 3a eé
paccnoenueMm. Ilonmydenue
CYCIIEH3UH  U3BECTKOBOTO
MOJIOKa U HaOJIOJCHUE 3a
eé celUMEHTaIINEH.

Tema 2. Xumudec

kue peakun (124)

10. | 1211 Knaccudpukarms OmnpenensroT Nzomepu3arus Kak
XAMHYCCKUX PEaKITHHA MIPUHAIIC)KHOCTh peaxmus, mpoTeKaromas 6e3
XAMHYECKOH peakuud K | U3MCHCHUS cocraBa
TOMY WJIA WHOMY THIy Ha | BEIIECTB. AJUIOTPOIHS U €€
OCHOBaHUHU pasnuuHbIX | npuyuHbl. Kiaccudukarms
npu3HakoB. OTpa)kal0T Ha | peakiuii 10  Pa3InIHBIM
NHCbME TEIUIOBOM 3(QEKT | OCHOBaHUSAM: IO YHUCIY H
XUMHYECKHX pPEaKIud C | COCTaBy  pEarecHTOoB U
TIOMOIIIBIO MPOAYKTOB, IO TEILIOBOMY
TEPMOXUMHYECKUX ¢ dexry.
YpaBHEHHUH .
11. | 1911 Knaccudpukarms [onreepxnaroT Tepmoxummudeckoe
XUMHYCCKUX PEaKITHA KOJIMYECTBEHHYIO ypaBHEHHE peaKImid.
XapaKTepUCTHKY K30 — U Pemenue 3amaq .
SH/IOTEPMHUYCCKUX PEaKIUi
pacdyéramu 1o
TEPMOXUMHYCCKIM
YPaBHCHHUSIM
12. | 26.11 CKOpoCcTh  XMMHUYECKHUX | YCTaHaBJIUBAIOT ®akTophl, OT  KOTOPBIX
peaxiuii 3aBHCHMOCTh CKOpPOCTH | 3aBHCHT CKOPOCTh
XUMHUYECKOW peakIuu OT | XMMHUYECKHUX peakiuii:
NPUPOIBl  PEArupyoNIUX | IPUPOaa pearupyromux
BEIIECTB, MX KOHIICHTPAIINN | BEIIECTB, TeMIeparypa
u IUTOINAAN | TUIOIIAAb COIPUKOCHOBEHUS
COIPUKOCHOBEHHUSI, a TAKXKE | H KOHIICHTPAIUS
OT TEMITEPATYPBHI. pearupyrommx BEIIIECTB,
PackpriBator pOJb | HamH4He KaTajau3aTopa.
KaTaJIu3aTopOB kak | [lomatue o  karanmse.
(akTopoB yBenuueHus: | DepMeHTHI KaK
CKOpPOCTH XHMHYECKON | OMOJIOTHUECKUE
peaKiMy, U PacCMaTPHUBATh | KaTaJH3aTOPBI.
HWHTAOHUTOPHI Kak | IHruOuTOpHl peakiuii, ux
«aHTOHUMBD) 3HaYCHUE.
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KaTaJu3aTopPOB.
XapakTepu3yroT (hepMEHTHI
KakK OMOJIOTHYECKHE
KaTalnm3aTopel  OEIKOBOU
MPUPOJBI U PACKPHIBAIOT
UX poib B IMPOTCKAHUH
OMOXUMHYECKUX  peaKIuit
Ha OCHOBE
MEXIPEIMETHBIX CBs3eU C
OHOJIOTHE.

IIpoBonsaT, HaOIOMAIOT U
ONHUCBLIBAIOT  XMMHUYECKHMA
IKCIICPUMCHT.

JemoHcTpauuu.

BzanmopeicTBre COSHOM,
CEpHON M YKCYCHOH KHCJIOT
OJMHAKOBOH KOHIICHTPALHH
C OJJMHAKOBBIMH KYCOYKAaMH
(rpaHynmamm)  OWHKA U

B3aNMOEUCTBHE
OJIMHAKOBBIX KYCOUYKOB
Pa3IUYHBIX METaJIOB

(MarHusi, IIMHKA, JKeJe3a) C
COJSTHOM  KHUCJIOTOM  Kak
MIPUMEPHI 3aBUCHUMOCTH
CKOpOCTU XUMHYICCKUX
peakuuii  OT  TIPUPOJIBI
BelecTs. Bi3auMopaencTBue
pacTBopoB THOCYNB(aTa
HaTpHs pazHoit
KOHIICHTPAITIH u
TEMIEpaTypbl C PacTBOPOM
CepHOM KHUCJIOTHI.
MopenupoBanue
CKHIISIIETO CIIOSI».
I'ereporennsiii kaTanus3 Ha
pumepe Ppa3IoXKeHus
MEepoKCHIa BOIOpola B
MIPUCYTCTBUH TUOKCHIA
Maprasma.

JlabopaTOpHEIE OTIBITHI.
HUcnone3oBanue
HEOPTaHIMYECKUX
KaTaau3aTopoB( coyei
Kenesa, HoIUja Kanus) U
MPUPOJTHBIX OOBEKTOB,
COJIepKAIITIX
KaTtayazy(ChIpoe MsCO,
KapTodes), s
pa3IoKeHUs IMePOKCHIa
BOJIOpPOJIA.

13.

3.12

OobparumocThb
XAMHYECKUX  PEaKIHi.
XuMH4ecKoe
paBHOBECHE M CIIOCOOBI
€ro CMEIIECHUS.

OnuceBaOT COCTOSIHUE
XUMHUYECKOIO PaBHOBECHS
1 TIPeJIaraloT COCOOBI ero
CMEIIEHUA B HEOOXOAUMYIO
CTOPOHY Ha OCHOBE
aHau3a peaxIuu u
npunnuna Jle Iarense.
IIpoBoasT, HAOIIOMAOT U
ONUCBHIBAIOT ~ XMUMHUYECKUN
SKCHEPUMEHT.

Knaccugukarms

XMMHUYECKHX PEAKIUH TI10
NpU3HaKy  0OpaTUMOCTH.
[Tonsitue 00 0OpaTHMBIX
peakuusiX M XUMHYECKOM
paBHOBecuu. IIpuunun Jle

[Tarenne U CIOCOOBI
CMCUICHHEC XUMHYECCKOT'O
paBHOBECHS. Ob6mras
XapaKTepUCTUKA  PEaKIHU
CUHTE32 aMMHaKa u
paccMoTpeHue yCIOBUHI

cMelleHus e€ paBHOBECHUS
Ha NMPOU3BOJICTBE.
JlemoHcTpauus:

CMmeleHne paBHOBECHS B
CHCTEME.

JlaGopaTopHbie OTIBITHI:
Wnmoctpanus IpaBuiIa
beprosne Ha nOpaxkTHUKE:
MPOBEJIEHUE  peakiuuid C
o0Opa3zoBaHHeM OcaJka, rasa
U BOJIBI.
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14 | 10.12 I'unponus Onpenenstor tun | OOpatumbIit u
THIPOJIN3a COJIM Ha OCHOBE | HEOOPATUMBIM  THIPOJIH3.
a”HaJnu3a €€ cocTasa. I'upponuz comeir u  ero
Knaccudumupyror THUTIBL
TUAPOJIN3 colen o
KaTHOHY W aHHOHY.

15 | 17.12 Tunponus XapakTepu3yoT pons | I'mmponmns  opraHmYecKux
THUAPOJIM3a OPraHUYECKUX | COCOTUHEHMH B JKHUBBIX
COEIMHEHUI B OpraHu3Me. opranusMmax. [lonsTe 00
[IpoBonsAT, HAONIOMAIOT W | SHEPrETHYECKOM OOMECHE B
ONMCHIBAIOT  XUMHUYECKHH | KJIETKE U POJIM TUAPONIU3A B
SKCIIEPUMEHT HEM.

J1abopaTOpHBIC OMBITHL:
VcnrpiTanne MHAWKATOpaMU
cpenbl  pacTBOPOB  coJied
Pa3THIHBIX THIIOB.

16. | 24.12 OKHUCIIUTEIBHO — Onpenenstor CremeHb OKHCICHHSI M ¢&
BOCCTaHOBHTEIbHBIE OKHUCIIUTEBHO- ompenereHue mo GpopMmynam
peaxmmu (OBP) BOCCTaHOBHTEIIbHBIC OpPTaHUYECKHUX H

peakmuu Kak MPOIECCHl, | HEOPTaHMYECKUX BEIICCTB.
MPOTEKAIOIIHE ¢ | Okucnutenu u
U3MEHCHUEM cTeneHe | BocctaHoButenu. llonsatue
OKHUCJICHUS aTOMOB | O TpoIleccax OKHUCICHUS W
9JIEMEHTOB, YYacTBYIOIIUX | BOCCTAHOBJICHHUS.
B PEAKIIUH. CocraBneHue  ypaBHEHHH
PaznmuuaroT OKMCTUTENh W | XHMHYECKHX peaKkIuid Ha
BOCCT@HOBHTEIIb, TPOLIECCHI | OCHOBE MeToJ1a
OKHUCJICHHUS 1 | DIIEKTPOHHOTO OaiaHca.
BOCCTaHOBJICHHS. JIeMOHCTpAIIUH.
Cocrasnsior YpaBHEHUs | BzauMmonelcTBUE IIMHKA C
OBP Ha OCHOBE METOIA | CONAHOM  KHUCIOTOH M
3JIEKTPOHHOrO OajaHca. HHMTpaToOM cepebpa.
IlpoBoasaT, HabmomarT u | JJaGopaTOPHBIE OMBITHL:
OIMCHIBAIOT  XUMHUYECKUU | QKUCIUTENLHO-
SKCTIEPUMEHT BOCCTaHOBHTEIbHAS
peaxiys U peakius ooMeHa
Ha npuMepe
B3aHMOJICHCTBHS Cynbdara
memu () ¢ xenesom u
pacTBOPOM IIEIIOYH

17. | 14.01 I/IHCprKTa)K no | OnuceiBatoT  3neKTposin3 | XapaKTepucTHKa

TeXHUKH KakK OKHUCJIMTENHHO- | AJIEKTPOJIH3a Kak
BOCCTaHOBUTEJBHBII OKHUCJIUTEIHHO-
0€30MacHOCTH.
mpoIriecc. BOCCTaHOBHUTEIHHOTO
ONEXTPONM3  PacTBOPOB Pazmuuatot AIEKTPOJIU3 | TpoIlecca. OcobenHoctu
1 PACIIABOB. pacIuIaBoOB U PacTBOPOB. AJEKTPOJIH3A
Ipakriraeckoe XapakTepu3yroT MIPOTEKAIOIIETO B
TIpHUMCHCHMHE MPaKTUYECKOE  3HAYEHHUE | PacTBOPAaxX  AJIEKTPOJIUTOB.
HMIEKTpOIIH3A. aekTponu3a Ha npumepe | [IpakTrueckoe npumeHeHue
MOy YCHHS AaKTHBHBIX | DJIEKTPOJM3a:  MOJy4YeHHUE
METalIOB, a TakXe Ha | raJlore€HoB, BOJIOPO/JIa,
npumepe KHCII0pOo/a, LIEJIOYHBIX
TaJIbBAHOTUIACTUKH, METaJUVIOB W IIeJoueH, a
TaJIbBAHOCTETUN U | Takxke AJTFOMUHUS
padbUHUPOBAHUS IIBETHBIX | DJIEKTPOJIU30M PACIIIIABOB U
METAIIJIOB pacTBOpoOB COEIMHEHUI
3THX 3JIeMeHTOB. I[loHsaTme
0 raJIbBaHOTUIACTUKH,
raJlbBAaHOCTECTHH u

paduHMpOBaHMS  LBETHBIX
METaJIJIOB.
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CMOHCTpalluu.

KonctpyupoBanue momenu
3JEeKTpoIn3Epa.
Buneogpparment 0
MPOMBIIIJICHHON yCTaHOBKE
JUISL TIOJTyIEeHUS] aTIOMUHHS

18. | 21.01 Onextponm3 pactBopoB | OmuceBaloT — 3nekTponu3 | [IpakTudeckoe mpuMeHeHHE
u pacmiaBoB. | Kak OKHUCIIUTEIBHO- | DJEKTPOIM3a:  IOIyYeHHUE
IIpaxkTryeckoe BOCCTAHOBUTEJIBHBIN raJIOTeHOB, BOJIOPOJA,
IIpUMEHEHUE TIporecc. KHCJIOPOAA, LIEJIOYHBIX
3NEKTPONIH3A. Paznnuatot 9MEeKTPOIN3 | METAJIOB M Ienoueil, a
pacIIaBoB U pacTBOPOB. TaKxKe ATIOMUHUS
XapakTepusyoT 9JIEKTPOJIN30M PaCIIaBOB U
MIPAKTUYECKOE  3HA4YCHUE | PaCTBOPOB COEJIMHEHUH
JNIEKTPONM3a HAa NpUMeEpe | 3TUX 3yeMeHToB. IloHATme
MIOJTyYEHHS aKTUBHBIX | O raJbBaHOIUIACTHKH,
METAaJUIOB, a TakKe Ha | TalbBaHOCTETHU u
IIpUMeEpe paduHMpOBaHMS  [BETHBIX
raabBaHOIUIACTHKH, METAJUIOB.
raabBaHOCTETUH n | JeMoHCTpanum.
paduHupoBaHMs UBETHBIX | KOHCTpympoBaHHe MoJenu
METaJUIOB 3JIEKTPOJIU3EpA.
Bupneodparment 0
IIPOMBIIIJIEHHONH YCTaHOBKE
JUIA NOJYYCHHUS AJIIOMUHUS
19. | 28.01 Hucrpykrax no texnuke | [Inanupyior, poBOJAT, | Pemenue
0e301acHOCTH. HaOMIONAI0T M OMHCHIBAIOT | AKCIIEPUMEHTAIBHBIX o
[Mpaktrdeckas  paboTa | XUMHYECKHH SKCIEPUMEHT | TEMe «Xumuueckas
Nel. Pemenne | ¢ coOmoOAeHWEM TPaBWI | PEAKIIHD»
JKCHEPUMEHTAIBHBIX TEXHHUKH O0€30MacHOCTH.
3a1a4 o TeEMeE
«XUMUYECKasl peakIusiy
20. 1 4.02 IToBTOpEHUE u | Pewaror 3amaud, | TectupoBaHue,  pelLICHHE
0000IIIEHHEe M3YYSHHOTO | BBIIOJIHSIOT  TEeCThl W | 3aJad M BBIIOJIHEHHE
MaTepuaja 0 TeMe | YIpaKHEHH IO TeMe. YIHpaXHEHUH 1o Teme
«Ctpoenue BemecTB. | IIpoBoasT OIICHKY
XUMHUYECKUE PEAKIIUI COOCTBEHHBIX JOCTHXEHHUH
B YCBOCHHHU TEMBI.
KoppekTtupyror cBou
3HaHUS B COOTBETCTBUU C
IJTAHUPYEMBIM
pe3yIbTaToOM
21. 1 11.02 KouTponbHas paborta | BermonHsOT TectupoBaHue,  pelieHue
Nel.  mo Teme  « | caMOCTOSTENBHO 3aJa4 = M BBINOJHEHHE
Crpoenue BEIECTB. | KOHTPOJIbHYIO paboTy YIpaXHEHUH [0 TeMe
XuMudeckas peakius»
Tema 3. BemiectBa u ux cBoiictsa (9 yacon)
22. 118.02 Mertaisl XapakTepu3yroT duznyeckue CBOICTBa
¢u3ndecKkre U XUMHUYECKHE | METaNJIOB. Henenue
CBOWCTBA METAUIOB HA | METAJUIOB Ha TPYNIHl B
OCHOBE TIPEJICTABICHUNA 00 | TEXHUKE. Xumuieckue
OBP 31 [IOJIOKEHUS | CBOWCTBA  METAJIOB U
METAIIJIOB B | DJIEKTPOXUMHUYECKUH DSl
JIEKTPOXUMUYECKOM psay | HampsbkeHud. IlonstHe o
HaTPSKEHUH. METaJUIOTEPMUHU (
HaOmoatoT ¥ ONMCHIBAIOT | QIIOMHHOTEPMUS,

XAMHUYCCKHUI OKCIICPUMECHT

MarHueTepMus u Jip.)
[Jemoncrpanmu. Komnexuus
METAaJIJIOB.
BsaumopeiictBue
KOHLEHTPUPOBAHHOM
a30THOHM KHUCIIOTBHI C MEBIO.
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Bcemnbimka TEPMUTHON
cmecu.  [loptper  H.H.
bekeroBa
23. | 25.02 HemeTamist OnuceiBaloT ocobenHoctu | Hemerasmib Kak
MOJIOKEHHSI HEMETAJIOB B | okuciautenu.  Hemeramibl
NEPUOJUYECKON  CHUCTEME | KaK BOCCTAHOBUTENH. Psip
AN MengeneeBa, | 3JI€KTPOOTPULIATEILHOCTH.
CTpOEHHE HUX aTroMoB M | JeMoHcTpaiuu.
KpHUCTAJJIOB. Konnekuus  Hemertasios.
XapaKTepu3yroT obmue | Benbimka yepHoro nopoxa.
XUMUYECKHE cBoiicTBa | BrITecHeHHe rajoreHoB u3
HeMetaiioB B ceete OBP u | ux  pacTBOpoB  Ipyrumu
UX TIOJIOKEHHUS B PSIy | rajJoreHamu
3EeKTPOOTPULIATENILHOCTH
HaOmromaror 1 OIMUCHIBAIOT
XUMHUYECKUM KCIEPUMEHT
24. 1 4.03 Heopranuueckue n | CooTHOCAT Kucnmotel B cBeTe aTOMHO-
OpraHUYEeCKHUE KUCIOThl | MpencTaBUTENEH MOJIEKYJSIPHOTO  yYEHHUSI.
OpraHUYECKUX u | Kucnorsl B cBere Teopuu
HEOPraHUYECKUX KHCIOT C | 3JIEKTPOJIUTHYECKOMN
COOTBETCTBYIOILEH nuccounanuu. Kucnortel B
Ki1acCU()UKAITMOHHON CBETE IPOTOHHOH TEOpHUHU.
TPYNIOH. Oo6ume XMUMHUYECKHe
OnuceIBaOT oOmue | CBOHCTBa KHCIIOT.
CBOMCTBa Heopranuueckux | Kmaccuduxaius Kucior.
U OpraHuveckux KucioT B | JlaGoparopHbiid OIBIT:
CBETE teopuu | UccaenoBanue
3JIEKTPOIIUTUYECKON KOHLEHTPUPOBAHHBIX
JUCCOLMAIlMU U C MO3ULUHU | PACTBOPOB  COJSHOW U
OKHCJICHUS- YKCYCHOM KHCIIOT
BOCCTaHOBJICHUSI ~KAaTHOHA | KaleJdbHbIM METOAOM IpHU
BOJIOpO/la WM  aHWOHA | WX pa30aBIICHIH BOJOM.
KHCJIOTHOTO OCTaTKa.
OnpenensitoT 0cOOEHHOCTH
XAMHUYECKUX CBOWCTB
a30THOM,
KOHLIEHTPUPOBAHHOMI
CEpHOM U  MYpaBbUHOMU
KHCJIOT.
[IpoBomsT, HabOmrOmAlOT U
OOBSICHSIOT pe3ynbTaThl
MIPOBEJIEHHOT'O
XUMHUYECKOTO
SKCHEepUMEHTa
25. 1 11.03 Heopranuueckue n | OnuceiBaroT OcHoBaHue B  CBeTe
OpraHuYecKue HEOpraHU4YecKHe ATOMHO-MOJIEKYJISIPHOTO
OCHOBaHUSA OCHOBaHHUS B CBeTe TeopuH | ydeHus. OCHOBaHUE B CBETE
3JIEKTPOIUTHIECKOM TEOPHH NEKTPOTUTHIECKON
JVICCOIIMAIIH. nquccormanuy. OcHOBaHHA
XapaxkTepu3yloT CBOWCTBA | B CBETE MMPOTOHHOM
OpraHUYECKUX u | Teopun.  Kiaccuduxanms
HEOpraHUYeCKHUX OCHOBaHUU.  XUMHYECKHE
0ECKUCIIOPOTHBIX CBOMCTBa OpraHUYECKUX U
OCHOBaHUU B CBETE | HEOPraHUYECKUX
MIPOTOHHON TEOPHH. OCHOBaHHUHU.
[poBomsat, HabOmromaroT u | JleMOHCTparuy.
ONMHCHIBAIOT  XuMmuueckuid | Kommekmus  menouer U
SKCIIEPUMEHT. aMHHOB. BzaumoneiicTBue

MapoB KOHIICHTPHUPOBAHHBIX
pacTBOpoOB COJISTHOM
KHUCJIOTBI 1 aMMHaKa (((}II:.IM
6e3  orms»). Ilomyuenme
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aMMMaKka ¥ H3Yy4eHHE ero
CBOWCTB.
JlabopaTOpHBIE OTIBITHI.

[lonyuenue
HEpacTBOPUMOIO
THIPOKCHUIA u €ro
B3aNMOEUCTBHE c
KHUCJIOTOMN

26. | 18.03 Heopraauueckue n | XapakTepusyoT Heopranunueckue
OpraHuyecKkue OpraHuyecKue U | aMpOTEpHBIC  COCITUHCHUS
amM(poTepHbIC HEOpraHUYEeCKHe (oKkcHIBI W TUAPOKCHUIBI),
COEIMHEHUS aM(pOTEpHBIC COCIMHCHUS | MX CBOWCTBA WM MOJYYCHUE.

Kak BEIIECTBA ¢ | AmdoTtepHbie
JIBOVCTBCHHOM (DYHKITHEH. OpraHUYecKHe COEIUHEHUS
XapakTepu3yloT CBOMCTBa | HA NMPUMEPE AMUHOKHUCIIOT.
AMUHOKHCIIOT kak | [lentupel w  mentugHast
aM(pOTEPHBIX CBSI3b.
OpPraHUYECKUX JleMoHcTpams.
COCIMHEHUH. Paznuuneie ciaydyau
PackpeiBator pOJib | B3aUMOJICHCTBUSI pacTBOPOB
aMHUHOKHCIIOT B | coneit ATIOMUHUS co
OpraHm3ali U3HU Ha | IEIOYbI0
OCHOBE  MEXIIPESAMETHBIX | JIaOOpaTOpHBIC OMBITHL
CBsI3eil ¢ OnoJoruei [Monyyenne amQoTepHOTO
THUIPOKCHUIA U U3YUEHHUE ETO
CBOWMCTB.

27. 11.04 Comun XapakTepu3yoT comu | Kiaccuduranms coeii.
OpraHUYECKUX u | XKéctkocTtb BOJIbI u
HEOPTaHMYECKUX KHCJIOT B | CIOCOOBI &€  yCTPOCHHS.
CBETE teopun | [lepexoq  kapbomata B
3JIEKTPUYECKOM THOPOKapOOHAT W OOpaTHO.
JUCCOLIMAIIUY. Oo6mrue XUMUYECKUE

CBOMCTBa COJIEH.
JemoHncrtpanuu. [lonyuenue
JKE€CTKOM BOJIBI U YCTPOEHUE
€€ HKEeCTKOCTH.
JlaGopaTopHsbie OTIBITHI:
[IpoBenenne KayecTBEHHBIX
peakuuii 1o ONpEeIesICHUIO
cOoCTaBa CoJIeH.

28. | 8.04 Hucrpykrax no texuuke | [lnanupyior, MpoBOIAT, | Pemenue
0e30MacHOCTH. HAOIIOAI0T, W ONHUCHIBAIOT | SKCIIEPHUMEHTAIBHBIX 33134
[Ipaktrdyeckas  paboTa | XUMHYECKHA SKCIEpUMEHT | Mo Teme «BemecTtBa um ux
Ne2. «PemmeHne | ¢ COOMIOIGHHWEM TIPABWII | CBOWCTBA»
SKCIIEPUMEHTAITBHBIX TEXHHUKHU 0€30MacHOCTH
3a1a4y o TeMe
«BemecTBa u ux
CBOMCTBa»

29. | 15.04 IToBTOopenue u obmenue | Pemaror 3amaqn, | TectupoBaHue,  pelIcHHE
mo Teme «BemecTBa W | BBIMOJHSAIOT  TECTHI U | 3a1a4 U YIOpPaKXHEHUH 110
HX CBOWCTBa» YHpaXHEHUS 110 TEME. TeMe

IIpoBonsT OLICHKY
COOCTBEHHBIX JIOCTHUKCHUU
B YCBOCHHMH TEMBI.

Koppextupytor CBOU
3HaHHUSL B COOTBETCTBUHU C
IJIaHUPYEMbBIM

PE3YIILTATOM.

30. | 22.04 KontponbHas pabora Ne | BeITOSHSIOT 3amanust | TecTUpOBaHUE,  pEIICHHE

2 1o teMme «BemrectBa u
HUX CBOMCTBa»

KOHTPOJIBHOM paboTEHI.

3a7a4 U YHOPaKHEHUH 110
TeMe «BemecTrBa H HuX
CBOMCTBa»
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Tema 4. Xumusi 1 coBpeMeHHOe 0011ecTBo (44)

31. | 29.04 Xumuyeckas XapakTepusyroT [TonsTie o XUMHUYECKOH
TEXHOJIOTHSI. XAMHYECKYI0 TEXHOJIOTHIO | TEXHOJOTHH. XWUMHYECKHE
[Ipom3BoncTBO aMMHaka | Kak  MPOU3BOAUTEIBHYIO | PEaKIUHd B IIPOU3BOJICTBE
1 METaHOJa cury oOrecTBa. aMMHaKka W METaHoJA.

OnwuceBaror  xuMmudeckue | Haygneie TIPUHIUTIEI,
MPOIECChl, JIeKAINe B | JIGKALIHE B OCHOBE
OCHOBE MIPOU3BOJICTBA | MPOM3BOJICTBA aMMHaKa H
aMMHMaka M MeTaHona, c | MeraHona. CpaBHEHHUE 3TUX
MOMOIIBIO POJHOTO S3bIKA | IPOU3BOJCTB.

U SI3bIKAa XMUMUHU. JlemoHCcTpanuu:  Mogenu
VYCcTaHaBIMBAIOT  AHAJIOTU | IMPOMBIIUIEHHBIX YCTaHOBOK
MEXTY JBYMs | HMOJIY4YECHHUS cepHoi
MIPOU3BOJICTBAMH. KHCJIOTBI u CUHTE3a
DopMyITHUPYIOT olmue | aMMHaKa.

Hay4IHBIE TIPUHITUITEL

XAMHYIECKOTO

TIPOU3BOJICTBA

32. | 6.05 XuMmuyeckas ApPryMEHTUPYIOT MapkupoBKa yHnakOBOUYHBIX
TpaMOTHOCTh KaK | He0OXOIUMOCTh MaTepHalioB, 3JICKTPOHUKU
KOMIIOHECHT o0miel | XUMHUYeCKOil TpaMOTHOCTH | 1 OBITOBOH  TEXHHUKH,
KYJNbTYpHI 4eJI0BEKa KaK KOMIIOHEHTa MIPOAYKTOB MUTaHUA,

o01eit KyJIbTypBl | 9THKETOK TI0 YyXO#y 3a
YeJIOBEKa. OZCKION.
YwmeroT noiyyats | JleMoHcTpauuu:
HE0OXOJUMYIO BupneodparmeHTs u
HHPOPMALIHIO ¢ | craiiabt 0 CTCTICHU
MapKHpPOBOK Ha YIAaKOBKAaX | 3KOJOTHYCCKOH  YHCTOTHI
Pa3IHIHBIX TOBapa.
TIPOMBITIICHHBIX u | JIabopaTOpHBIN OIBIT:
TIPOIOBOIECTBEHHBIX Wzydenne MapKHPOBOK
TOBapOB Pa3IMIHBIX BUIOB
MIPOMBIIIJICHHBIX U
MIPOOBOJILCTBEHHBIX
TOBapOB.

33 13.05 IToBTOpEHUE u | Pemaror 3amaun, | TecTupoBaHue,  peIICHUE
00001IeHHEe TI0 KYpCY | BBIIOJHSIOT ~ TECTbl U | 3aJad M YHPaKHEHUH 110
xumun 11 xmace. YIPaXHEHUS 110 TEME. TeMe

[IpoBoasT OIICHKY
COOCTBEHHBIX JTOCTHKCHUH
B YCBOCHHU TEMBEI.
Koppekrupyror cBOH
3HaHUS B COOTBETCTBHH C
TUTAaHUPYEMBIM
pe3yIbTaTOM.

34 20.05 IToBTOpEHue u | Pemaror 3agaud, | TectupoBaHue,  pelIeHUE
00001IeHHEe TI0 KYpPCY | BBIIOJHSIOT  TECTbl U | 3aJad M YHPaKHEHUH 110

xumud 11 Kimace.

yIpaKHEHHSI [10 TEME.
IIpoBogsT OLICHKY
COOCTBEHHBIX JOCTHXEHUH
B YCBOCHHU TEMBIL.

Koppextupyror cBOU
3HaHUS B COOTBETCTBUHU C
TUIAHUPYEMbIM
pe3yIbTaTOM.

TEME
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IlepeyeHb yueOHO-MeTOAUYECKOT0 O0ecTeYeHust

Juist yqammxces:
1. Xumus. 11 kmacc: yueOHUK st 00meoOpa3oBaTenbHbIX yupexaeHuit/ ['abpuensn O.C.,

Octpoyxos U.I'., CnaakoB C.A. - M.: IIpoceemenne, 2019.

2. 2. .E.A. Epemun, H.E. Ky3pmenko «CrnpaBouyHUK IIKOJIbHUKA MO xuMuM 8-11 kmacc, M,
«podar, 2015.

Jus yuurens:

1. YuebHo-MeToauueckas razera s yuutenei, usz. «llepsoe centsOpsa», M., 2009 r.

2. Xwumms. 11 kmace: y4deOHHMK Juisi oOmieoOpasoBarenbHBIX yupexaenui/ ['adbpuensa O.C.,
Octpoyxos WN.I'., Cnagkos C.A. - M.: I[Ipocsemenue, 2019.

3. [Iporpamma kypca xumuu st 10-11 kmaccoB o0meoOpa3oBaTenbHBIX yupexkaeHuid ['abpuensn
0.C., OctpoyxoB N.I'., Cnankos C.A. - M.: [Ipocsemienue, 2019.

DJIeKTPOHHBbIE MOCO0US:

1.CD nucku «O0mas 1 HeopraHuIecKas XuMUs,
2.«BuptyanbHas 1abopaTopus»

3. CD mucku « OpraHndeckas XHMHSD
HNuTepHer-pecypcsl:

1. http 4vww.cheme-astii.ru/chair/study/genchem/index.html

2. http://bril2002.narod.ru/chemistry.html

3. http://lwww.chemel.ru/

4. http://www.prosv.ru/ebooks/Gara Uroki-himii 8kl/index.html

5. http://chem-inf.ncirod.ru/inorg/element.htm

6. http://www.mon.gov.ru MuHHCTEpPCTBO 00pa30BaHUS U HAYKH

7. http://www.fipi.ru Iopran ®UIUN — OenepanbHblii HHCTUTYT MEAATOTHYECKUX U3MEPSHUI

8. http://www.ege.edu.ru [optan EI'D (napopmanmonHoit noanepxku EI'D)

9. http://www.probaege.edu.ru IMopran Enunslii 5x3ameH

10.http://edu.ru/index.php ®enepanbublii nopran «Poccuiickoe 0OpazoBaHue»

11. http://www.infomarker.ru/top8.html RUSTEST.RU - denepaibHblii IEHTP TECTUPOBAHHUSL.
12. http://www.pedsovet.org Beepoccuiickuii Mateprer-Ileacoser.
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JIncr koppexkTHpoBKH padoueit mporpammsbl (2020-2021 yuedHblii rox)

/i

HazBaunue
pazzaena

Tema
ypoka

Hara
MIPOBEICHUS
110 TUIAHY

[Ipnuuna
KOPPEKTHUPOBKHU

Koppekrupyromue
MEPOIPUITHS

[ara
IPOBEICHUS
1o (akry
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