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IlosicHuTENBLHAA 3alICKA
CTaTyC AOKYMEHTA:

Pabouas mporpamma o xumun i oOydatonuxes 10-11 xmaccos MBOY COILL Ne 2 1. Arpei3 PT pa3paboTana Ha 0CHOBaHUU:

1) ®enepanpHOTO 3aK0Ha 0T 29.12.2012 Ne 273-®3 «O6 o6pa3oBanuu B Poccuiickoit @eneparumy»;

2) npukaza Munnpocsenienust ot 22.03.2021 Ne 115 «OO0 yrBepxaenun [lopsjaka opraHuzalMu M OCYIIECTBIEHUS 00pa30BaTeIbHOU
JEeATENBHOCTH TI0 OCHOBHBIM 00I1€00pa30BaTeIbHBIM MpOrpaMMaM — 00pa30BaTeNbHBIM IpOrpaMMaM HavdajabHOTO OOIEero, OCHOBHOTO OOMIETO U
cpemHero o01ero oopasoBaHusy (pacpocTpaHseTcst Ha mpaBooTHomeHus ¢ 1 centsops 2021 roga);

3) npuka3za MunoOpHayku ot 17.12.2010 Ne 1897 «O6 yrBepxkaeann ®I'OC ocHOBHOTO 00111€r0 00pa30BaHuUsY;

4) CII 2.4.3648-20 «CaHnuTapHO-3MUIEMHUOJIOTHYECKUE TPeOOBAHUS K OPraHU3aIlMsAM BOCIIUTAHUS U OOYUYEHUSsI, OTABIXa U O3J0POBICHUS JACTeH U
MOJIOJICKHY, YTBEPKJACHHBIX MTOCTAHOBIIEHNEM TJIaBHOTO caHUTapHOTO Bpada oT 28.09.2020 Ne 28;

5) CanlluH 1.2.3685-21 «l'urneHnuyeckne HOpMaTWBBHI M TpeOOBaHUS K oOecreyeHuro 0e30macHOCTH U (Win) Oe3BpeqHOCTH Ui YeloBeKa
(hakTOPOB Cpebl OOUTAHUS», YTBEPKACHHBIX TTOCTAHOBICHUEM TTIABHOTO caHUTapHOTO Bpava oT 28.01.2021 Ne 2;

6) KOHIIETIIIMY MTPEToiaBaHusl ydeOHoro npeaMera « XuMus», yreepxkieHHoi pemenueM Kosternn Munnpocsemenus ot 03.12.2019;

7) y4eOHOTO TIJIaHa OCHOBHOTO 00mIero oopazoBanus, yrBepkaeHHOTO npukazoM Ne 180 «O» ot 15.07.2021 . «O BHeceHMHM W3MEHEHUUH B

OCHOBHYIO 00pa30BaTeIbHYIO MPOrpaMMy OCHOBHOTO OOIIEro oOpa3oBaHUs;
8) paboueit mporpammsel Bociutanust MbOY COILI Ne 2 1. Arpei3 PT, yrBepkaenno# npukazom Ne 225 «O» ot 29.08.2021 r.;
9) nosioxkeHus o padouux nporpammax MBOY COII Ne 2 . Arpei3 PT, yrBepxkaennoro mpukazom Ne230 «O» ot 31.08.2021 r.;

CTpyKTypa 10KyMeHTa
1. [Inanupyemble pe3yiabTaThl 0CBOSCHUS Kypca
2. Copeprkanue Kypca XUMUU

1.Ilmanupyemble pe3yJbTaThbl Kypca
PaGouas nporpamma no xumuu ans 10-11 knaccoB cocraBnena Ha ocHoe OOIT COO MBOY COII Ne2.

CrpykTypa 10KyMeHTa

Pabouast mporpamma npeacTapisieT co00i HENOCTHBIN JOKYMEHT, BKITIOYAIOIINH CICAYIOIINE Pa3Ieibl:
1.TpeGoBaHMs K YPOBHIO IMOJrOTOBKH BBITYCKHUKOB

2.PacnipenenieHne 4acoB 1o paszenam

3.Cognepxanue yueOHOTO ITpeaMeTa



N3yuenne xumun Ha 6a30BOM ypOBHE CPEAHETO (TIOJIHOI0) 001Iero 00pa3oBaHus HAIPABICHO HAa U3YUCHUE CICAYIOIINX Yenell:
® OCBOCHUE 3HAHMH O XMMHMYECKOM COCTABJAIOLIEH €CTECTBEHHOHAYYHOM KapTUHBI MHpA, BAXKHEHUIINX XUMHUYECKHX IOHATHUAX, 3aKOHAX U
TEOPUSIX;
e OBJIA/IcHHEe YMEHUSIMU IIPUMEHSTDH MOJTYUECHHbIE 3HAHUS Ui OOBSICHEHUS pa3HOOOPA3HbIX XMMUYECKUX SBJIEHUN U CBOWCTB BEIIECTB, OLEHKU
pOJIM XMMHUH B Pa3BUTUU COBPEMEHHBIX TEXHOJIOTMH U MIOJy4EHUH HOBBIX MAaTEPHUAIIOB;

¢ Ppa3BUTHUEC ITI03HABATCIBbHBIX MHTCPECOB M HMHTCIUICKTYAJIbHBIX CIIOCOOHOCTEH B mponecce CaMOCTOATCIBHOI'O HpI/IO6pCTCHI/I$I XUMHUYCCKUX
3HAHHUH C UCIIOJIB30BaHUEM Pa3IIMIHBIX UCTOYHHUKOB PIH(i)OpMaIII/II/I, B TOM YHCJIC KOMIIBIOTCPHBIX;

® BOCIIUTAHHUEC Y6G)KILGHHOCTI/I B MO3UTHUBHOU POJIn XUMHUH B XHU3HU COBPECMCHHOIO O6HICCTBa, H€06XOI[I/IMOCTI/I XUMHUYECKHU T'paMOTHOTI'O
OTHOIIEHHSI K CBOEMY 3/I0POBBIO M OKPYKAIOIIEH Cpee;

NpUMeHeHHe MOJYYEeHHbIX 3HAHWUM M yMeHWii i 0e30TMacHOTO WCIOJIB30BAHUS BEMISCTB W MAaTEpPHAIOB B OBITY, CEIIbCKOM XO3SIMCTBE W Ha
IMPOU3BOACTBE, PCIICHUA MPAKTHYCCKUX 3a1a4 B HOBCGZ[HCBHOﬁ KHU3HU, NPEAYNPCKICHUA ﬂBJ’IGHI/II\/JI, HAaHOCAIIUX BPE€A 3A0POBLIO YCJIOBCKA H
OKpYKarolen cpeze.

O0mas xapakTepucTuKa Kypca

OCc00EHHOCTH COICpKAHUS U METOIMYECKOTO MMOCTpOeHUs Kypca chopmupoBanbl Ha ocHoBe PI'OC COO.

1. ConepxaHue Kypca BBICTPOCHO JIOTUYHO M JIOCTYMHO B COOTBETCTBUU C CHUCTEMHO-JESATEILHOCTHBIM IMOJIXOJOM HAa OCHOBE MEpapXUH Y4eOHBIX
npooaem

2. B 10-om kjacce cCTapmIeKJIACCHUKH 3HAKOMSTCS C OOraThiM MHPOM OPraHMYECKHUX BEIIECTB HA OCHOBE peau3alliil HJEH B3aUMOCBS3H
XMUMHYECKOTO CTPOCHUS STUX BEUIECTB C UX CBOWCTBAMH U IPUMEHEHHEM

w

Conepsxanue Kypca oOmieit xumun B 11-oM kiacce croco6cTByeT GOpMUPOBAHUIO €AMHON XUMHUYECKON KapTHHBI MUpPA Y BBIITYCKHHUKOB CpelHEe

LIKOJIBI ITYTEM PacCMOTPEHUs OOUIHX JJIsi HEOPraHWYECKON U OPraHUYECKOW XUMUHU MOHSATHI, 3aKOHOB U TEOPHil.

4. U3yueHue Kypca MPOBOJUTCS HA OCHOBE COYETAHMSI TEOPUU M MPAKTHKU MPOOIEMHOro oOydeHHs M IMOJa4d Marepualia B JIOTUKE HaydyHOTO
MO3HAHUSL.

5. TeopeTnueckue MOJIOKEHUSI Kypca HIMPOKO IMOAKPEIICHBI JIEMOHCTPAMOHHBIMU XUMHUYECKUMU SKCIEPUMEHTAaMHU, JaOOpaTOpHBIMU OMbITAMHU U

MPaKTHYECKUMH paboTamu.

(o2}

. PeaJ'II/ISyeTCH HUHTETpalus COACPIKaHUA KypcCa € IIpEAMETAMHN HEC TOJIbKO €CTCCTBCHHO-HAYYHOI'O, HO U TYMAHUTApHOT'O HUKIIOB.

~

. Z[OCTI/I)KCHI/IIO MNPpEAMCETHBIX, MCTATPCAMETHBIX U JINYHOCTHBIC PC3YIIbTATOB CHOCO6CTBy€T CHUCTEMAa BaﬂaHI/Iﬁ B (I)OpMaTC pe(bHCKCHHI IIPOBCPLTC cBOH
3HAHUA, IPUMCHUTC CBOU 3HAHUA, I/ICHOJ'ILSYI\/'ITG AOIMOJIHUTCIIbHYIO I/IH(i)OpMaLII/II-O " BbIPA3UTC MHCHUC.

>

PaCKpHBaeTCH POJIb pOCCHfICKPIX y‘IéHLIX B CTaHOBJICHUHU MHpOBOﬁ XHUMHUYECKOHN HAyKH, YTO CHOCO6CTBy€T BOCIIUTAHUIO IAaTPUOTU3MA U
HaIlMOHAJILHOM CaMOI/II[eHTI/I(bI/IKaI_II/II/I.

©

. Kypc peanusyer cBsi3p yueOHON NUCHMILIMHBI C XKHU3HBIO, YTO CIIOCOOCTBYET YCHJICHHIO MOTHBALIMHU YUYAIIUXCS K M3YYCHHUIO HEMPOPUIbHOW XUMHUU
Yyepe3 pacKpbITUE CBA3M M3y4aeMOoro MarepHaia ¢ Oyayiiei o0pazoBaTenabHOI TpaekTopueil u mpodeccuoHaNIbHON AESTEIbHOCTH.
10. B kypce npecTaBieHbl COBPEMEHHbIE HAPaBICHHs Pa3BUTH XUMHUECKON HAYKH U TEXHOJIOTUH.



11. B kypce Halm OTpa>keHUE OCHOBHBIE COACPKATEIbHBIC TUHUU:

o  «Bewecmeo» — 3HaHUS O COCTaBe, CTPOCHUH, CBOMCTBAX ((PU3MUECKIX, XUMUYECKHX U OMOJIOTUYECKUX), HAXOXKICHUU B TIPUPOJIE U MOTYyICHUHN
BAKHEUIIINX XUMHYECKUX BEILIECTB;

L «Xumuueckas peakuua>» — 3HAHUA O HNPOHCCCax, B KOTOPBLIX HPOABIAIOTCA XHUMHNYCCKUC CBOICTBa BCUICCTB, YCJIOBHUAX HX IPOTCKAHHUA U
crioco0ax yrpaBJICHHS HMH;

o «Ilpumenenue eeujecme» — 3HAHUS B3aUMOCBSI3U CBOMCTB XUMHUYECKHMX BEIIECTB, HAMOOJEE HUCIOJIB3YEMBIX B OBITY, MPOMBIIIJIEHHOCTH,
CEJILCKOM XO3SIUCTBE, 3/[PaBOOXPAHEHUH U Ha TPAHCTIOPTE;

o  «M3bIK Xumuu» — CUCTEMa 3HAHUN O BOKHEUIIUX MOHATUIX XUMUU U XMMUYECKOM HOMEHKJIAType HEOPraHUYECKUX U OPTaHMYECKUX BEIIECTB
(UIOTTAK u TpuBHaNbHOM); BIaJCHHE XUMUUECKON CUMBOJIMKON 1 €€ OTpaKEHHEM Ha TUChME, —XUMHUYECKUMH 3HAaKaMH (CUMBOJIaMH), (HopmyIbl
Y ypaBHEHMS, a TAK)Ke TIpaBuIIa mepeBoja MHPOPMAIMU ¢ POTHOTO sI3bIKa Ha S3BIK XUMUU U 00paTHO.

MecTo npeaMeTra B y4eOHOM IIaHe

Kypc xumum B cpenHeil mikone mnpeaycmarpuBaercss DenepalibHbIM TOCYIapCTBEHHBIM OOpa30BaTeNIbHBIM CTAHJIAPTOM KakK COCTaBHAas YacTh
npeaMeTHoM obnactu «EcTecTBEHHO-HAYyYHbIE TIPEIMETBDY.

XuMus BKIIIOYEHA B paszen 0a3ucHOro yuyeOHOro miaHa cpeanei mkonsl «Coaepixanue, GopMuUpyeMoe ydacTHUKaMH 00pa30BaTeIbHOTO MPOLieccay,
MOATOMY OOYy4YaroIIfecss MOTYT BBIOpaTh XMMHUIO Kak Ha 0a30BOM, TaKk M Ha YIITyOJEHHOM YPOBHE WJIM K€, B KaueCTBE aJbTEPHATHUBHI BHIOpAThH
WHTETPUPOBAHHBIN Kypc «EcTecTBO3HaHUEY.

B 6a3ucHom yueOGHOM muiaHe 0011e00pa3oBaTeNbHBIX OpraHU3aluid U3ydeHrne XUMUHU MpoBOAUTCs U3 pacuéra 1 yac B Henemo (70 yacoB 3a jBa roja
o0y4eHusi), B COOTBETCTBUU C KOTOPBIM U pa3paboTaHa JaHHas pabodas MmporpaMma Mo XUMHH JIJsl CpeaHero oduiero oopasoBanust Ha 0a30BOM
YpOBHE.

JInuHOCTHBIE, MeTanpeIMeTHbIE H MPeIMeTHbIE Pe3y/bTaThbl 0CBOEHHS Kypca

OOyueHnue XuMUU B cpeiHEel IIKoJie Ha 0a30BOM YpOBHE MO JAHHOMY KYPCY CIIOCOOCTBYET JOCTHKCHHIO OOYyUYAIOUTUMUCS CIEAYIOUIUX JAUYHOCHHBIX
pe3yibmamoe:.

1) dyBcTBa rOPJAOCTH 32 POCCHHCKYIO XUMUYECKYIO HAYKy M OCO3HAHHE POCCUNCKOM IPaskIaHCKO# UACHTUYHOCTH — 6 YEHHOCHHO-0PUCHMAYUOHHOU

cohepe;

2) 0CO3HaBaTh HEOOXOMUMOCTh CBOCH MO3HABATEIBHOMN JCSITEILHOCTH U YMEHHE YIPABISTh €10, TOTOBHOCTh M CIIOCOOHOCTh K CaMOOOpPa30BaHUIO Ha
NPOTSDKEHUM BCEH KM3HM; TIOHMMAaHUE BaXKHOCTH HENPEPHIBHOIO 00pa3oBaHus Kak (hakTopy ycrnemHod npodeccHoHanbHON U 0OLIEeCTBEHHOM
NeATeNbHOCTH; — 6 NO3HA8amenbHOU (KOTHUTUBHOM, MHTEIUIEKTYaJIbHOM) cihepe



3)

4)

TOTOBHOCTh K OCO3HaHHOMY BBIOOpPY JasibHEHIel 00pa3oBaTebHON TPAeKTOPUU Wi chepbl TPo(ecCHOHATIBHON NEATEIILHOCTH — 6 mpyodosoll
cepe,

HENPHUSITHE BPEIHBIX MPUBBIUCK (KypEHUs, YIIOTPEOIICHUS aJTKOTOJISI © HAPKOTUKOB) HA OCHOBE 3HAHHUN O TOKCHYCCKOM M HAPKOTUYECKOM JCHCTBUU
BEIIECTB — 8 cghepe 300posbechepedce st U Oe30NaAcH020 00pa3a HCU3HU;

Memanpedmemmnvimu pezynvmamamu 0CBOCHUS BbIITYCKHUKaMU CPETHEH IIKOJIbI Kypca XUMUH SIBIISIOTCS:

1)

2)

3)
4)

5)

6)

7)

8)

9)

UCNnoIb306aHUe OCHOBHBIX METOJIOB MO3HAHUS (OINpeesieHue UCTOYHUKOB y4eOHOM M HaydyHOU MH(OpMalMH, MoydyeHHe 3Toi uHpopmanum, eé
aHaJIN3, ¥ YMO3AKJIIOUEHUsS Ha €r0 OCHOBE, U3TOTOBIICHUE U TIPE3CHTAINS HHPOPMAITMOHHOTO MPOAYKTa; MPOBEACHUE IKCIIEPUMEHTA, B TOM YHCIIe
U B TPOIECCE HCCIENOBATEIHCKON NEATEIHLHOCTH, MOJACIUPOBAHUE H3y4a€MbIX OOBEKTOB, HAOMIONEHHWE 3a HUMHU, UX HU3MEPEeHHE, (PHuKcanus
PE3yNbTaTOB) U UX npuMeHeHue s TOHUMaHUSI Pa3InIHbIX CTOPOH OKPYXKAOIIEH JTeHCTBUTEIHHOCTH,

é1a0erue OCHOBHBIMH HMHTEIUIEKTYaJbHBIMH OIEpalMsIMi (aHalW3 W CHHTE3, CPAaBHEHHE W CHUCTEMaTH3alus, 00O0OIICHHE W KOHKPETHU3aIlHs,
KJIacCH(UKAIMs M TOWCK aHAJOrOB, BBISBICHHE MPUYMHHO-CIIEACTBEHHBIX CBs3ed, (pOPMYIMPOBKA THIIOTE3, WX IMPOBEPKA M (OPMYIHPOBKA
BBIBOJIOB);

nosHanue 0ObEKTOB OKPYKAIOIIEr0 MUPA B TUIAHE BOCXOKICHHUS OT aOCTPAKTHOTO K KOHKPETHOMY (OT OOIIIEro Yepe3 YacTHOE K eAMHUYHOMY);
CnocobHOCMb BBIIBUTaTh UJEH U HaXOJIUTh CPEACTBA, HEOOXOAUMBIE TSl UX JOCTHXKEHUS,

ymenue HOPMYITUPOBATH IEJIU M ONPEICSIATH 3a7a4i B CBOCH MO3HABATEIBHOM JEATEIHHOCTH, OMPEACISITh CPEACTBA JUIsl JOCTHKCHUS IIEJIeH U
penieHus 3a1a4;

onpedensams PazHOOOpa3HbIe MCTOUHUKH IOJYYEHUS HEOOXOIMMOM XUMHUYECKOM WHGOpMAIMH, YCTaHOBJIEHHE COOTBETCTBHUS COJCpXKaHUS U
(dbopMbI nipecTaBiIeHNs] HHPOPMALIMOHHOTO MPOAYKTa ayAUTOPUH;

YMeHUue TIPOJYKTUBHO OOINAThCS W B3aWMOJICHCTBOBATH B MPOIECCE COBMECTHOW MAEATEIbHOCTH, YYUTHIBATh MO3UIUH APYTrUX YYaCTHHKOB
NesITeNbHOCTH, 9()()EeKTUBHO pa3peniarb KOH(PIUKTHL,

20mMo6HOCMb K KOMMYHMKALMU (IIPEACTaBIIATh PE3ylbTaTbl COOCTBEHHOM II0O3HABATEIbHOM JEATENbHOCTH, CIbILIATh W CIyIIaTh ONIOHEHTOB,
KOPPEKTUPOBAaTh COOCTBEHHYIO TIO3HIINIO);

ymernue HUCIOJIb30BaTh CpPCACTBa HH(bOpMaI_II/IOHHBIX U KOMMYHHKAITUOHHBIX TEXHOJIOT UM (z[anee — I/IKT) B PCIICHWHU KOIHUTHBHBIX,
KOMMYHUKATUBHBIX W  OpPraHHU3allMOHHBIX 3ada4 C COGJ'IIO,[[CHI/ICM Tpe60BaHHI>i OPTOHOMHUKH, TCXHHUKU 0e30ImacHo CTH, THUI'UCHEI,
pecypcoc6epe>KeHmI, MMPAaBOBLIX U 3TUYCCKUX HOPM, HOPM HH(I)OpMaHHOHHOﬁ 6630HaCHOCTI/I;



10) e1a0eHue I3bIKOBBIMH CpCaACTBaMu, B TOM YHCJIC U A3bIKOM XUMHWU — YMCHHEC JACHO, JIOTUYHO WU TOYHO MU3JIaraTb CBOIO TOUKY 3pCHUA, UCII0JIb30BATh

aJIeKBaTHBIC SI3BIKOBBIC CPEJICTBA, B TOM YHCJIE U CHMBOJIbHBIE (XUMHUECKUE 3HAKHU, POPMYITBI U ypaBHEHHUS).

Ilpeomemnvimu pezynomamamu W3ydeHWs XUMHHM Ha 0a30BOM YypPOBHE Ha CTYNEHH CpEIHEro OOIIero oOpa3oBaHUsS SIBISIOTCS CIIEIYIOLINE

10.

11.

12.

pe3yabTarsl.
B no3naBaresibHO# cdepe:

3Hanue (NOHUMaHUe) TEPMUHOB, OCHOBHBIX 3aKOHOB M BOKHEHIIIMX TCOPUH Kypca OpraHU4eCcKOl U OOIIeH XUMUH;

yMeHue HaOIIONaTh, ONMUCHIBaTh, (PUKCUPOBATH PE3YNBTAThl U JIENaTh BBIBOJIBI HA OCHOBE JIEMOHCTPALMOHHBIX M CAMOCTOSITENIbHO MPOBEAEHHBIX
AKCIIEPUMEHTOB, UCIIOJIb3YS JUIsl 3TOTO POJTHOMN (PYCCKHUM MIIM MHOM) SI3bIK U SI3bIK XUMHUU;

YyMerue KJ'IaCCI/ICbI/IHI/IpOBaTB XUMHYCCKUE 3JIEMEHTHI, IPOCTHIC BEIICCTBA, HCOPTAHUYECKHUE U OPraHUYCCKHUEC COCAMHCHNUSI, XUMHNUYECCKHUE IPOIECCHI,

YMeHue XapaKTepu30BaTh OOIME CBOWCTBA, MOJIYYCHHE W MPUMEHEHHE HW3YUYCHHBIX KJIACChl HEOPTraHWYECKUX M OPTraHWYECKHX BEIIECTB U HMX
BOKHEHIINX MPEACTABUTENECH;

onucsléantb KOHKPECTHBIC XUMHWYCCKUEC PCAKIIUN, YCIIOBUA UX ITPOBCACHUA U YIIPABICHUA XUMUYCCKUMHU MMPOLECCaAMU;

YMeHue TIPOBOJUTH CaMOCTOATEIbHBIA XMMHUECKUM SKCIIEPUMEHT M HAOMI0NaTh IEMOHCTPALMOHHBIN SKCIEPUMEHT, (PUKCUPOBATh PE3YNbTaThl U
JieNiaTh BBIBOABI M 3aKJIIOUEHUS TI0 pe3yibTaraMm;

npocHo3upoeantsb CBOIiCTBa HCU3YYCHHBIX BCIUICCTB 10 aHaJIOT'uH CO CBOMCTBaMH HN3Y4YCHHBIX Ha OCHOBC 3HAHHA XUMHUYCCKHUX 3aKOHOMepHOCTeﬁ;

onpeodensams NCTOUHUKA XUMUYECKON MH(pOpMAINK, MoTydaTh €€, IPOBOAUTh aHAIN3, U3TOTABIMBATh MH(GOPMAIIMOHHBIN TPOAYKT U MPEACTABIAThH
€ero;

ymentb nNoOJ1b306A4NMbCA 00s13aTEIbHBIMU CIIpaBOYHBIMH MAaTCpUaJIaMM: Hepnonnqecmﬁ CHUCTEMOM XMMHUUYECKHX DIEMEHTOB I[ H. MCHI[GJ'ICGB&,
Ta6.]'[PH.[eI>i PaCTBOPUMOCTH, IJICKTPOXUMUYCCKHUM PAIOM HaprI)I(eHI/Iﬁ MCTAJJZIOB, PAAOM JSJICKTPOOTPULOATCIBHOCTH — IJIS XAPAKTCPHCTUKU
CTpOCHUA, COCTaBa U CBOMCTB aTOMOB XMMHYECKUX 1eMEHTOB |—IV MEpUuoOa0B U 06p830BaHHLIX HUMMU ITPOCTBIX U CJIOKHBIX BCHICCTB,

ycmaroeieHue 3aBUCUMOCTHU CBOMCTB H IMPUMCHCHUA BaKHEHIINX OpTraHU4YCCKUX COCOUHEHMI OT UX XMMHYECKOTO CTPOCHHA, B TOM YUCIIC U
O6YCJ'IOBJ'ICHHI>IX XapaKTCpOM 3TOI'0 CTPOCHUA (Hpe,ZLCJ'ILHLIM nin HenpeneanHM) U HAJIM4YUEM (I)YHKI_[I/IOHaJ'ILHHX TpYIIIL;

MO()e/mpoeaHue MOJICKYJI HCOPTaHUYCCKUX U OPTaHNYCCKUX BCIICCTB,

NOHUMAHUE XUMHUYECKOM KapTHHBI MUpPaA KakK HEOTHEMJIEMOH YacTH 1IeJI0CTHOM Haquoﬁ KapTHUHBI MUpaA.



[I. B meHHOCTHO-OpHEHTALMOHHOIH cdepe — dopmupoBaHne COOCTBEHHOW MO3MIMU TPU OLEHKE IOCIEACTBUNA IS OKPYXKAIoUIeH cpessl
JeATETbHOCTH YEJIOBEKA, CBI3aHHOM C MMPOU3BOJICTBOM M NMEPEPAOOTKONH XUMUUECKUX MTPOAYKTOB;

[1l. B TpynoBoii cdepe — nposedenue XUMUUYECKOTO IKCIEPUMEHTA; pa3zeumue HABBIKOB Y4eOHOM, MPOEKTHO-UCCIEN0BATEIbCKOW U TBOPUYECKOM
ACATCIIBHOCTH IPH BBIMMOJIHCHUN HHAWBUAYAJIbHOTO IIPOCKTA 110 XUMUH,

IV. B cdepe 310poBoro odopasa :Ku3Hu — cobno0eHue paBruil 0e30MacHOr0 0OpaIeHus ¢ BEIeCTBAMH, MaTepUalaMi; OKa3aHUe MEePBOH MOMOIIN
IIpU OTPABJICHUSX, OKOTAaX M TpaBMax, MOJYYEHHBIX B Pe3ylbTaTe HApYIICHUs MPAaBUI TEXHUKU OE30MaCHOCTH Mpu padoTe ¢ BELIECTBAMHU U
71a00paTOPHBIM 000PYIOBAHUEM.

Conepxanne kypca 10—11 kiaccoB. ba3oBblii ypoBeHb

ConmepkaHue Kypca XapaKTepU3yeTcsl LEJOCTHOCTBhIO M CHUCTEMHOCTBIO Yy4eOHOro IpenMeTra, Ha OCBOEHHE KOTOPOTO OTBEAECHO KECTKO
JTUMHUTHPOBAHHOE Y4eOHOE BpeMsl.

[TepBas wacTh kypca (10 kacc) mocesieHa OPraHUuEeCKUM COETUHEHHM, a BTopas (11 kiracc) — o01meit XuMum.

CTpyKTypUpOBaHHE Kypca OpraHWYeCKON XMMHUHU OIpenesseTcs UACsIMU TCOPUHU pa3BHBaloiero ooydenus DnpkoHuHA U B. B. JlaBeioBa u cTaBuT
LEeNbI0  pa3BUTHE Yy4alIMXcsl HENPOQGMIBHBIX MO OTHOUICHHIO K XHMHU KJIACCOB CpelIcTBaMu y4yeOHOM aucuurianHbl. [losTomy BHawane
paccMaTpuBaIOTCS KpaTKHE TEOPETUUYECKHE CBEIEHUS O CTPOEHUH, Kiaccupukauu M crnocodax (GopMUpoBaHHUS HAa3BaHUM OpPraHHMYECKHX
coenuHeHUI, 00 0COOEHHOCTAX MPOTEKAHUs OPraHUYECKUX peakUuil B CPaBHEHHHM C M3YyYECHHBIMA B OCHOBHOM IIKOJE TUIIAMHU XUMHUYECKHX
peakuuii ¢ yyacTueM HeopraHMYecKHX BeriecTB. Ha HauaabHOM 3Tare pacKpblBalOTCs MPUYUHBI MHOTOOOPa3Hsl OPraHuYeCcKUuX COEINHEHUH.

Jlanee paccMaTpuBaIOTCSi OCHOBHBIE KJIACCHI OPraHMYECKUX COCIMHEHUN — YIIIEBOAOPOJOB (aJIKaHOB, AJIKEHOB, TUEHOB, aJIKWHOB, apeHOB) U HX
MIPUPOJIHBIX UCTOYHUKOB (TMIPUPOAHOTO raza, HeTH M KAMEHHOTO YIUIf). DTO MO3BOJISIET 3aKPEMUTh OCHOBHBIC MOJIOKEHUSI TEOPHH XUMHUYECKOTO
CTPOEHUS OpraHnyeckux coeauHenuit A. M. byrnepoga.

3areM cCBelEHUS O 3aBUCHMOCTH CBOWCTB OPraHUYECKUX COEIMHEHUH OT HX CTPOCHHS pPAa3BUBAIOTCA TMPH PACCMOTPEHUU KIIaCCOB
KHUCTIOPOJICOJIEPKAIINX COeNMHEHUN (crupToB, (eHoNa, albIeru/ioB, KapOOHOBBIX KHCIOT, CIOXHBIX J(QHPOB, >XHUPOB U YIJIEBOJIOB) H
a30TCo/Iep KAIIUX OPraHNYEeCKUX COSTMHEHUI (aAMUHOB, aMUHOKHUCIIOT, OCJIKOB U HYKIIEMHOBBIX KUCIIOT).

Wnero nenenonaranus, T. €. OTBETa Ha BOIMPOC O POJIM OPTaHMYECKON XMMHUU B KU3HU COBPEMEHHOTO OOINECTBa, pealn3yeT 3aKIIOUMTENbHAs IaBa
Kypca «Opranuyeckas XuMusi U oOmecTBo». B Hell oOydaromuecs 3HAKOMSTCS C TaKUMU BaKHBIMH B TMPAKTUYECKOM W OHOJOTMYECKOM
OTHOILICHUH BEIECTBAMU M MaTepHalaMy, KakK TIaCTMAcChl H BOJIOKHA, (DePMEHTHI, BUTAMUHBI, TOPMOHBI U JIEKAPCTBA, & TAKXKE C JOCTHKCHUSIMU
OMOTEXHOJIOTHH.



Wpeun Teopun pa3BUBAIOIIEr0 0O0y4YEHUs ITOJIOKEHBI U B OCHOBY Kypca o0IIel XUMHUH. Y CTapUIEKIACCHUKOB (JOPMUPYETCS LIEIOCTHOE MPEACTABICHNE
0 XMMHUYECKOW HAayKe M XMMHUYECKOM IIPOM3BOJICTBE, a TAKXKE O €IUHOM €CTECTBEHHO-HAYYHOM KapTHMHE MHUpA, B KOTOPOM XMMHUYECKas KapTHHA
MHpa SIBIIICTCS €€ HEOThEMIIEMOM YacCThIO.

B kypce o0mieii XuMu#M BHaYajI€ ydamuecs: 3HAaKOMSTCS MOCIEAHUMH TOCTHIKEHHSIMUA B OOJIACTH M3YYEHHsI aTOMa, y3HAIOT O COBPEMEHHBIX METOJIaxX
[IO3HAHUS CTPOEHUS aTOMa, YIIYOJsSIOT U PaCIIUPSAIOT 3HAHUS, TOJIY4YE€HHbIE B Kypce OCHOBHOM IIIKOJIBI, O CTPOCHUHU aTOMa U BEIIECTBA HA OCHOBE
[lepuoauueckoro 3akoHa u Ilepuonnyeckoit cucremsl Jl. M. MenneneeBa, 00 oOmMX CBOMCTBaX KJIACCOB OPraHMYECKMX U HEOPIaHUYECKUX
COeIMHEHUH (KUCJIOT, OCHOBaHUM, aM(OTEPHBIX COCTMHEHUI) B CBETE TEOPUU AIEKTPOJUTHUECKOM AMCCOLMAIMM U IPOTOHHOW Teopuu. [anee
paccMarpuBaeTcsl KJIacCHU(pHUKAIMs XUMHMUYECKUX pEeakUuid B OPraHM4ecKod W HEOpraHMYecKoM XMMMH. 3aBepliaeT Kypc 3HAKOMCTBO
CTapILIEKJIACCHUKOB C MEPCIEKTUBAMHU Pa3BUTHS XMMHUECKOM HAyKH M XMMHUYECKOTO MPOU3BOACTBA, C MpoOIeMaMH OXpaHbl OKPYKaIOILIEH cpeibl

OT XUMHUYCCKOIO 3arpA3HCHUA U MMYTSAMU UX PCIICHUA.
Conep:kanue kypca. 10 kiacc. bazoBblil ypoBeHb

Teopusa cmpoenus opzanuueckux coeounenuii A. M. Bymnepoea. Ilpeomem opeanuueckoni xumuu. OpeanHuueckue eewjecmea: Npupoowwvie,
uckyccmeenuvle u cunmemudeckue. OcobeHHOCMU COCMABA U CMPOEHUs Op2aHuyeckux eewjecms. Bumanusv u ezo kpax. Ilonamue o6
Y211e8000po0ax.

OcHoBHbBIE MOJIOKEHHSI TeOpHMH XUMHU4YecKoro crpoenusi ByriepoBa. BanentHocTh. CTpykTypHble (DOpPMYIBl — TMOJHBIE U COKpAIIEHHBIE.
[IpocTeie (omMHAPHBIE) U KpaTHBIC (IBOMHBIC M TPOWHBIC) CBA3U. M30Mephl 1 n3omepus. BzanMHoOe BIUsSHIE aTOMOB B MOJIEKYJIE.

/Jlemoncmpayuu. Hexotopeie oOmIMe XUMUYECKHME CBOMCTBA OpPraHMYECKHX BEIIECTB: HMX TOpEHUE, IUIaBjIeHue W oOymiuBaHue. Mopaenu
(mapoctep>kHeBble U OOBbEMHBIE) MOJIEKYJ OPraHMYECKHX COCAMHEHMN pa3HbIX KiaccoB. OmnpeneneHue 3IeMEHTHOIO COCTaBa OpraHMYECKHUX
COECIUHEHU.

Jlabopamopnwie onvtmoi. VI3roTOBIEHNE MOJIENIEN OPraHUYECKUX COEIUHEHU.

YrieBoaopoabI U UX NPUPOAHbIE HCTOYHUKHU

IIpeneasubie yrieBoaopoabl. Ajkanbl. Onpenenenue. [oMonoruueckuii psj ankaHoB U ero oomas popmyna. CTpyKTypHas H30MEpUs YIIIEPOTHOM
uenu. Panukansl. HoMeHknarypa aikaHoB. XUMHYECKHE CBOWCTBA allKaHOB: TOPEHHUE, PEaKIHU 3aMelleHHUs (TaJloTeHUPOBaHUE), PEeaKIus
Pa3IoKEHNsI METaHa, peaKkysl JETUIPUPOBAHMS dTaHa.

Henpeneabnbie yrineBogopoabl. Aukenbl. OTwieH. [omonormueckuil psn ankeHoB. Homenknarypa. CrpykrypHas nsomepus. [IpomsbliuieHHOe
MOJTy4€HUE AJIKEHOB: KPEKUHI M JIETHIPUpPOBaHUE aJIKaHOB. Peakius aerujaparanyy 3TaHoja, Kak Ja0opaTOpHBINA CIOCOO MOTydeHHs ATUJICHA.
Peakuun npucoenvHeHus: THUIparanus, TMAPOTAIOrCHHPOBAHHE, TaJIOT€HMpPOBaHME, nonuMepusauuu. I[IpaBmwio MapkoBHukoBa. OkxucieHue
akeHOB. KauecTBEHHbIE peaKkllMy Ha HETIPEAEIbHBIE YIIIEBOAOPOIBI.



Aaxanuensl. Kayuykn. Homenknarypa. Conpsokénnsie nuensl. byraguen-1,3, uzonpen. Peakius JleGeneBa. Peakiuy npucoeIMHEHNs alKaJueHOB.
Kayuyku: HaTtypanbHbId, cHHTeTHYECKUE (OyTaaueHOBBIN, N30IIPEHOBHIN). Bynkanuzanus kayuayka. Pesuna. D00HHT.

Adaxunbl. O0mIas XxapakTepucTHKa romojoruyeckoro psjga. CrocoObl 00pa3oBaHus Ha3BaHUK aJKWHOB. XMMHUYECKUE CBOICTBA alleTHIIEHA: TOPEHHE,
peakuuy MPUCOEAMHEHUS: TUAPOrajoreHUpOBaHKE, TaJloTeHUpoBaHue, ruaparanus (peakuus KyudepoBa), — ero mosydyeHHUE€ U NPUMEHEHHE.
Bununxnopua v ero nojauMepu3anys B MOJIUXJIOPBUHUIL.

Apenbl. beH3051, Kak mpeacTaBUTENb apOMaTHYECKUX YIIEBOAOpoa0B. CTpoeHUE €ro MOJIEKylIbl M CBOMCTBA (PU3NYECKUE U XUMHUYECKHE CBOMCTBA!
TOpeHHe, peaKkIuy 3aMellleHns] — rajlorTeHupoBaHue, HuTpoBaHue. [lomydenue u npumeHeHne 6eHsomna.

Ipuponubiii U monmyTHbIi ra3wel. CocraB mpupogHoro rasza. Ero HaxoxnaeHue B mpupoje. IlpenmyrectBa NPUPOTHOTO ra3a Kak TOIUIMBA.
Xumunyeckas nepepaboTKa MPUPOAHOIO rasa: KoHBepcus, nuposn3. CUHTE3-Ta3 U ero NpuMeHeHHe.

[TonyTtHbIe ra3pl, ux coctan. [lepepaboTka momyTHOro raza Ha GpakIMK: CyXol ra3, nponaH-OyTaHOBAasi CMECh, Ta30BbIN OCH3HH.

He¢1b u cniocodb1 eé nepepadorku. CocraB HeQTU U €€ nepepaboTKa: MeperoHka, KpekuHr, pudopmunr. Hedrenpoaykrel u ux nonydenue. [lonsarue
00 OKTaHOBOM uucie. XUMUYECKUE CIIOCOOBI TOBBIIIEHHS KadecTBa OEH3UHA.

KamenHblil yrosps u ero nepepadorka. KokcopaHne KaMEHHOTO yIVIi M €ro MPOJIYKTHI: KOKCOBBIM I'a3, aMMHaudHas BOJAa, KAMEHHOYTOJIbHAsl CMOJIa,
kokc. ["a3udukanus KaMeHHOTO yIJis.

Jemoncmpayuu. Topenue NpenenbHbIX U HENPEAENbHBIX YINIEBOJOPOJOB: METaHa, 3TaHa, alueTwieHa. KauecTBEHHbIE peakUuu Ha HENpeaesbHbIe
YIJIEBOAOPOAbI: 00ECIBEYMBAHUE STHIIEHOM M AlETHJIEHOM DPACTBOPOB IMEpMaHraHara Kanus M OpomMHON Bozbl. OTHolIeHHE OeH3071a K 3TUM
okucnutensaMm. Jleruaparamus stanona. ['maponus kapouma xkanbius. Komnekuu «HedTs 1 HedTenpoaykTely», «KaMeHHBIN yToib U IPOAYKTHI €ro
niepepadoTkmny, «Kayaykn». Kapra mone3nsix nckonaemoix PO.

Jlabopamopnuie onvtmsi. OGHapYXEeHUE TPOJYKTOB ropeHus cBeuu. lcenenoBanue cBOMCTB KaydyKoOB.

Kuciopoa- u a3orcoaepaxaiiue Opranu4eckue coeAuHEeHU s

Oanoaromubie cnmpthbl. Onpenenenne. OyHKIMOHANIbHAS THAPOKCUIIbHAS Tpymma. ['OMOJIOTHYECKUN Pl NPENeiabHbIX OAHOATOMHBIX CIIHPTOB.
N3omepus mosokeHus (yHKIIMOHAIBHOW Tpymnmbl. BomopomHas cBs3b. XUMHYECKHE CBOMCTBA CIUPTOB. AJbJeTHjHAs rpymnma. Peakmus
sTepuduKanuu, cioxublie 3¢upsl. [Ipumenenue cnuptoB. JleiicTBIe METUIOBOTO U STHIIOBOTO CIUPTOB HA OPraHU3M YeIOoBeKa.

MHoroaroMHble CHHUPTbI. OTWICHINIUKOJb, KaK IPEICTABUTENb JBYXaTOMHBIX U DIHMIEPHH, KaK MPEACTaBUTEIb TPEXAaTOMHBIX CIHPTOB.
KauecTBeHHas peakiivs Ha MHOTOAQTOMHbBIE CIIUPTHI, UX CBOICTBa, MoTydeHue U npuMmenenue. [lonstue 06 antudpuzax.

®enou1. CTpoeHue, NoayyeHue, CBoiicTBa u npuMeHnenue ¢penomna. Kauecrsennsie peakiuu Ha ¢eHol. B3aumMHoe BIusiHUE aTOMOB B MOJIeKyle (eHoa.

Adbaeruabl U KeToHbl. Dopmanpierua M aneTaabAeru]l, Kak MpeAcTaBUTENN albAErHI0B, COCTaB UX MoJeKyld. DyHKIMOHAIbHAS KapOOHWIbHAs
rpynna. KauecTBeHHble peakuuu Ha anbaeruisl. CBoiicTBa, NOJIydYeHHWE U TpUMEHeHHe ¢GopMaibAeruia M aueTaupjeruaa. Peaxiun
MOJIMKOHIEHCAMU A1 popManbaeruia. [loHsTre o keToHax Ha MpUMepe alleToHa.

Kap6onoBbie kuca0Thl. [OMOTOTHYECKUN P TPEISTbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT. JKMpHBIC KapOOHOBBIE KHUCIOTHI. XHMHUYECKHUE
CBOMCTBa KapOOHOBBIX KUCIOT. [loyuenune u mpuMeHeHne MypaBbUHOM U YKCYCHOM KHUCIIOT.



Caoxublie 3¢pupbl. Kupbl. Peakums stepuduxanuu. Crnoxuble 3¢upbl. JXuppl, UX cOCTaB UM THUAPOIW3 (KHCIOTHBIA M ILIENOYHOM). Mblia.
I'mxpupoBanue xUpoB.

YraeBoabl. YrneBoasl. MoHocaxapusl. [roko3a kak anpaerugocnupt. Copout. MonogHokucnoe u ciuproBoe Opoxkenune. @otocunres. Jucaxapuisl.
Caxapo3a. [lonucaxapuapl: Kpaxmal, LEJUT0I03a.

AMHUHBI. AMHHOrpymnna. AMHHBI IpeleibHble U apomarnyeckue. AHunuH. [lonyuenume amuHoB. Peakinus 3uHuHa. XUMHUYECKHE CBOMCTBA U
MIPUMEHEHHE aMUHOB.

AMMHOKHCJI0TbI. AMUHOKHCIIOTBI, COCTaB MX MOJIEKYl M CBOMCTBA, KaK aM(OTEPHBIX OPraHWYECKUX COCTUHEHHH. [TUIMH, KaKk NpencTaBUTEIhb
aMHUHOKHUCIIOT. [losydeHre noauneTua0B peakiyen noaukonaeHcauu. [lonsatue o nenTuaHoM CBS3H.

Beaku. CrpoeHne Mosekyn O€IKOB: epBUYHAs, BTOPUYHAS U TPETUYHAas CTPYKTypbl. KauecTBeHHbIE peakliuy Ha OEJIKU, UX TUAPOJIU3, JeHATypalus u
Oouonoruueckre QyHKIUH.

Jlemoncmpayuu. 1lonydenue anbAeruoB OKHCIIeHUEM cnupToB. KadecTBeHHast peakiysi Ha MHOTOaTOMHbBIE€ CIIUPTHI. 3aBUCUMOCTh PaCTBOPHUMOCTHU
¢deHona B BoJe OT TeMmeparypbl. B3anmopeiictBue ¢ OpoMHoil Bogoit u xiopuaom xenesa(lll), kak xkauecTBeHHbIe peakiuu Ha (eHoi. Peakuuu
cepeOpsiHOTO 3epKajia U CO CBeXenoiaydeHHbIM ruapokcuaoMm menu(ll) mpu HarpeBaHuu, Kak KaueCTBEHHbBIE peakIUU Ha aibaeruabl. OOpasiisl
MYpPAaBbUHOM, YKCYCHOHM, NHaJbMUTHHOBOM M CTE€apUHOBOM KHCIOT M HX pPaCTBOPUMOCTH B BOJE. AJBJCTHIHBIE CBOMCTBA M CBOMCTBA
MHOTOATOMHBIX CIIUPTOB TIFOKO3bI B peakiuu ¢ ruapokcuaoM meau(ll). Unentudukarnus kpaxmana. KauecTBeHHBIC peaKIlni Ha OCIIKH.

Jlabopamopuvie onvimepl. CpaBHEHUE CKOPOCTH MCIIAPEHMS BOJBI M 3TaHOJIA. PacTBOPUMOCTh DIMIIEPUHA B BOJE. XUMUUYECKHUE CBOMCTBA YKCYCHOU
KkucnoThl. OnpeneneHue HEMpeaebHOCTH pacTUTENbHOro Macia. MaeHtudukanus kpaxmana B HEKOTOPBIX MPOJyKTax nmuTaHus. M3rotoBieHue
KpaxMaJIbHOTO KiieiicTepa. M3rotoBieHne Mojesied MOJIEKYlI aMUHOB. M3rotoBiieHre Moien MOJIEKY/Ibl TIUIAHA.

Ilpakmuueckaa padoma. VInenTudukamnms OpraHuueCKux COeTUHCHUMN.

Opranuyeckasi XumMusi 1 00LIECTBO

Buorexnonorus. Ilepuoast e€ paszputusa. Tpu HampaBieHUs OUMOTEXHOJIOTMM: TeHHas (MM TEHETHYeCKas) WH)KCHEpHs; KJIETOYHAas WHKCHEpUs;
Oouonoruueckas wumKeHepusa. leHermdyecku MoaubunupoBanHsie opranusmbel (IMO) u  Tpancrennas npoaykuusi. KioHupoaHue.
NmMob6unuzoBaHHbIe ()EPMEHTHI U UX IPUMEHEHHE.

Moaumepsl. Knaccuduxanus nonumepos. MckycCTBEHHBIE TOTUMEPBI: LEIUTYJIOU]I, alleTaTHBIN MIENK, BUCKO3a, 1e/odaH.

Cunrernyeckue nojaumepsl. [lomumepusanus 1 MONMKOHACHCALMS, KaK CIIOCOOBI MONydeHus nmoaumepoB. CuHTeTHdYeckue kKayuyku. [lomumctupodn,
Te(IOH U NOTUBUHIWIXJIOPH, KaK peAcTaBuTeNu actMacc. CUHTETHYECKHE BOJIOKHA: KallpOH, HAalIOH, KeBap, JTaBCaH.

Hemoncmpayuu. Konnexkuuy KayqykoB, IJIACTMAcC, CHHTETUUECKUX BOJIOKOH U M3/€IHMI U3 HUX. PEepMEHTATUBHOE Pa3JIOKEHUE MEPOKCHIA BOAOPOAA
C TMIOMOIIIBIO KaTaJla3bl CBEKEHATEPTHIX MOPKOBU HITH KapTOQelis.

Jlabopamopniwie onvimpi. O3HAKOMIIEHUE C KOJUIEKIIMSIMHU KaydyKOB, IUIACTMAcC U BOJIOKOH.

Ilpakmuueckaa padoma. Pacrio3HaBaHHE IIACTMACC U BOJIOKOH.



TemaTudeckoe IVIAHUPOBAHUE 10 XUMHUH

10knacc
Ne | Pazgen Tembl ypoxos Kos-Bo | [lesiTeIBHOCTD YUUTEJIA ¢ y4eTOM pado4yeil mporpaMmsl
YacoB | BOCIHTAHHSA
1. | IIpenmer OpraHuueckye BelecTBa: MPUPONHbIE, UCKYCCTBEHHbIE U | 3 VCTaHOBIEHHE TOBEPUTENBHBIX OTHOMICHUH MEXKTy NENaroriIeCKuM
OpPraHMYECKOW XMMUHU. | CHHTETHYECKHUE. OcoOeHHOCTH  coCTaBa W CTPOCHUS PabOTHUKOM U ero 00y4arOLUMHUCs], CIIOCOOCTBYHOIIMX TIO3UTHBHOMY
Teopust cTpoeHust OpPraHMYeCKUuX BeIIeCTB. Buramu3m u ero kpax. [lonsatue 00 BOCIIPHSATHIO 00Y4aIOUIMMKCS TPEOOBAHMUIT i IIPOCHO
OpraHYECKUX YIIIEBOTOpOTAX. Hg}laromqeaforo paboTHMKa, TPUBIICYEHUIO UX BHUMaHHS K
. MO H Ke HH(POPMAIIUH, aKTUBU3AIMN HX
COEMHEHUI. OCHOBHBIE TIONIOXKEHUSI TEOPUM XMMHUYECKOIO CTPOEHUS. ODCYKIACMOH Ha ypoKe (bopmarpm, a sl
M03HABATEIbHOMN JEATEIbHOCTH
Banentnocts.  CrpykTypHble  (OpMYIBl —  TONHBIE U
i . ®dopmupoBaTh y 00y4atomIMXCst KyJIbTYpY 3110pPOBOIO M O€30I1aCHOI0
cokpamiéHueie. [IpocTeie (OmMHApHBIE) M KpaTHblE (IBOMHBIE U 6
. o0pasa KHU3HH.
TpoiiHble) cBsi3u. M3omepsl u u3omepus. B3aumHOe BimsHHE p
aTOMOB B MOJIEKYJIE.
2. | YreBomopomsl ¥ UX IIpenenbHble yIiIeBoOPOABI. AJIKAHBI. 10 [IpuBnedyeHre BHUMaHUS 00yYarOMUXCs K IGHHOCTHOMY aCIIeKTy

IIPUPOIHBIE
HACTOYHMKH.

[omonoruuecknii  psigm ¥ oOuias Qopmyna  aiKaHOB.
CrpykrypHas H30MEepHS (u3oMmepus YITIEPOTHOM
nenn).l{uknoankanel. AnkwibHbIE paukaisl. HomeHnkmaTypa

ankaHoB. @DusMyecKMe M XHMHUYECKHE CBOMCTBA AJKaHOB:
TOpeHHe, peakliy 3aMelleHHs (TajJOreHH- POBAHUE), PEaKIHH
U30MEpPHU3ALUM, pEaKLUs pa3jIoOKEHHS  MeTaHa, peakuus
JETUJPUPOBAHUSA dTaHA.

HenpeneabHble YIJ1eBOOpOAbI. AJIKeHBI.
lTomonormueckuii  psim ankeHoB. OTwieH. HomeHkmatypa.
CrpyKTypHas U IpOCTpaHCTBEHHAS (TEOMETPHUYECKas) N30MEPHSI.
IIpomeinenHoe MIOJTy4eHHe AJIKECHOB: KPEKHHT u
JeruipupoBaHue ankaHoB. JlabopaTtopHoe moy4eHne STHiIeHa —
peakuus JAETWApaTalMy  3TaHona. Peakuuu NpHUCOEIWHEHUS:
THApaTanys, TUIPOTaJoreHUpPOBaHNE, Tajore- HHUPOBAaHME,
nonuMepm3anus. [IpaBuno MapkoBarkoBa. OKHCIICHHE aIKEHOB.
KauecTBeHHBIE peakuuy Ha HENPENCIbHBIE YIIIEBOAOPOIbI.
Aaxanuenbl. Kayuyyku. Conpspk€HHBIE alKagueHBl: OyTaaneH-
1,3, m3ompen. Homernknarypa. CriocoObI OTYYIEHUS aKaIneHOB.
Peaxiust  JleGeneBa. Peakumym TpHUCOCAWHEHHS —aJIKAIHCHOB.

Kayayku: HarypanpHbIA, cuHTeTHYecKHe (OyTaIaMeHOBEIH,
M30MPEHOBHIN). Bynkannzanus xkayayka. Pesuna. D00HUT.
Aukunbl. Tomonornueckuit psa.  Homenknarypa u

U30MEpuUsl. HOJ'IyTIGHI/IG U NPUMCHCHUC AlICTHUJICHA. XuMudeckue
CBOMCTBA AllCTWICHA: TOPCHUC, PCAKIMHU MNPHUCOCAMHCHUSA —

H3y4a€MbIX Ha YpOKax ﬂBﬂeHHﬁ, opraHusanus ux pa6cm,1 C
MoJy4aeMol Ha ypoKe COLMaIbHO 3HAYMMOW HH(pOopMaluei —
MHULUHPOBAHKE €€ 00CYXKICHUS, BBICKA3bIBAHUS 00yJaOIMUCS
CBOEr0 MHEHHS I10 €€ TI0BOJY, BBIPAaOOTKH CBOET0 K HEl OTHOLICHHUS.
DopmMupoBath y 00y4aroImuXcs KyJIbTypy 340POBOT0 M 6€3011acHOTO
o0pa3a ku3HU. VIHUIupoBaHue U NOJIEPKKA UCCIIEN0BATEIBCKON
JEATENBHOCTH 00yJarOIINXCs

B paMKax peai3alid UMH UHAWBUYAIbHBIX U IPYIIIOBBIX
HCCIIEN0BATENbCKUX MIPOEKTOB, YTO AACT 00ydaroIuMcs
BO3MOXHOCTb IPHOOPECTH HABBIK CAMOCTOSITENIEHOTO PEIIECHUS
TEOpETHYECKOH MPOOIEeMBI, HABBIK TeHEPHPOBAHUS M O)OPMIICHUS
COOCTBEHHBIX HJIEH, HABBIK YBAXXUTEIEHOTO OTHOIICHHUS K TY)KHM
uzesiM, o(pOpMIIEHHBIM B paboTax JPYTUX HCCIEA0BaTeNeH, HABBIK
ITyONMYHOTO BBICTYIUICHHS TIEPE ayAUTOPUEH, apTyMEHTHPOBAHUS U
OTCTaMBaHUs CBOECU TOUKU 3pEHUSL.




THpOTaJOreHNpOBaHuE, raJIOTeHHPOBAHUE, THpaTanus
(peaxums Kydeposa). Bunmixsiopu, moMMBUHWIXJIOPH].

Apensbl. beHzon: ero crpoeHue, HEKOTOpble (puznueckue u
XVMHUYECKHE CBOMCTBa (TOpeHHE, pPEaKIUH 3aMEIleHUuS —
raJloreHUpPOBaHWE, HHUTPOBaHHE), IONyYEHHE M INPHMEHEHHE.
DKCTpaKIIUs.

IIpupoanbrii  ra3. CocTaB NOpUPOTHOTO rasa, €ro
Haxo/eHne B mpupoze. [IpenMymiecTBa NMpUPOJHOro rasa Kak
TorMBa.  XHMMHUUecKass —IepepadoTka  MPHPOJHOro  rasa:
KoHBepcusi, muponu3. CuHTe3-ra3z u ero ucnonb3oBanue. Hegtb
U cnocodbl eé mepepadorku. [lomyTHel HedTsHOH ra3, ero
coctaB U (ppakumu (ra3oBblii OEH3UH, MPOIAH-OyTaHOBAs, CYXOH
ra3). Hedtb, €€ cocraB m mepepaborka (TIEperoHKa, KPEKHHT,
pudopmunr). Hedrenpoaykrel. OkTaHOBOE YUCIIO OESH3HMHA.

Kamennblii yroab m ero mnepepa0orka. lckomaemblii
yroib: aHTpalUT, KaMeHHbIH, Oypblid. KokcoBaHMe KaMeHHOro
yrist. KokcoBbIi ra3, aMmMuauHasi Bojia, KAMEHHOYTOJIbHAsI CMOJIa,
kokc. ['a3nduKanys u KaraJuTHYeCcKoe THAPUPOBAHUE KAMEHHOT'O

YIISL.

Kucnoponconep:xariue
OpraHu4yecKue
COGIMHECHUS

OnHoaTtoMHble cnUPTHI. DYHKIMOHANBHAS THIPOKCHIIbHAS
rpynma. lomMonmornueckuii psn  NpenelbHBIX  OZHOATOMHBIX

CIIMPTOB. Homenkiarypa. N3omepus HOJIOKEHUS
(GyHKIMOHANBHOM Tpynmbl. BomopomHas cBsi3b. XUMHUYECKHE
CBOMCTBa  CIMPTOB. AnbaeruaHas rpymnna. Peakuus

srepudukanuy, ciokHele d¢upbl. [IpumeHeHne CHOUPTOB.
[elictTBue METWJIOBOIO M OTHJIOBOIO CIIMPTOB HAa OPraHU3M
YeJIoBeKa.

MHoroaTomMHbIe CIUPTHI. OTHICHIINKOIb Kak
MIPEICTABUTENh  JBYXaTOMHBIX CIHUPTOB M TIHIEPUH KAk
MIPE/ICTAaBUTENh TPEXATOMHBIX CIUpPTOB. KadecTBEHHas peakiys
Ha MHOTOAQTOMHBIC CIHHPTHI, HX CBOWCTBA, IOIYyYCHHUE U
npumMenenue. [lorsaTre 06 aHTUdpH3aX.

®enon. CrpoeHne, MOMyICHHWE, CBOWCTBA W TPUMEHEHHE
(enomna. KauectBennsie peakiym Ha (eHon. B3amMHOe BimsiHUE
aTOMOB B MOJIEKYJIE (heHOMA.

Anbaernabl U KeToHbl. DopManbaeruy 1 aneTanbAeruy Kak
TIPECTaBUTENHN AJBIETHIOB, COCTaB nx MOJIEKYII.
OyHKIMoHaNbHas  KapOoHWIIbHast  Tpymma.  KadecTBeHHBIE
peakuyy Ha ambaeruasl. CBOWCTBA, MOMYy4YEHHWE W NPHMEHEHHE
¢dopmanpaernaa u aneranpAernaa. Peakumy NOMMKOHACHCAINU
Juist popmarbaerusa. [lonsTrue o KeToHax Ha MpUMepe alleToHa.
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Peann3oBriBaTh BocHHUTaTEIbHBIE BOSMOKHOCTH B PA3INYHBIX BUAAX
JIESITEIPHOCTH 00YJaOLINXCSI CO CIIOBECHOU (3HAKOBOI) OCHOBOM;
caMoCTosITeNIbHAsI paboTa ¢ y41eOHUKOM, paboTa ¢ Hay4HO-
MOMYJIAPHOM JINTepaTypoid, oT00p M cpaBHEHHE MaTepHaa 1o
HECKOJIbKMM HCTOYHHKAM.

Omnmparbces Ha )KU3HEHHBIH OMBIT 00YYaroMUXCsl, IPUBOAS
JeHCTBEHHbIC IPUMEPHI U3 KHHUT, (PUIIBMOB.

BrIcKka3pIBaTh CBOW MHTEpEC K YBICYEHHSAM , MEUTaM, KU3HEHHBIM
IUTaHaM , Tipo0iieMaM 00yJaroIIuXCsl B KOHTEKCTE COAEPKaHH
yueOHOro mpenMera.




KapOonoBbIe kucia0Tbl. ['oMonornueckuii psa nNpeaenbHbIX
OIHOOCHOBHBIX KapOOHOBBIX KHCJIOT. XHUMHYECKHE CBOWCTBA
KapOOHOBBIX KHCIOT. [lomydeHne W mpuMeHeHne MYpaBbUHOW H
YKCYCHOH KHCIOT.

Cnoxnbie 3¢pupsl. Kupsl. CrnocoObl moaydyeHus U
XMMHYECKHE CBOMCTBA CIIOKHBIX 3(QupoB. CTpOEHUE >KHUPOB.
Kucnoruelif u  menoyHoi  rujponu3  KUpoB.  Meuia.
I'unpupoBanue XUpoB.

Yrnesonbl. MoHOcaxapuasl. [TTI0k03a Kak aibJeruaoCHHpT.
CopOut. Mono4HokHcIIOe U ciupTroBoe OpokeHne. DoTocuHTE3.
Caxapo3a Kak IpeAcTaBUTeNb aucaxapuioB. llomucaxapumipl:
KpaxmaJl, I[eJUTI0I03a.

A3zoTcoepxaliue
OpraHUYeCKUe
COCAUHCHUA

AMHHBI.  AMuHOrpynma.  AMUHBI  TIpElelbHBIE U
apomaruueckue. AHmiuH. [Tomydenne aMmuHoB. Peakiust 3uHnHa.
XUMUYECKHE CBOWCTBA U NPUMEHEHUE AMUHOB.

AMMHOKHCIOTBI. AMUHOKHCIIOTBI, COCTaB HMX MOJEKYI U
CBOMCTBa KaK aM(OTEPHBIX OPraHHYCCKUX COCHUHCHHMU. [MHInH
KaK IIpeICTaBUTENb aMUHOKMUCIOT. [lomydeHue mnonuneTunon
peaxuuel noaukoHaeHcauuy. [lonarue o nenTuaHON CBA3H.

Beaxu. CtpoeHrie MoleKyl OENKOB: MEpBUYHAsI, BTOPHYHAS
U TpeTuuHas CTPYKTypbl. KauecTBeHHblE peakluu Ha OEJKH.
lunponu3 u peHarypanus OenxoB. buonorndeckue (yHKIMA
0eNKoB.

I'eHeTH4Yeckasi CBA3b MEXKAY KJIACCAMHM HEOPraHUYeCKUX
CoeIMHEeHUH.

[ToHsiTHE O TEHETUUYECKOH CBSI3U MEXY KJIacCaMU
YIJIEBOIOPOZOB, KUCIOPOA- ¥ a30TCOAEPKALIUX COEIUHEHUM.
Wnnroctpanusi reHETUUECKOM CBSI3M Ha PUMEPE OpraHUYECKUX
COEIUHEHUN pa3JInYHbIX KJIACCOB, COAEPIKAIIMX ABa aTOMa
yriiepona

[TpumeHeHne Ha ypOKe HHTEPAKTUBHBIX (OpM paboThI ¢
00yYarOIMMUCS: TUCKYCCHIA, KOTOPBIE AAI0T 00y4YaroIiMCs
BO3MOXXHOCTB MPHOOPECTH OIBIT BeACHHS KOHCTPYKTUBHOTO JAMAJIOra;
IPYIIIOBOI PabOThI WM paboTHI B Mapax, KOTOPhIE y4aT
00yJaronMxcsi KOMaHIHON padoTe ¥ B3aUMOJICHCTBHIO C IPYTUMHU
00yJarOLTIMHCS

Opraandeckast XUMHAS
1 00IIeCTBO.

buorexHonorus. HpeBHeliune u COBPEMEHHBIE
OuorexHonornu. BakHeWmnue HampaBlieHHS OHOTEXHOIOTUU:
reHHas (TeHeTHJecKast) ¥ KieTodHast nkenepus. Kionnposanue.

Monumepspl. Knaccudpukamms momumepoB. VcKyccTBEHHBIE
TIONMMEpPHI: LEJUTYIION], alleTaTHBIA IIENK, BUCKO3a, HEUTo(haH.
ITnactmaccel. Bonmokna.

CuHTeTHYeCKHUE MoJMMepBbl. [omumepmzammst
TIONMKOHJIGHCAIMS ~KaK CIOCOObI  IONY4YeHHS TIOIHMEPOB.
Cunrernueckne KayqyKH. Ionucrupon, TedIoH u

TTOJTMBUHWIXJIOPHUJ KaK IPESACTABUTCIIN macTMacc.

[IpuBneuenne BHUMaHUs 00y4JarOIUXCs K IIEGHHOCTHOMY acIleKTy
M3y4aeMbIX Ha YpOKax SIBICHHUH, OpraHu3amusa UX paboThl ¢
MOTy9aeMO Ha YPOKE COITHANBHO 3HAYMMON HH(OpMaIwei —
WHAIMMPOBAHUE €€ 00CYKACHHS, BBICKa3bIBAHUS 00YJaIOIINMUCS
CBOEr0 MHEHHS TI0 €€ TIOBOLY, BBIPAOOTKH CBOETO K HEW OTHOIICHUSI.
DopMupoBaTh y 00yJaIONIIXCA KYIBTYPY 3M0POBOTO U O€30IaCHOTO
o0pasa KU3HM.




CunTeTHYeCKHEe BOJIOKHA: KallpOH, HEHITOH, KEBIIap, JTaBCaH.
Ilpakxmuueckass paboma. PacriosHaBaHWE IUTaCTMAacC W
BOJIOKOH.
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[lepeuens npakTuyeckux padoT

Ne | Hazpanue nmpakTuueckux padoT

1 [Ipakxtuueckas pabota Nel no teme «nenTudukanys opraHM4ecKUX COeTUHEHUI

2. | [Ipaktnueckas pabora Ne2 o Teme «Pacro3HaBaHUE TIIACTMACC W BOJIOKOH)

Conep:kanue kypca. 11 kinacc. ba3oBblii ypoBeHb

CTpoeHue BemecTs

OcHoBHbIE cBeleHHsI 0 cTpoeHHH aroma. CTpoeHHe aToMa: cOCTaB sifpa (HYKIOHBI) M 3JeKTpoHHas obosnouka. [lonstue o6 uzoronax. [lonstue o
XMUMHYECKOM 3JIEMEHTE, KaK COBOKYITHOCTH aTOMOB C OJIMHAKOBBIM 3apsiIOM sijipa.

Ilepuonuyeckasi cucremMa XumMudeckux 3ieMeHToB [I. . MeHeieeBa B cBeTe cBeTe YYeHHs 0 CTPOeHnH aToMa. OU3M4YECKUil CMBICI IPUHATON B
tabnuue JI. . MenaeneeBa CUMBOJIMKH: TIOPSIIKOBOTO HOMEpa 3IEMEHTa, HoMepa Meproaa u HoMepa rpynmnbl. [IoHsTHE 0 BaJIEHTHBIX 31EKTPOHAX.
OToOpa>keHHe CTPOEHUS SNIEKTPOHHBIX OOOJIOYEK AaTOMOB XHMHYECKHX SJIEMEHTOB C IMOMOIIBI0 3JIEKTPOHHBIX M 3JEKTPOHHO-TpapHueCcKUX
dhopmyi.

OObsicHeHHE 3aKOHOMEPHOCTEH M3MEHEHHUsl CBOMCTB RIIEMEHTOB B MEPUOJIaX U TPyMNIax MEePUOJUYECKO CUCTEMBI, KaK CIEICTBUE UX DJIEKTPOHHOTO
CTPOEHUS. DNEKTPOHHbIE CEMEUCTBA XUMHUECKUX IIEMEHTOB.

CpaBHenue Ileprmoan4eckoro 3aKoHa U TEOPHMH XMMHMYECKOI0 CTPOeHUsi HAa (Ppmiocopckoil OCHOBe: NPEennocbulku OTKpbITUs [lepuoanueckoro
3aKOHA M TEOPUH XHUMHYECKOTO CTPOCHUS OPraHMYECKUX COCAMHEHUM; POJIb JTUYHOCTU B UCTOPUU XUMUU, 3HAUCHUE MPAKTUKU B CTAHOBICHUH U
Pa3BUTUU XUMUYECKUX TEOPUM.

HNonnasi xumnyeckasi cBsI3b M HOHHbIE KPUCTAILTHYEeCKHE pPeléTKU. KaTnoHbI U aHHOHBI: UX 3apsi/ibl U KIACCU(UKAIUS 110 COCTaBYy Ha MPOCTHIE U
cnoxuble. [IpencraBurenu. Ilonarue o0 MOHHON xumudecko cBsi3u. MoHHas kpucTtammudeckas pemérka U (U3nYecKrue CBOICTBA BEIIECTB,
00yCIOBIIEHHBIE TUM CTPOCHHEM.

KoBasienTHast XumMHMYecKasi CBsI3b. ATOMHBbIE M MOJIEKYJsIpHbIe KpHUCTA/UIHYecKHe PpemeéTku. [loHsaTHe O KOBAaJEHTHOW CBS3HU.
DNEeKTPOOTPUIIATENILHOCTh, HEMOJISIpHAs W TIONSpHAs KOBAJICHTHbIE CBsI3M. KpaTHOCTh KOBAJIGHTHOW CBs3U. MeXaHH3Mbl 00pa3oBaHUs



KOBAJICHTHBIX CBsI3€ii: 0OMEHHBII M JOHOPHO- aKIenTOPHBIN. [10IsIpHOCT MONIEKYIBI, KaK CIIEICTBUE TOJISAPHOCTH CBSA3H U T€OMETPUHU MOJIEKYIIHI.
Kpucrammmyeckue pemérku ¢ 3TUM THIIOM CBSI3U: MOJIEKYIsIpHbIe M aTtoMHble. Du3nyeckue CBOWCTBA BEUIECTB, OOYCIOBIICHHBIE THUIIOM
KPUCTAITINYECKUX PEIIETOK.

Meraiudeckas c¢B3b. [[oHATHE O METAIMYECKOW CBS3M M METAUIMYECKUX KPUCTALIMYECKMX peméTkax. PHU3ndyeckue CBOMCTBA METAUIOB HA
OCHOBE MX KPHUCTAJUIMYECKOTO CTpoeHus. [I[puMeHeHne MeTallIoB Ha OCHOBE UX CBOMCTB. YEPHBIE U LIBETHBIEC CIUIABBI.

Bonoponnasi xumMmuueckasi cBsi3b. MEXMOJEKYIsIpHas W BHYTPUMOJIEKYISIpHAs BOJOPOJHBIE CBSA3HM. 3HAUEHUE MEXMOJEKYISPHBIX BOJOPOJIHBIX
CBA3EH B IIPUPOJE U KU3HU YEIIOBEKA.

IHoaumepsl. IlonydeHne noimMMepoB peakUMsAMHU IMOJUMEPU3ALMKA W NOJUKOHJACHCAIMHU. BakHEeHmMe NpeacTaBUTENM IUIACTMAcC M BOJIOKOH, MX
IIOJIy4E€HHE, CBOMCTBA U NpUMEHEHME. [[0HATHE 0 HEOPraHMYECKUX NOJIMMEPAX U UX MPEACTABUTENM.

Mucnepcuble cucrembl. [loHatue o nucnepcHoil ¢a3ze U ITUCHEPCHOHHOW cpele. ArperatHoe COCTOSIHME pa3Mep 4dacTull ¢a3bl, KaKk OCHOBA IS
KJIacCCU(UKAIIMHN AUCTIEPCHBIX CUCTEM. DMYIIbCUH, CYCIIEH3UH, a3PO30JId — IPYIILI TPYOOAUCIIEPCHBIX CUCTEM, UX MPEACTABUTENN. 3071 U TelIH —
IPYIIIBI TOHKOJIUCIIEPCHBIX CUCTEM, UX IpeacTaBuTenu. [lonsaTHE 0 cHHEpe3uce U Koaryisiuu.

Jemoncmpayuu. llepuonnueckoil cuctemsl xumuueckux snneMmenToB JI. M. MenzneneeBa B pasnuubix ¢opmax. Mojienb HOHHOM KpHCTAIMUECKOM
pEelIETKH HAa NpUMeEpe XJIOopuAa Harpus. MHHepanbl C 3THM THUIOM KPUCTAUIMYECKOM PEMIETKOM: KaJlbLUWT, TaauT. MoJenu MOJEKyIsIpHOU
KPUCTAJNTMYECKON PEHIETKH Ha MPUMEpPE «CYXOTO JIbJa» WM HOoJa U aTOMHOM KPHCTaUNIMYECKOW pemETKH Ha MpUMepe anmasa, rpadura uim
kBapua. Mojenbs MossipHoro oObéMa raza. Mojenu KpUCTaNIMYeCKUX PEIIETOK HEKOTOpbIX MeTaioB. Kommekuuu oOpas3loB pa3iMyuHBIX
JUCHEPCHBIX cucTeM. CHHEPE3UC U KOATYISILUS.

Jlabopamopnvie onvimbl. KOHCTpyUpOBaHHE MOJEIH METAUIMUECKONW XMMHYECKOW CBsi3u. [loydeHHe KOJUIOMIHOTO pacTBOpa KypHHOTO Oerka,
HCCJIEIOBAHUE €r0 CBOWCTB C MOMOILIBIO JIA3€PHOM YKa3KHM M IIPOBENCHHUE €ro JeHarypauuu. [lomydeHne smMynbCUM pacTUTENBHOTO Macjia U
Habmronenue 3a e€ paccioenueM. [lonydyeHne cycrieH3ul «M3BeCTKOBOIO MOJIOKa» U HaOIroeHue 3a e€ celMMEeHTaluel.

XuMHUYeCKHe peakmuu

Kaaccndukannsa XumMu4ecKHX peakiuuil. AJUIOTponu3anys U U30MepHu3alusl, Kak peakiuu 0e3 M3MEHEHHsS COCTaBa BEIIeCTB. AJUIOTpONUS U eé
npuunHbl. Knaccudukamus peakiuil mo pa3inyHbIM OCHOBAHHAM: MO YHCIY M COCTaBY PEareHTOB M MPOAYKTOB, Mo ¢ase, M0 UCIOIb30BAHHUIO
KaTanuzaropa win GpepMeHTa, 1o TerioBomMy 3 dekry. Tepmoxumuueckue ypaBHEHUs PeaKui.

CxopocTh xXuMu4eckux peaknuii. akTopel, OT KOTOPBIX 3aBUCUT CKOPOCTh XUMHUYECKUX PEAKLUN: IPUPOJa Pearupyrolmx BEIIeCTB, TEMIEPATypa,
IJIOIIAIb UX CONPUKOCHOBEHMS PEarupyrollnX BEIIECTB, UX KOHLEHTpauus, NpUcyrcTBue Karanusaropa. [lonstue o xaranuze. GepMeHTHI, Kak
Ouosiornyeckue Karaauzaropbl. MTHruOUTOPHI, Kak «aHTOHUMBD) KaTalU3aTOPOB U UX 3HAUCHHE.

XuMnyeckoe paBHOBecHe M cnoco0bl ero cmemeHus. Kinaccudukanus XMMHUYeCKMX peakIMid MO MpU3HAKy UX HamnpasieHus. [lonstue o0
OoOpaTUMBIX peakiusX W XuMudeckoM paBHoBecuu. [lpunuun Jle-Illarenbe M crmocoObl cMelIeHUs XUMUYeckoro paBHoBecus.  OOmias
XapaKTepUCTUKA peaklnii CHHTE30B aMMuaka 1 okcua cepbl(V1) 1 paccMoTpeHre yCIOBUI CMEIIEHUs! UX PaBHOBECHS Ha MPOU3BO/ICTBE.

I'mapoaus. OOpatumblil 1 HeoOpaTUMBbIA ruApoau3sl. [uapoaN3 coneil u ero Tumbl. ['UAPOIN3 OPraHMUECKUX COECAUHEHUH B KUBBIX OPraHU3MOB, KaK
ocHOBa oOMeHa BemecTB. [loHsaTre 06 sHepreTnueckoM oOMeHe B KJIETKE U POJIU THIPOJIN3a B HEM.



OKHCIUTENBHO-BOCCTAHOBUTEIbHBbIE peakuuu. CTerneHb OKUCICHUS U e€ orpeesieHre 1o (popMynaM OpraHMuecKuX ¥ HEOPraHUYECKUX BEIIECTB.
DJNeMeHThbI U BEIIECTBA, KaK OKUCINUTENIN U BoccTaHOBUTENU. [loHsATHE O mpolieccax OKHUCIEHUS U BoccTaHOBIeHUs. CocTaBieHUE ypaBHEHUI
XMMUYECKHX pPeaKlnil Ha OCHOBE 3JIEKTPOHHOTO OajaHca.

DJIEKTPOJIM3 PACIUIABOB M PACTBOPOB JJIEKTPOJIMTOB. XapaKTEpUCTHUKA 3JIEKTPOJIN3a, KaK OKUCIMTEIbHO-BOCCTAHOBUTEIBHOIO IIpoliecca.
OCOOEHHOCTH 3JIEKTPOJIN3a, MPOTEKAIOMIET0 B PACTBOPAX JIEKTPOIHMTOB. lIpakTHueckoe MpHMEHEHHE 3JIEKTPOJIH3a: IOIyYeHHE TaJOreHOB,
BOJIOPO/a, KHUCIIOPOJA, ILIEIOYHBIX METAIJIOB U ILIEJIOYEH, a TaKkKe AaJIOMUHHUS 3JEKTPOJIM30M pacIUIaBOB M PacTBOPOB COEIMHEHUM 3THX
aneMeHTOB. [IoHATHE 0 raabBaHOIIACTHKE, FAIbBAHOCTETUH, paUHUPOBAHUN [IBETHBIX METAJLIOB.

Jlemoncmpayuu. PacTBOpeHHE CEpHON KUCIOTHI M aMMHUAUHON CEMUTPHl M (UKCAIMS TEIUIOBBIX SIBICHHM I ATUX MpoIleccoB. B3aumomenicTBus
PacTBOPOB COJISTHOM, CEpHOM M YKCYCHOM KHCIIOT OJJMHAKOBOM KOHIIEHTPAIMK C OJUHAKOBBIMU KyCOUKamMu (IpaHyllaMi) IMHKA U B3aUMOJIEHCTBHE
OJIMHAKOBBIX KYCOYKOB pa3HbIX METa/UIOB (MarHus, LMHKa, )ejie3a) C PacTBOPOM COJSTHOM KHUCIOTBHI, KaK MPUMEpP 3aBUCUMOCTH CKOPOCTHU
XMMHUYECKUX PEaKIMil OT ImpUpojsl BemiecTB. BzaumoneiicTBue pacTBOpoB THOCYIb(ara HaTpHs KOHIEHTPALUMU M TEMIIEpaTyphl ¢ PacTBOPOM
CEpPHOM KHUCIOThl. MoJienupoBaHUe «KUIISIIEro cios». Vcrnonb3oBaHMEe HEOPraHMYECKHX KaTalu3aTopoB (cojiel »eneza, MoAuAa Kalus) U
MPUPOJIHBIX OOBEKTOB, COJEPKAIIMX Karaja3y (Chlpoe Msco, Kaprodenb) A pas3liokKeHHs Mepokcuaa Bojopoja. BzammopeiicTBue nuHka c
COJITHOM KHCIIOTOM HUTpAToM cepedpa, Kak MpUMEphl OKUCIUTEIbHO-BOCCTAHOBUTENFHOM peakiuii 1 peakuuu ooMeHa. KonctpynpoBanue mozenu
anekTponusépa. BuaeodparmMeHT ¢ MpOMBIIIIEHHON YCTAaHOBKH AJISl TOJTyYSHUS alTFOMUHUS.

Jlabopamopnusie onvimor. Vnnmroctpamusi mpaBwia beproiie Ha mNpakTHKe — TPOBENCHHE PEaKIMid ¢ oO0pa3oBaHMEM OCajaKa, Ta3a W BOJPBI.
I'ereporennslii KaTanu3 Ha MpUMEpPE pa3iIokKEeHUs MEPOKCH]Ia BOJOPOJA B MPUCYTCTBUM JUOKCcHAA MapraHia. CMmelleHne paBHOBECHS B CUCTEME
Fe3* + 3CNS™ < Fe(CNS)s. McnpiTanne HHAMKATOPAMH CPEIBI PACTBOPOB CONEH Pa3IHUHBIX THIIOB. OKHCIHTEIEHO-BOCCTAHOBUTEIbHAS PEAKIIUS
U peakiusi oOMeHa Ha IpuUMepe B3auMOIeHCTBUS pacTBOPoB cynbdara meau(Il) ¢ xxene3om U pacTBOPOM IIETOUH.

Ilpakmuueckaa padoma. Penienue 3KCriepUMEHTANBHBIX 3a/1a4 110 TeMe « XMMUYECKasi peaKius».

BemecTBa n uX cBolicTBa

Mertanibl. Pu3nyeckue CBOMCTBA METAJIIOB, KaK (DYHKIIHS UX CTpoeHus. JleleHne MeTaioB Ha TPYIIbl B TEXHUKE U XUMUU. XUMHUYECKHUE CBOMCTBA
METaJJIOB U JIEKTPOXUMUYECKUHN psi HanpspkeHuid. [TonsaTre o MeTannorepMun (A IFOMUHOTEPMUU, MAarHUETEPMUH U JIP. ).

Hemerannbl. Biaropoanbie ra3pl. Hemerannsl kak okucnutenu. Hemeranasl kak BoccTaHOBUTENU. Psif anekrpooTpunarenbHocTd. HepTHBIE WU
07aropoiHbIe ra3bl.

Kuciaorsl Heopranmveckue u opraHuydeckue. KuciaoTbl ¢ TOUKH 3pEHHS aTOMHO-MOJIEKYISIPHOTO YydeHHs. KHCIOTBI ¢ TOYKH 3pEHHUS TEOpHUH
AMEKTPOJIUTHYECKON auccouuanuu. KucinoTel ¢ TOYKM 3peHus MpOTOHHOW Teopuu. OOmume Xumuyeckue cBoiicTBa kucioT. Knaccuduxaums
KHCIIOT.

OcHoBaHMs HeopraHn4yeckue M oprannyeckne. OCHOBaHUS C TOUKH 3PEHUS aTOMHO-MOJIEKYISIPHOTO Y4eHHs. OCHOBaHUS C TOUKH 3PEHUS TEOPUH
AMEKTPOJIMTHUECKON nucconanuu. OCHOBaHMS C TOYKHM 3pEeHUs NMPOTOHHOW Teopuu. Krnaccupukanus ocHoBaHMM. XHUMHUECKHE CBOICTBa
OpPraHUYeCKUX U HEOPraHMYECKUX OCHOBAHU.



AMdoTepHble coelHMHEeHUS] HeOpraHuveckue W opranmyeckue. Heopranmdeckue amdoTepHbIE COCAWHEHHS: OKCHIBI M THIPOKCHIBI, — HUX

CBOMCTBA U MMOJIYy4YCHHUC. AM(bOTepHBIe OpraHn4e€CKucC COCANMHCHUA Ha IIPUMCPE aMHUHOKHUCIIOT. HCHTI/II[BI u nnenrTuHas CBA3b.
Couu. Knaccudpukanus coneit. XKéctkocTs Boabl U criocoObl €€ ycrpanenus. [lepexon kapOonara B runpokapOoHaT u ooparno. OOume XuMu4eckue

CBOMCTBA COJIEH.

Hemoncmpayuu. Komtekuus mertawioB. Komieknus HeMeTauioB. B3anMonelcTBUE KOHLEHTPUPOBAHHOM a30THOM KHMCIIOTHI C Menbplo. Bcemblmka

TEpMHUTHON cMmecu. Bempilika 4€pHOro nmopoxa. BeITECHEHHME TrajJor€éHOB M3 HMX PAacTBOPOB JAPYTMMHM TajloreHamu. B3aumoneicTBHE mNapoB

KOHIIEHTPUPOBAHHBIX PAaCTBOPOB COJISTHOW KUCJIOTHI M aMMHaka («abIM 0e3 orHs»). [lonmyuenne amMmMuaka v M3ydeHHe €ro cBOMcCTB. Pasnuunbie

ClIy4au B3aMMOJICHCTBHS paCTBOPOB COJIEN AIFOMUHUSA €O MENOUb0. [lomydenue xECTKOM BOJBI U yCTPAHEHHE €€ JKECTKOCTH.

Jlabopamopnuie onvimpl. llonyueHue HepacTBOPUMOTO THJPOKCHJA U €ro B3auMoelcTBHE C KuciaoToil. MccnenoBaHue KOHIEHTPUPOBAHHBIX

PacTBOPOB COJISTHOM M YKCYCHOM KHCIJIOT KareJIbHBIM METOI0M P UX pazdaBieHun Bojou. [lomyuenne ampoTepHOTO THAPOKCHIA U U3YUEHUE €TO

cBoiicTB. [IpoBeneHre KaYeCTBEHHBIX PEAKLU M0 ONPEIEIEHUIO COCTaBa COJIH.

Ilpakmuueckaa paboma. Penienne >KCIepUMEHTANIBHBIX 3a/]1a4 110 TeMe «BelecTBa 1 X CBONCTBAY.

TemaTn4deckoe IJIAHUPOBAHUE

11 knace
Ne Paznen Tembl ypokoB Koji- | JleATeJbHOCTH YYUTEIS € y4eTOM padoyeil mporpaMMbl BOCIIUTAHUSA
BO
4acoB
1 CrpoeHue OcHOBHBIC CBEIEHHS O CTpoeHWH aroma. | 17 YcraHOBIIEHHE TOBEPUTENBHBIX OTHOIIEHUH MEXKIY IeAarornaecKuM
BEIIECTB Crpoenmne artoma: cocTaB sapa (HYKIOHBI) U pPabOTHHUKOM U €r0 00YJarOIINMHUCS, CIIOCOOCTBYIOIINX TTO3UTHBHOMY

JNeKTpoHHasT obonmouka. IloHarne o0 wm30TOIAX.
[lonsTHE O  XMMHYECKOM  DJIEMEHTe  Kak
COBOKYIIHOCTH AaTOMOB C OJMHAKOBBIM 3apsloM
sapa.

[lepmopnyeckas  cucreMa  XMMHYECKHX
9JIEMEHTOB M YYE€HHE O CTPOCHHH aToMa.
dusnvecknid cMbICH TpuHSITOW B Tabmmme J. U.
MenzeneeBa CHMBOJMKH: IOPSIAKOBOTO HoMeEpa
JJIeMEHTa, HOMepa Iepuoja M HOMepa TIpPYIIIBL
[onsTue 0 BaJICHTHBIX 3NIEKTPOHAX.
OtoOpakeHue CTPOEHHs 3JIEKTPOHHBIX 000JI0YEK
aTOMOB XMMHYECKHUX DJJIEMEHTOB C IOMOIIBIO
SNIEKTPOHHBIX M JJIEKTPOHHO-TparUecKuX
¢dopMyin. 3aKkoHOMEpHbIE H3MEHEHHUS! CBOMCTB
JIEMEHTOB B neproaax u rpymnmnax

BOCTIPUATHIO O0YJAIONMICS TPEOOBAHIH U IPOCKO MeAarorndecKoro
paboTHHKA, IPUBJIEICHNIO NX BHIMaHUS K 00CYKJaeMoi Ha ypoke nH(opmaIum,
AKTUBU3AIMYU UX [TO3HABATEINBHON JAeATeTbHOCTH. DOPMUPOBATH Y 00YUYAIOIIUXCS
KYJBTYPY 370POBOTO U O€30IacHOTO 00pasa KU3HHU.




MEePUOANYECKON CHUCTEMBI KaK CJHEICTBUE UX
AIEKTPOHHOTO CTPOCHHSL. DNEKTPOHHEIE
CceMeliCTBa XUMHUYECKUX IJICMEHTOB.

CraHoBJICHHE M Pa3BUTHE MEPHUOAUUECKOTO
3aKOHa ¥ TCOPHUU XUMHUUYECKOTO CTPOCHHUS.
[Ipennockbuiku OTKPHITHUS MEPUOANYECKOTO 3aKOHA
U TCOPUH XUMHUYECKOTO CTPOCHUSI OPTaHUYECKUX
coeMHEHUW. Polb TUYHOCTH B UCTOPUU XUMHHU.
3HaueHNe MPAKTHKU B CTAHOBJICHWH W Pa3BUTUHU
XUMHUYECKOW TEOPHHU.

Honnas XUMHUYCCKas CBA3b u HOHHAas

KPUCTAJUIMYECKAsl PEILETKA.
Karnonsr u anuonbl. Ilonstme 00 wWOHHOMN
XUMHUYECKOW CBA3M. DuU3MYECKHE CBONCTBA
BEIIECTB, MMCIOMINX HOHHYIO KPHUCTAIIMYECKYIO
PELIETKY.

KopanentHast xumuueckas cBsa3b. [loHsiTHE O
KOBQJICHTHON CBSI3H. OJIEKTPOOTPHUIIATEEHOCTb.
Henonspras u mnomspHas KOBaJCHTHAs CBSI3b.
KpatHocTh KkOBaje€HTHON CBsI3U. MexaHU3MBI
0o0pa30oBaHUs KOBAJCHTHBIX CBSA3€iH: OOMEHHBIA U
JIOHOPHO-aKenTOpHbIA. [lONSIpHOCTH MOJIEKYIbI
KaK CJEICTBHE MOISIPHOCTH CBSI3M U TE€OMETPUHU
MoseKyinbl. DuU3nyecKue CBOMCTBA  BELIECTB,
AMEIOIIMX  aTOMHYK  HWIM  MOJIEKYISIPHYIO
KPUCTAJUINYECKYIO PELIETKY.

Meramnmnueckass Xumuueckas cBsi3b. [loHsTHE
0 METaJUIMYECKOM CBA3M M  METAJUIMYECKOU
KpUCTAJIINYECKOM pemeérke. ®usnueckue
CBOWMCTBA  META/NIOB,  OOYCIIOBIEHHBIE WX
KpUCTAJUIMYECKUM  cTpoeHueM. IIpuMeHeHue
MeTasuioB. YEpHble U LIBETHBIE METAIIbL. CIIaBbl.

Bonoponnas XUMUYECKas CBAI3b.
MexmonekyiasipHasi U BHYTPUMOJIEKYJsIpHAs
BOAOPOAHAS CBSA3b. 3HAYCHHE BOAOPOIHBIX CBA3CH
B IpUPOZE.

[Tonumepsi. ITonyuenue MOJIUMEPOB
peakuusIMu MOJIMMEPU3aLUU u mno-
JIMKOHJAEHCAaUuK. BaxHelive mnpencTaBuTenu
IJTACTMACC U BOJIOKOH, UX MOJy4YEHUE, CBOMCTBA U
npuMeHenue. IloHsTHE 0  HEOpraHMYECKUX




MOIUMEpPax U UX NPeACTABUTENH.
HucnepcHbie cucremsl. [loHATHE O AUCTIEPCHON
(haze u AUCIIEPCUOHHOM cpene. ArperatHoe
COCTOSIHUE U pa3Mep 4acTull (ha3bl KaK OCHOBA
JUTS KJTACCU(PUKAIIMK JTUCTICPCHBIX CUCTEM.
I'pyOouciepcHbIE CHCTEMBI — 3MYJIbCHUH,
CYCHEH3UU U a3PO30JIH, UX IIPEICTABUTENH.
ToHKOnKCHEPCHBIE CUCTEMBI — 30JIM U TEJIH, UX
npeactaButeny. [ToHsATHA 0 cUHEpe3uce U
KoaryJisiuu

XUMHUYECKHE
peakuuu

Krnaccudukanms XMMUYECKIX peakiuil.
W3omepu3anus kak peaxmus, mpoTexamomas 6e3
M3MEHEHHsI COCTaBa BEIIECTBA. AJUTOTPOIHUS U e€
npuunHbL Knaccubukanus peakiuii mo
Pa3JIMYHBIM OCHOBAHUSM: 110 YHCIY U COCTaBY
pEareHToB U MPOIYKTOB, IO TEIJIOBOMY 3P QEKTY.
TepMoxuMUYeCKHE yPaBHEHUSI PEAKIIUIA.

CKOpOCTh XUMHUYECKUX peakiuii. DakTopsl, OT
KOTOPBIX 3aBUCUT CKOPOCTh XHMHUYECKUX
peakiuii: mpupona pearnpyonmx BEIecTB,
TeMIIepaTypa, Ioma b COPUKOCHOBEHUS
pearupyronmx BemecTB, UX KOHIIEHTPaIHs,
Hajm4aue Karanmm3aTtopa. [lonsTuie o katanmse.
DepMeHTHI Kak OMONIOTHYeCKHe KaTaIn3aToOPhI.
HMHrHONTOPHI peakiinii ¥ uX 3HAYCHHUE.

O0paTHMOCTh XMMHUYECKIX PEAKITHH.
XUMHUYECKOE PABHOBECHE U CIIOCOOBI €ro
cmemneHus. [lorsaTre 00 0OpaTUMBIX peakIusix u
xumuyeckoM paBHoBecuu. [Ipunnun Jle Ilarense
U CIIOCOOBI CMEIEHUS XMMUYIECKOTO PABHOBECHSI.
OO11as xapaKTepUCTUKA PEaKM CUHTE3a
aMMHaKa ¥ pacCCMOTPEHHE YCIIOBHM CMELIeHUS
paBHOBECHS 3TOH PEaKLUU Ha IPOU3BOJCTBE.

I'maponus. OOpaTuMblil 1 HEOOpATUMBIH
ruaponus. Tuaponus coneit u ero tumnel. [lonsarue
00 PHEpreTIeckoM 00OMEHE B KIIETKE U POIIU

[IpuBnevyeHne BHUMaHUsI O0YYArOIINXCSI K [IEHHOCTHOMY aCIIeKTy U3y4aeMbIX Ha
ypOKax sIBJICHUH, OpraHu3alys uX padoThl ¢ IONyYaeMol Ha YPOKe COIIHATbHO
3HAYMMON HH(pOpMaIel — THUIIUNPOBAHUE €€ 0O0CYKICH S, BHICKA3bIBAHUS
00yJaroIMMUCS CBOETO MHEHHUS T10 €€ TIOBOJY, BRIPAOOTKH CBOEro K Heil
OTHOILICHHUSI.

®DopMHIpOBaTh Y 00YJAIONIUXCS KYJIBTYPY 3I0pOBOTO H O€301acHOro oopasa
KU3HH. VTHUTIMMpOBaHKE U MOIEPKKA UCCIIEIOBATEIbCKON A TENHHOCTH
00yJaromuXxcst

B paMKax peajH3alii UMH WHAUBUAYaJIbHBIX U TPYIITOBBIX HCCIEIOBATENHCKUX
MPOEKTOB, YTO JACT 00yYArOIUMCS BO3MOXHOCTD TPHOOPECTH HABBIK
CaMOCTOSITEIEHOTO PEIICHHS TEOPETHIECKOM MPOOIeMbl, HABBIK TEHEPHPOBAHMSI
1 0OpMIICHHUST COOCTBEHHBIX HJICH, HABBIK YBAKUTEIHHOTO OTHOIICHUS K YY)KHM
uzaesM, o OpMIICHHBIM B pa0oTax IPyruX UCCIIENOBATENeH, HaBbIK ITyOIHIHOTO
BBICTYIUICHUSI TIEpe]l ayTUTOpU e, apryMEHTUPOBaHUS U OTCTaWBaHHSI CBOECH
TOYKHU 3pPECHUSI.




TUAPOIN3A B HEM.

OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKLINU.
CrerneHpb OKHCIIEHUS U €€ OnpeiesieHUe 110
(dbopMynaM OpraHHYECKHX U HEOPTraHMYECKUX
BeriecTB. OKUCIUTENN U BOCCTAaHOBUTEIH.
[TonsTre o mporeccax OKUCIEHUS U BOC-
ctaHoBieHus. CocTaBleHUe ypaBHEHUI
XUMHUYECKUX peakiuii Ha OCHOBE METOa
3JIEKTPOHHOI0 OaJlaHca.

DneKTpoIN3 paciIaBoOB U PacTBOPOB.
ITpakTdeckoe MpUMEHEHNE MIEKTPOIIH3a.
XapakTeprCcTHKA HIEKTPOIN3a KaK
OKHCIIMTEIIbHO-BOCCTAaHOBUTEIIBLHOTO TIPOIIECCa.
OCoOGEeHHOCTH 3JEKTPOIH3a, IMPOTEKAIOIETO B
pacTBOpax >IEKTPOIUTOB. [lomyueHne rajJoreHos,
BOZIOPO/IA, KHCIIOPO/Ia, MIEIOYHBIX METAIIOB U
mIesoveii, a TakxKe aTFOMUHHS 3JIEKTPOIN30M
pacIulaBOB M PaCTBOPOB COCANHEHUH ITHX
sneMeHTOB. [IoHATHE O raJTbBaHOILUIACTHKE,
rajJbBaHOCTEINH, pahUHUPOBAHUHN IBETHBIX
METaJJIOB.

BemniectBa n
HX CBOMCTBA

Meramnsl. @u3nyecKre CBOMCTBA METAJIIIOB Kak
(hyHKIMS X cTpoeHus. [lenenne MeTayuioB Ha
CPYIIBI B TEXHUKE. XMMUYECKUE CBOICTBA
METAJIIOB U DJIICKTPOXUMHUYCCKHH PSIIT
HanpspkeHui. [ToHsiTie o MerajioTepMun
(ammroMuHOTEpMUS, MATHUETEPMHUS U JIP.).

Hewmeramnsl. Hemeraisl Kak OKHCIIUTENH.
Hewmerainsl kak BOCCTaHOBUTENHN. Psin
ANEKTPOOTPHUIIATETHHOCTH.

Heoprannueckue u opraHnYecKre KUCIOTHI.
Kucnotsr B cBeTe aTOMHO "MOIEKYSPHOTO
yueHusi. Kuciorsl B cBeTe Teopuu
ANEKTPOIUTHYECKOH rcconnanui. Kucmorsr B
CBeTe MPOTOHHOU Teopun. OOIUe XUMHUIECKHE
CBOICTBA KHCIIOT.

Pean3oBBIBaTE BOCINTATEIBHBIE BOSMOXXHOCTH B Pa3IMYHBIX BUIAAX
JIeSITETFHOCTH O0YJarOIIUXCS CO CIIOBECHOU (3HAKOBOI) OCHOBOM;
caMocCToATeNbHAs paboTa ¢ yaeOHUKOM, paboTa ¢ HayIHO-TIOMYJISIPHON
JUTEPATypO, 0TOOp M CpaBHEHHE MaTepHaa 110 HECKOIBKAM HCTOYHHUKAM.
OmnmpaTbes Ha KU3HEHHBIN OIBIT 00YJaIOIINXCS, TIPUBOAS ACHCTBEHHBIC
HpUMepHl U3 KHUT, priibMoB. BeIcka3bpiBaTh CBOW HHTEPEC K YBICUCHHSIM ,
MedTaMm, KU3HEHHBIM IUIaHaM , TIpo0eMaM 00yJalomuXcsl B KOHTEKCTE
coziep KaHus yIeOHOT0 IpenMera




Heopraunnueckue u opraHU4ecKue OCHOBAHUSI.
OcHOBaHUS B CBETE AaTOMHO-MOJIEKYSIPHOTO
yueHus. OCHOBaHUSI B CBETE TEOPUHU
SIEKTPONIUTHYECKON nuccoruanuu. OCHOBaHHS B
CBETE MPOTOHHOW TEOPUU. XUMUYECKHE CBOUCTBA
OpPraHnv4CCKUuX U HECOPraHU4ICCKUX OCHOBaHHH.

Heopranunueckue n opranndeckue amdorepHbie
coenuHenus. Heoprannueckue amporepHbie
coequHeHus (OKCUAbI ¥ TUAPOKCUIBI), UX
CBOMCTBa U mony4yeHue. AMQoTepHbIe
OpPTaHUYECKHE COEMHEHUS Ha IpUMepe
aMUHOKHCIOT. [lenTuap! 1 nenTuaHas CBS3b.

Conu. Knaccugukaius coneit. XKEcTkocTh BOIBI U
crocoObI e€ ycrpanenusd. [lepexon kapOoHaTa B
ruIpokapOoHar u 00paTHo. OOIIMe XUMHUECKHE
CBOIICTBA CONEM.

IIpaktrueckas padora. Pemenue
SKCIIEpUMEHTAIIbHBIX 337124 10 Teme «BermiecTsa u
HX CBOMCTBay.

Hroro 34

[lepeuens npakTuyeckux padboT

Neo | Hazanue mpakTuueckux padot

1 HpaKTI/I‘ICCKaSI pa60Ta Nel o teme «Pemenne OKCIICPUMCHTAJIbHBIX 3aJ1a4 I10 TCMEC «XUMHUYEeCKas peaKuusa»

2. HpaKTI/I‘IeCKaSI pa60Ta Ne2 o Teme «Pemenue OKCIICPUMCHTAJIbHBIX 3aaa4 110 TCMC «BemecTBa u ux CBOMCTBa»

Tematndeckoe IJIaHUPOBAHUC

Tematudeckoe IUIaHUPOBAHUC 110 XUMHU JIL 10-11 ximaccoB COCTaBICHO C y4e€TOM pa6oqel71 MporpaMmbl BOCIIUTAHUSL. BocnurarensHblil IOTEHIIUAI
JaHHOI'O y‘ICGHOFO npeamMeTa obecrieunBaeT peain3anmio CICAYIOINX HCJICBLIX MPUOPUTCTOB BOCIIMTAHUSA o6yqa10m1/1xc;1 000:



pa3BHUTHE IEHHOCTHOTO OTHOMICHHSI K TPYIy KaK OCHOBHOMY CITOCOOY /IO CTHIKCHHS )KH3HEHHOTO OJIArOTIONYYHS YeTIOBEKA, 3aJI0Ty €T0 YCHEITHOTO
PO eCCHOHATBHOTO CaMOOTIPEICIICHUS U OLTYIIICHHSI YBEPEHHOCTH B 3aBTPAILIHEM JIHE;

pa3BHUTHE IICHHOCTHOTO OTHOIICHUS K MPUPOJIC KaK HCTOUYHUKY KU3HU Ha 3eMJie, OCHOBE CaMOTO €€ CYIICCTBOBAHMS, HYK/IAIOMICHCS B 3allUTE U
MMOCTOSTHHOM BHUMAaHUH CO CTOPOHBI YEJIOBEKA;

pa3BI/ITI/Ie IICHHOCTHOI'O OTHOILICHHUA K MI/Ipy KaK FJIaBHOMy HpI/IHHI/IHy YCJIOBCUCCKOTO 06HIC)KI/ITI/I$[, YCJIOBI/IIO erHKOfI I[p}I)K6BI, HaJIa) KUBAaHU S
OTHOIIICHUH C KOJIIETaMH 1o paboTe B OyIyIeM U CO3/IaHus OJIaronpusTHOrO MUKPOKJIMMATa B CBOCH COOCTBEHHOM CEMbE;

pa3BUTHE I[EHHOCTHOTO OTHOIICHHWS K 3HAHHWSAM KaK WHTEIUICKTYATBbHOMY pecypcy, oOeclieumBaronieMy Oyayllee 4YeloBeKa, KaK pe3ylbTary
KpPOTIOTJIMBOTO, HO YBJICKATEIIBHOTO YIEOHOTO TPY/a;

pa3BI/ITI/I€ IICHHOCTHOI'O OTHOIICHUS K KYJ'II)Type KaK )IYXOBHOMy 60FaTCTBy O6HI€CTBa 158 Ba)KHOMy YCJ'IOBI/IIO OHIYHIGHI/ISI YCJIIOBCKOM ITOJIHOTHI
HpO)KHB&GMOﬁ JKHU3HU, KOTOpOG AT eMy YTCHHUC, My3511<a, I/ICK}’CCTBO, Tean, TBOp‘IGCKOG CaMOBI)Ipa)KCHI/Ie;

paSBI/ITI/Ie IECHHOCTHOI'O OTHOIIICHUA K SHOpOBBIO KaK 3anory )IOJ'IFOI\/II 158 aKTHBHOﬁ KH3HHU YCJIOBCKA, €ro Xopomero HaCTpoeHI/IH U OIITUMUCTUYHOT'O
B3IJs11a HA MI/Ip,

pa3BI/ITI/Ie IICHHOCTHOI'O OTHOIICHUSA K OKPY)I(aIOI]_[I/IM JIFOOAAM KaK 663y0J’IOBHOI>i nu a6COHIOTHOﬁ HOEHHOCTH, KakK paBHOHpaBHBIM COIIMaJIbHBIM
mapTHepaMm, ¢ KOTOPHIMH HEOOXOJMMO BBICTpPAMBATh JOOpOKETaTeIbHBIC M B3aMMOIIOICPKUBAIOIINE OTHOIICHUS, JTAFOIIHE YEJIOBEKY PaIOCTh
0OIIIeHHsI U TTO3BOJISIONINE N30eraTh YyBCTBA OJIMHOYECTRA;

pa3BHTHE IICHHOCTHOTO OTHOIICHHS K caMUM ceOe Kak XO3seBaM CBOCH CYIbOBI, CaMOOIPEICIISIOMUMCS U CaMOPCATU3YIOIIMMCS JTUIHOCTAM,
OTBEUAIOIIIUM 32 CBOE COOCTBEHHOE OymyIiee.
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