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C ydeToM mpuUMEpHOU MPOTPaMMBI CPEIHEro (MOJIHOTr0) 001Iero 00pa3oBaHus 1o
XUMHUH.
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I'abpuensan O.C., CaaakoB C.A.: M.: [Ipocseiienue, 2018 r.
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1. IosicHUTEALHAA 3aNHCKA.

[Tporpamma pa3paboTana B COOTBETCTBHH U Ha OCHOBE:

- ®I'OC cpennero (moyiHOT0) 001IET0 00pa30BaAHUS;

- IPOTrpaMMBbI CpeaHero (MoJHOoro) obmiero o0pazoBaHus Mo XUMHUU. «XuMus. Pabouune
nporpamMmbl. [Ipenmernas nuHus ydeOHukoB ['abpumensna O.C. 10-11 xu. bazoBsrit
ypoBeHb». ABTOpHI: ['abpuensn O.C., Cnaakos C.A.; M.: [IpocBemenue, 2018

- OCHOBHOM oOpazoBarenbHOl  mporpammbl PI'OC cpemnero (MOJHOrO) 0OIIETO
oOpazoBanuss MBOY COLI Ne 32, npuka3z Ne 92 ot 30.08.2023 r.

[Ipu cocraBneHun paboyeil MmporpaMMmbl MPOU3BEAEHA KOPPEKTHPOBKA MPUMEPHOU
ABTOPCKOW MPOTpaMMBbI: B IJIaHE M3MEHEHHUs KoJimuecTBa yacoB ¢ 70 vacoB Ha 68 yaca (10-11
KJIACChl) B CBSI3U C T€M, YTO B IIKOJIE B y4eOHOM roay 34 yueOHbIE HEJICNH.

Ha ocHoBanmm meronnmdeckux pexomeHmanuii «O cocTaBlieHUH pPadOYMX MPOrpaMmm
yueOHBIX MPEIMETOB M KaJeHIapHO-TEeMaTH4YecKoro IuianupoBanusn» Ne47-01-13-14546/21 ot
MunucrepcTBa 00pa3oBaHusl, HAYKHA U MOJIOAEKHOHN IMOJIMTHKY BHECEHBI 0OHOBIICHHS Y€TBEPTOTO
pazzena paboueil nmporpammbl B coorBeTcTBuM ¢ [lpukazom Munnpocsemenus Poccun ot 11
nekadps 2020 r. Ne712 o BHecenuu uzmenenunii Bo @I'OC oOuiero odpazoBaHus, B 4acTU pabounx
nporpaMM y4eOHBIX MpPEeIMETOB, KypcoB, KoTopsle ¢ 2021-2022 yuyeOHOro rojaa JOJKHBI
coJiepKaTh TEMAaTHIECKOE IJIAHUPOBAHUE, B TOM YHCIIE C YI€TOM IPOTPaMMbI BOCITUTAHUSI.

2. Ilnanupyemble pe3yJibTAThl OCBOEHUSI Y4eOHOI0 npeaMera « XuMus».

JIMYHOCTHBIE Pe3yJbTAThI

JIndHOCTHBIE pe3yabTaThl OCBOCHHSI MPOrPaMMbI CpeJHEro o0iero ooOpazoBaHuUs
JIOCTUTAIOTCS B XOJIe O0OyYEHUS] XMMHH B €JIMHCTBE YYeOHOW M BOCIUTATECIHLHOUN NEATECIHHOCTH
Opraau3zanuy B COOTBETCTBUH C TPAAUIITMOHHBIMU POCCUNCKUMU COLMOKYJIBTYPHBIMH U TYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHITHIMU B OOIECTBE MpaBUIaMU MU HOPMaMH TOBEICHUS U
CIOCOOCTBYIOT MPOIECCaM CaMOTIO3HAHUS, CAMOPA3BUTHSI U COITUATTU3AIIMHA 00YUYaIOIIUXCS.

JIM4HOCTHBIE Pe3yNbTaThl OTPAKAIOT CHOPMUPOBAHHOCTH, B TOM UUCIIE B YACTH:

IMaTproTHYeCcKOro BOCIUTAHUS

1) 1LIEHHOCTHOTO OTHOIIEHHS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U
HAy4YHOMY HACTEAWI0, TMOHMMaHUS 3HAYCHHUS XUMHUYECKOW HAyKH B JKU3HU COBPEMEHHOTO
oOmiecTBa, CIOCOOHOCTH BIAJETh JOCTOBEPHOUM HMH(pOpMammeld O MepeqoBBIX AOCTIKCHUSX U
OTKPBITHSIX MUPOBOM M OTEYECTBEHHOW XMMHU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00
YCTPOMCTBE MUpa U OOIIECTBA;

I'paxknanckoro BocnuTanus

2) mpeACTaBlIeHUs O COIMATBHBIX HOPMAaxX M MPaBHIAX MEXKINYHOCTHBIX OTHOILICHHUH B
KOJUICKTHBE, KOMMYHUKATHBHON KOMIIETEHTHOCTH B OOIIECTBEHHO IIOJIE3HOM, Yy4eOHO-
HCCJIEIOBATENLCKOM, TBOPUECKON M APYTUX BUIAX JIEATEIHHOCTH; TOTOBHOCTH K Pa3HOOOpa3HOM
COBMECTHOM JICSITEIHPHOCTH TP BBHIMOJHEHUN y4EOHBIX, TTO3HABATEIBHBIX 33/1a4, BBHITIOJHEHUN
XUMHUYECKHUX dKCTIEPUMEHTOB, CO3/IaHUU YY€OHBIX MPOEKTOB, CTPEMIICHHUS K B3aUMOTIOHUMAaHUIO
W B3aMMOIIOMOIIM B MPOIECCE ITOM Y4eOHOW IeATETbHOCTH; TOTOBHOCTH OIIEHHUBATH CBOE
MOBEJICHUE U MOCTYIKU CBOUX TOBAPHUIIIEH C MO3UIIMK HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM
OCO3HaHUS MTOCIIEICTBHUM ITOCTYIIKOB;

IleHHOCTH HAYYHOI0 MO3HAHUA

3) MHPOBO33PEHUECKHX TMPEACTABICHUH O BEIIECTBE H XHWMHYECKOW pEaKIIHH,
COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO pa3BUTHUS HAyKHM W COCTABISAIONIMX OCHOBY s
MMOHUMAaHUS CYIITHOCTH HAYYHOW KapTUHBI MUPA; TIPEICTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
Pa3BUTHUSL TPUPOBI, B3aUMOCBS3SIX YEJIOBEKA C MPUPOJAHON CPElOoM, O POJIM XMMUU B TTO3HAHUU
3THUX 3aKOHOMEPHOCTE;

4) no3HaBaTeIbHBIX MOTHUBOB, HAMPABICHHBIX HAa MOJIyYCHHE HOBBIX 3HAHUU MO XUMUHU,
HEOOXOIUMBIX TSI O0BSICHEHUST HAOTIOJaEMBIX MTPOIIECCOB U SBJICHHIA;
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5) mo3HaBarenbHON, HHPOPMAIIMOHHON M YNTATEIHCKON KYJIBTYPBI, B TOM YHCJIE HABBIKOB
CaMOCTOSITENILHOM PabOThl ¢ Y4eOHBIMH TEKCTAMH, CIIPABOYHOM JIMTEPATYpOH, AOCTYITHBIMHU
TEXHUYECKUMHU Cpe/ICTBaMU MH(GOPMAIIMOHHBIX TEXHOIOTHIA;

6) nHTEepeca K 00YUCHHIO U TIO3HAHUIO, JTF0O03HATEIFHOCTH, TOTOBHOCTH M CITOCOOHOCTH K
caM000pa3oBaHuI0, IPOEKTHON U HCCIEAOBATEIbCKON NEATEIBHOCTH, K OCO3HAHHOMY BBIOOpY
HANPABICHHOCTH U YPOBHS O0YUYCHHS B TabHEHUIIIEM;

®opMHUPOBAHHA KYJIbTYPbI 310POBbS

7) Ooco3HaHUS LIEHHOCTH KU3HHU, OTBETCTBEHHOI'O OTHOIICHUS K CBOEMY 3J0POBBIO,
YCTaHOBKM Ha 3JI0pPOBBIM 00pa3 >KU3HMU, OCO3HAHHS MOCIEACTBHUI U HENPUITHS BPEIHBIX
NpUBBIYCK (YHOTPEOJICHUST alKOTrojs, HAPKOTHKOB, KYPEHHS), HEOOXOIMMOCTH COOJIOICHUS
paBmJI 6€30MaCHOCTH MTPHU 0OPAIIEHUN C XUMHUUYECKUMHU BEUIECTBAMHU B OBITY U peaibHON KU3HHU;

TpynoBoro BocnutaHusi

8) umHTepeca K MPAKTUYECKOMY H3Y4YEHHIO Mpodeccuil u TpyAa pazIudyHOro poJa,
YBaXXEHUE K TPYIY U PE3yJIbTaTaM TPYAOBOU AEATEILHOCTH, B TOM YHCJI€ HA OCHOBE TPUMEHEHHUS
OPEeIMETHBIX 3HAHUW 10 XHUMHH, OCO3HAHHOIO BBHIOOpAa WHIAMBUAYAIbHOH TPAeKTOPUU
MPOJODKCHHST 00pa3oBaHUs C YYETOM JIMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XHUMUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTE; yCHemHol mpohecCHOHaTbHON NeATeIbHOCTH U
pa3BUTHS HEOOXOIMMBIX YMEHUI; TOTOBHOCTh aJalITUPOBATHCS B MPOPECCHOHAIBHON Cpejie;

JKO0JIOTrNYeCKOr0 BOCIIMTAHUSA

9) sKosornyecKu 1enecoo0pasHOro OTHOLIEHUS K NPHUPOJie KaK MCTOYHMKY KU3HU Ha
3emiie, OCHOBE €€ CyIleCTBOBaHUS, MOHMMAHUS IIEHHOCTH 30pOBOro M Oe3omacHoro odpasa
YKU3HU, OTBETCTBEHHOT'O OTHOIIICHHUS K COOCTBEHHOMY (DM3HYECKOMY U IICUXUIECKOMY 3JI0POBBIO,
OCO3HAHHUSA [IECHHOCTH COOIOACHUS MpaBUl O€30MacCHOTO MOBEACHUS IPU paboTe ¢ BElleCTBAMU,
a TaK)Ke B CUTYAIIUAX, YIPOKAIOIIUX 3/I0POBBIO U JKU3HU JTIOJIEH;

10) crtocoOHOCTH MPUMEHSTH 3HAHUS, TTOTy4aeMble MPU U3YYCHUH XUMUH, [T PEeIICHUs
3a7]a4, CBSI3aHHBIX C OKPYKAIOWIEH MPHUPOJHOM CPEIOi, MOBBIIIECHHUS YPOBHS 3KOJIOTHYECKOMN
KYJIBTYpPBI, OCO3HAHUS TJI00ATFHOTO XapakTepa SKOJIOTHYECKUX MpoOJieM U MyTed UX pelieHUs
MOCPEJICTBOM METOJ0B XUMHH;

11) SKOJOTHMYECKOTO MBIIUICHUS, YMEHHUs PYKOBOJICTBOBAaTHCS MM B TO3HABATENHHOM,
KOMMYHUKATUBHOM M COLIMATIbHOM MPAKTUKE.

CrocoOHOCTH PUMEHATH 3HAHUS, MOJTyYaeMble MPU U3YUYEHUU MpPeaMeTa, IS PelIeHHs
3a7]a4, CBSI3aHHBIX C OKPYKAIOIIEH MPHUPOJHOM CPEHOi, MOBBIIIECHHUS YPOBHS 3KOJIOTHYECKOMN
KYJIBTYpPbI, OCO3HAHUS TJI00ATFHOTO XapaKTepa SKOJOTHYECKUX MPOOJIeM U MyTed MX pelieHus
MOCPEJICTBOM METOJIOB MPEIMETA;

DKOJIOTMYECKOTO MBIIUICHUS,, YMEHHS PYKOBOJICTBOBATHCS MM B I103HABaTEIbHOM,
KOMMYHUKATUBHOM M COLIMAIIbHOM MPAKTUKE.

Memanpeomemmnuie pe3yiomamsl 0C60€HUA bINYCKHUKAMU CPeOHell (NOJIHOIL) WIKO1bl
Kypca xumuu:

— UCIOJIb30BaHUE YMEHHI U HABBIKOB PA3JIMYHBIX BUJOB [103HABATEILHOU 1ESITEIbHOCTH,
MPUMEHEHNE OCHOBHBIX METOJIOB TTO3HAHUS (CUCTEMHO-UH(OPMAITMOHHBINA aHATN3, HAOIIOICHHE,
U3MEpPEHHE, MPOBEACHUE SKCIEPUMEHTA, MOJICIMPOBAHUE, UCCIENOBATENIbCKasl ACSATEIbHOCTD)
JUTSL M3YYCHUS PA3IMYHBIX CTOPOH OKPYXKAIOIICH TeHCTBUTEIHHOCTH;

— BJIaJICHUE OCHOBHBIMH HHTEJUICKTYAIBHBIMU OTepalusiMu: (pOpMYITHMPOBKA THTIOTE3HI,
aHaJ M3 W CHUHTE3, CPAaBHEHHE W CHCTEMAaTH3allvs, 00OOIIEHHEe M KOHKPETH3allWsl, BHISBICHUE
MPUYUHHO-CJIEACTBEHHBIX CBSI3€W U MOMCK aHAJIOTOB;

— MO3HaHUE 00BEKTOB OKPYKAIOIIETO MUPA OT OOIIETO Yepe3 0COOEHHOE K eTUHUIHOMY;

— YMEHHUE TEHepHpOBaTh WJACU U ONPEICNATh CPEICTBA, HEOOXOAMMBIE IS UX
peanu3anuy;

— YMEHHE ONPEeNATh e U 3a7a4d JAeITeIbHOCTH, BBIOUPATh CPECTBA peaanu3alun
L[EIU U IPUMEHSTh UX Ha IPaKTHUKE;



— HCIMOJIb30BAHUE PA3IMYHBIX UCTOYHHUKOB JJIsl MOJTY4YEHUS] XUMUYECKOH MH(pOpMaIyH,
NOHMMaHHUE 3aBHCHMOCTH COJIEpaHUA M (OPMBI NpPEACTaBICHUA HHMOPMAIMH OT Ieseil
KOMMYHHKAIIUH U aJpecaTa;

— YMEHHUE IpPOAYKTHMBHO OOIAThCA U B3aUMOJAEHCTBOBAaTH B IPOLIECCE COBMECTHOM
JeSITeIbHOCTH, YIUTHIBATh MTO3ULIUU APYTUX YYACTHUKOB JESATEIbHOCTH, 3PPEKTUBHO pa3pelaThb
KOH(JINKTBI;

— TOTOBHOCTb U CHOCOOHOCTh K CaMOCTOATENbHOM HMH(OPMAIIOHHO-IIO3HABATEIBHOM
JeSITeIbHOCTH, BKJIIOYAsi YMEHHE OPHUEHTHPOBATHCS B PA3IMYHBIX MCTOYHUKAX HH(OpMaIu,
KPUTUYECKH OLIEHUBaThb M HHTEPIPETHUPOBATh HH(DOpPMALUIO, IOJYyYaeMYyI0 H3 Pa3IUYHBIX
HCTOYHUKOB;

— YMEHME WHCIOJb30BaTh CpeICTBA HH(POPMALMOHHBIX U KOMMYHHUKAIIMOHHBIX
texHosoruil (nanee — MKT) B perieHMM KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U OpTaHU3allMOHHbIX
3ajjay  C CcoOJoZeHHEeM TpeOOBaHM SPrOHOMUKHM, TEXHUKM O€30IacHOCTH, TUTHEHBI,
pecypcocOepexeHns, MPaBOBBIX U ATHYECKUX HOPM, HOPM HH(POPMAIIMOHHOW OE€30MIaCHOCTH;

— BIIQJICHUE S3BIKOBBIMU CPEICTBAMH, B TOM YHCJIE U SI3bIKOM XMMHHM — YMEHHUE SICHO,
JIOTUYHO U TOYHO M3J1araTb CBOKO TOUYKY 3PEHUs, HCIIOIb30BATh a/ICKBATHBIC SI3bIKOBBIE CPENICTBA,
B TOM YHCJIE U CUMBOJIbHBIE (XUMHUYECKUE 3HAKU, (POPMYIIbI U ypaBHEHHUS).

Ilpeomemnvimu pesynomamamu u3y4eHus Xumuu Ha 06a3060M ypOGHe HA CHYNEHU
cpeoHez2o (noaiHo20) 00ue2o 00pa3o08anus A6AAIOMCA:

1) B ITO3HABATEIBHOM cdepe:

— 3HaHMe (IOHUMaHKE) U3YUYEHHBIX ITOHATUH, 3aKOHOB M TEOPHIi;

— YMEHHME ONUCHIBATH JEMOHCTPALIMOHHBIE U CAMOCTOSATEIBHO IPOBEJIEHHBIE HKCIIEPUMEHTHI,
UCIIOJIb3YS JIJIsl 3TOTO €CTECTBEHHBIN (PYCCKUI, POAHOI) A3bIK U A3BIK XUMUHY;

— YMEHHUE KJIACCU(PHUIIMPOBATH XUMUYECKHUE DIIEMEHTHI, IPOCTHIE U CIOXKHBIE BEIIECTBA, B TOM
YHCIIE U OPraHUYECKUE COENMHEHNS, XUMUYECKUE PEAKIIMU 110 Pa3HBIM OCHOBAHMUSIM,;

— YMEHHE XapaKTepU30BaTh U3yUEHHbIE KJIaCChl HEOPraHUYECKUX U OPTraHUYECKUX COETUHEHUH,
XUMHYECKHE PEAKIIUY;

— TOTOBHOCTb MPOBOAMTH XMMHMUYECKUH HKCHEPUMEHT, HAONI0AaTh 3a €ro MNpOTEeKaHUEM,
(bUKCUpOBaTh pe3yabTaThl CAMOCTOSTENBHOIO U JIEMOHCTPUPYEMOIO SKCIEpUMEHTa M JIeNaTh
BBIBO/IBI;

— yMmeHue (opMynupoBaTh XUMHYECKHE 3aKOHOMEPHOCTH, IPOTHO3MPOBATH CBONCTBA
HEU3YYEHHBIX BELIECTB 110 aHAJIOTUU CO CBOMCTBAMU MU3YUEHHBIX;

— TOHMCK UCTOYHUKOB XMMUYECKON MH(POpPMALUH, MOTydeHHEe HEe0oOX0IuMoi nHpopMmaluu, ee
aHaJIN3, U3TOTOBJIEHNE XUMUYECKOT0 HH(OPMALIMOHHOTO MPOIYKTA U €r0 IPE3eHTAlINS;

— BIaJieHue 0O0s3aTeNbHBIMU CIIPaBOYHBIMM Marepuanamu: Ilepuoandeckoit cucremoit
xumuueckux aneMeHToB [I. V1. MenzaeneeBa, Tabnuieil pacTBOPUMOCTH, 3JIEKTPOXHUMHUECKUM
PSAAOM HANpSOHKEHUM METAJIOB, PAJOM 3JIEKTPOOTPULIATEIBHOCTH — U XapaKTEPUCTUKH
CTPOEHHsI, COCTaBa M CBOMCTB ATOMOB 3JIEMEHTOB XUMHYECKHX 3j1eMeHToB [-IV mepuonos u
00pa30BaHHBIX UMH MPOCTHIX U CIOXKHBIX BEILECTB;

— YCTaHOBJICHHE 3aBUCUMOCTHU CBOMCTB M MPUMEHEHMSI BAXKHEHIIINX OPraHUYECKUX COSAMHEHUN
OT UX XMMHYECKOTO CTPOEHHs, B TOM UHUCII€ U OOYCIOBIEHHBIX XapaKTepPOM 3TOr0 CTPOEHUS
(MpeaenbHBIM WU HETIPEAETbHBIM) U HAIMYHEeM (PYHKIMOHAJIBHBIX IPYII;

— MOJEIMPOBAHNE MOJIEKYJI BAKHENIIINX HEOPTAHNYECKUX U OPraHUUYECKUX BEIIECTB;

— MOHMMaHME XMMHUYECKON KapTUHBI MUpa KaK HEOThEMJIEMOM YacTH IEJIOCTHOW HaydHOMH
KapTUHBI MUDA;

2) B IIEHHOCTHO-OPUEHTAIIMOHHON chepe — aHaIM3 W OIEHKA MOCIEACTBUN ISl OKPYXKAIOIeh
cpezbl OBITOBON M MPOM3BOJICTBEHHOM JESITEIbHOCTH YeI0BEKa, CBA3aHHOM C MPOU3BOACTBOM U
nepepadoTKON BaKHEHUIITUX XUMHYECKUX MPOTYKTOB;

3) B TpyAOBO# chepe — MPOBEICHUE XUMUYECKOTO IKCTIEPUMEHTA; Pa3BUTHE HABBIKOB yUEOHOM,
IIPOEKTHO-UCCIIEN0BATENBCKON, TBOPUYECKON NEATENBHOCTH IIPU BBITOJHEHUN WHIAWBUAYAIBHOTO
IIPOEKTa [0 XUMUH;



4) B cepe 3mopoBoro obpasza XKM3HH — COOJIOJEHHWE MPaBWJI OE30MaCHOTO OOpaIeHus ¢
BEIIECTBAMH, MaTepUaTaMU W XUMHYECKMMH MpPOIECCaMH;, OKa3aHHE IEePBOW IMOMOIIM TpU
OTpaBJICHUSX, OXOrax M JpYrHX TpaBMax, CBS3aHHBIX C BEIIECTBAMHM U J1a0OpPaTOPHBIM
000pyTI0BaHUEM.

B pesynbprare n3ydeHus ydeOHOro mpeamera «XvMHA» Ha YPOBHE CPEIHEro OOILero
00pa3zoBaHus:
Buinycknuk na 6azoeom yposne nayuumesa:

—  packpbIBaTh Ha IpUMeEpax PoJib XUMHUH B (POPMUPOBAHIH COBPEMEHHON HAyYHOU KapTHHBI
MHpa U B IPAKTUUYECKON AEATEIbHOCTH YEJI0BEKa;

—  JIEMOHCTPHPOBAThH Ha MMPUMEPaX B3aUMOCBS3b MEK/Y XUMHUEH U IPYTUMH €CTECTBEHHBIMU
HayKaMu;

—  pacKpbIBaTh Ha MPUMEPAX MOJOKEHUS TEOPUHN XUMUUeckoro crpoenusi A.M. bytiieposa;

— mnoHumarb ¢usndyeckuil cmbicn Ilepuonmueckoro 3axona JI.M. MenzaeneeBa u Ha ero
OCHOBE OOBSICHATH 3aBHCHMOCTH CBOMCTB XUMHUYECKUX DJIEMEHTOB U 00pa30BAHHBIX MU BEIIIECTB
OT 3JIEKTPOHHOI'O CTPOEHUS AaTOMOB;

—  OOBACHATH MPUYMHBI MHOTOOOpPAa3Hs BEIIECTB Ha OCHOBE OOIIMX MPEICTABICHUN 00 MX
COCTaBE U CTPOEHUH;

— TIPUMEHSTH MpPaBHJA CHCTEMAaTHYECKON MEXTYHApOJHOW HOMEHKJIATYphl KaK CpEICTBA
pasInyeHus ¥ UACHTU(UKAIIMH BELECTB [0 UX COCTaBYy U CTPOEHHUIO;

—  COCTaBIISITh MOJIEKYJSIPHBIE M CTPYKTypHBIE (DOPMYJBI OPraHMYECKHX BEIIECTB Kak
HocuTenell MH(pOpPMAalLMM O CTPOCHUU BEIIECTBA, €ro CBOWCTBAX M MPUHAJICKHOCTH K
OTIpeNIeIICHHOMY KJIACCY COEIMHEHHUIA;

—  XapaKTepH30BaTh OPraHUYECKHE BELIECTBA [0 COCTaBY, CTPOCHHUIO U CBOICTBaM,
yCTaHABJIMBATh IPUYUHHO-CIICACTBEHHBIC CBSI3M MEXKAY TaHHBIMHU XapaKTEPUCTUKAMH BEIECTBA;

—  TPUBOJIUTH NPUMEPHl XMMUYECKUX PpEaKLUil, pacKpbhIBAIOLIMX XapaKTepHble CBOWMCTBA
TUIMYHBIX TIPEICTABUTENICH KIIACCOB OPTaHUYECKHUX BEIIECTB C ENbI0 WX HICHTU(DUKAIUU H
00BsICHEHUS 00JIaCTH TPUMEHEHMS;

—  TIPOTHO3HMPOBATH BO3MOYKHOCTH MPOTEKAHUS XMMHUYECKUX PEaKIUi Ha OCHOBE 3HAHHWHA O
TUIIAX XUMHUYECKOM CBSA3M B MOJIEKYJIaX PEareHTOB U UX PEAKIIMOHHOM CIIOCOOHOCTH;

—  WCIIOJIb30BaTh 3HAHUS O COCTaBe, CTPOCHWHM M XUMHUYECKUX CBOWMCTBAX BEIIECTB JIJIS
0€30I1aCHOr0 MPUMEHEHUS B IPAKTHUECKON JesITEbHOCTH;

—  TIPUBOJUTH MPHUMEPHI MPAKTHYECKOTO UCIIONB30BaHMS MPOJAYKTOB MepepadboTku HEPTH U
HPUPOHOTO ra3a, BHICOKOMOJIEKYIISIPHBIX COeTMHEHUHN (TTOJIMATUIICHA, CHHTETUUECKOT0 Kay4yyKa,
alleTaTHOT'O BOJIOKHA);

—  TPOBOJMTH OMBITHI M0 PACIIO3HABAHMIO OPTaHWYECKHUX BEIECTB: INIUIEPUHA, YKCYCHOMH
KHCJIOTHI, HEMTPEIEIbHBIX JKUPOB, TIIFOKO3bI, Kpaxmaia, OEJIKOB — B COCTAaBE MUIIEBBIX IPOIYKTOB
U KOCMETHUYECKUX CPEJICTB;

—  BIAJCTh NMpaBWIAMH U MpHEMaMHU 0e30MacHOW paboThl ¢ XUMHUYECKUMH BEIIECTBAMH U
71a00paTOpPHBIM 000PYIOBaHUEM;

—  YCTaHaBIHMBATh 3aBHCHMOCTh CKOPOCTH XHMHUYECKON PEaKIIMU M CMEIICHUSI XHMUYECKOTO
PaBHOBECHSI OT PA3IMYHBIX (PAKTOPOB C LIEJIBIO ONPEAETICHUS ONTUMAIBHBIX YCIOBUH MPOTEKAHUS
XUMHYECKHX TPOIIECCOB;

—  TPUBOJIUTH NMPUMEPHI THAPOIU3A COJIEH B IOBCEIHEBHOM KU3HH YEIIOBEKa,

— TIpUBOIUTH TIPUMEPBI  OKUCIUTEIHLHO-BOCCTAHOBUTEIFHBIX pEaKIUii B TPUPOJE,
IIPOM3BOJICTBEHHBIX MPOIIECCaX U JKU3HEAEATEIbHOCTH OPTaHU3MOB;

—  TIPUBOIUTH TPUMEPHl XHMHUYECKHX pPEaKIHH, PACKPBIBAIONINX OOIMEe XUMHUYECKUE
CBOMCTBA MPOCTHIX BELIECTB — METAJIJIOB U HEMETAJJIIOB;

— TPOBOAMTH pacyeThl Ha HAXOXAECHUE MOJIEKYSIpHOW (OopMyibl yriaeBoJopoAa Io
IPOAYKTaM CTOpaHHsl M IO €ro OTHOCUTENIbHOW IJIOTHOCTH M MAacCOBBIM JIOJISIM 3JIEMEHTOB,
BXOJISIILIUX B €r0 COCTaB;

—  BIAJeTh NpaBUJaMU OE30MACHOTO OOpAIIeHUs C EIKUMH, TOPIOYUMH M TOKCHYHBIMHU
BEIIIECTBAMHM, CPEACTBAMHU OBITOBOM XMMHUU;



—  OCYHIECTBIATh MOHMCK XWMHYECKOH WH(POpPMAIMK I10 HA3BaHUSIM, HWACHTH(PHUKATOPAM,
CTPYKTYPHBIM (hOpMYyJiaM BEIIECTB;

— KpHUTHUYECKH  OIICHMBAaTh W  HWHTEPIPETHPOBATh  XHMHUYECKYI0  WH(POPMAIHIO,
COJIepIKAIIYIOCS B COOOIIEHHSIX CPEACTB MAacCOBOM nH(popMmalyu, pecypcax MHTepHeTa, HaydHO-
HOMYJISIPHBIX CTaThSIX C TOYKH 3PCHUSI €CTECTBEHHO-HAYYHOW KOPPEKTHOCTHU B LENSAX BBISBICHHS
OIIMOOYHBIX CY)KICHHUI U (POPMHUPOBAHUSI COOCTBEHHOW O3HIINY;

—  TIPEACTABIATH MYTH PEUICHHS TNIOOATBHBIX MPOOJEM, CTOSIIMX MEepe] YeIOBEUECTBOM:
HKOJIOTHYECKUX, IHEPTETHUECKUX, CHIPHEBBIX, U POJIb XUMHHU B PEIICHUHU 3TUX MTPOOIIEM.
Boinycknuk na 6a3080m ypoene noayuum 03mMOHCHOCHb HAYUUMbCA:

—  WIIIOCMPUPOBAmsb HA NPUMEPax CMAHOGIEHUE U IBOTIOYUIO OP2AHUYECKOU XUMUU KaK
HAYKU HA PA3TUYHBIX UCHOPUYECKUX SIMANax ee pa3eumusi;

—  UCNONb306aMb MemoObl HAYYHO20 NO3HAHUSA NpPU 6bINOJHEHUU NPOEKmMOo8 U yueOHO-
UCCNe008aMeNbCKUX 3a0ad NO U3VHEHUIO C8OUCMS, CHOCO006 NONYHeHUs U PACHO3HABAHUS
OP2AHUYECKUX 8eUjeCm8;

—  00bACHAMb NPUpoOy U CROCOObL 0OPA3Z0BAHUSL XUMUYECKOU CB3U; KOBAIEHMHOU
(noNAPHOU, HENONAPHOL), UOHHOU, MEemAalIU4ecKol, B000POOHOU — C Yelblo ONpedeeHus
XUMUYECKOU AKMUBHOCTU 8EUeCmE;

—  YCMaHAeIueamv 2eHemu4ecKylo C53b MeHcOy KIACCAMU OpP2aHUYecKUx eujecms Ois
000CHOBAHUSL NPUHYUNUATBHOL 803MONCHOCMU NOJYYEHUS. OPLAHUYECKUX COCOUHEHUL 3A0AHHO20
CcOCMasa u CmpoeHus;

—  YCMaHaenueamv 3auMoCei3U MeAHCOY pakxmamu u meopueil, PUYUHOL U C1e0Cmeuem npu
aumanuse npoOIeMHbIX cumyayull U 060CHOBAHUU NPUHUMAEMBIX PeUleHUll HA OCHO8E XUMUYECKUX
3HAHUIL.

2. Conpepxxanue y4eOHOro npeaMera « XuMHUsD).
Tabaua TeMaTH4eCKOro pacnpeejieHus KOJHYeCTBa YaCOB

No Paznensl, TeMbI Komnuectso
/T 4acoB
Pabouas
nporpamMma
Oprannyeckas xumus. 10 kaacc. 68
1 Tema 1. [Ipeamet oprannuyeckoi xumuu. Teopus CTPOCHUS OPraHUYECKUX 7
coenuHeHnit A. M. bytnepoga.
2 Tewma 2. Yr1eBog0poAbI M UX IPUPOIHBIE HCTOYHHUKH. 25
3 Tema 3. Kucnopoa- u a3oTcoiepxaiiie opraHnuecKie COeAMHEHHS. 27
4 Tewma 4. Oprannveckasi XUMust 1 00IIECTBO. 9
Oomas xumus. 11 kiace. 68
1 Tema 1. CTpoeHHe BEIIECTB. 21
2 | Tema 2. XuUMHUECKHE PEAKIIUH. 23
3 Tema 3. BemntecTBa n ux cBOMCTBA. 16
4 Tema 4. XuMusi 1 COBpeMEHHOE 00IIECTBO. 8
PesepBHOE Bpemst 0
HToro 68

10 kaacce (68 yaca, 2 yaca B He/ieJI10)

Teopusa cmpoenus opzanuueckux coeounenuit JI. M. Bymnepoea. Ilpeomem opzanuueckoii
xumuu (7 u).

Opeanuueckue gewjecmaa: npupooHvle, UCKyccmeeHnbvle u cunmemuyeckue. Ocobennocmu
coCmasa u cmpoeHus opeanuieckux eewjecmes. Bumanuzm u eco kpax. [lonamue 06
V2neeo0opooax.

OCHOBHBIE TIOJIOKEHUSI TEOPUU XUMUYECKOTO cTpoeHus bytneposa.



Banentnocts. CTpykTypHBIe (hOpMYNBI — MOJNHBIE U cokpaménHbie. [IpocTeie (oauHapHbIE) U
KpaTHbIE (IBOMHBIE U TPOIHBIE) CBS3U.

W3omepsl u n3omepus. BzaumHoe BiIMsiHEE aTOMOB B MOJIEKYJIE.

Jemoncmpayuu. llnaBnenue, oOyriMBaHWE M TOPEHUE OpPraHMYECKHX BemlecTB. Mozenu
(mapocTtepkHeBble M OOBEMHBIC) MOJIEKYJI OpPraHMYECKHX COEAMHEHHUH pa3HbIX KIIACCOB.
OmnpeneneHye IEMEHTHOIO COCTaBa OPraHUYECKUX COEAMHEHU.

Jlabopamopuwie onvimoi. VI3roTOBIECHUE MOJIENIEH OPraHUYECKUX COCTUHEHMII.

YriaeBoaopoabl H UX MPUPOAHBIE HCTOYHUKH (25 1).

IIpenenbHble yrieBoaopoabl. Asukanbl. Onpeaenenre. ['oMoNIOrnueckuid psij aJikaHOB U €ro
obmas ¢dopmyna. CTpyKTypHas Hu30Mepus yriepoaHou menu. Pamwkamel. HomeHknatypa
ankaHoB. XMMHYECKHE CBOMCTBA alIKaHOB: TOPEHUE, PEaKLUU 3aMellleHus (raJloreHHpOBaHUe),
peaxuus pas3jioKeHHUs MeTaHa, peaklus AeTUAPUPOBAHUS dTaHa.

HenpeneabHblie yrieBoaopoabI. AJIKeHBI. OTHIIEH. Onpenenenue.
["'omonornueckuit pan ankeHoB. Homenknatypa. CTpykTypHas u [IPOCTPaHCTBEHHAs
(reometpuueckasi) uzomepus. [I[poMblnieHHOE MOTYYeHHE aTKEHOB: KPEKUHT U IeTHIPUPOBAHUE
ankaHoB. JlaboparopHoe moiy4YeHHE 3TWIEHA — peakuus AeruipaTaluu 3TaHosa. Peakuuun
MPUCOECIUHEHHUS: THIpaTalusi,  TUIPOrajOoreHUpOBaHUE, FaJIOT€HUPOBAHUE, TOJIMMEPU3ALUH.
[TpaBuiio MapkoBHuKoBa. OxucieHue ajnkeHoB. KauecTBeHHBIE peaklMM Ha HENpeJesIbHbIE
YTJIEBOJOPOBI.

Aaxanuenbl. Kayuyku. Onpenenenne. Homenknatypa. ConpsokéHnbsle auensl. byramuen-1,3,
uzonpeH. Peakuus Jlebenesa. Peakiuu npucoequneHus ankaaveHoB. Kayuyyku:  HaTypalbHbIH,
cUHTeTHYecKue (0yTaZineHOBHIH, N30NPEHOBHIN). Bynkanuzanus kayuyka. Pesnna. D00HHUT.
Aaxunbl. Onpenenenne. Homenknarypa. [lonydenne u npumMeHeHue aneTuyieHa. XUMHYECKUE
CBOICTBa  alleTWieHa: TOpPEHHE, peakUUu [PUCOECIUHEHUS:  THAPOrajloreHHMpOBaHUE,
rajioreHrpoBanue, ruaparanus (peakuus Kydeposa). Bununxiiopu, modMBHHIIXIOPU.
Apenbl. Onpenenenue. beH3oun: ero crpoenue, HEKOTOpbie GU3NIECKHUE U XUMUYECKHUE CBOMCTBA
(ropeHue, peakiuy 3aMeleHUs] — raJloTeHUPOBAaHUE, HUTPOBAHUE), MTOJIyYeHHE U IPUMEHEHHE.
DKCTpaKIus.

IIpuponubiii ras. CocrtaB mpupogHoro rasa. Ero Haxoxxaenue B mpupoge. [Ipemmyinectsa
IPUPOJHOTO Ta3a Kak TOIUIMBA. XHMMMYEcKas IepepadoTKa MPUPOJHOrO rasza: KOHBEpCHS,
nupoan3. CUHTE3-Ta3 U €ro UCIOJIb30BaHUE.

HedTs n cnoco0b1 eé nmepepadorku. [lonmyTHbll HEQTAHON ra3, ero cocraB M (Qpakuuu —
ra3oBblil OeH3MH, nponaH-OyTaHoBas, cyxoil ra3. HedTb, e€ coctaB n nepepaboTka — IeperoHka,
KpekuHr, pudopmuHr. Hedrenpoaykrsl. OkTaHOBOE UHCII0; OEH3HH.

Kamennblii yroanb u ero nmepepadorka. Vckomaemblii yrojb: aHTpalUT, KaMEHHBINH, OypBIi.
KokcoBanue kameHHOro yris. KokcoBblil ra3, aMmmMuadHasi BOAa, KAMEHHOYTOJIbHAsI CMOJ1a, KOKC.
[Nasudukanus u KaTATUTHIECKOE THIPUPOBAHUE KAMEHHOTO YTJIs.

Jlemoncmpayuu. I'openue Metana, sTana, anetwieHa. OTHOLIEHHE MEeTaHa, STUJIEHA, alleTUJIeHa
u OeH30J1a K pacTBOpaM MepMaHraHara kajaus 1 OpomHoil Boze. Ilonyuenue sTuneHa peakuuei
JEerupaTalyy 3TaHONIa U alleTUIIeHa TUIPOIN30M Kapouaa kanbuus. Paznoxkenue kaydyka rnpu
HarpeBaHUU, MCIIBITAHUE MPOIYKTOB PA3NIOKEHHUs Ha HENpeaenbHOCTb, Koyuekiuu «Hedts n
HepTenpoAykThl», «KaMeHHbII yroib W TPOIYKTHl €ro mnepepaboTku», «Kaydaykm».
Jlabopamopnuie onvimel. OGHapyXeHHE MPOJYKTOB TOpeHHsl cBeud. lccienoBaHue CBOWCTB
Kay4yKOB.

Kuciopoa- u a3orconep:kaiue oprannvyeckue coequnenusi (27 41). OMHOATOMHBIC CIUPTHI.
Omnpenenenne. OyHKIMOHANbHAS THAPOKCUIIbHAS Tpymma. ['oMomorndeckuil psii mpeaeabHbIX
OJTHOATOMHBIX CIIUPTOB. M30Mepus moioxkeHus GyHKIMOHAIBHOM rpynmbl. BogopoaHas cBs3b.
XWMHUYECKUE CBOMCTBA CIHUPTOB. AJbIETHiHAs Trpymma. Peakimus 3TepuuKanuu, CIOXKHBIC
a¢upsl. llpumenenue cnuproB. JleliCTBME METHIIOBOTO W 3THUJIOBOTO CIUPTOB HA OPTaHHU3M
YeJI0BeKa.



MHoroatomuble cnuprThl. OmnpeneneHue. IDTUICHIIUKONAb. [nunepun. Ilonyuenue u
XUMUYECKHE CBOMCTBA MHOIOATOMHBIX CIUPTOB. KadecTBeHHas peaklyss HA MHOTOATOMHBIE
CUpThl. AHTU(DPU3.

®enoa. CtpoeHue, MojiydyeHue, CBOMCTBA U NMpuMeHeHne ¢eHona. KayecTBeHHbIe peaknuu Ha
¢denon. BzanMHoe BiIMsHUE aTOMOB B MOJIEKYJIE (DeHOIIA.

Auasaeruapl. OnpeneneHue. @Popmanbleru M aneraibierua. XHUMHUECKHE CBOMCTBA
anprernnioB. KadecTBeHHBIE peakuuu Ha  anbaeruapl. PeakuyM — IOJMKOHAECHCALUU.
KapOonunbnas rpymnmna. KeToHsl Ha mpuMepe aneToHa.

KapOonoBbie kuciaorel. IlpegenbHble O0IHOOCHOBHBbIE KapOOHOBBIE KHUCJIOTBI, HX
romosnoruueckuit psa. [lomyyenne u npumenenue. XMMUYECKHE CBOMCTBA KApOOHOBBIX KUCIIOT.
Peaknus srepudukanum.

Cao:xnblie 3¢upbl. Kupbl. Peakius srepudukanun. Croxasie 3¢upbl. XXupel, UX cocTaB u
ruaAponu3 (KUCIOTHBIM U mienouyHoi). Mewa. ['mapupoBaHue KUpPOB. YTIJ1e€BOAbI. YTJICBOJBI.
Monocaxapuasl. ['moko3za kak anpaerugocnupt. CopOuT. MOJOYHOKHCIOE UM CIIMPTOBOE
opoxxenue. ®otocunres. Aucaxapuael. Caxaposa. [lonucaxapuapl: kpaxmai, HeJUITH0103a.
AMuHbI. AMUHOrpyMna. AMUHBI IpeJiebHbIEe U apoMaTtndeckue. AHWINH. [lonydyeHne aMUHOB.
Peakuus 3unnHa. XuMHUYeCKHE CBONCTBA U IPUMEHEHUE AMHUHOB.

AMMHOKHUCIOTHI. BeJIku. AMUHOKHCIOTHI KaK aM{QOTEpHBIE OPraHMYECKHUE COCAMHEHUS.
I'manun. Peakuums nonukonneHcanuu. llemruanas cBase. IlepBuuHas, BTOpuuHas, TpeTHUYHAs
CTpYKTYpbI 6enkoB. KauecTBeHHble peakuuu Ha 6enku. ['maponus. lenatypanus. buonorndeckue
¢GyHkuuu O0enkoB B opranusme. Jemoncmpayuu. OKucienue cnupra B aiabaerusl. Kauectsennas
peakiuys Ha MHOr0aTOMHbIE CIIUPTHL. PacTBOpUMOCTh peHOIa B BOZIE TPU OOBIYHON TeMIepaType
u rpu HarpeBanuu. KadectBeHHble peakuuu Ha ¢eHon. KauecTBeHHbIe peakluu Ha ajbJerH/Ibl.
B3aumopeiictBue timoko3sl ¢ ruapokcuaoM meau(Il) kak amppermpocnupra. KadecTBeHHas
peakuus Ha kpaxmai. L[BeTHbIe peakiuu OeIKoB.

Jlabopamopnvie onvimpi. CpaBHEHUE CKOPOCTH MCHApEHHUs BOAbI M 3TaHoja. PacTBOpHMOCTH
[JIMLIEPUHA B BOIE. XMMUYECKUE CBOMCTBA YKCYCHOM KHUCIOTHI. ONpeneneHue HeNpeaeaIbHOCTU
PacTUTEIBHOTO Maca.

Ilpakmuueckas padoma. Vinentudukanus OpraHMuecKiux COeAMHEHUM.

Opranunyeckasi XumMusi ¥ 001iecTBo (5 4 + 1 4.p.B.).

Buorexnosorusi. Ilepuonsl e€ pasButus. Tpu HampaBieHHsT OMOTEXHOJOTHMHU: TeHHas (WK
TeHeTUYEeCKasl) MHKEHEepUs; KIETOUHas MHXKeHepus; Ouosiornyeckas uHxeHepus. ['eHeTnuecku
MogudumpoBannele opranusMbl (I'MO) wu  TpaHcrenHas mnponykuus. KioHupoBaHue.
NmMmoOunn3oBaHHbIe (PEPMEHTHI U UX TPUMEHEHHE.

IMonaumepsl. Knaccudukanus nonumepon. MckyccTBEHHbIE TOTUMEpPBI: LEIUTYIONI, alleTaTHBIN
mENK, BUCKO3a, IeyodaH.

Cunrernyeckue mnoaumepbl. CrocoObl TOJMY4YEHHs TOJMMEPOB: TOJUMEpU3ALUS U
nonukoHaeHcauusa. CuHreTnueckue  Kayduykd. Ilmactmaccel:  monmuctupon, — TeduioH,
NOJMBHUHUIXJI0pUA. CUHTETHYECKHE BOJIOKHA: KalpOH, HAalJIOH, KEBJIap, JIaBCaH.
Jemoncmpayuu. KoOIeKIUMM IUIACTMACC, CHUHTETHYECKMX BOJOKOH W W3JEIUNA U3 HUX.
Paznoxxenne mepokcuaa BOAOPOAa ¢ MOMOIIBIO KaTanas3bl MPUPOAHBIX 00BeKTOB. Kosekius
cuHTeTHueckux moromux cpeacts (CMC), conepkanux sH3UMBI. VcnbiTanue cpelibl pacTBopa
CMC uHauKaropaMu.

Jlabopamopnwle onvimsl. 3HaKOMCTBO C 00pa3llaMH IJIACTMACC, BOJIOKOH U Kay4yKOB.
Ilpakmuueckan paboma. PacriozHaBaHNE IUIACTMACC U BOJIOKOH.

11 kaacc (68 yacoB, 2 yaca B He/eJI10).
Ctpoenue BemectB (21 4).
OcHoBHbIE cBeJeHHs 0 cTpoeHHH aToma. CTpoeHue aToma: SAPO U BJIEKTPOHHAs 000JI0YKa.
N3oTonel. XUMUYECKUH 3JIEMEHT. BOIBIION agpOHHBIN KOJUIAAep. YPOBHU CTPOEHHUSI BEILIECTBA.
Iepuoauyeckas cucrema xumuuyeckux 3jaemMeHToB J[. 1. MeHaesieeBa B cBeTe yuyeHHS O
crpoeHur aroMa. DU3MYECKUN CMBICI HOMEpOB: 3JIEMEHTA, IEpPUOJa, I'pynimbl. BaeHTHbIE



JJICKTPOHBI. DJEKTPOHHAS KOHQUTYypalus aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHUs CBOMCTB
AJIEMEHTOB B MIEPUOJIAX U TPYIIAX. DIEKTPOHHBIC CEMEMCTBA XUMUYECKUX JIEMEHTOB.
duinocopckre 0ocHOBbI 00mHOCTH IlepHoanueckoro 3aKkoHa W TEOPUM XHUMHYECKOIO
crpoenus. [Ipennocsiiku oTkpeiTUs [leproanueckoro 3akoHa U TEOPUH XUMUYECKOTO CTPOCHHUS.
Ponp nMuHOCTM B MCTOpUU XUMUHU. POJIb MPAKTUKKA B CTAHOBJIEHUU W PA3BUTHH XUMHUYECKOU
TEOPUH.

HNonHasi XuMu4ecKasi CBA3b U MOHHbIC KPUCTAJUIHYECKHEe PeéTKkr. KaTuoHbI Kak IPOIyKT
BOCCTAHOBJICHUS aTOMOB METAJJIOB. AHUOHBI KaK MPOAYKT OKHUCIEHHS aTOMOB HEMETAaJIOB.
HonHas xumudeckas CBsI3b U HOHHAsI KpUCTAJUITMYECKas peleéTka. IoHbl IpOCThIE U CIIOKHBIE.
KoBanenTnas XHMHUYeCKasl CBSI3b. ATOMHBbIE U MOJIEKYJSIPHbIEe KPHUCTAIHYECKHE
pemiéTku. KoBaneHTHass HENOJSAPHAS U MOJISIPHAS CBA3U. DJIEKTPOOTPULIATENBbHOCTh. KpaTHOCTH
KOBIEHTHOM cBs3u. OOMEHHBII W JOHOPHO-aKUENTOPHBIM MEXaHU3Mbl O00pa30BaHHA
KOBAQJICHTHBIX CBSI3EH.

[TonstpHOCTH CBSI3M U TOJIAPHOCTH MOJIEKYJBl. MOJEKYISIPHBIE M aTOMHBIE KPUCTAJTHYECKUE
pELIETKH.

Merajinyeckas cBsi3b. MeTajuIM4eCKUEe KPUCTAIUINYECKUE PEIIETKH.

Meramnueckass XUMHUYECKasi CBSI3b: MOH-aTOMBI U 3JIEKTPOHHBIN ra3. dusnueckue cBONCTBA
METaJUIOB U UX MIPUMEHEHUE HAa OCHOBE 3TUX CBOUCTB. CIIJIaBbl YEPHBIC U IIBETHBIE.

Bopopoanas XUMHUYecKast CBSI3b. Bonopoanas XUMUYECKAS CBA3b:
MEXMOJICKYJIIpHAs U BHYTPUMOJICKYJIsipHasi. 3HAUEHUE BOJOPOIHON CBSI3U B MPHUPOJIC U KU3HU
YeJloBeKa.

[onumepsl. [lonmumepbl, UX MOMYYEHHE: PEAKUMHU TMOJUMEPHU3ALMUA U TOJMKOHICHCAINH.
[Lmactmaccel. BonokHa. Heopranndeckue mnonumepsl JlucnepcHbie cucreMbl. J[ucniepcHbie
cucTeMbl: aucriepcHas (aza u qucnepcruonHas cpena. Kimaccudukarus TUCEpCHBIX CUCTEM 10
arperaTHOMy COCTOSIHUIO U 1O pa3Mmepy yacTuil (as3bl. ['pyboaucnepcHble CHCTEMBI: SMYIIbCUH,
CYCTIEH3UH, a3P030J1. TOHKOIUCTIEPCHBIE CUCTEMBI: 30711 U Tesid. CHHEPE3UC U KOaryJIsIIusl.
Jemoncmpayuu. Paznuunsie hopmsel [lepuonndeckoil cucteMbl XuMudeckux anemeHTos /1. U.
MenneneeBa. Mojieinb KpUCTAUTMYECKONW PEMIETKH xjopuaa Hatpus. OOpas3isl MUHEPATIOB C
MOHHOM KPHUCTAJNIMYECKON PEIIETKON: KaldblUTa, TajJuTa, MOJEIN KPUCTAUIMUECKUX PEHIETOK
«cyxoro Jpaa» (wim Homa), anmasa, rpadura (Miau kBapia). Mojens MOJIIpHOTO 00bhEMa Tasa.
OO0pasipl pa3INuHbIX TUCIEPCHBIX CUCTEM: dMYIbCUH, CYCIIEH3HM, adpOo30ieid, renei u 301ei.
Koarynsuus. Cunepesuc.

Jlabopamopuvie onvimel. MonenupoBaHue METAUIMYECKON KPUCTAUIMUECKOW PEHIETKH.
Henatypanust Oenka. [lomydeHue sMmynbcuu pacTuUTeNbHOro macia. IlomydeHue cycrieH3uun
«H3BECTKOBOTO MOJIOKay. [lomyueHue KOUIOMAHOTO pacTBOpa KypUHOTO Oellka U UCCIe0BaHNe
€ro CBOMCTB C ITOMOIIBIO JIa3€PHOM YKA3KH.

Xumunueckue peaxuu (23 ).

Knacenpukanuss xumuveckux peaknuii. Peaknum 03 HW3MEHEHHsI COCTaBa BEIIESCTB:
aloTponM3ay U u3oMepusanun. [Ipuannsl amnorponuu. Knaccudukanus peakiuii mo yuciy
M COCTaBy peareHTOB W MPOJYKTOB M MO TerioBoMy 3 dexty. Tepmoxumuueckne ypaBHEHUS
pEeaKuui.

Cxopoctb xXuMnuyeckux peakuuii. CKopocTb XUMHUYECKON peakliuy U (PaKTOPbI €€ 3aBUCUMOCTH:
MPUPOJIA PEarupyronnux BEMIECTB, IUIOMAAb UX COMPUKOCHOBEHUS, TEMIIEpATypa, KOHLEHTpaLus
1 Hanumune katanu3atopa. Karamms. ®epmentsl. UTHTHOUTOPBL.

XuMHYecKoe paBHOBecHe U cmocod0bl ero cmemenusi. OOpatumbie peakmuu. OOas
XapaKTepUCTUKA  pEaklMd CHHTE3a aMMHaka W yCJIOBUS  CMENIEHUS  PaBHOBECHS
MIPOU3BOJICTBEHHOT'O MIPOIIECCa BIPABO.

I'mapoau3. T'maponus HeoOpaTuMmbiii W oOpatuMbiid. Tpu ciywas ruaponusa coneil. Poib
TUAPONIN3a B 0OMeHe BellecTB. Posib ruiponn3a B SHEPreTHIeCKOM OOMEHE.
OKHCIHUTE/JBbHO-BOCCTAHOBUTEIbHBIC peakuuu.CrenneHb  okucieHud.  Okuciurenp U
BOCCTaHOBUTENh. OKHCIICHUE W BOCCTAHOBIICHUE. DIIEKTPOHHBIN OaaHc.



JJIeKTPOJIM3 PpaciiaBoB M pacTtBopoB. IIpakTnuyeckoe mnpuMeHeHHMe 3JIEKTPOJIM3A.
lanpBanomiactuka. [anpBaHocterus.  PajunupoBanue. /Jemoncmpauuu. IK30- U
SHIOTEPMHUUYECKHE peakuuu. TeruioBble SBIEHUA IpPU PACTBOPEHUHM CEPHOM KHUCIOTHI U
aMMHUAYHON CEJIUTPBl. 3aBUCUMOCTb CKOPOCTM pEakUUu OT MPUPOJbl BELIECTB HA IpHUMEpe
B3aUMOJICHCTBUSL PACTBOPOB PA3JIMUHBIX KUCJIOT OJMHAKOBOW KOHILIEHTPALUU C OJUHAKOBBIMU
KycoukaMmy (TpaHyjaMH) IMHKAa U OJMHAKOBBIX KYCOUKOB Pa3HbIX METAJUIOB (MarHus, LMHKA,
JKele3a) C pacTBOPOM COJIIHOM KHUCIIOTHL. B3aummonelcTBHE pacTBOPOB CEPHOM KHCIOTHI C
pacTBopaM# THOCYJIb(aTa HaTpus pa3IMIHON KOHIIEHTPALUH U TeMITepaTypbl. MOJEINb KHUIIAIIETO
cinosi. Pasnoxkenue nepokcuiia BOAOPOJa € MOMOIIBIO HEOPraHUMUECKUX KaTaau3aTopoB (coieit
Kenesa, MOAWJA Kalus) W TPUPOAHBIX OOBEKTOB, COJAEpXKAIIMX Karanasy (ChIpoe Msco,
kaptodens). [IpocTeiinre OKUCIUTENIBHO-BOCCTAHOBUTENBHBIE PEAKIIMH: B3aUMOICHCTBHE IIUHKA
C colstHOM KucioTol u kene3a ¢ cynbdarom memu(Il). Mogens anekrponusépa. Mopensb
3JIEKTPOJIU3HOW BaHHBI JUIsl IOJYUYECHHUS ATTFOMUHUSL.

Jlabopamopusie onvimel. 1IpoBeneHue peakuui, UAYIIKUX 10 KOHLA, IO NpaBwiy beprosie.
Pa3noxenue nepokcuaa BoJOpoOJa ¢ MOMOIIBIO AUOKCUAA Mapradua. CMmelleHre paBHOBECHS B
cucreme Fe** + 3CNS A Fe(CNS)s. McnbiTanme MHAMKATOPAMH CpEIbl PACTBOPOB COMEl
pa3iauuHbIX TUIOB. B3anmopeiicTBue pactBopa cynbdara menu(Il) ¢ xene3oM u rUIPOKCHIOM
HaTpHS.

Ilpakmuueckaa pab6oma. PeluieHne >KCIEPUMEHTANBHBIX 3a/Jad IO TeMe «XHUMHUYecKas
peaxkuus».

BemecTBa u ux cBoiicrea (16 u).

Metanabl. O0mme ¢usnueckue cBoiicTBa MeTayuioB. Kiaccudukanusi METauioB B TEXHUKE U
xumun. OOIue XMMHYECKHE CBOMCTBA META/UIOB. YCIOBUS B3aUMOJICHCTBUS METalIOB C
pacTBOpaMu KHUCJIOT U cojiei. MeTaimoTepmMus.

Hemeranasl. buaaropoansie rasepl. Hemeraiuel kak  okuciurend. Hemeramibl  kak
BOCCTaHOBUTENHU. P anexTpooTpuniatenbHOCTH. HEepTHBIE Wi 6J1arOpoHbIE Ta3bl.

Kucaorsl Heoprannyeckne u opranndeckne. KuciaoTsl ¢ TOUKH 3peHNs aTOMHOMOJIEKYJIIPHOTO
yueHus. KHUCIO0ThI ¢ TOUKH 3peHUs TEOPUH IEKTPOIUTUUECKON Jucconuanuu. Kucnorsl ¢ Touku
3peHust IPOTOHHOM Teopun. OOIIMe XUMUYECKUE CBOWCTBA KUCIoT. Kinaccudukarus Kucior.
OcHoBaHMsI HeopraHuveckue M opranmyeckue. OCHOBaHMSI C TOYKHM 3pEHUS AaTOMHO-
MOJIEKYJISIPHOTO Y4eHHsI. OCHOBaHMsI C TOUKU 3PEHMS TEOPUH DJIEKTPOJIUTHUECKON TUCCOLUALINH.
OcHoBaHMsI C TOYKM 3pEHUs MPOTOHHOM Teopuu. OOIME XMMHUYECKHE CBONCTBA OCHOBAHUHU.
Knaccudukanus ocHoBaHuii. AM(oTepHbIe COeNHEHUsSI HEOPraHnYecKne U OpraHuvecKue.
AmMdoTtepHbie okcuapl U ruapokcubl. [lonydenue u cBoiicTBa aM(pOTEPHBIX HEOPraHUYECKUX
coeuHEHUN. AMHMHOKUCIOTHI — aMm@oTepHble opraHudyeckue coeauHeHus. IlenTuasl u
NEeNTHIHAS CBA3b.

Couu. Knaccudukanus comneit. JK€ctkocTb BoJibI M criocoObl e€ ycTpanenus. [lepexo kapooHara
B rHJIpokapOoHaT u o6parHo. O0IIKMe XMMHUYECKHEe CBOMCTBA COJEH.

Jemoncmpayuu. Komnekuus meramioB. Koiekus HeMeTaLIoB.

B3anmoneiicTBre KOHIEHTPUPOBAHHOM a30THOM KUCIIOTHI C MEBIO. BCIIbIIIKAa TEPMUTHOM CMECH.
Bcenpbika uépHoro mnopoxa. BelTecHeHHE rajaoreHoB M3 MX pacTBOPOB APYTMMH TalIOr€HAMM.
B3aumopeiicTBie nmapoB KOHIIEHTPUPOBAHHBIX PACTBOPOB COJSTHOW KHMCIOTHI M aMMHUaKa («IbIM
6e3 orus»). [lonmyuenne aMMuaka u u3yueHue ero cBoicts. [lomydenne ampoTepHOro rujpoKcuia
Y U3y4EeHHE ero CBOMCTB. [lomydyeHune :KECTKON BOABI M yCTPAHEHUE €€ KECTKOCTH.
Jlabopamopuvie onvimpl. 1lonyuyeHne HepaCTBOPUMOIrO T'MIPOKCHIA M €r0 B3aUMOAECHCTBHUE C
KkucnoTol. lccnenoBaHne KOHUEHTPUPOBAHHBIX PACTBOPOB COJSHOW W YKCYCHOM KHCIOT
KareJbHbIM METOJIOM MPHU HX pa30aBleHUU BOJOW. Pa3nuyHble ciiydan B3auMOJEHCTBUS
PacTBOPOB COJIEN AIFOMUHUSA CO IIETOYbI0. Y CTPAHEHHE )KECTKOCTH BOJIBI.

Ilpakmuueckaa padoma. PenieHue SKCIEpUMEHTANbHBIX 3afad mo TeMe «BemectBa u ux
CBOMCTBa».

Xumus u coBpeMeHHoe 0011ecTBo (8 ).



Xumuyeckas TexHoJiorusi. [IpousBoacreo ammuaka u MeTaHosa. XUMUUECKas TEXHOJIOTHSL.
XUMHYECKUE TMPOIECChl, JIeKAIME B OCHOBE MPOM3BOJACTBA aMMHMaKa M METaHOJIA.
XapakTepucTuka 3TUX npouecco. O01re HayYyHbIe TPUHIMITBI XUMUYECKOTO MPOU3BOJICTBA.
XuMHn4ecKkasi rpaMOTHOCTh KAK KOMIIOHEHT 0011eill KyJIbTYPbI YeJ10BeKA.

MapkupoBka YHaKOBOYHBIX MAaTE€pPHAJIOB, AJIEKTPOHUKH M OBITOBONW TEXHHUKH, 3KOJIOTHYHOTO
TOBapa, MPOAYKTOB MUTAHUs, ITUKETOK IO YXOJ1y 32 OJICKI0M.

Hemoncmpayuu. Mopeinb TPOMBIIUICHHOW YCTAHOBKHM TOJYYEHHUs] CEPHOM KHUCIOTHL. Mojenb
KOJIOHHBI CHHTE3a aMMHaKa. BumeopparMeHThl U ClIaiiibl O CTETICHH 3KOJIOTHYECKON YHCTOTHI
TOBapa.

Jlabopamopusie onvimobl. VI3yueHue MapKUPOBOK PAa3JIMYHBIX BHJIOB IPOMBIIUJIEHHBIX U
MIPOJIOBOJILCTBEHHBIX TOBAPOB.



3.1.

OTBOJMMBIX HA OCBOEHHE KAKIOH TeMbI:

TemaTn4eckoe IJIAHUPOBAHUE, B TOM YHUCJIC C YIETOM paﬁoqeﬁ nporpaMMmsbl BOCIIUTAHUA ¢ YKa3aHHEM KOJIHYECTBA 1aCOB,

10 knace
Paznen Kou- Tempbl Kou- OcHoBHbIE BU/bI 1eSITEIbHOCTH 00yuyaomuxcs (Ha yposHe YY) OcHOBHBIE
BO BO HAIIPABJICHUA
4acoB 4acoB BOCIINTATEIbHOM
JAeAITeTbHOCTH
Tema 1. IIpeamer 7 IIpenmer opranudeckoit 2 XapakTepHu3oBaTh 0COOEHHOCTH COCTaBa U CTPOCHHSI OPraHMYECKUX IlenHOCTH HAy4HOTO
OpPraHUYECKOM XUMHUU. XUMHU. BeecTB. KitaccupuuupoBaTth X Ha OCHOBE MMPOMCXOKACHUS U MO3HAHUS.
Teopus cTpoenus HcTopus 3apoxaeHus 1 nepepaboTKU. ApryMeHTUPOBATh HECOCTOATENLHOCTh BUTANU3MA. [TaTpuotuueckoe
OpPraHUYECKHX OpPTraHUYeCKOH XMMHUH. OmnpenensaTs OTVIMYUTEIbHBIE 0COOEHHOCTH YTIEBOIOPOIOB. BOCTIHTaHHE.
coenuHeHuit A. M. MHoroo6pasue opraHu9ecKux 1
Byrneposa. BELIECTB.
OCHOBHBIE TOIOKEHUS TEOPUU 2 DopMyIUPOBaTh OCHOBHBIE MOJIOKEHUS TEOPUH XUMUYIECKOTO
XUMHUYECKOro cTpoeHust A. M. ctpoenus A. M. bytneposa. PaznuuaTe NOHATUS «BaJIEHTHOCTH)» U
Bytneposa. «cTeneHb oKucaeHus». COCTaBIATh MOJIEKYIISPHBIE U CTPYKTYPHBIE
¢dopmynsl. KnaccuduimpoBaTs KOBaJICHTHBIE CBSI3H IO KPATHOCTH.
OOBSICHATD SIBIICHUE H30MEPHUHU M B3aMHOE BIIMSTHAE aTOMOB B
MOJIEKYJIE
Tectuposanue «IIpenmer 1
OpPraHUYECKON XUMHUUM»
Tema 2. YrneBogopoas! 25 KontponeHas paGora Nel 1
H X TIPUPOJTHEIC «BBeneHne B OpraHuueCcKyIo
HUCTOYHUKH.
XUMHIO»
Anxansl. ['oMoorHuecKuii psn 2 OmnpenemnsTh NPUHAAICKHOCTh BEIECTB K PA3TUYHBIM THIIAM LleHHOCTH HAYYHOTO
AJIKaHOB U €T0 00mIas (IpenenbHBIM WM HETIpEIEIbHBIM) B KJIaccaM YTJIeBOJOPOIOB. no3HaHus. Tpynosoe
tdopmymna. CTpykTypHas Ha3spiBaTe X 10 MEXAYHApOIHOH HOMEHKJIATYPE, XapaKTepHU30BaTh BOCTIMTaHHE.
nzomepusl. Pagukanist. CTPOEHHUE U CBOICTBA BAXXHEHUIINX NIPEJCTABUTENICH AJIKAHOB. OKkonornyeckoe
Homenknarypa. Habnroate ¥ OMMCHIBaTE XUMUYECKUH 3KCIIEPUMEHT C TIOMOIIIBIO BOCIIUTAaHHUE.
o 2 POJHOTO 5I3bIKA U 513bIKa XUMHHK. O000IATh 3HAHUS U JIENaTh BBIBOJIBI
XUMUYECKUE CBOWCTBA o
0 3aKOHOMEPHOCTSIX U3MEHEHHS CBOUCTB YIIIEBOJOPOJOB B
JIKaHOB. FOMOJIOTHYECKHX psiiaX. Pasnuuars MOHSTHS «U30MEP» UKTOMOJION.
AnxkeHbl. DTHIICH. 2 Ha3bIiBaTh ankeHsl MO MEXIYHAPOAHOW HOMEHKIIATYPE.

T'omonoruueckuit psizt alnKeHoB.
Homenknarypa. CTpykrypHas
Y TIPOCTPaHCTBEHHAS
nzomepust. Onpenenenune

XapakTepHu30BaTh ¢ IOMOUIbIO POAHOTO SI3bIKA U SI3bIKA XUMUHU
CTPOCHHE, CBOMCTBA, CIIOCOOBI MOIYYCHUS U 00JIaCTH TPUMECHEHUS
stuieHa. HabmoaaTh, caMOCTOSATENBHO TPOBOIUTE M OMTUCHIBATH
XUMHUYECKUH SKCIIEPUMEHT. Y CTAaHABJINBATh 3aBUCHMOCTH MEXKITY




IIpomeInuieHHOE TIOJTy4eHHE
ankeHoB. JlabopaTopHoe
MOJIy4YeHHUe ITUIICHA.
Peaxiu npucoeguHeHus.

IIpaBuno MapkoBHUKOBA.
OKucreHue alnKeHoB.
KauecTBeHHBIE peakIiy.

KonrponbHas padora Ne2 o
TeMe «AJIKaHbI U aJIKeHBD»

THUIIOM CTPOCHUA YTIIEBOAOPOJa U €TI0 XUMUYCCKUMHA CBOMCTBAaMH Ha
IpUMEPE JIOTUICCKUX CBs3CIL: Hpe,[[eJILHI)IP‘I — pC€aKuuu 3aMCIICHU,
HereZ[eHLHLIﬁ — p€aKuuu npucoCaANHCHU.

Anxanuensl. Kayuyku.

HazwiBaTh 1ueHBI IO Mem,ayﬂapoaﬂoﬁ HOMCHKJIaTypEC.
XapaKTepI/ISOBaTB C IMOMOLIBIO POAHOTO A3bIKAa U A3bIKA XUMHUN
CTpOCHHUC, CBOﬁCTBa, CITIOCOOBI NOJIYUCHUSA U obnactu NPUMCHCHUS
Kay49yKOB. Ha6J’IIOI[aTB M ONMCBHIBATh XHMUYSCKUU OKCIICPUMCHT.

AJKUHEL

Ha3siBaTh 0 MeXAyHAPOIHOW HOMEHKIJIATYPE AJIKUHBI.
XapaKkTepHu30BaTh ¢ IOMOLIBIO POAHOTO S3bIKA U SI3bIKA XUMUU
CTPOCHHE, CBOMCTBA, CIIOCOOBI MOIYICHUS M 00JIaCTH IIPUMEHEHUS
anerwieHa. Habmoate v OMUChIBaTH XUMUYECKUH DKCIICPUMEHT.
Pa3znuuaTh 0COOEHHOCTH peakIuii IPUCOSIUHEHHS Y alleTHICHa OT
TaKOBBIX Y ITHJICHA.

ApEHBI.

XapakTepu30BaTh C HOMOIIBIO POJTHOTO SA3bIKa U S3bIKa XUMHU
0COOEHHOCTH CTPOEHHS, CBOIICTBA M 00J1aCTH MPUMEHEHUs OeH3071a.
Habnronate u OMMCHIBATH IEMOHCTPAIIMOHHBIN XUMHYECKHUH
9KCIEPUMEHT.

ITpuponHslii ras.

XapakTepHu30BaTh C HOMOIIBIO POIHOTO S3bIKA U S3bIKA XMMHHU COCTaB
1 OCHOBHBIE HAIIPABJICHHS UCIIONIB30BaHMS M IepepabOTKH
MIPUPOJTHOTO ra3a. Y CTaHABIMBATH 3aBUCHMOCTh MEXIY 00bEMaMu
J00BIYM IPUPOTHOTO ra3a B PO u GromkeTom.

Haxonute B3aMMOCBSI3b MEXIy U3y4aeMbIM MaTepraioM u Oymymien
podecCHOHANBHOM NesTebHOCThI0. CoOIroIaTh MpaBmiIa
9KOJIOTMYECKH I'PaMOTHOTO ITOBECHNUS M 0€3011acHOro 00paIeHus ¢
MIPUPOIHBIM I'a30M B OBITY M Ha MPOU3BOJICTBE.

Hedts 1 cioco6s! e€
nepepadoTKH.

XapaKkTepHu30BaTh COCTAB M OCHOBHBIE HAIIPABICHUS UCIIOIb30BAHUS U
nepepaboTKK HePTH.

YcTaHaBIMBATE 3aBUCHMOCTh MEXIY 00béMamu 100bYM HeTH B PO
1 OIOIKETOM.

HaxoanTs B3aMMOCBSI3b MEXIY H3y4aeMbIM MaTepHalioM U OyIymiei
podecCHOHANBHOM JesiTeNbHOCThI0. CoOIro1aTh paBuia
9KOJIOTMYECKH I'PaMOTHOTO ITOBEJCHUS M 0€3011acCHOr0 0OpaIleHus ¢
HeTenpoJyKTaMu B OBITY M Ha IPOU3BOJICTBE.




Kamennsliit yrons u ero
nepepaboTKa.

XapaKkTepH30BaTh IPOUCXOKICHUE U OCHOBHBIE HAIIPABJICHUS
UCIIOJIb30BaHMA U NepepabOoTKU KaMEHHOTO yIJisl. Y CTaHABIIUBATH
3aBUCHMOCTH MEXAY 00bEMaMu 100bIYM KaMeHHOTO yriisi B PO u
OropxeToM. HaxoanTh B3aUMOCBSI3b MEXKAY U3y4aeMbIM MaTepHaIoM U
Oynyiei npodeccHoHaNEHON AesTeIbHOCTRI0. COOM0IaTh paBuiia
9KOJIOTMYECKH I'PaMOTHOTO ITOBEJCHUS M 0€3011acHOr0 0OpaIleHus ¢
KaMEHHBIM YITIEM U IPOIyKTaMU KOKCOXMMUYECKOTO IPOU3BOICTBA B
OBITY U IPOMBIILICHHOCTH.

Pemrenne 3amau mo teme
«AnKagueHnl. AJKUHBL
ApeHbL»

[ToBTOpeHue 1 0000IIeHHE.

KonTponbnas pabora Ne 3
«Teopus ctpoeHus
OPraHUYECKUX COSTUHCHUIT
A.M. Bytnepoga.

BBIMOMHATE TECTHI, pemIaTh 3a1a4u U YIPaKHEHUS 110 TEME.
[TpoBoaNTH OLIEHKY COOCTBEHHBIX TOCTIKEHUI B YCBOCHUU TEMBI.
KoppekTrpoBaTh CBOM 3HaHHSI B COOTBETCTBHH C IUNTAHUPYEMBIM
PE3YIBTaTOM.

YT1eB0I0pPOABI».
Tewma 3. Kucnopon- u 27 OnHOaTOMHBIE CIIUPTHL. Ha3biBaTh cOUPTHI 10 MEKIYHAPOIHON HOMEHKIATYPE. LlenHocTu HayyHOTO
a30TCOJepIKaIlye Omnpenenenue. XapakTepHu30BaTh ¢ HOMOIIBIO POJHOTO S3bIKA M A3bIKA XUMHHA TIO3HAHMS.
OpraHu4ecKue OYHKIIMOHAIBHAS CTPOEHHUE, CBOMCTBA, CIIOCOOBI MOTYyYeHUS U 00J1aCTH MPUMEHEHUS dopMHpOBaHHe
COCTMHEHUS. THIPOKCHIIbHAS TPYTIIA. HpeeNIbHBIX OJJHOATOMHBIX criupToB KilaccuuuupoBars CIupThI 110 KYJIBTYPHI 37J0POBBSI.

l'omonoruueckwuii psa.
W3omepust. BogoponaHas CBs3b.

XUMHYECKUE CBOMCTBA
cnuptoB. [Ipumenenue
CIHPTOB.

UX aTOMHOCTH.
Habmtonate, caMOCTOSITEIEHO IPOBOUTH U ONIMCHIBATh XUMHYECKHUH
SKCIIEPUMEHT.

MHOroaTOMHBIE CIIUPTHI.

KnaccuuiupoBats CIUPTHI 110 KX aTOMHOCTH. XapaKTEPU30BaTh C
MOMOIIIBIO POJTHOTO 53bIKA U SI3bIKa XUMUU CTPOECHHE, CBOMCTRA,
CHOCOOBI TIOTY4EHHUS 1 00IaCTH IPUMEHEHHUS MHOTOATOMHBIX CITHPTOB.
WneHTndUImupoBaTh MHOTOATOMHBIC CITUPTHI C IIOMOIIIBIO
KauyecTBEHHOU peakiun. Ha0aronaTh, CaMOCTOSATENEHO MIPOBOIUTE U
ONMCHIBATH XUMUYECKUHN IKCIIEPUMEHT.

denoir.

XapakTepHu30BaTh C TOMOIIBIO POIHOTO SA3bIKA U A3bIKA XUMHU
0COOCHHOCTH CTPOCHUS M CBOMCTBA ()EHOJIA HA OCHOBE B3aHMHOTO
BIIMSHUSL aTOMOB B MOJIEKYJIE, a TAK)KE CIIOCOOBI TOMyYeHUS M 00JIacTH
npuMeHeHus (eHona. HabmomaTe ¥ ONMUCHIBATh JEMOHCTPAIIMOHHBIH
XUMHYECKHUIA IKCTIEPHUMEHT.




Co0umo1aTh TpaBuiia 3KOJOTHIECKH IPAMOTHOTO U O€3011aCHOTO
00paIeHUs C TOPIOYMMH U TOKCUYHBIMH BEIIECTBAMHU B OBITY U
OKpY’Karolleu cpefe.

AnbIeruasl.

XapakTepHu3oBaTh ¢ HOMOIIBIO POTHOTO SI3bIKA M S3bIKA XUMHU
0COOEHHOCTH CBOMCTB popMalb/iernia 1 aleTanbIeruia Ha OCHOBE
CTPOCHHUS MOJIEKYJ1, CIIOCOOBI TIOJTyYEeHHUS U MX 00JIaCTH IPUMEHEHUSI.
Habmtonate, onuceIBaTh 1 IPOBOAUTH XUMHYECKUI SKCIIEPUMEHT.
WnenTnduunposarts ajabIeryibl C IOMOIIBIO KaUE€CTBEHHBIX PEaKIIUH.
CobaroaTh mpaBmiia SKOJIOTHIECKHA TPAMOTHOTO U O€30I1aCHOTO
00paIeHNs ¢ TOPIOYNMH U TOKCHYHBIMH BEIIECTBAMH B OBITY U
OKpYyXarollen cperne.

KapOoHOBBIE KHCITOTHI.

XapakTepH30BaTh C OMOIIBIO POJHOTO S3bIKA H SI3bIKA XUMHHU
0COOCHHOCTH CBOWCTB KapOOHOBBIX KHUCIOT Ha OCHOBE CTPOCHHUS UX
MOJICKYJI, @ TAKKE CIIOCOOBI MOJTYYSHUS ¥ 00JaCTH IIPUMEHEHUS
MYPaBBUHOHN U YKCYCHOU KUCJIOT.

Paznnuath oO1ee, 0COOCHHOE M €TMHUYHOE B CTPOCHHH M CBOHCTBAX
OpraHuYecKux (MypaBbUHON M YKCYCHOM) M HEOPTaHUYECKUX KHUCIIOT.
Habmronate, onuchIBaTh ¥ IPOBOAUTH XUMHUYECKUH HKCIIEPUMEHT.
Cob:roaTh npaBuiia 3K0JIOTHYECKH TPAMOTHOTO U 6€30I1aCHOTO
O6paHleHI/IH C T'OPpHOYUMHU U TOKCUYHBIMHU BEIIECTBAMU B 6I>ITy )44
OKpY’Kalollei cpene.

Crnoxuble 3¢upsL. JXupsl.

Paznnuate peakiuu sTepuduKanii Kak 00paTuMoi 0OMEeHHBIH
TIPOIIECC MEXKAY KHCIIOTaMH M CHMPTAaMH. XapaKTepHU30BaTh
0COOEHHOCTH CBOMCTB KUPOB Ha OCHOBE CTPOSHHS UX MOJICKYJ, &
TaKoKe KJIACCU(PUKALNH )KUPOB 110 UX COCTaBY M MPOUCXOXKIACHHIO U
TIPOM3BOJICTBO TBEP/BIX )KUPOB HA OCHOBE pacTUTENbHBIX Macen. Ha
OCHOBE PEaKINH ATepUUKAINHN XapaKTepU30BaTh COCTAB, CBOMCTBA U
00J1acTH MPUMEHEHHUS CIIOKHBIX 3¢upoB. HabmonaTs, onuckBaTh U
HPOBOJUTH XUMHUYECKUi1 skcrniepuMeHT CoOro1aTh NpaBmiia
9KOJIOTMYECKH IPAaMOTHOTO M 0€3011acCHOT0 00pallleHHs C TOPIOYUMH U
TOKCUYHBIMU BEIIECTBAMU B OBITY M OKPYXKAIOIIECH cpeJie.

YrneBonpl.

XapakTepHu30BaTh COCTaB yrieBoaoB. KiaccudummpoBaTs ux Ha
OCHOBE CIIOCOOHOCTH K TUAposn3y. ONMHUCHIBATh CBOMCTBA TITFOKO3BI
KaK BEIIEeCTBA C JBOWCTBCHHON (DYHKIMEH(abIeTHOCTIHPTA).

Y cTaHaBIMBATE MEKIPEAMETHBIC CBSI3M XUMHHU M OMOJIOTHH Ha OCHOBE
PACKPBITHS OMOJIOTUYECKON POITA M XUMHYECKIX CBOHCTB BaXKHEUIIIHX
MPEJICTaBUTEIICH MOHO-, TM- U TOJIUCaXapUIOB.

Habnronate, onuchBaTh U MPOBOANUTH XUMHYCCKHUIA IKCTICPUMEHT
Co0OnroiaTh MpaBmiia TEXHUKHA 0€30MIACHOCTH TP paboTe B KaOWHETE
XUMHH.




AMUHBL.

XapakTepHu30BaTh C HOMOIIBIO POJHOTO SI3bIKA M S3bIKA XUMHHA
0COOEHHOCTH CTPOCHUS M CBOMCTB aMUHOB M aHWJINHA, B YaCTHOCTH,
Ha OCHOBE B3aUMHOTI'0O BJIUSTHUSI aTOMOB B €TI0 MOJIEKYJIE, a TaKXKe
CIIOCOOBI IOJTYYESHHUS M 00JIaCTH IPUMEHEHHS aHWIINHA.
ApPryMeHTHpOBATh UyBCTBO F'OPAOCTH 3a JOCTUKECHUS OTEUECTBEHHOM
OpPraHUYECKOH XUMUH.

Co0utonath MmpaBuiia 9KOJIOTMYECKH IPaMOTHOTO M O€3011acHOTO
00paIeHNs ¢ TOPIOYNMH U TOKCHYHBIMH BEIIECTBAMH B OBITY U
OKpYyXarollen cpene.

AMuHOKHMCIOTEL. benku.

OmnwuceBaTh CBOWCTBA aMHHOKHCIIOT KaK OM(YHKIMOHATBHBIX
aM(OTEepHBIX COEANHEHUH. Y CTaHABIUBATH MEXKIIPEAMETHBIE CBSI3H
XMMUH ¥ OMOJIOTHH Ha OCHOBE PACKPHITUS OMOJIOTHYECKOH PO 1
XMMHYECKUX CBOWCTB aMMHOKHUCIOT. ONIMCBIBATH CTPYKTYPHI U
CBOMCTBa OEJIKOB Kak OMOTOIMMEPOB. Y CTAHABIMBATh
MCXKIPEAMETHBIC CBA3U XUMUU U OMOJIOTHH Ha OCHOBE PacCKpbITUA
OHMOJIOTUYECKOM POJIH U XUMHUYCCKUX CBOHCTB 0esikoB. [IpoBOIUTH,
Ha6J’IIO}18.TI> M OIHCHIBATH XUMUUECCKUMN OKCIICPUMCECHT.

I'eneTnueckas cBsI3b MEXIY
KJIacCaMH OPTaHUYECKUX
COCIUHCHUM.

YCTaHaBHI/IBaTb B3aUMOCB3b Memny COCTaBOM, CTpOGHI/IeM nu
CBOMCTBaMU MPEACTABUTENEH KJIACCOB YIJIEBOJOPOIOB, KUCIOPOA- U
a30TcoJiepKauX coequHeHnid. OMUCHIBATH C TOMOIIBIO POJHOTO
SI3BIKA W SI3bIKA XUMUHM TCHETUIECKUE CBSI3H MEXKITy KllaccaMu
YTJI€BOAOPOAOB, KHCIOPOA- M a30TCOACPIKAIINX COCTHHCHUH.

[pakTryeckas pabora Ne 1.
Wnentudukanms
OPTaHUYECKUX COCIMHEHHH.

[IpoBoauTH, HAOIFOAATH U OTIMCHIBATH XUMIUYECKUIA SKCIICPUMEHT IS
MTOJITBEPIKICHUS CTPOCHHS U CBOMCTB PA3UIHBIX OPTaHHYECKIX
COCIIMHEHUH, a TAKXKe WX UACHTU(PUKAINA C TOMOIIBI0 Ka4eCTBEHHBIX
peakuuu.

[ToBTOpeHue n 0600IEeHME.

BBINOMHATE TECTHI, PEIIATh 331241 U YIPAXKHEHUS 110 TEME.
[IpoBOAUTH OLIEHKY COOCTBEHHBIX JIOCTHIKCHUI B YCBOCHHUU TEMBI.
KOppeKTI/IpOBaTI) CBOU 3HAHHA B COOTBECTCTBUU C IIJIAHUPYEMbBIM
PE3yIBTATOM.

KonTtpoasHas padora Ne4
«Kucnopon- u
a30Tco/eprKaIue

OPraHn4CCKUC COCAUMHCHUA.

Tema 4. Opraanyeckas
XUMHS 1 00IIECTBO.

Bbuorexnomorus.

OOBACHATD, UTO TAKOE€ OMOTEXHOJIOTHS, TeHHAS (MJIM TeHETUIeCcKas)
WH)KCHEPHs, KJIETOYHAsl MH)KEHEepHsl, OM0JIoTnIecKas MHKeHepus,
KJIOHMPOBaHKE, UMMOOMIIN30BaHHbIE ()ePMEHTHI. XapaKTepu30BaTh
POJIb OMOTEXHOJIOTUH B PEIICHNUH ITPOIOBOJILCTBEHHOH MPOOJIEMBI 1
COXpPAHEHHU 3[0POBbs UEIOBEKA.

[Tonumepsl.

K.]'[aCCI/I(l)I/IL[I/IpOBaTL TMOJUMEPLI 1O pa3JIMYHbBIM OCHOBAHUSIM.

IleHHOCTH HAy4YHOTO
MO3HAHUS.
Okonoruyeckoe
BOCIIMTaHHE.
I'paxxpanckoe
BOCIIMTaHHE.




Paznn4aTh HCKyCCTBEHHBIE TIOJIMMEPHI, KIACCH(UIIMPOBATD UX H [Tarpuornueckoe
WJUTIOCTPUPOBATh IPYIIIBI HOJIUMEPOB IpUMEpPaMH. BOCTIUTaHHUE.
YcraHaBIMBaTh CBSI3U MEXY CBOMCTBAMU MOJIMMEPOB U 00JIaCTIMU
HX IPUMEHEHUS.
CuHTeTHYeCKHe TIONUMEPHI. 1 Pa3znuuaTh momuMepu3ayo U MOIUKOHIEHCALHUIO.
[TpuBOAUTE MPUMEPHI ATUX CITOCOOOB MOIYYESHHUS TOTUMEPOB.
OnuchIBaTh CHHTETHUECKUE KaydyKH, IIIIaCTMACChl ¥ BOJIOKHA Ha
OCHOBE CBSI3U CBOHWCTBA — IPUMEHEHUE.
[Ipaktrueckas padora Ne 2. 1 [IpoBoanTh, HAOIIOAATH U OMMCHIBATE XUMHYECKUI SKCTIEPUMEHT LIS
Pacrno3zHaBaHue macTMace u HACHTH(HUKAINY TUTACTMACC ¥ BOJIOKOH C ITIOMOIIBIO KA4eCTBEHHBIX
BOJIOKOH. peaxnuii.
[oBTOpenue u 0600IICHIE 2
Kkypca. [TonBenenue utoros
y4eOHOTO Toja.
HToroBast KOHTpoJsIbHas paboTa 1
AHanu3 KOHTPOJBHOM paboTEHI. 1
ITonBeneHue UTOrOB yu4eOHOTO
roja.
11 knace
Tema 1. Ctpoenue 21 OCHOBHBIE CBEJICHHS O 2 ApPryMeHTHPOBATH CIOKHOE CTPOEHHE aTOMa KaK CHCTEMBI, IleHHOCTH HAy4YHOTO
BEILECTB. CTPOEHUH aToma COCTOAIICH U3 siApa U 3JIEKTPOHHOU 000710UKH. XapaKTepH30BaTh [IO3HAHUS.
YPOBHH CTPOEHUS BEIIECTBA. OKkonornyeckoe
OmnwuceiBaTh ycTpoiicTBO M paboTy bosbliioro agpoHHOro Kojainepa BOCIIUTAHUE.
Ilepnonuueckas cuctema 2 HaxoanuTs B3aMMOCBSI3M MEXY IOJIOKEHHEM HJIEMEHTa B [MaTpuornueckoe
XUMUYECKUX dyieMenToB /1. U. nepuoguueckoit cucreme 1. . MenneneeBa u CTpOEHUEM €r0 aToMa. BOCIIUTaHUE.
MeHzeneeBa n yueHHe O CocTaBisTh 3JIEKTPOHHBIE U AJICKTPOHHO-Tpadueckrne GopMyItsl I'paxxpanckoe
CTPOEHHH aTOMa. aTOMOB S-, p- 1 d- 35ieMeHTOB. OTHOCHTH XUMUYECKHE IIEMEHTHI K BOCIIMTaHUE U
TOMY WJIM HHOMY 3JIEKTPOHHOMY CEMEHCTBY. HPaBCTBEHHOE
dunocodckre 0OCHOBBI 2 [IpencraBnsaTh pa3BUTHE HAYYHBIX TEOPHH IO CIIMPAIH HA OCHOBE TPEX | BOCIIUTAHHE.
o6mHocTH [Tepnoguyeckoro ¢dopmynpoBok [leprnoandeckoro 3aKkoHa 1 OCHOBHBIX HalpaBIICHUH
3aKOHA U TEOPUU XUMHYECKOTO Pa3BUTHS TEOPUU CTPOEHHS (XMMHUYECKOT'0, JJIEKTPOHHOTO U
CTPOCHHUSI. MIPOCTPAHCTBEHHOT0). XapaKTepHU30BaTh POJIb MPAKTUKU B
CTaHOBJICHUH W PAa3BUTHH XHMHYECKOH TEOPUH. APTyMEHTHPOBATh
YyBCTBO TOPJIOCTH 32 JOCTIDKEHUS OTE€YECTBEHHONW XUMUH 1 BKJIA]
POCCUICKHX YYEHBIX B MUPOBYIO HAyKYy.
KonTtponsHas padora Nel 1
«IToBTOpEHUE U 00001IeHUE
cBeJeHHil Mo kypey 10
KJIacca»




Honnas xumuueckas CBs3b U
VOHHBIE KPUCTAJUIMYECKUE
PELIETKHU.

XapakTepHu30BaTh HOHHYIO CBSI3b KaK CBS3b MEXKIy HOHAMH,
00pa3yIOIIMMHUCS B PE3yIbTAaTE OTAAYH WM PUEMA JIEKTPOHOB
aTOMaMH¥ WX TpyIaMu aToMoB. KimaccupuimpoBaTh HOHBI 110
Pa3HBIM OCHOBAHUSM. Y CTAaHABIMBATH 3aBUCUMOCTb MEXAY THIIOM
XUMHUYECKOHN CBSI3U, TUIIOM KPUCTAILTMUECKOHN PEIIETKU U
(hU3NYECKUMU CBONCTBAMU BEIIECTB.

KoBanenTHas xuMunueckas
CBsI3b. ATOMHEIE U
MOJIEKYIISIPHBIC
KPHUCTAJUTMYECKHUE PEIICTKH.

OOBSICHATD UHEPTHBIE CBOWCTBA 0J1aropOIHBIX Ia30B 0COOCHHOCTSIMU
CTPOEHUS UX aToMa. XapaKTepU30BaTh KOBAJICHTHYIO CBA3b KaK CBA3b,
BO3HHKAIOIIYIO 32 CYET 00pa30BaHMs OOLIUX IEKTPOHHBIX Hap MyTEM
TIEpEKPBIBaHMS SIIEKTPOHHBIX opbuTaneil. Knaccuduimposats
KOBAJICHTHBIC CBSI3H 10 PAa3HBIM OCHOBAHMAM. Y CTAaHABIIMBATH
3aBUCHMOCTH MEKAY TUIIOM XHUMHUYECKOI CBSI3U, THIIOM
KPHCTAJUINYECKOH peméTKN B (PM3MIESCKUMH CBOHCTBAMH BEILECTB.

Merammmdaeckas XuMuaecKkas
CBA3b.

XapaKkTepH30BaTh METAINIMYECKYIO CBSI3b KaK CBSI3b MEXKAY HOH-
aToMaMH B MeTaJllaX U CILIaBax NMOCPEACTBOM 000O0IIECTBIEHHBIX
BAJICHTHBIX AJIEKTPOHOB. OOBSICHATE €IUHYIO IPUPOAY XUMHUECKUX
CBA3CH. Y CTaHABIMBATE 3aBUCUMOCTb MEXK/y TUIIOM XUMHUYECKOU
CBSI3H, TUIIOM KPUCTAJUITMYECKON PEIIETKU 1 PU3MUECKUMHU
CBOMCTBAMM BEILECTB.

BopoponHas xumMudeckas
CBSI3b.

XapaKkTepHu30BaTh BOJOPOIHYIO CBSA3b KaK 0COOBII TUIT XMMHUYECKOM
cBs13U. Pa3nuuath MEXMOJEKYISIPHYIO U BHYTPUMOJIEKYJISIPHYIO
BOJIOPOJIHBIC CBSI3U. Y CTaHABJIMBATH MEKIPEAMETHBIT Y€ CBS3H C
OHOIIOTHEH HAa OCHOBE PACCMOTPEHHS IIPUPOIHI BOJOPOIHOM CBSI3H U
e€ poJI B OpraHU3aINH )KHBOH MaTepUH.

ITonumepsl. AucnepcHble
CHCTEMBI.

XapakTepHu30BaTh MOJUMEPHI KaK BEICOKOMOJIEKYIIIPHBIE COCTUHEHUS.
PasnmuuaTh peakuuy nonuMeprU3alu U NoIUKoHAeHcanuu. ONuChIBaTh
BaXKHEHIIINE MPEACTaBUTEIH I11aCTMACC U BOJIOKOH U Ha3bIBaTh
o0JlacTi X IPUMEHEHHS. Y CTaHaBINBATh €IMHCTBO OPTaHWYECKON U
HEOPraHUYECKOM XMMUU HA IPUMEPE HEOPraHUUECKUX IOIMMEPOB.

IToBTOpenue n 06061IeHNE
IIPOHJEHHOIO MaTepUaa.

KontponsHnas padora Ne2 mo
TeMe «CTpOoeHHE BEIECTBAY

XapaKTepHu30BaTh Pa3IMUHbIEC TUIIBI JUCIIEPCHBIX CUCTEM Ha OCHOBE
arperaTHOTO COCTOSIHHS AUCIIEPCHON (ha3bl U TUCTIEPCHOHHOM CPEIbL.
PaCKpI)IBaTI) POJIb pa3IMYHBIX TUIIOB AUCIECPCHBIX CUCTEM B KU3HU
TIPUPOBI M 00IIECTBa.

[IpoBoNTH, HAOIOIATH M ONACHIBATH XUMHUYCCKUH IKCIICPUMECHT.

AHanu3 KOHTPOJILHOHM paboTHI.

Tema 2. Xumuueckue
peakuuu.
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Knaccudukanus xumuaeckux
peaknuii. Peakium 6e3
M3MEHEHHUS COCTaBa BEILECTB.

KnaccuduimpoBaTh XuMHYECKHE peakluy 1O Pa3InIHBIM
OCHOBAHHMSM. XapaKTeprU30BaTh TEINIOBOH 3(P(HeKT XMMUIECKIX
peaxiyii ¥ Ha ero OCHOBE Pa3iIuyaTh IK30- U SJHJOTEPMUUECKUE

Lennoctu Hay4yHOTO
TMO3HaHMS.
DKOJIOTHYECKOE




Knaccudukanus peakiuii mo
YHCITy U COCTABY PEareHTOB U
MPOIYKTOB H IO TETIIOBOMY
3¢ dekry. TepmoxuMuueckue
ypaBHEHHUSI PEAKIHH.

peakiuu. OTpaxkaTh TEIUIOBOH d(PPEKT XUMUIECKUX PEaKIIuil Ha
MMUCHME C TIOMOIIBI0 TEPMOXUMHUYUCCKUX ypaBHeHUH. [IpoBOIUTH
pacuéThl HA OCHOBE TEPMOXUMHUYCCKUX yYpaBHeHUi. [IpoBOIUTE,
HAOJIOIAaTh ¥ OMKCHIBATH XUMHUUCCKUI IKCIICPUMCHT.

CKOpOCTbh XMMHUYECKHUX
peakiuii.

XapakTepHu3oBaTh CKOPOCTh XMMHUUECKOH peakiy 1 (haKTOPEI
3aBHCUMOCTH CKOPOCTU XUMHUYECKOH peakiuu OT NPUPOIb
pearupyroInux BeecTB, UX KOHIIEHTPALUHU, TeMIepaTyphbl, IUIOIAaAH
CONPUKOCHOBEHHS BemiecTB. [IpoBoanTh, HAOIIOAATH U ONIMCHIBATH
XMMHYECKHH 3KCIIEPHIMEHT C TIOMOIIBIO POJHOTO SI3bIKA U SI3bIKA
XUMHUH. XapaKTepU30BaTh KaTaIU3aTOPhI U KaTaJIN3 KaK CIOCOOBI
YIIPaBJICHUS] CKOPOCTHIO XUMHUYECKOH pPeakyu. Y CTaHABIMBATh Ha
OCHOBE MEXIIPEAMETHBIX CBs3€il ¢ Ononorueit obuiee, 0coOEHHOE U
eIMHUYHOE 17151 PEPMEHTOB KaK OMOJIOTMUECKUX KaTaU3aTOpPOB.
PackpbiBaTh posib epMEHTOB B OpraHM3alMy KU3HH Ha 3eMiie, a
TaK)KE€ B IIUIIEBOM U MEIMIIMHCKOMN IPOMBIIIEHHOCTH.

O6paTUMOCTh XUMHUECKHUX
peakiuii. XumMuyeckoe
PaBHOBECHE U CIIOCOOBI €ro
CMEIICHUSI.

XapakTepHu30BaTh COCTOSIHUS XUMUYECKOTO PABHOBECHS U CIIOCOOBI
ero cMmeleHus. IIpenckaspiBaTh HapaBICHUE CMELICHUSI XUMUYECKOTO
paBHOBECHS [TPY U3MEHEHUH YCIOBHH NPOBEICHHS 00paTUMON
XMMHUYECKOI peakiii. ApryMeHTHPOBaTh BEIOOP ONTHMANIbHBIX
YCIIOBHI POBEACHHS TEXHOJIOIHYECKOro nporiecca. Habmonars n
OIHUCBIBATH JEMOHCTPALIMOHHBII XUMHYECKHHA IKCIIEPUMEHT.

T'uaponus. I'maponus
HEOOpATHMEIH U 0OPATHUMBIH.

Tpu caydasi rTHAPOIIN3A COJIEH.

Ponb runponmusa B oOMeHe
BeriecTB. Poib ruaponmsa B
SHEPreTHIECKOM OOMEHE.

XapakTepHu30BaTh THAPOIH3 Kak 0OMEHHOE B3aUMOACHCTBIE BEIICCTB
C BOJIOH.

3anuchIBaTh ypaBHEHUS pPeaKLMA IUAPOIU3a PA3IMYHBIX COIEH.
Paznuuath ruaposin3 Mo KaTHOHY U AHUOHY.

IIpencka3piBaTh peakLuIo Cpeibl BOJHBIX PAaCTBOPOB COJIEH,
00pa30BaHHbBIX CHJILHBIM OCHOBAaHUEM U CJ1a00# KHCIOTOM, Cl1abhIM
OCHOBAHHUEM U CHUJIbHOM KHUCIIOTOM.

PackpbiBaTh posib 0OPaTUMOro T'HAPOIN3A OPIraHUUECKUX COCANHEHUI
KaK OCHOBBI OOMEHa BEIIECTB B KUBBIX OPraHU3MaxX U 00paTUMOTO
rugponn3za AT® kak OCHOBBI SHEPTETHIECKOTO OOMEHa B KUBBIX
opranusmax. [IpoBoanTh, HAOIIOAATE M OMUCHIBATH XUMHUUCCKUH
JKCHEPUMEHT C NIOMOLIBIO POAHOTO SI3bIKA U A3BIKA XUMUMU.

OKHCIINUTENLHO-

BOCCTAHOBUTCIIBHBIC PCAKIIUU.

XapakTepHu30BaTh OKUCIUTENLHO-BOCCTAHOBUTEIbHBIE PEAKIIUU KaK
MIPOLIECCHI C U3MEHEHUEM CTETIEHEN OKUCIIEHUS SJIEMEHTOB BEIIECTB,
ydacTByromux B peakuuu. CocraBiats ypasHeHust OBP ¢ nomounsio
MeTo/1a 3eKTpoHHOro Oananca. [IpoBoanTh, HAOIIOAATH M OTIUCHIBATH
XUMHYECKUN 3KCTIEPUMEHT C MOMOILBIO POJHOTO SI3bIKA U S3bIKA
XHMHH.

BOCIIUTaHUE.
Tpynosoe
BOCIIUTAHUE.




DIEKTPOIN3 PACIIIIABOB U
pacTBOpPOB.

[pakTHyecKOe MPUMEHEHHE
JNEKTPOITH3A.

XapaKTepmoBaTL DJICKTPOJIN3 KaK OKHCJIUTEIEHO-BOCCTAHOBUTEIbLHBIN
mpouecc. Hpe)ICKa?)I)IBaTI) KaTOAHBIC U aHOJHBIC IMTPOUECCHI U OTPAKATH
HX Ha MUCbMC IJId PaCIIaBOB U BOJAHBIX PACTBOPOB 3JICKTPOJIUTOB.
PaCKpI)IBaTI) MPAKTUYCCKOC 3HAUYCHHNC JJICKTPOJIN3a.

[Ipakrrueckas padora Ne 1.
Perienne skcriepuMeHTaNbHBIX
3a7a4 1o TeMe «XuMHu4yecKas
peakuusy.

HJ'IaHPIpOBaTL, MMpOBOAUTH HaGJ'IIOI[aTI) M OIHUCBHIBATH XUMHUUYECKUM
OKCIICPUMCEHT C CO6J'IIOZ[€HI/ICM IpaBUl TCXHUKU 0€30IacHOCTH.

[ToBTOpenue n 0600IEeHHE
U3YYEHHOTO.

BBINONIHATE TECTHI, pellaTh 3a1a41 U YIPaXKHEHUS 110 TeMeE.
[IpoBoANTH OLIEHKY COOCTBEHHBIX JIOCTHIKEHUI B YCBOCHHU TEMBI.
KoppekTrpoBaTh CBOM 3HaHHS B COOTBETCTBHH C INTAHUPYEMBIM
PE3YIBTATOM.

KontponpHas padora Ne 3
«CTpoeHue BeIecTsa.
XUMHYECKast peaKIisy.

AHanu3 KOHTPOJIBHOM paboTEHI.

Tema 3. BemectBa 1 ux
CBOMCTBA.
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Meramnsl.

O0001maTh 3HaHUS U IENaTh BBIBOJIBI O 3aKOHOMEPHOCTSX MOJI0KEHHS
Y U3MEHEHUI CBOIICTB METAJIOB B MEPUOJAX U IPyMIax
Ilepuoguueckoii CUCTEMBI.

XapakTepHu3oBaTh 00II1e XMMUYECKHEe CBONCTBA METAJUIOB KaK
BOCCTAHOBUTEJIEH HA OCHOBE CTPOCHUS UX aTOMOB U I10JIOKECHHUS
METAJUIOB B ANEKTPOXUMUYECKOM psiAy HanpspkeHus. HaGmonaTs
OIMCHIBATh XUMUYECKUI 3KCIIEPUMEHT C IOMOIIBIO POJHOIO SA3bIKA U
SI3bIKA XUMUH.

Hewmerannel. biaropoaasie
rassl.

XapaKTepI/ISOBaTB 06H_II/IC XHMHUYSCKHE CBOMCTBA HEMETAILIIOB KaK
OKHCJIUTEICH U BOCCTAHOBHUTEJICH HA OCHOBE CTPOCHUSA UX aTOMOB 1
TOJIOKCHU A HEMCTAIIJIOB B PAAY 3JICKTPOOTPULIATCILHOCTH.
Ha6J’I}OZ[aTL M OIMCBHIBATh XMMHUYCCKHUIA SKCIICPUMEHT C TIOMOIIBIO
POAHOTIO SI3bIKa U A3bIKd XUMHH.

Kucnoter HEOPraHn4CCKue u
OpraHnveCKuce.

XapakTepHu30BaTh OpraHMuECKHe U HEOPTaHUYECKUE KUCIIOTHI B CBETE
TEOPHH IEKTPOIIUTHUECKON AUCCOUUALIMU U TPOTOHHON TEOpUU.
KnaccupuimpoBats opraHndeckie 1 HEOPraHMIECKHE KUCIOTHI 110
pa3IMYHBIM OCHOBaHMSIM. Pa3nmuuarh o01ee, 0COOCHHOE U € IMHUIHOE
B CBOMCTBaX a30THOM, KOHLIECHTPUPOBAHHOM CEPHON U MypaBbUHOU
kucnoT. [IpoBoauTh, HAOMIOJATH M ONTUCHIBATH XUMHUYECKHUN
SKCHEPUMEHT C MTOMOIIBI0 POAHOTO A3BIKA M S3bIKA XUMHH.

OCHOBaHHSI HEOPTAaHMYECKUE U
OpraHuveckue.

XapakTepu30BaTh HEOPraHUIECKUE OCHOBAHUS B CBETE TCOPHH
AJIEKTPOJIMTUIECKON qucconuanuu. PaznumuaTs o01ee, 0cOOCHHOE U
€IMHUYHOE B CBOMCTBAX T'MAPOKCHIOB U OCCKUCIOPOTHBIX OCHOBAHHUH.
XapaKkTepHu30BaTh UX B CBETE MMPOTOHHON TEOPHH.

LenHOCTH HAYIHOTO
TO3HAHMSL.
DKOJOTrMYECKOE
BOCIIUTaHMUE.
DopMupoBaHue
KYJIBTYPBI 3[I0POBbS.




ITpoBoaUTH, HAOIIOAATE U OMUCHIBATh XUMUYECKHUIA IKCTIEPUMEHT C
TIOMOIIBIO POJTHOTO S3bIKA U SI3bIKA XHUMHUHU.

AmdoTepHbIe coeTUHEHHS
HEOpraHU4YeCcKUe U

XapaKTepI/I?)OBaTI) OPraHn4eCKUC U HEOPraHN4YCCKUC an)OTepHLIe
COCIMHEHUS KaK BEIECTBA C JBOMCTBEHHOM (byHKHHeﬁ KHCJIOTHO-

OpraHn4cCKuc. OCHOBHBIX CBOMCTB. AprMEHTI/IpOBaTL CBOMCTBa aMHMHOKHCJIOT KakK
aM(l)OTepHI)IX OpPraHn4CeCKux COCIMHECHUIA. PaCKpLIBaTI) Ha OCHOBC
MEKIPEAMETHBIX CBs3€l ¢ OuoIoruei POJIb aMHUHOKHUCJIOT B
OpraHu3aiuu XU3HHU.

Cou. XapaKTepmosaTb COJIM OPraHNUYCCKUX U HCOPraHNICCKUX KUCIIOT B

CBETE TEOPHH IIEKTPOIUTHYECKON arcconnaryn. KiraccupumnupoBaTth
COJIH TIO PAa3IMYHBIM OCHOBaHMAM. Pa3mudaTs obmiee, ocoOeHHOE U
€IMHUYHOE B CBOMCTBAX CPEIHUX U KUCIBIX COJICH.

OmnwuchBaTh KECTKOCTH BOJBI U CITOCOOHI €€ YCTpaHCHHS.

[IpoBonnTh, HAOMFOATH W ONMUCHIBATH XUMHUYCCKHIHA IKCTICPUMEHT C
MTOMOIIBIO POJHOTO S3bIKA U SI3bIKA XUMHHU.

[pakTnyeckas pabora Ne 2.
PCIHCHI/Ie 3KCHepI/IMeHTaHLHbIX
3a1a4 1o Teme «BemecTBa u ux
CBOMCTBa.

[T1aHupoOBaTh, IPOBOIUTE, HAOJIIOATh U OMHCHIBATh XMMUYECKUN
SKCIIEPUMEHT € COOIIOACHUEM MPAaBHJI TEXHUKH 0€30TIaCHOCTH.

[ToBTOpeHue 1 00001IIeHNE
TEMBI.

BBINONIHATE TECTHI, peIIaTh 3a1a4y U yIPaXKHEHUs 110 TEME.
IIpoBONTH OIIEHKY COOCTBEHHBIX JOCTHKEHUH B YCBOCHUH TEMBI.
KoppekTupoBats cBOM 3HaAHHSA B COOTBETCTBHH C IFIAHUPYEMBIM
pe3ynbTaToM.

KontpomsHas pabora Ne 4
«BemecTBa 1 X CBOMCTBaY.

AHanu3 KOHTPOJIBHOH paboTEHI.

Tema 4. Xumus u
COBpPEMEHHOE
00111€eCTBO.

XuMudeckasi TSXHOJIOTHSI.

XapakTepHu30BaTh XUMHUYECKYIO TEXHOJIOTHIO KaK IPOU3BOIUTEIbHYIO
cury obmectBa. OMUCHIBATh XUMUYECKHE TIPOIIECCHI, JISKAIIHE B
OCHOBE IIPOU3BOACTBA aMMHAKa M METAHOJIA, C IOMOIIBIO POJTHOTO
SI3bIKA U A3bIKA XUMUU. Y CTaHABIMBATh aHAJOTUU MEXKIY ABYMSI
npousBoJicTBaMu. DopMyIHpoOBaTh 00IIKE HAYIHBIC IPUHIIUATIIBI
XHMHUYECKOTO MPOU3BOJICTBA.

XuMudeckasi TpaMOTHOCTb KaK
KOMIIOHEHT O0IIeil KyIbTyphI
YEJIOBEKA.

TectupoBanue no xKypcy 11
Kiacca

IToBTOpeHue u 0600IIeH e
kypca. [ToBeieHre UTOrOB
y4eOHOT0 roja.

ApPryMeHTHPOBATh HEOOXOIMMOCTh XMMHUYECKOI IPaMOTHOCTH KaK
KOMIIOHEHTa OOIIEKyIbTYPHOH KOMIETEHTHOCTH YeJIOBEKa. Y METh
MOJTy4aTh HEOOXOIMMYI0 HHPOPMALIMIO C MAPKUPOBOK HA YITAaKOBKAX
Pa3IMYHBIX IPOMBILUIEHHBIX U IPOAOBOJILCTBEHHBIX TOBAPOB.

LenHOCTH HAYIHOTO
TIO3HaHMSL.
DKOJIOTHYECKOE
BOCITUTAHUE.
I'paxxnanckoe
BOCIIUTaHMUE.
Tpynosoe
BOCIIMTaHHE .




Hrorosasi KOHTpPOJIbHAS
padora

AHAN3 KOHTPOJIbHOI
padotel. ITonBenenne nToros
yue0HOro rojaa.




COI'VTIACOBAHO

[IpoTokon 3acenanus
METOJIMYECKOTO OObECTUHCHHUS YIUTEIIEH
Kadeapbl ECTECTBEHHBIX TUCIUILIAH
MBOY COII Ne 32 MO benornuHckui
oT «30» aBrycra 2023 roga Ne 1

/ E.B. MenBeneBa
noanuce pykosogurens MO ©.1.0.

COI'TACOBAHO
3amectuTenb gupekropa no Y BP

/[ I0.A.IlerpukuHa

MOJNUCh  PacIIH(POBKa MOAMHUCH

«30» aBrycra 2023 rona
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