My nuunaisioe Giojokerioe 061eoGpasopaTeibioe yupeiicue
Crapoctanntuas cpeuiss oGueobpasoparesibias Hkojia
Kamenckoro paitona Poctonckoi o0sacTy

Yraepkiao
Jlupekrop Mliqwa’lapOC'MIlHQIloﬁ coul
Ipukas3|.08:2023: 0jNe 511

v
e e

PABOYASI TPOT'PAMMA

no XUMHUH
(yueSumii npeamer, Kypc)

Vposenb 06uiero oGpazosanus (knacc) cpeinee obuee, 11 xnacc
(RauanbHoOe oB1iee, OCHOBHOE oiiiee, cpeaHee oduiee 0GPasOBAHKE C yKa3AHHEM Kiacca)

Konuuectso yacoB 34

Vyurens Mapuenko Mpuna Hukonaesna
(®.N.0.)

INporpamma paspaGorana Ha ocHose: [Ipumepnsie paboune nporpammsl. O. C.
I'a6puensi, C. A. CnaakoB — M.: IMpocsewenue, 2019.
(yxa3aTh IPHMEPHYIO nporpaMMy/ IpOrpaMMBl, H3ATENLCTBO, FOA H3AAHKA NPH HATHYHH)

2023r.



PabGouass mporpamma mo XuMuUM IS OOy4aroUIMXcs OJUHHAALIATOTO Kiacca
cocTaBieHa Ha oOcHOBe «TpeOoBaHMII K pe3yJpTaTaM OCBOEHHS OCHOBHOM
o0pa3oBaTeNbHON  MpPOTrpaMMbl»,  NPEACTABICHHBIX B DenepalbHOM
roCy1apCTBEHHOM 00pa30BaTEIbHOM CTaHAapTe€ OCHOBHOT'O OOIIET0 00pa30BaHus
C YYETOM pachpefessieMbIX [0 KiaccaMm MpOBEPSIEMbIX TpeOOBaHUN K
pe3yspTaTaM OCHOBHOM 00pa3oBaTeNIbHOM IpOrpaMMbl OCHOBHOTO OOIIETO
oOpa3oBaHMsI W DJEMEHTOB COJEpPXKaHUS IPEACTABICHHBIX B YHHUBEPCAIbHOM
KoaudukaTope 1no Qpusuke, a TaKKe HA OCHOBE XAPAKTEPUCTUKH TIAHUPYEMBIX
pPEe3yJbTaTOB JyXOBHO-HPABCTBEHHOT'O Pa3BUTHUsS, BOCHUTAHUS U COLMAIM3ALINU
oOyuJaronuxcs, npeAcTaBieHHbIX B [IpumMepHOil mporpaMme BOCIIUTaHUS.

IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O
HPEIMETA «XUMMUSA»

JInYHOCTHBIE:

e TOTOBHOCTb M CIOCOOHOCTh OOy4aroluxcss K CaMOpPa3BUTHIO U
CaMOBOCITUTAHUIO B COOTBETCTBUU C OOIICUETIOBEUYECKUMHU LEHHOCTAMHU U
ujeaJaMu rpakJJaHCKOro 00IeCcTBa;

o TMPUHATHE M peau3alMs LEHHOCTEW 370pOBOTr0 M 0Oe3omacHoro odpasa
KHU3HU, OEpEKHOE, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIIEHUE K COOCTBEHHOMY
(Gu3nIECKOMY U TICHXOJIOTUYECKOMY 3/I0POBBIO;

o HENpUITHE BPEIHBIX MPHUBBIUEK: KYpPEHUs, YHOTPEOJEHHsS alKoroJs,
HAPKOTHKOB.

o YB@XEHHE K CBOEMY HapoOJy, YyBCTBO OTBETCTBEHHOCTH miepen PomamHOMH,
rOpIOCTH 3a CBOM Kpaid, cBow PoaumHy, mpouuioe U  Hacrosilee
MHOTOHALIMOHAJILHOTO Hapona Poccuu;

o TMPUHATHE TYMAHUCTUYECKUX LIEHHOCTEH, OCO3HAHHOE, YBAKUTEIbHOE U
no0poXkenaTelbHOE OTHOIIEHME K JPYroMy UeJOBEeKy, €ro MHEHHIO,
MHPOBO33PEHUIO;

e CIIOCOOHOCTh K COMEpPeXKUBAHUIO U (OPMUPOBAHUE IMO3UTHUBHOTO
OTHOIICHUS K JIFOJSIM, B TOM YHKCJIE K JIMIIAaM C OTPAaHUYEHHBIMU BO3MOXXHOCTSIMH
3I0POBBS U MHBAIHUIAM; OE€PEKHOE, OTBETCTBEHHOE M KOMIIETCHTHOE OTHOIIICHHE
K (U3NYECKOMY U TICHUXOJOTUYECKOMY 3/I0pPOBBIO JPYTUX IIOJIEH, yMEHHE
OKa3bIBaTh MEPBYIO MTOMOIIIb;

e pa3BUTHE KOMIIETEHIIMM COTPYIHMYECTBA CO CBEPCTHUKAMH, JI€TbMHU
MJIQJIIIETO BO3pAcTa, B3POCIBIMU B 00pa3oBaTeIbHOM, OOIIECTBEHHO MOJIE3HOM,
y4eOHO-HCCIeI0BATENIbCKON, MPOSKTHON U IPYTUX BHUIAX JIE€ATEIbHOCTH.

e MHPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO DPa3BUTHUS
HayKH, 3HAYUMOCTH HAyKH, TOTOBHOCTh K Hay4YHO-TEXHHYECKOMY TBOPUYECTBY,
BJIaJICHUE JOCTOBEPHOM MH(pOpMaLMel O MepeioBbIX TOCTHKEHUSIX U OTKPBITHIX
MHUPOBOM M OTEUECTBEHHOW HAYKH, 3aMHTEPECOBAHHOCTh B HAyYHBIX 3HAHUSIX 00
YCTPOMCTBE MUpA U OOIIIECTBA;




e TOTOBHOCTH M CIIOCOOHOCTH K OOpa3oBaHHWIO, B TOM  YHUCJE
caM000pa30BaHUI0, Ha MPOTSHKEHWN BCEH KU3HU, CO3HATEIHPHOE OTHOIICHHE K
HETMIPEPHIBHOMY O0pa30BaHUI0 KaK YCJIOBHUIO YCIICITHOW MpodeCcCHOHATHHOU W
0OIIIECTBEHHOM JESTEIIbHOCTH;

e DOKOJIOTUYECKAs] KYJbTypa, OEpeHOE€ OTHOIIECHUS K POJHON 3emie,
npupoAHbIM OorarcTBaM Poccuu M Mupa; NOHUMAaHHWE BIUSHUS COIMAIBHO-
HSKOHOMHUYECKUX MPOILECCOB Ha COCTOSTHUE MPUPOAHOM M COLMAIBHON Cpelbl,
OTBETCTBEHHOCTh 3a COCTOSIHUE TPUPOJHBIX PECYpPCOB; YMEHHUS M HaBBIKU
Pa3yMHOTO TMPUPOJONOIb30BAHUS, HETEPIIMMOE OTHOUICHUE K JEHCTBUSIM,
MPUHOCSIIAM BPEA JKOJIOTHH; MPHOOPETCHUE OIBITa JKOJIOTO-HAIMPaBICHHOM
NEeSITENBHOCTH;

e OCO3HAHHBIN BRIOOp OyIyIIel Mpodeccuu Kak MyTh U CIIOCO0 pean3amum
COOCTBEHHBIX )KH3HEHHBIX TIJIAHOB,;

e TMOTPEOHOCTH TPYAMUTHCS, YBAKEHUE K TPYAY U JIIOASIM TPyHAa, TPYIOBBIM
JTOCTIKEHUSIM, JOOPOCOBECTHOE, OTBETCTBEHHOE M TBOPUYECKOE OTHOIICHHE K
Pa3HBIM BUJaM TPYAOBOU €SI TEIBHOCTH.

MeTanpeaMeTHbIE:
PerynsaTuBHbIC YHUBEPCAIbHBIC YUESOHBIE ICUCTBHUS:

e CaMOCTOSITEJILHO ONPEACNSATh LIENHU, 3aJaBaTh MapaMeTpbl U KPUTEPUH, IO
KOTOPBIM MOKHO OTNPEIEIUTh, YTO 11€J1b JIOCTUTHYTA;

e CTaBUTh W (POpPMYJIHpPOBaTH COOCTBEHHbIE 3aJaul B 00pa30BaTEIbHOU
NEATEIIbHOCTH U )KU3HEHHBIX CUTyalUAX;

e BBIOMpaTh MYTh JOCTHKECHUS II€JIM, TUIAHUPOBATH PEIICHHE MOCTABICHHBIX
3a/1a4, ONTUMU3UPYS MaTepUalibHbIe U HEeMaTepHUalbHbIE 3aTPaThI;

o Opranu3oBbIBaTh J(G(GEKTUBHBIN TOUCK PECYpCOB, HEOOXOMUMBIX IS
JOCTUKEHUS MIOCTABICHHOMN LENH;

e COMNOCTABJATH TMOJYYCHHBIM pe3yJbTaT JACSATEILHOCTH C IOCTaBJICHHOU
3apaHee UENbIO.

[To3HaBaTe/IbHbIC YHHUBEPCAIbHbBIC YUEOHBIC IEHCTBHUS:

e MHCKAaTh M HAXOJIUTh 0OOOIIEHHBIE CIIOCOOBI PEIICHHS 3ajlad, B TOM YHCIIC,
OCYILIECTBIISITh Pa3BEPHYThIH MH(OPMAIMOHHBIA TOUCK W CTaBUTh Ha €ro
OCHOBE HOBBIE (YUeOHbBIC U TTO3HABATEIBLHBIC) 3a/a4H;

e KPHUTHYECKH OIICHHBAaTh W HHTEPIPETHPOBATH HMHQPOPMALIUIO C Pa3HBIX
MO3UIIMH, pacTio3HaBaTh U (GUKCUPOBATH MPOTHUBOPEUUS B MH(DOPMAITMOHHBIX
HMCTOYHUKAX;

e HCIOJIb30BATh PA3JIUYHBIE  MOJICJIBHO-CXEMATUYECKUE CpEICTBa IS
NpEeACTaBICHUs]  CYIIECTBEHHBIX CBSI3€M M OTHOUIGHUM, a  TaKxke
MIPOTUBOPEYHH, BHISBICHHBIX B HH)OPMAIIMOHHBIX HCTOYHHUKAX;

e HAXOJUTh U MPUBOJUTH KPUTUUECKHE aPTYMEHThI B OTHOILLIEHUH JAEHCTBHUI U
CYXKJI€HUH JPYroro; CIOKOMHO M pPa3yMHO OTHOCUTHCA K KPUTHUYECKUM
3aMEYaHMsIM B OTHOIIIEHUH COOCTBEHHOTO CYXKJICHHUSI, pACCMAaTPUBATh UX KaK
pecypc COOCTBEHHOTO Pa3BUTHS,




BBICTpPANBATh MHANBUAYATHHYIO 00pa30BaTEIbHYIO TPACKTOPHUIO, YUUTHIBAS
OTPAHUYEHHS CO CTOPOHBI JPYTUX YYACTHUKOB M PECYPCHBIC OTPAHUYCHUS,
MEHSTh U yIEpKUBATh Pa3HbIC MTO3UIIMU B II03HABATEIILHON JIEATEIIbHOCTH.
KoMMyHHKaTHUBHBIC YHUBEpPCATIbHBIC YUEOHbIC TEHCTBUS:
OCYILECTBJISATh JEJIOBYI0 KOMMYHHUKAIIMIO KaK CO CBEPCTHUKAMH, TaK U CO
B3pOCIBbIMH (KaKk BHYTpU OOpa3oBaTEIbHOW OpraHu3alvd, Tak U 3a €€
npeaesiaMn), ToA0upaTh NAPTHEPOB TSI IETTOBOM KOMMYHUKAIIUHA UCXO/ISI U3
COOOpaKeHUM Pe3yIbTaTUBHOCTH B3aUMOJICHCTBUS, @ HE JIMYHBIX CUMIATHI;
MIPU OCYIIECTBIICHUU TPYNIOBOW pabOTHI OBITh KaK PYKOBOJIUTEIEM, TaK U
YJICHOM KOMaH/bl B Pa3HbIX pOJsiX (reHepaTop ujied, KpUTUK, UCTIOJTHUTEID,
BBICTYMAIOMINHI, IKCTIEPT U T.1.);
pa3BEpHYTO, JIOTUYHO W TOYHO H3Jarartb CBOK TOYKY 3pEHUS C
UCIOJIb30BAaHUEM AJICKBATHBIX (YCTHBIX U TUCbMEHHBIX ) SA3BIKOBBIX CPEJICTB;
IIpeaMeTHbIE:
packpbiBaTh Ha MPUMEpPaxX pOJb XUMHHU B (POPMHPOBAHMU COBPEMEHHOMN
HAY4YHOW KapTUHBI MUPA U B IPAKTUYECKOUN AEATEILHOCTH YEIIOBEKA;
JEMOHCTPUPOBATh Ha MPUMEpPAx B3aUMOCBS3b MEXKIY XUMHUEH U JIPyrUMHU
€CTECTBEHHBIMU HAayKaMU;
pacKpbIBaTh Ha MPUMEPAX MOJOKEHUS TEOPUU XUMHUECKOTO cTpoeHus A.M.
bytneposa;
noHumath pusudeckuid cmbica [lepuonnueckoro 3akona /.M. Menneneena
Y Ha €r0 OCHOBE OOBSICHATH 3aBUCUMOCTH CBOMCTB XMMUUYECKHUX DJIEMEHTOB
1 00pa30BaHHBIX UMM BEIIECTB OT AJEKTPOHHOT'O CTPOCHUS AaTOMOB;
OOBSICHATh TMPUYMHBI MHOrooOpa3usi BEHIECTB Ha OCHOBE OOIIUX
IPE/ICTaBIICHU 00 UX COCTABE U CTPOCHUH;

MPUMEHSTH IIPaBUJIa CUCTEMATHUYECKOW MEKTyHAPOIHOM HOMEHKIIATYPhI KaKk
CpelICcTBa pa3IMUCHUS W WACHTHU(PUKAIMK BEIIECTB IO WX COCTaBy W
CTPOCHHIO;

COCTABIISITh MOJIEKYJISIPHBIC W CTPYKTYpPHBIE (OPMYNBl OpPTaHUYCCKUX
BEIIIECTB KaK HOCUTEJICH HH(POPMAIIUU O CTPOSHUH BEIIECTBA, €r0 CBOWCTBAX
Y TIPUHAJITICKHOCTH K OIPEACIICHHOMY KJIacCy COCAMHEHU;
XapaKTepU30BaTh OPTraHUYECKHE BEIIECTBA IO COCTaBy, CTPOEHUIO U
CBOWCTBaM, YCTaHABIMBATh NPUYUHHO-CJICACTBEHHBIC CBS3HM  MEXKIY
JTAaHHBIMH XapaKTePUCTUKAMH BEIIECTBA;

MIPUBOJANTH NPUMEPHI XUMUYCCKAX PEaKIIUN, PACKPHIBAIOIINX XapaKTCPHBIE
CBOMCTBa THUIMYHBIX MPEACTABUTEICH KIACCOB OPraHMYECKHUX BEIIECTB C
[EJTBI0 UX UICHTU(PUKAIUYA U OOBSICHEHHS 00JaCTH IPUMECHEHHUS;
MIPOTHO3UPOBATh BO3MOXKHOCTh TPOTEKAHMS XUMHUYECKHX pEaKkIui Ha
OCHOBE 3HAHHMM O TUIAX XUMUYECKOW CBSI3M B MOJICKYJaX PEareHTOB M UX
PEaKIMOHHON CITIOCOOHOCTH;

UCIIOJI30BaTh 3HAHUS O COCTaBE, CTPOCHUU M XHMHYCCKHUX CBONCTBAx
BEIECTB JjIs1 0€30MMacCHOT0 MPUMEHEHHUSI B PAKTUYECKOU JIeATeITbHOCTH;



NPUBOANTh  MPUMEPHI  MPAKTUYECKOTO  HMCIOJB30BAaHUS  MPOTYKTOB
nepepaboTkn HePTH ©W MPUPOMHOTO Ta3za, BBICOKOMOJICKYJISPHBIX
COCMMHECHWHA  (MONMMATWICHA, CHHTETHYECKOTO KaydyKa, aleTaTHOTO
BOJIOKHA);

IIPOBOJIMTH OIIBITHI 10 PACIIO3HABAHUIO OPraHUYECKUX BEIIECTB: TVIMIICPUHA,
YKCYCHOM KHCJIOTBI, HETIPEICIbHBIX KUPOB, TJIIOKO3bI, Kpaxmaiia, OCJIKOB — B
COCTaBE MUIIEBBIX IPOTYKTOB M KOCMETHIECKUX CPEIICTB;

BIIAJICTh TPABWIAMH W TpreMamMu Oe30MacHOW pabOThl C XUMHYECCKUMHU
BEILIECTBAMU U JITA00PAaTOPHBIM 000PYyI0BaHUEM;

yCTaHABJIMBATh 3aBUCUMOCTh CKOPOCTH XHMHMUYECKON peaKIuyd M CMEIICHUS
XUMHUYECKOTO PABHOBECHS OT PA3IUYHBIX (PAKTOPOB C IEIBIO OMPEACIICHHS
ONTHUMAJIBHBIX YCJIOBUH MPOTEKAHMS XUMUUYECKHUX MTPOIIECCOB;

IPUBOUTH MIPUMEPHI THAPOJIN3a COJIEH B MMOBCETHEBHOM KU3HHU YEIIOBEKA;
MPUBOJANTh TMPUMEPHI  OKHUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX DPEAKIUA B
MPUPOJE, TMPOU3BOJACTBEHHBIX  MpoOIlecCaX H  JKU3HEACATCIBHOCTH
OpTaHU3MOB;

IPUBOJUTh TMPHUMEPHl XHUMHUYECKHX PEAKIHUA, PACKPBIBAIOIIMX 0OIIHe
XUMHUYECKHE CBOMCTBA MPOCTHIX BEIMIECTB — METAJUIOB M HEMETAJIIOB;
MPOBOJIUTH  pacueThl HAa  HAXOXICHUE  MOJEKYJSIPHOW  (OPMYJIBI
YTIIEBOJ0PO/A IO TTPOTYKTaM CTOPAHUS U IO €T0 OTHOCUTEIHHOU IIOTHOCTH
1 MAaCCOBBIM JIOJISIM 3JIEMEHTOB, BXOSIINX B €TI0 COCTaB;

BJIAJETh TMpaBuiIaMU O€30macHOro oOpalieHus C eIKUMH, TOPIYUMH H
TOKCHYHBIMH BEIIECTBAMH, CPEICTBAMH OBITOBOM XUMUU;

OCYIIECTBJIATh TMOWUCK XHMHYECKOW WHPOpPMANMK TI0  HA3BaHUM,
uaeHTH(PUKaTopaM, CTPYKTYPHBIM (OpMyJiaM BEIIECTB;

KPUTHYECKH OICHMBATh WU MHTEPIPETUPOBATh XUMHUUYCCKYIO HH(POpPMAIIUIO,
COJICPIKAIIYIOCS B COOOIIECHUSX CPEJICTB MacCOBOM MHGOPMAIIUH, pecypcax
HNHTepHeTa, HAyYHO-TIOMYJSIPHBIX CTAaThX C TOYKH 3PEHHUS €CTECTBEHHO-
HAyYHOM KOPPEKTHOCTH B IIEJISAX BBIABICHUS ONIMOOYHBIX CYXKICHUU H
(dbopMHupOBaHUS COOCTBEHHOM MTO3HIIHH;

MPEACTABNIATh IyTH PEIICHUS TJIOOAIBHBIX MPOOJIEM, CTOSIIUX TIepe
YEJIOBEUECTBOM: OJKOJIOTUUECKHUX, DHEPTeTUYECKHUX, CBHIPbEBBIX, U POJb
XUMHUH B PEIICHUH ITHX MPOOIIEM.

WUTFOCTPUPOBATh Ha IPUMEpax CTAHOBJICHHE W SBOJIIOIUI0 OPraHUYECKOM
XUMUU KaK HAyKH Ha Pa3IMYHBIX HCTOPUUYECKHX dTANaxX €€ pa3BUTHS;
MCITOJIB30BaTh METOJBI HAYYHOTO TO3HAHUS TPH BBITOTHCHUH MPOCKTOB U
y4eOHO-UCCIIEIOBATENIbCKUX 3a7ad [0 M3YYEHHUIO CBOMCTB, CIIOCOOOB
MOJTYYCHUS ¥ PAacIIO3HABAHUSI OPTAaHUYECKUX BEIICCTB;

OOBSACHATh TPUPOAY U CHOCOOBI 00pa3OBaHHS XHUMHYECKOW CBS3H:
KOBaJICHTHOM  (TIOJIIpHOM,  HEMOJSPHOM), HMOHHON, METaUIMYECKOM,
BOJIOPOJTHOM — C IIEIBI0 ONPEICIICHUS XUMUICCKON aKTHBHOCTH BEIIECTB;



e YCTAHABIMBATh T'E€HETUYECKYID CBA3b MEXIy KJacCaMU OpPraHUuYECKUX
BEIIECTB JI1 OOOCHOBAaHUS TPUHIMITHAIEHON BO3MOXKHOCTH TOJIYICHUS
OpraHUYeCKUX COCMHEHUN 3aJIaHHOTO COCTaBa U CTPOEHUS;

e YCTaHABIWBATh B3aUMOCBSA3U MEXay (GakTamMu U TEOpHUEH, NMPUUYMHOU U
CIEICTBHEM TIpU aHaIM3€ NPOOJEMHBIX CHUTyalluii ¥ 0OOCHOBaHUU
MIPUHUMAEMBIX PEIICHUI HAa OCHOBE XUMUYECKUX 3HAHUMU.

COLEPKAHUE YYEBHOI'O IPEIMETA «XUMMUSA»

Cornacio  ®enepaibHOMy  0a3uCHOMY  yuyeOHOMY  IJIaHy  JJIst
oOpa3zoBaTenbHBIX yupexaeHuid Poccuiickoirt deneparuu s 00s53aTEIBHOTO
M3Y4YeHUs] XUMHUH Ha dTare cpeHero odmiero oopaszosanus Bl 1 kjaacce 0TBOIUTCS
1 9ac u3 BapraTUBHON YacTH y4eOHOTO IJIaHa B Heemto. MToro 1yac B Henento u
34 yaca B rTOoA. B cCoOTBeTCTBMM C Kal€HAApHBIM TOAOBBIM TpadUKOM
obpazoBarensHoil nesrenbHocTH MBOY Crapoctrannunoit COII na 2023-2024
y4eOHBIN TOJ ¥ pacliiCaHueM YPOKOB IporpaMMa OyJieT BEITIOJIHEHa 3a 3449aca.

Tema Ne 1. Ctpoenue Bemects (13 4.)

OcHOBHBIE CBEACHUS O CTPOeHHH aroma. CTpoeHHE aroma: PO U JIEKTPOHHAs
o0Oonouka. M3oTonbl. XuMUYECKUN 3J€MEHT. Boblioil agpoHHBIN KoJaiaep.
YpoBHM cTpoeHus BemiecTBa. [lepruoanyeckas cucteMa XMMUYECKUX AJIEMEHTOB
/1. 1. MeHpeneeBa B CBETE

y4eHHus O cTpoeHur aroma. DU3NYECKUN CMBICI HOMEPOB: JJIEMEHTA, IEPUOA,
rpynnbl. BaneHTHble 3JIEKTPOHBI. JEKTPOHHAs KOH(Urypauus aToMOB.
3aKOHOMEpPHOCTM HM3MEHEHHUS CBOMCTB DJIIEMEHTOB B IE€pUOAAX M TIpyIHax.
DNEeKTpOHHBIE CEMEHCTBA XHMMHMUYECKHX JJIEMEHTOB. PDUIOCOPCKHE OCHOBBI
oOmHocTn Ilepuognyeckoro 3akoHa W TEOPUU XUMHUYECKOTO CTPOCHUS.
[Ipenmoceuikn  oTkpbITUs [lepronnyeckoro 3akoHa W TEOPUH XHUMHYECKOTO
CcTpoeHUs. POip TMYHOCTH B MUCTOPUM XUMHH. POJIb PAKTUKU B CTAHOBJIEHUU U
pa3BUTHH XUMHYECKOW Teopuu.MlOHHass XuMHUYeCKas CBSI3b W HOHHBIC
KpUCTAJNINYECKUE pelETKU. KaTHOHBI Kak MPOAYKT BOCCTAHOBJIIEHHS aTOMOB
METa/NIOB. AHMOHBI KakK HPOAYKT OKHCJIEHUS aTOMOB HeMmeTauioB. VoHHas
XUMHYECKasi CBs3b U HOHHAs KpUCTAUIMYecKas pewmérka. Monwl mpocteie u
cnoxHble. KoBasleHTHass XuMUYecKas CBs3b. ATOMHBIE M MOJIEKYJISIPHBIC
KpUCTAJUINYECKUE pelmeTku. KoBaleHTHas HENoJisipHas W MOJIsApHAs CBS3H.
DIIeKTPOOTPHUIIATeILHOCTh. KpaTHOCTh KOBalleHTHOW CBs3u. OOMEHHBIM U
JOHOPHO-AaKIENTOPHBI ~ MEXaHW3Mbl O0pa30BaHMA KOBAJEHTHBIX  CBS3EH.
[TonsipHOCTE CBSI3U U MOJSAPHOCTH MOJEKYIBL. MOJIEKYJISIPHBIE U AaTOMHBIE

KPUCTAJUIMYECKHE  pemETKH.  Meramueckass  CBsi3b.  MeTaulM4ecKue
KPUCTAJUIMYECKHUE PEIIETKU. MeTaulmyecKass XUMUYECKash CBA3b: MOH-aTOMBI U
AJICKTPOHHBIN ra3. @u3ndecKkue CBOKMCTBA METAIUIOB U UX IIPUMEHEHHUE HA OCHOBE



3TuX cBoWcTB. CruiaBel YEpHBIE W LBETHbIE. BOAOpOIHAas XUMHUYECKAsl CBS3b.
BogopoaHas XuMUYecKasl CBS3b: MEXMOJEKYJISpHash U BHYTPUMOJEKYJSIPHAS.
3Haue€HHE BOJOPOAHOW CBSI3M B MPUPOJE W >KU3HU desoBeka. [lomumepsi.
[Tonumepsl, UX MOJYYEHUE: PEaKUUHd MOJUMEpPU3AMU W MOJMKOHJECHCALUU.
IInmactmaccel. Bonokna. Heopranmueckue momumepsl JlMCnEpCHBIE  CHCTEMBI.
JlucniepcHble  CUCTEMBI:  jaucnepcHas  ¢a3a U JUCHEPCUOHHAs Cpefa.
Knaccugukanus TucnepcHbIX CUCTEM IO arperaTHOMY COCTOSIHUIO U IO pa3Mepy
gactull (a3pl. ['py0oaucnepcHble CUCTEMBI: 3MYJbCUU, CYCHEH3UHU, a3PO30JIH.
ToHkoaucnepcHble cUCTEMBI: 30111 U Teau. CUHEpe3nuc U KOoaryJisius.

Jemonctpauuu. Pasznuunbie gopmbl [leprognmdeckoit CHUCTEMBl XHMHUYECKUX
sanemeHToB [[. 1. MenneneeBa. Mojenb KpUCTAIUIMYECKONM PEIIETKU XJIOPUA
HaTpusi. OOpa3Ibl MUHEPAIOB C MOHHOM KPUCTAJITMYECKON PEIIETKOM: KaablnTa,
rajiuTa, MOJIeNM KPUCTATHYECKUX PEHIETOK «CyXOro Jbaa» (WM uojia), aiMasa,
rpadura (wim kBapua). Mojens MoJsipHOro 00bEMa raza. OO6pasibl pa3IMUHbIX
JUCIEPCHBIX CHUCTEM: SMYJbCUM, CYCIEH3UM, a’p030Jieh, TelIed U 30JIEH.
Koarynsauus. Cunepesuc.

JIaGoparopHble ONBITE. MOJAETUPOBAHUE METAJUIMUECKON KPUCTAUIMYECKOM
pemérku. [lenatypauus Oenka. [losydeHue SMyJbCHU PacTUTEIBHOIO Macia.
[lomy4yeHue CyCIEH3UM «U3BECTKOBOTO MOJIOKa». [lomydeHue KOJUIOMIHOTO
pacTBopa KypHHOTO Oelika M UCCIIEJOBAaHUE €Tr0 CBOMCTB C MOMOILBIO JIa3epHOM
YKa3KH.

Tema 2. Xumunueckue peakuuu (9 4.)

Knaccudukanuss xumuyeckux peakuuil. Peakiuum 0e3 u3MEHEHHUsI COCTaBa
BEILIECTB:  AJUIOTPONH3AUMU M  H3oMepu3auuu. [IpuyuHbBl  amIoOTPONUU.
Knaccudukanus peakiuil mo 4uMciay M COCTaBY PEareHTOB M MPOIYKTOB U TIO
terioBomy dddexty. Tepmoxumuueckue ypaBHeHHs peakiuii CKOpOCTb
XUMUYEeCKUX peakiuid. CKOpOCTh XHUMHUYECKOW peakiuu u (pakTtopbl &
3aBUCUMOCTH: IIPUPOJA PEATUPYIOIINX BEIIECTB, IUIONIa/lb UX CONIPUKOCHOBEHHS,
TEMIIEpaTypa,  KOHIIEHTpalusi U  HalIWuMe  Karanuzatopa.  Karamus.
®epmeHTbL. UHrHOUTOpBhl. XUMHUYECKOE PAaBHOBECHE U CHOCOOBI €ro CMEILIEHUS.
OoOpatumble peakuuu. OOIIas XapakTepUCTHKA PEaKUWMW CHHTE3a aMMHaKa U
YCJHOBUS CMELIEHUSI PABHOBECHS TPOU3BOJICTBEHHOIO IPOLIECCA BIIPABO.

Iunpomus. T'uaponus HeoOpaTuMbIA M oOpaTuMbiid. Tpu ciaydas Tuapoiu3a
cosieid. Ponb rugponuza B oOMeHe BeuiecTB. Posb rujposn3a B SHEPTeTUYECKOM
oOMmeHe OKHCITUTENbHO-BOCCTAHOBUTEIbHBIE peakiuuu. CTeneHb OKUCIEHUS.
Oxucinurens U BocCTaHOBUTENb. OKHUCIEHWE U BOCCTAHOBIICHUE. DJIEKTPOHHBIN
OaylaHc. DJEKTPOJU3 paciylaBOB M pacTBOpoB. IlpakThueckoe NpUMEHEHHE
anekTpoausa. ['anbBanomnactuka. ['anbBanocterus. Papunuposanue.

JleMoHcTpauuu. JK30- U HAOTEPMHYECKHUE pEAKUHUH. TErsoBbl€ SBICHUS TNPU
PacCTBOPEHHUH CEPHOM KUCIOTHI U AaMMHUAYHOM CEJIUTPbI. 3aBUCUMOCTh CKOPOCTH
peakuuu OT MpUPOABI BELIECTB HAa IIPUMEpPE B3aWMOJECHUCTBUS PACTBOPOB



Pa3IMYHBIX KUCIOT OJAMHAKOBOM KOHLEHTPALMH C OJMHAKOBBIMM KYCOUYKAMHM
(rpanysiaMH) LIMHKA U OJUHAKOBBIX KYCOYKOB PAa3HbIX METAJJIOB (MarHus, UHKA,
’KeJe3a) ¢ pacTBOPOM COJISTHOM KHCIIOTHL. B3anmonelicTBre pacTBOPOB CEPHOM
KHCIIOTBI C pacTBOpaMU THOCYIb(haTa HATpPHUs pa3INYHON KOHIEHTpAllUU U
TeMmneparypsl. Moaens Kumsmero cios. PasnokeHue nepokcuia BOIOpOaa C
MOMOIIbI0 HEOPTAaHMYECKUX KaTaJIU3aTOpOB (COJEH jkele3a, MOAWAA Kauus) U
OpPUPOAHBIX OOBEKTOB, COJEpKAIIMX Karajazy (Chlpoe MsCO, KapTodeb).
[IpocTeiiline OKUCIUTEIBHO- BOCCTAHOBUTEIBHBIE PEAKIMU: B3aUMOJCHCTBHE
IIMHKa C COJITHOM KucioTon u xkeneza ¢ cyiabdarom wmeau(ll). Mogaens
anekTponu3épa. Moaenb 3JIeKTPOJIN3HON BaHHBI ISl TIOJIYYEHUS allFOMUHUS.

JIaGopatopHbie ombIThL. [IpoBeaeHME peakiuii, HIYIUX 10 KOHIA, TI0 MPaBUITY
beprome. Paznoxkenne mepokcuaa BOIOpOIa ¢ MOMOIIBIO TUOKCHIA MapraHIa.
Cwmentenne paBHoBecust B cucteme Fe °* + 3CNS ~ <> Fe(CNS),. Hcmbitanue
MHIUKATOPaMH CpEAbl PAcTBOPOB COJIEH pa3jMYHBIX TUIOB. B3ammoneilcTBue
pactBopa cynbdata meau(ll) c xene3oM U THAPOKCHUIOM HATPUSL.

HpaKTI/ILIGCKaH pa60Ta. Pemenue OKCIICPUMCHTAJIbHBIX  3aJa4 II0 TCMC
«XUMHYECKast PCAKIU .

Tema 3. BemmecTBa u ux cBoiicrea (9 4.)

Mertamnel. O6mue ¢puzndeckue cBoiicTBa MetauioB. Knaccudukaims MeTanioB B
TexHuke " xuMuu. OOImMe XUMHYECKHE CBOWCTBA METAIOB. Y CJIOBUSA
B3aMMOJICHCTBHS METAJUIOB C PACTBOPAMHU KHCIIOT M cojIeii. MeTamioTepMus.

Hemeramnsl. briaropoansie ra3zpl. Hemertamisl kak okucnautend. Hemeramisl kak
BOCCTAHOBUTENM. P anekTpooTpunarensHOCTH. MHEpTHBIE Miau O01aropoHbie
rassl.

Kucnotsl Heoprannueckue u opranndyeckue. KucioTel ¢ TOUKHA 3pEHUs aTOMHO-
MOJICKYJISIPHOTO yueHUsA. KHUCIOTBI ¢ TOUKU 3pEHUSI TEOPUH DIIEKTPOJIUTHUUECKOU
nucconan. KHCIOTBI ¢ TOYKM 3peHus MpOTOHHOM Teopuu. OOmue
XUMUYecKue cBoiicTBa kucnor. Knaccudukanusa  kucior. OcHOBaHHS
HEOpraHn4ecknue H opraHndeckue. OCHOBaHMS C TOYKHA 3pEHUS AaTOMHO-
MOJIEKYJISIPHOTO YUEHHUS. OcHOBaHHMSI C TOYKH 3pEHUSA TEOPUU
BJIEKTPOJIUTUYECKON  auccounanu. OCHOBaHMS C TOYKM 3PEHUS] MPOTOHHOU
teopun. OOIIMEe XUMUYECKHUE CBOMCTBA ocHOBaHUM. Kiaccudukanus ocHoBaHUH.
AMdoTepHbIe COeIUHEHUS HEOpPTaHWYecKHe MW opraHudeckue. AmdorepHbie
OoKcubl U TuApokcunbl. [lonyyenue u cBoicTBa aM()OTEPHBIX HEOPTaHUUYECKHUX
COCIMHEHUA. AMHUHOKHUCIOTBI — aM(pOTEpHbIE OPTaHUYECKUE COCTUHEHUS.
[Tenrruapl 1 nentuaHas cBsa3b. Comu. Knaccudukamms coneit. JKEcTkocTh BOJBI U
crocoOwl €€ ycrpanenus. llepexom kapOoHata B THApoKapOoHAT U OOpPATHO.
OO01re XUMUYECKUE CBOMCTBA COJICH.

JlemoHcTpanum. Konnexkuus METAJLIOB. Konneknus HEMETAJLIOB.
B3aumopenicTBrue KOHLIEHTPUPOBAHHOM a30THOM KHCIIOTBI C MeIbro. Bcemblmka



TEPMUTHOU cMmecu. Bcemblmka 4€pHOro mopoxa. BBITECHEHME TaJlOTEHOB M3 HX
pacTBOPOB JIPYTMMHU rajoreHamu. B3zaumopeiicTBue napoB KOHUEHTPHPOBAHHBIX
pacTBOPOB COJITHOM KHUCIOTHI W aMmmuaka («abiM 0e3 orHs»). IlomyueHwue
aMMHaka ¥ u3ydeHue ero cBoicTB. llomyuenue am@oTepHOro TUAPOKCHUIA H
M3y4YEHHE €T0 CBOUCTB. lloyyenne »kECTKOM BOABI U YCTPAHEHUE €€ JKECTKOCTH.

JlabopaTtopHbie omnbIThl. [lomydyeHne HepacTBOPUMOrO THAPOKCHUIAA U €ro
B3aUMOJIeiCTBUE C KHUCIOTON. MccieqoBaHue KOHUEHTPHUPOBAHHBIX PacTBOPOB
COJITHOM M YKCYCHOM KHCIIOT KamneJlbHbIM METOJIOM MpHU UX pa30aBIeHUU BOJIOI.
Paznuunelie ciiydan B3aMMOJEHCTBHUS PACTBOPOB COJIEM AIFOMHUHMS CO IIEJIOYBIO.
YcrpaneHne :KECTKOCTH BOIBL.

[IpakTrueckas padota. Pemenne skcriepuMeHTaIbHbIX 3a/1a4 1o TeMe «BemecTsa
U UX CBOMCTBA.

Tema 4. Xumus u coBpeMenHoe 00mecTBo(34.)

Xnumuueckass TexHosorus. 1Ipon3BoncTBO aMMHMaka M MeETaHOJA. XUMHUYECKas
TEXHOJIOTHA. XUMHUYECKHE IPOLECCHI, JIEKAIIME B OCHOBE IPOM3BOJCTBA
aMMHaKka M MeTaHoJla. XapaKTEepUCTHKa 3THUX IpoueccoB. OOmme HayyHbIE
NPUHIUIBL  XUMUYECKOTO MPOU3BOJCTBA. XUMHUYECKass TIPAMOTHOCTh Kak
KOMIIOHEHT OOIlIeHd  KyJbTyphl 4YeloBeKa. MapKupoBKa  YIMaKOBOYHBIX
MaTepuasoB, DJEKTPOHUKM M OBITOBOW TEXHUKH, OSKOJOTMYHOIO TOBapa,
IPOAYKTOB IUTAHUS, 3ITUKETOK IO YXOY 3a OJIEKIOM.

JemoHcTpauuu. Mozaens DPOMBINIUIEHHOW YCTAaHOBKM IIOJYYEHHUS CEPHOMU
KUCIIOTHI. MoJienb KOJIOHHBI CHHTE3a aMMHaka. BumeodparMeHTsl U cilailabl o
CTEIEHU IKOJIOTUYECKON YUCTOTHI TOBapa.

JlabopaTopubie  OmbITHL.  M3ydeHue  MapKUpPOBOK  pPa3IMYHBIX  BHJIOB
IIPOMBILJIEHHBIX U MPOJO0BOJIBCTBEHHBIX TOBAPOB.



TEMATHYECKOE INTAHUPOBAHHUE

No Paznen, Tema Bcero, Cpoku YV DIIEKTPOHHBIE
/1 qac. MMPOXOKACHUA XapaKTCpI/ICTI/IKa OCHOBHBIX BUJIOB O6pa30BaTeJIBHBIe
NEATeTLHOCTH 00yJaromuxcs (Ha ypoBHE pecypebl
Y4€OHBIX JEHCTBUN)
1 Tema Ne 1: 13 04.09 - 04.12 Poccuiickast anekTpoHHas

CTpOCHI/IC BCIICCTBA

AprymMeHTHpOBaTh CI0KHOE CTPOCHUE aTOMa Kak
CUCTEMBI, COCTOSIIEN U3 AAPA U IIEKTPOHHOU
000JI0YKH.

XapakTepru3oBaTh YPOBHU CTPOCHHUs BEIIECTBA.
OmnuceIBaTh ycTpOHCTBO U paboTy bombioro
aJpOHHOTO KOJIIanaepa

OnuceIBaTh CTPOEHUEM aTOMa XUMUYECKOTO IJIEMEHTA
Ha OCHOBE €T0 I0JIOKEHUS B IEPUOIUYECKON CUCTEME
. . Menneneena.

3anuchIBaTh 3JIEKTPOHHBIE U AIEKTPOHHO-TpaduyecKkue
(bopMyIIbl XUMHUYECKUX 3JIEMEHTOB.

OnpenensiTb OTHOLIEHNE XUMUYECKOTO AJIEMEHTA K
ONpeIEIEHHOMY JIEKTPOHHOMY CEMENCTBY
[IpencraBnsaTe pa3sBUTHE HAYYHBIX TEOPUH 11O CIIUPATIU
Ha ocHOBe TpEX (opmynupoBok [lepuonnyeckoro
3aKOHA U OCHOBHBIX HAIPABICHUH Pa3BUTHUS TEOPUU
CTPOEHUS (XMMHUYECKOT0, 3JIEKTPOHHOTO U
MIPOCTPAHCTBEHHOT0).

XapakTepru30BaTh POJb NPAKTUKHU B CTAHOBJIEHUU U
Pa3BUTUU XUMHUYECKON TEOPUHU.

AprymMeHTHpOBaTh UyBCTBO FOPAOCTH 32 JOCTHIKEHHUS
OTEYECTBEHHOW XMMHUH U BKJIAJl POCCUMCKNX YYEHBIX B
MHPOBYIO HAyKy

IKOoJIa
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XapakTepru30BaTh HOHHYIO CBA3b KaK CBA3b MEKIY
HOHAMHM, 00pa3yloIIUMHUCA B PE3yJIbTaTe OTAAYN WIN
IpuéMa EKTPOHOB AaTOMAMM MJIU TPYIIIIAMHU aTOMOB.
Ornpenenars NPUHAJICKHOCTh MOHOB K TOM WJIM UHOU
IpyIIEe Ha OCHOBAaHUU UX 3apsja U COCTaBA.
XapakTepu3oBaTh (PU3MUECKUE CBOMCTBA BEILIECTB C
MOHHOM CBA3b10, KaK (DYHKIIMIO BUJJA XUMUUYECKON
CBSI3M U TUIA KPUCTAININYECKON PEIETKU

OnuceiBaTh KOBAJICHTHYIO CBSA3b, KaK PE3YyJbTaT
o0Opa3oBaHMs OOIIKX 3JEKTPOHHBIX Hap WIN Kak
pe3yabTaT NepeKpbIBaHUS 3JIEKTPOHHBIX OpOUTAeH.
KnaccugumupoBars koBasieHTHBIE cBsi3H 110 DO,
KPaTHOCTHU U CIIOCO0Y MepeKpbIBaHUS JIEKTPOHHBIX
opOuTanei.

XapakTepu3oBaTh (PU3MUECKUE CBOICTBA BEILIECTB C
KOBaJICHTHOM CB$3b10, KaK (DYHKIIO KOBAJIEHTHOM
CBSI3M U TUIIA KPUCTAJUNINYECKON PEIETKN
XapakTepru30BaTh METAIIIMYECKYIO CBA3b KaK CBA3b
MEX1y MOH-aTOMaMH B MeTa/lllaX U CIUIaBax
MOCPEICTBOM 00O0OIIECTBIEHHBIX BAJICHTHBIX
JJIEKTPOHOB.

OOBSACHATH EUHYIO IPUPOAY XUMUUYECKUX CBSI3EH.
XapakTepu3oBaTh (PU3MUECKUE CBOICTBA METAJIIIOB,
KaK (yHKIIMIO METAJUIMUECKOH CBSI3U U METAJUTMUECKOM
KPUCTAIUIMYECKOMN PEeIIETKH

XapakTepru30BaTh BOJOPOIHYIO CBSI3b KaK OCOOBIN THII
XUMUYECKOH CBA3U.

Paznnyath MEXMONEKYISIPHYIO U
BHYTPUMOJIEKYJISIPHYIO BOJOPOJHBIE CBS3H.
PackpsIBaTh posib BOTOPOJHBIX CBSI3€H B OpraHu3aliuu




MoJIeKyJ1 buononumepoB, — 6enkoB u JIHK, — Ha
OCHOBE MEKIIPEJIMETHBIX CBS3CH ¢ Omonorueit
XapakTepu3oBaTh NOJUMEPHI KaK
BBICOKOMOJIEKYJISIPHBIE COCIUHEHHUS.

Paznuuare peakuyu noammMepu3aluy u
MIOJIMKOHACHCALIUH.

OnuceIBaTh Ba)KHEWUIINE TPEACTABUTENH JIACTMACC U
BOJIOKOH M Ha3bIBaTh 00JIACTU UX IPUMEHEHHUS.
VYcranaBnuBaTh €IMHCTBO OPraHUYECKOU U
HEOPraHMYECKON XMMHUHU Ha PUMEPE HEOPTraHUUECKUX
MOJIMMEPOB

XapakTepru30BaTh Pa3IMYHbIE TUIIBI JUCIIEPCHBIX
CUCTEM Ha OCHOBE arperaTHoro COCTOSIHUS
TMCTIEPCHOM (ha3bl M AUCTIEPCUOHHON CPEIbI.
PackpbiBaTh posib pa3IMUHbIX TUIIOB JUCIEPCHBIX
CHCTEM B KU3HU IIPUPOJIbI U OOLIECTBA.

[IpoBoaNTH, HAOMIOIATH M OMTUCHIBATH XMUMHUECKUN
JKCIIEPUMEHT

Tema Ne 2:
XUMHYECKUE
peakuuu

11.12-12.02

OnpenensaTs NpUHAAIEKHOCTh XUMUYECKOU PEAKIIUH K
TOMY WJIM HHOMY THITy Ha OCHOBaHHH 10 PA3JINYHBIX
IIPU3HAKOB.

OTtpaxkaTh Ha MUCbME TEIIOBOM 3P (PEKT XUMUUECKUX
peakuuii ¢ MOMOILBIO TEPMOXUMHUYECKUX YPaBHEHUM.
[ToaTBepkaTh KOMMUECTBEHHYIO XapaKTEPUCTUKY
9K30- ¥ SHJOTEPMHUUECKHUX PEAKIMI pacuéTaMu 10
TEPMOXUMHYECKUM YPaBHEHUSIM.

VYcTaHaBIMBaTh 3aBUCUMOCTb CKOPOCTH XMMHYECKON
peaxkuuu oT IPUPOJIbl pearupyrouux BemecTB, UX
KOHLIEHTPALUHU, TEMIIEPATYpPBI U IUIOIAIN X
CONIPUKOCHOBEHHSI.

Poccuiickast anexTpoHHas
HIKOJIa
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PackpsiBaTh posih KaTaau3aTopoB Kak (pakTopoB
YBEJIUYECHUS] CKOPOCTU XMMUYECKON peaKkIuu 1
paccMaTpuBaTh UHTHOUTOPHI KaK «aHTOHUMBIY
KaTaJau3aTopOB.

Xapaktepu3oBaTh (EPMEHTHI KaK OMOJIOTHYECKHE
KaTaJIu3aToOpbl OEITKOBOU MPUPOJIbI U PACKPBIBATH UX
POJIb B IPOTEKAHUHM OMOXMMHUYECKUX PEaKIui Ha
OCHOBE MEKIIPEIMETHBIX CBSI3€i ¢ OMOJIOTHEH.
[IpoBOMTH, HAOIIOATH M OMMKMCHIBATh XUMHUYECKHH
SKCIIEPUMEHT

OnuceIBaTh COCTOSHUS XUMUUYECKOTO PAaBHOBECHUS U
MpeJiaraTh CoCOObl €r0 CMEIMICHHS B HEOOXOAUMYIO
CTOPOHY Ha OCHOBE aHaJIN3a XapaKTEPUCTUKU PEAKLIUU
n npunuuna Jle-Illarense.

[IpoBOoMTH, HAOIIOATH M ONMKMCHIBATh XUMHUYECKHH
AKCTIIEPUMEHT

Onpenenars TUIN TUAPOIN3A COJIM HA OCHOBE aHAIM3a
e€ cocrana.

Knaccudunmposars ruipoian3 coneit

110 KaTUOHY U aHUOHY.

XapakTepu3oBaTh pojib THIPOIN3a OPTaHUUECKUX
COeIUHEHHH, KAK XUMHUYECKOH OCHOBEI 0OMeHa
BEILIECTB U SHEPTHH B )KMBBIX OpraHu3Max.
[IpoBoaUTH, HAOTIOJATH M ONMKMCHIBATH XUMUYECKHI
SKCIEPUMEHT

Ornpenenarh OKUCIUTETbHO-BOCCTAHOBUTEIIBHBIC
pEeaKIMK KaK MPOLECChl C U3MEHEHUEM CTENEeHEN
OKHCJICHUS JIEMEHTOB BEIIECTB, YIACTBYIOIIUX B
peakiuu.

Paznuyath okucIuTeNh ¥ BOCCTAHOBUTEIb, MMPOIIECCHI




OKHCJICHUS U BOCCTAHOBJICHUS.
CocraBnars ypaBHeHuss OBP Ha ocHOBE 3JIEKTPOHHOIO
Oananca.

OnuceIBaTh EKTPOIIN3 KaK OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIN IIpOIIECC.

Paznnuath 31€KTpoIK3 paciiaBoB U BOJHBIX
pacTBOpOB.

XapakTepr30BaTh MPAKTUUECKOE 3HAYCHUE
JIEKTPOJIM3a Ha IPUMEPE MOJTyYEHHs aKTUBHBIX
METAJIJIOB U HEMETAJIJIOB, a TAKXKE ralbBaHOIJIACTHKH,
rajJbBaHOCTETUH, paQUHUPOBAHUH LIBETHBIX METAJIIOB
[1nanupoBaTh, MPOBOJUTH HAOIIOAATH U ONKCHIBATD
XUMHUYECKHH SKCIEPUMEHT C COOIIIOACHUEM NTPaBHIl
TEXHHUKHU 0€3011acCHOCTU

BhINONHATE TECTHI, pelaTh 3a1a4d U yIPaKHEHUS 110
TEMeE.

ITpoBOIUTH OIIEHKY COOCTBEHHBIX IOCTHXKEHUH B
YCBOEHHMH TEMBI.

KoppektupoBarb cBOM 3HaHUS B COOTBETCTBHH C
IJIAHUPYEMBIM Pe3yIbTaTOM

Tema Ne3:
BemecTBa 1 ux
CBOMCTBa

19.02- 22.04

XapakTepu3oBaTh (PU3MUECKUE U XUMUYECKHE
CBOMCTBa METAJNIOB KaK (DYHKIHIO CTPOEHUS UX
aTOMOB U KPHUCTAJIJIOB HAa OCHOBE Mpe/ICTaBIeHUH 00
OBP u nonoxeHus: METAIIOB B AJIEKTPOXUMUUYECKOM
pAny HalpsKEHUH.

OnuceiBaTh 0COOEHHOCTH MOJI0KEHUSI HEMETAIOB B
[lepuonnueckoit Tabnune /1. . Menneneesa,
CTPOEHHE UX aTOMOB U KPUCTAJUIOB.

CpaBHMBATH CIIOCOOHOCTbH K aJNIOTPOITUH C METAJIAMHU.
XapakTepr3oBaTh 00LI1E XUMHUYECKHE CBONCTBA

Poccuiickast anexTpoHHas
HIKOJIa
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HeMeTauioB B cBete OBP u ux nonoxenus
HEMETAJUIOB B Py 3JIEKTPOOTPULIATEILHOCTH.
Ha6umo1aTe ¥ ONuCHIBaTh XUMHUYECKHM SKCIIEPUMEHT
CooTHOCHUTB NIpeACTaBUTENEH OPraHUYECKUX U
HEOPraHUYECKUX KUCJIOT C COOTBETCTBYIOIIEH
KJIAaCCU(UKAIMOHHON TPYIIITOH.

OnuceiBaTh 001IME CBOWCTBA OPTraHUYECKUX U
HEOPraHUYeCKuX KUCIOT B cBeTe TO/ u ¢ mo3unuu
OKHCJICHUSI-BOCCTAHOBJIEHUS KATUOHA BOJOPOAA WU
AHMOHA KHUCJIOTHOI'O OCTAaTKa.

OmnpenensiTb 0COOEHHOCTH XMMHUYECKUX CBOWCTB
a30THOM, KOHIICHTPUPOBAHHOM CEPHOU U MypaBbUHOMN
KHCJIOT.

[IpoBouTH, HAOIIOAATH M OOBSACHITH PE3YIIBTATHI
MPOBEAEHHOI0 XMMHUUYECKOTO 3KCIEPUMEHTA
OnuceiBaTh HEOpraHuueckue ocHoBaHus B cete TO/I.
XapakTepru30BaTh CBOMCTBA OPraHUYECKUX U
HEOpPraHMYECKUX OECKUJIOPOJIHBIX OCHOBAHUH B
CBETE IIPOTOHHOMN TEOPUHU.

XapakTepru30BaTh OPraHUYECKHUE U HEOPTaHUYECKHE
am(oTepHble COeAMHEHUS KaK BEIeCTBa ¢
JBOMCTBEHHOW (DYHKIIMEH KHUCIOTHO-OCHOBHBIX
CBONCTB.

ApryMeHTHpOBaTh CBOMCTBA aMHUHOKHUCIIOT KaK
aM(OTEPHBIX OPraHMYECKUX COETUHEHUH.
PackpsIBaTh Ha OCHOBE MEXITPEIMETHBIX CBA3EH C
Ouosiorueil pojb aMUHOKHCIIOT B OPTraHU3aluU )KU3HU
XapakTepru30BaTh COJIU OPTaHUYECKUX U
HEOPraHUYECKUX KUCIIOT B CBETE TEOPUHU
JJEKTPOJUTUYECKON JUCCOLMALINH.




COOTHOCHUTH IPEACTABUTEIICH COJIEH OPraHUYECKUX U
HEOPraHUYECKUX KUCJIOT C COOTBETCTBYIOIIEH
KJIACCU(PMKAIIMOHHOMN TPYIIIOMN.

XapakTepu30BaTh KECTKOCTh BOJIBI U IIpeIaraTh
CHocoObI €€ yCTpaHeHUS!.

OnuceiBaTh 001IME CBOMCTBA coneit B cBeTe TO/I.
[IpoBoauTh, HAOIIOIATH M OMUCHIBATH XUMHUECKUN
SKCIIEPUMEHT

[1nanupoBaTh, MPOBOIUTH, HAOIIOAATH U OMUCKHIBATD
XUMHYCCKHIA SKCIIEPUMEHT C COOJTFOICHUEM TIPABHLIT
TEXHHUKHU 0€30MacHOCTH

BrInoaHATE TECTHI, peliaTh 3aa4u U YIPaKHEHUS 10
TEME.

[IpoBOAUTH OLIEHKY COOCTBEHHBIX JOCTHKEHUM B
YCBOCHUU TEMBI.

KoppektupoBaTh cBOM 3HaHUSI B COOTBETCTBHH C
MJIAHUPYEMBIM PE3YJIbTaTOM

Tema Ned4: Xumusa u
COBpPEMEHHOE
00111eCTBO

06.05- 20.05

XapakTepru30BaTh XMMUYECKYIO TEXHOJIOTHIO KaK
MIPOU3BOIUTENBHYIO CHITy OOIIECTBA.

OnuceiBaTh XMMUYECKHUE ITPOLIECCHI, JIEKAILINE B
OCHOBE IPOU3BOJICTBA aMMHaKa U METAaHOJIA, C
MIOMOIIBIO POJHOTO A3BIKA U A3bIKA XUMHH.
YcTaHaBnuBaTh aHATOTHH MEXIY ABYMSI
IIPOU3BOJICTBAMH.

dopMynrpoBaTh 00IIME HAYIHBIC TTPUHITUATIBI
XUMHUYECKOT 0 IIPOU3BOJICTBA

AprymMeHTHpOBaTh HEOOXOAUMOCTh XUMUYECKON
I'PaMOTHOCTH KaK KOMIIOHEHTa OOLIEKYIbTYPHOM
KOMIIETEHTHOCTH Y€JIOBEKa.

Poccuiickast anexTpoHHas
HIKOJIa

resh.edu.rw
https://resh.edu.ru/subject/29/




YMeTh noiayyaTh HEOOXOAUMYIO HH(POPMAIUIO C
MapKHPOBOK Ha YMaKOBKaX pa3IMYHbIX
MIPOMBIIIJICHHBIX U TPOJJOBOJILCTBEHHBIX TOBAPOB

Hroro
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KaHeHIlapHO-TeMaTI/I‘IeCKOC IJIAHUPOBAHHUE IO XUMHUH

Nort/n Koui- Bo /lata npoBegeHus
B Ha3sBanue TeMbl ypoka 4acoB
IJIaH dakr
Tema 1. CTpoeHue BemecTBa (139)
1 CrpoeHue aToMa. DIEKTpOHHAs 14 04.09
' 000510u9ka. OCOOCHHOCTH CTPOCHUS ICKTPOHHBIX
000J109eK MEePeX0HBIX dIeMEeHTOB. OpOuTaiu S u
) p. Uuctpykrax no Th.
[Tepunonnueckwuii 3akoH u [lepuoanueckas 11.09
3 cUcTeMa XMMHYECKUX 3ieMeHToB J[. 1. 14
' MenzeneeBa
4 Xumuueckas cBsi3b. loHHas CBS3b. I 18.09
5 KoBajeHTHass XuMUYeCKas CA3b. I 25.09
Merannuueckas 1 BOJOPOIHAS 02.10
6. XUMU4eckue cBsa3u. Equnas nmpupoaa lua
XUMHUYECKHUX CBSI3EH
7 [Tonmmeps! OpraHUYECcKUe U I 09.10
' HEOPraHUYECKUE
8 ["a3000pa3HbIe BELIECTBA. 14 16.10
DKukue BemecTna. 23.10
Q. lu
'TBepabIc BEIIeCTRA. .
10, pA i 14 13.11
HCIIEPCHBIC CHCTEMBI .
11, placnep o PO
12. Cocras BelllecTBa U CMECH 19 27.11
13 Konmponvnasa paboma Nel 14 04.12
' nomeme «CmpoeHue eujecmea
Tema 2. XuMnuecKue peakiuu 94
11.12
14(1). Knaccudukanust XMMUYECKUX PEaKIni. I
18.12
15(2). . lu
CKOpOCTh XHMHUYECKOH peaKIny.
OO0paTuMOCTh XUMUYECKUX PEAKLINH. 25.12
XHMHYECKOE PABHOBECHE U CITIOCOOBI €ro
16(3). p la
CMEIICHUS.
I'maponns opraHNYecKUX U HEOPraHUIECKUX 15.01
18(5) coenuHeHuil.Cpena BOJAHBIX PaCTBOPOB. lq
" | Bonopoanslii mokaszatess.
OKHUCIUTENbHO- BOCCTAHOBUTEIIbHBIC 22.01
19(6). | PeaxHmn. la




DIIEKTPOIN3 PACTBOPOB U PACILIABOB. 29.01
20(7). | [pakTHyeckoe MpUMEHEHUE ICKTPOIIU3A. 1y
IIpakmuueckaa paooma Ne 1. Pewenue 05.02
21(8). [|prcnepumenmanvuvix 3a0ay no meme lua
«Xumuueckue peakyuuy.
Konmpononas pavoma Ne2 12.02
22(9). lu
no meme «Xumuueckue peakyuuy
Tema 3. BemrecTBa u Ux cBoiicTBa 94
19.02
23(1). MeTtanibl 1 UX CBOMCTBA L
24(2). . § 14 26.02
eMeTaJlJIbl ¥ UX CBOMCTBA
25(3). | Heopranuueckue n OpraH4ecKHe KUCIOTHI. lu 04.03
26(4). Heopranuueckue u opraHMuecKue OCHOBAaHUS. 14 11.03
27(5) Heopranudeckue u opranndeckue aMmpoTepHbIe 14 18.03
" | coenMHEHMs.
28(6). Conu opraHu4ecKkux 1 L4 01.04
HEOPraHMYECKUX KUCIIOT.
20(7). KomMruiekcHbie coeTuHeHMS. 14 08.04
30(8). OO6o61ieHe U cucTeMaTU3alus 3HaHUHM 110 Kypey g 15.04
XUMHH.
IIpakmuueckan  paboma  Ne2. Pewenue 22.04
bKCnepumMenmanbHulx 3a0a4 no meme «Bewecmea
31(9). |u ux ceoiicmeax. lg
Tema 4. [Xumusi 1 cOBpeMeHHOe 0011eCTBO. 3q
32(1) Xumnueckas TexHonorus. [IponsBoactso lq 06.05
" | aMMHaKa 1 MeTaHoJIa.
XnMHYeCKasi TpPaMOTHOCTb KaK KOMIIOHEHT 13.05
33(2). . 1y
o011el KyJabTypbl UeIOBEKa.
34(3). Konmponvnas paboma Ne3 14 20.05
no Kypcy Xumuu
COI''TACOBAHO

HpOTOKOH 3accaaHus

METOANYECKOTO O0OBEINHEHNS
®denporoa M.C.
Or 29.08 2023 roma Ne 1 (moanucek) (®.1.0)
Mapuenko U.H.
(moamucek) (mara)

«PexkomeH10BaTh pabOYyr0 MPOrPaMMy K YTBEPKICHUIO
[TpoToKkoI 3acenanus MeJarornieckoro COBeTa
ot 31.08.2023 roma Ne 511

3aMecTuTenb JupeKkTopa 1no YP







