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IosicuuTeNLHAA 3aIUCKA

PaGouyass  mporpamMma  COOTBETCTBYeT  (enepaJbHOMYy  TOCYyAapCTBEHHOMY
00pazoBaTeIbHOMY CTAaHAAPTY CPEIHEro 00Iero 00pa3oBaHus U IIPOrpaMMe Kypca XUMHUH JIUISI
10-11 xmaccoB o0mieobpa3zoBaTeIbHbIX Oprann3anuii 6azoBoro yposHs (aBTopsl O. C. ['abpuensH,
N. T. Octpoymos, C. A. CnankoB).

PabGouass mporpamma Mo XWMHU COCTaBJICHA B COOTBETCTBHH C MPUMEPHBIMH pPabOYrMU
nporpammamu [abpuensuna O.C.u CrnagkoB C.A. Ilpeamernas nuaus ydeOnmkoB O. C.
labpuensna, U. I'. Octpoymosa, C. A. CmagkoBa mis 10—11 kmaccoB o0meoOpa3zoBaTeIbHBIX
opraHuzaruii: 6a30BbIi ypoBeHb -2 u3n. — M. : [Ipocsemenue, 2021r. [IporpamMmma paccuntana Ha
CTyHeHb cpeHero oouiero oopasosanus (10-11kmaccsr).

[To yuebnomy mmany HU COYVY «lllkona pamoctu» Ha M3ydeHHWE XUMHH OTBOAUTCS 1

4acoB B Hegento. 35 yueOHbIx Heaenb B 10 kimacce — 35 yacoB 3a yueOHbIN ro1. 34 yueOHbIC HEeIeTn
B 11 kmacce —34 yaca 3a yueOHbI# To1. MToro 69 gacos 3a 10-11 kmaccsl.

Y4yeOHUK:

INabpuensu O.C. Xumus 10 kmacc: yue0. mis 001meo0pa3oBaT. opraHu3aiuii: 0a30BbId ypOBEHbB/
O.C. l'abpuensu, .I'. Octpoymos, C.A. CnankoB. — M.: [Ipocsemenne, 2019r.

["a6puensua O.C. Xumus 11 knacc: yue6. nis o0meodpa3oBaT. opraHu3aiuii: 6a30BbIi ypOBEHb/
O.C. l'abpuensa, .I'. Octpoymos, C.A. CnankoB. — M.: [Ipocsemenne, 2020r.

Ilnanupyemblie pe3yabTaTbl 00y4YeHUsI.

[Ipn m3yueHun kypca «XuMus» B cpeaHeil (IOJIHOW) IMIKOJE OO0ydaromuecs AOJKHBI
AOCTUTHYTbH OHpGI[eJIéHHBIX PE3YJILTATOB.
JInyHOCTHBIE pPe3yJIbTAThI
B IIECHHOCTHO-OPHUEHTAIIMOHHOW cdepe — ocos3nHaHue  POCCUNCKOU

TpaXKIaHCKOM HAEHTUYHOCTH, MaTPUOTHU3Ma, YyBCTBA TI'OPJOCTH 3a POCCHUICKYIO
XUMHUYECKYIO HAyKY;

B TPYIOBOH cdepe — 20mosHOCmb K OCO3HAaHHOMY BBIOOPY NajibHeHIIei
oOpa3oBaTeIbHON TPACKTOPUHU HJIH TPYJIOBOH NESITEIBHOCTH,
B TMO3HaBaTEJIbHOW (KOTHUTUBHOW, WHTEIUICKTyalbHON) cdepe — ymenue

YIOPaBJISITh CBOCH MO3HABATEIBHOU NS TEIbHOCTBIO, 20MOBHOCMb U CNOCOOHOCMb K
00pa30BaHHUIO, B TOM 4YHCJIC CaMOOOpa3OBaHWIO, HA MPOTSHKCHHUU BCEH JKU3HMU;
CO3HATEJIbHOE OTHOIICHUE K HEMIPEPHIBHOMY OOPa30BaHUIO KAK YCIIOBHIO YCIICIITHOM
npodecCHOHAITbHOMN U OOIIIECTBEHHOM JIeITEIbHOCTH;

B cdepe cOepexeHHus 3J0pOBbSI — npuHamue u peaiuzayus TESHHOCTEH
3I0pPOBOTO M 0€30ITaCHOTO oOO0pa3za KXW3HU, Henpusmue BPEIHBIX IPUBBIYCK
(kypeHUsi, ynmoTpeOJIeHUsI alIkoroJisi, HAPKOTUKOB) Ha OCHOBE 3HAHWM O CBOMCTBax
HApPKOJIOTHYCCKUX U HAPKOTHYCCKUX BEIICCTB.

MeTanpeaMeTHbIe pe3yJbTaThl

—  ucnoav3osanue YMEHHHW W HABBIKOB Pa3IWYHBIX BHUJOB IMO3HABATCIILHOM
ACATCIBbHOCTH, HpI/IMCHCHI/Ie OCHOBHBIX METOJI0OB ITIO3HAHUA (CI/ICTCMHO—
WH(pOPMAITMOHHBINA aHAJIN3, HAOJIOJACHUE, U3MEPECHHUE, MPOBEJICHUE SKCIICPUMCHTA,
MO,Z[CJIHpOBaHI/IC, HnccieaoBaTrcJibCKast ,HGHTGHBHOCTI:) JJIA I/IByLICHI/I}I pa3J'II/I‘~IHI:IX
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CTOPOH OKpY>Karolei 1eCTBUTEIIbHOCTH;

— enadeHue OCHOBHBIMHU HWHTEJJICKTYIBHBIMU OIlepanusiMu: (HOpMYyITUpPOBKaA
TUIIOTE3bl, aHaJIW3 M CHUHTE3, CpaBHEHHME M cUcCTeMaruszanus, o0oOlieHue u
KOHKpPCTU3alus, BbISIBJICHUC MIPUYUHHO- CIICACTBCHHBIX CBSA3CH U IOUCK AHaJIOI'OB,

— nosHanue OOBEKTOB OKPYKAIOIIErO0 MHpa OT OOMIETO 4Yepe3 OCOOEHHOE K
CANHUYIHOMY

— )YMeHue TEHEPHUPOBATh UJIEM U OIPEACISITh CPEACTBA, HEOOXOIMUMBIE IS UX
peanusanuu;

— YMeHue ONpENessITh LMW U 3aJadyd AesITeIbHOCTH, BBIOMpATh CpejcTBa
pcanun3alu LCJIN U IIPUMCHATHb UX Ha IMPAKTHUKE,

—  UCNONb306aHUe PAIUYHBIX HCTOYHUKOB I MOJYYEHUS XHUMHUYECKOMH
uHpoOpmMali, MOHUMAaHHUE 3aBUCUMOCTU COJEpXKaHUs U (OPMBI NPEACTABICHUS
nH(pOopMauu OT 1eJield KOMMYHUKAIIUU | aJpecara;

— VYMeHue TIPOAYKTUBHO OOIIAThCA U B3aUMOJICHCTBOBAaThH B IMpoliecce
COBMECTHOM AESITEIbHOCTH, YUUTHIBATH TO3UIINU JPYTUX YYACTHUKOB JICSTEIHHOCTH,
3¢ HEKTUBHO pa3peniaTh KOH(PIIUKTHI;

— 20mo8HOCMb W CIIOCOOHOCTh K CaMOCTOSITENIbHON  HMH(OPMAIIMOHHO-
[MO3HABATEJILHON JEsITEeIbHOCTH, BKJIIOYAsi YMEHHE OPUEHTHUPOBATHCS B PA3IMUHBIX
WCTOYHUKAX HWHQPOpPMAIMU, KPUTUYECKH OICHUBATh W  HHTEPIPETUPOBATH
UH(OpMaIHIO, TTOJIy4aeMYyIO U3 PA3IMUYHBIX HCTOYHUKOB;

— VMeHue WCIIOJIB30BaTh CpeACTBa WH(MOPMAIMOHHBIX U KOMMYHHUKAIIMOHHBIX
texHosioruit (manee — HWMKT) B pemieHMM KOTHUTUBHBIX, KOMMYHHKATUBHBIX U
OpraHU3allMOHHBIX 337lad C COOJIIOJCHUEM TPEOOBAaHUM HSPrOHOMUKH, TEXHUKHU
06€30MacHOCTH, TUTUEHBI, PECYPCOCOEPEKEHUSI, MPABOBBIX U ITUYECKUX HOPM, HOPM
nHOPMAITMOHHON 6€30MacHOCTH;

— 81adeHue A3bIKOBBIMH CPEJICTBAMH, B TOM YHCJE U SI3bIKOM XUMHU — yYMEHHUE
SICHO, JIOTUYHO M TOYHO H3JaraTh CBOIO TOYKY 3PEHHUs, UCHOJIL30BAaTh aJICKBAaTHbHIC
SI3PIKOBBIE CPEJCTBA, B TOM UMCJIE W CUMBOJIbHBIE (XMMHUYECKHUE 3HAKHU, (POPMYIBI U
ypaBHEHUs).

IIpenmeTHble pe3yJibTaThl

U3YYCHUS] XUMUM Ha 0a30BOM YpPOBHE Ha CTYINEHHU CcpeAaHero (IOJHOro) OOIIero
00pa3oBaHUs SBIISIIOTCS:

1) B mo3HaBaTelIbHOU cepe:

— 3HaHue (IIOHUMAaHWUE) U3yUYECHHBIX ITIOHATUI, 3aKOHOB U TEOPUH;

— YMeHue ONHWCHIBATh JEMOHCTPAIlMOHHBIE M CAMOCTOSITEJIBHO IPOBEICHHBIE
SKCTIEPUMEHTHI, UCIIONB3Ys IS TOI0 €CTECTBEHHBIM (PYyCCKUI, POTHOI) SI3BIK U
SI3BIK XUMUH;

— yMeHue KIAacCU(PUIUPOBATH XUMHUYECKHE DJIEMEHTBHI, MPOCThIE U CIIOKHBIC
BEIIIECTBA, B TOM YHCJI€ U OPraHUYECKHUE COECAWHEHMs, XMMHUYECKHE PEaKIUu IO
pa3HBIM OCHOBAHMUSM;

— YMeHue  XapaKTepu30BaThb H3yYEHHBIE  KJIACChl HEOPraHWYECKUX U
OpPraHUYECKUX COCAMHEHUMN, XUMHUYECKHUE PEAKIINY;

— 20mo6HOCmb TIPOBOJUTH XUMHYECKHH SKCHEPUMEHT, HaOJII0IaTh 3a €ero
MpOoTEeKaHUEM, (PUKCUPOBATHh PE3YJIbTAThl CAMOCTOSITEJIBHOTO M JIEMOHCTPUPYEMOTO
AKCIIEPUMEHTA U J1€J1aTh BEIBOIBI;

— ymeHue GOPMYJIMPOBATh XHMUYECKHE 3aKOHOMEPHOCTH, IPOTHO3UPOBATH
CBOMCTBA HEU3YyUYECHHBIX BEIIECTB 10 aHAJIOTUH CO CBOMCTBAMU U3y YE€HHBIX;

— NOuUcK WCTOYHUKOB XHMMHUYECKON HH(OpMalUU, IOJyYeHHE HEeOOXOAUMOU
nH(pOpMAIH, €€ aHAIU3, U3TOTOBJIIEHUE XUMHYECKOTO MH(OPMAIITMOHHOTO TPOIYKTA
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H €TOo IMpE3CHTaAlMs,

— enadenue 00s3aTEILHBIMU CIIPABOYHBIMH MaTepuaiamu: Ilepuommueckoit
cucremon xummuueckux snemeHToB J[. M. MenneneeBa, tabnuueil pacTBOPUMOCTH,
3JIEKTPOXUMHUYECKUM psnoMm HaMpsKECHUN METAJIOB, psiaoMm
AJIEKTPOOTPHULIATEIBHOCTY — JUIsI XapaKTEPUCTUKU CTPOEHUs, COCTaBa U CBOMCTB
aTOMOB DJIEMEHTOB XMMHYECKHX 3JeMeHTOB I-IV meprnonoB m oOpa3oBaHHBIX UMHU
IIPOCTBIX U CIIOYKHBIX BEILIECTB;

— ycmauoeneHue  3aBUCUMOCTH CBOMCTB W IIPUMEHEHMs  Ba)KHEHMIIHNX
OpPraHUYECKUX COEAUHEHHM OT HMX XMMHUYECKOIO CTPOEHHUs, B TOM 4YMCIE U
00YCJIOBJIEHHBIX XapaKTEPOM 3TOTI0 CTPOEHUs (MPEeaeabHbIM WU HEINpPEeaeIbHBIM) U
HanuaueM (GYHKIIMOHATbHBIX TPYIII;

— Moldenuposanue MOJIEKYJ BaKHEUIINX HEOPraHUYEeCKUX W OPraHUYeCKHUX
BEILIECTB;

— NOHUMAaHUe XUMWYECKOU KapTUHBI MUpPa KaK HEOTHEMJIEMOI YaCTU LEIOCTHOU
Hay4YHOU KapTUHBI MUPA;

2) B LIEHHOCTHO-OPUEHTALIMOHHOM cepe — aHaIM3 U OIEHKa IOCIEICTBUMN JJIsI
OKpy’KarImiei cpeapl OBITOBOM UM IMPOWU3BOJCTBEHHOW JESTEIbHOCTA YEJIOBEKA,
CBSI3aHHOM C MTPOM3BOJICTBOM M MEPEpadOTKON BAXKHEUIITUX XUMUYECKHUX IMTPOTyKTOB;

3) B TpyHoBO#l cdhepe — nposederue XUMHUUYECKOTO IKCIIEPUMEHTA; pa3gumue
HaBBIKOB Y4Y€OHOM, TPOCKTHO-HUCCIIECIOBATEIILCKOW, TBOPUECKON IEATECILHOCTA TPU
BBINOJIHEHUW UHAWBUYaJIbHOTO MPOEKTA 110 XUMUH;

4) B cdepe 3A0poBOTO OOpasza XKHU3HU — cCoONt00eHue TpaBuil 0€30MacHOTO
oOpalieHusi ¢ BEIIeCTBaMM, MaTepHajaMd M XUMHUYECKHMHU MPOIECCaMU; OKa3aHHUE
IIEPBOM MOMOILIM MpPHU OTPABICHHUSX, OXKOTrax M JAPYTMX TpaBMax, CBSI3aHHBIX C
BEIIECTBAMH U JIAOOPATOPHBIM 000PYTOBAaHUEM.

B pe3ysibTaTe nzyueHus yueOHOro nmpeamMera «XuMus» Ha YPOBHE CpPeHEro o01ero
o0pa3oBaHus:

BoinyckHuK Ha 0230BOM YPOBHE HAYYMTCSH:

—  packpbIBaTh Ha MpPUMEPAX POJib XUMUU B GOPMUPOBAHUN COBPEMEHHOM HAay4YHON KapTHHBI
MHpa U B IPAKTUYECKOMN JACSITEIBHOCTH YEIOBEKA;

— ACMOHCTPHUPOBATH HA MPUMCPAX B3aMMOCBA3bL MCIKIY XUMHEH U APYruMunu €CTCCTBCHHBIMU
HayKaMu;

—  packKpbIBaTh Ha MPUMEPAX MOJOKEHU TEOPUU XUMHUECKOTro cTtpoeHnsi A.M. byTtiepona;

— mnoHumarb puznueckuit cMpica Ilepuoauueckoro 3akona /I.M1. MenaeneeBa 1 Ha €ro OCHOBE
O6’[>HCH$ITB 3aBHCHUMOCTb CBOMCTB XHMHYECKUX DJIEMECHTOB U O6paBOBaHHBIX MU BCUICCTB OT
3IEKTPOHHOTO CTPOEHUS aTOMOB;

—  OOBSACHATH MPUYMHBI MHOTO0OpPA3Wsi BEIIECTB HAa OCHOBE OOMNIMX MpEACTaBICHUN 00 WX
COCTaBe€ U CTPOCHUH;

— INPUMEHATH IIpaBUJIa CHUCTEMATHYECKOW MEXIYHApOJHOM HOMEHKIATYPbl Kak CpelIcTBa
Pa3INYCHUA U I/IZ[GHTI/I(bI/IKaI_[I/II/I BCHICCTB IO UX COCTABY U CTPOCHUIO,

—  COCTaBIISITh MOJIEKYJISIDHBIE U CTPYKTypHblE (DOPMYJIbI OpPraHMYECKHUX BEIIECTB Kak
HOocuTene HHOpMAMKM O CTPOCHUHM BEIIEeCTBA, €ro CBOWCTBAX U MPUHAUIEKHOCTH K

OIpEEIEHHOMY KJIaCCy COEIMHEHUM;



—  XapaKTepHW30BaTh OpPraHMYECKHE BEIIECTBA IO COCTaBy, CTPOCHHIO U CBOWCTBaM,
YCTaHaBJIMBATh NPUYNHHO-CIICACTBCHHBIC CBA3U MCIKAY HAHHBIMU XapaKTCPUCTUKAMU BCIICCTBA,

— IPUBOJUTH IPUMEPHl XUMHUYECKHUX pEaKLUi, pPACKPBIBAIOIIUX XapaKTEPHbIC CBOWCTBA
TUNIMYHBIX TPEJCTaBUTENICH KIACCOB OPraHWYECKHX BEHICCTB C IETbI0 WX WACHTH(QHKAIHNU U
00BICHEHUS 00JIaCTH IPUMCHECHUS;

—  TPOTHO3HPOBATH BO3MOXXHOCTh MPOTEKAHWS XMMHUUYECKUX PEaKIUii Ha OCHOBE 3HAHWUHA O
TUIIAX XUMHUYECKOM CBS3M B MOJICKYJIaX PEareHTOB U UX PEaKLIIMOHHOM CIIOCOOHOCTH;

—  WCIOJIb30BaTh 3HAHHMS O COCTaBe, CTPOCHUM W XHMHUYECKHX CBOWCTBaX BEHICCTB JUIS
0€30I1aCHOTO PUMEHEHUS B MPAKTHUECKON eI TEITbHOCTH;

—  TPUBOJIUTH IMPUMEPHI MPAKTUYECKOTO MCIOJIB30BAHUSA MPOIYKTOB NEepepaboTKu HeDTH U
NPUPOIHOTO Ta3a, BHICOKOMOJEKYJSPHBIX COCAMHEHHUH (MOJIMATHIIEHA, CHHTETUYECKOTO KaydyKa,
aIeTaTHOTO BOJIOKHA);

— TIPOBOJMTH OMBITHI TIO PACMO3HABAHUIO OPTraHMYECKMX BEIIECTB: TIUICPUHA, YKCYCHOMH
KHCJIOTBI, HCIIPCACIIbHLIX JKXHUPOB, INTIOKO3bI, Kpaxmajia, 6€J'IKOB — B COCTAaBC MUIICBBIX NPOAYKTOB U
KOCMETHYECKHUX CPE/ICTB;

—  BIAJCTh NpaBUJIAMHU U TIpUEMaMy O€30MacHON paboThl C XMMHYECKUMH BEUICCTBAMHU H
1abopaTOpHBIM 000PYIOBAaHUEM;

— YCTaHaBJIMBATb 3aBUCHUMOCTH CKOPOCTHU XUMHYECKOUI pCakuun U CMCIHICHUSA XUMHYCCKOI'O
pPaBHOBECHUS OT PA3TUYHBIX (PAKTOPOB C IENBIO ONPEIEICHUsI ONTUMAIIBHBIX YCIOBUI MPOTEKAHUS
XUMHYECKHIX TPOIIECCOB;

—  TIPUBOJUTH MPUMEPHI TUAPOIIN3A COJICH B TIOBCETHEBHOM KH3HH YEIIOBEKA;

— MPpUBOJUTH IMPpUMCPbL OKHCJINTCIbHO-BOCCTAHOBUTCIBbHBIX peaKI_[I/Iﬁ B npuponae,
MMPOU3BOACTBCHHBIX MMPOHCCCAX U KUSHCACATCIBHOCTU OPraHu3MOB;

—  TIPUBOJUTH MPUMEPHI XUMHUECKUX PEAKIIHA, PACKPHIBAIOIINX OOIIHE XUMHUECKUE CBOWCTBA
MPOCTHIX BEIIECTB — METAJIOB U HEMETAJLIOB;

— TPOBOAMTH pacyeTbl Ha HAXOXKICHHE MOJEKYJIIpHOM (opMynsl yrieBogopoaa 1o
nNpoaAyKTaM CropaHvud M IO C€ro OTHOCHUTEJIBHONM IIJIOTHOCTH M MACCOBBIM J0JIIM 3JIEMCHTOB,
BXOJISIIIUX B €70 COCTaB;

—  BIAJCTh TpaBWIAMH O€30MacHOrO OOpalIeHUs] C EIKUMH, TOPIOYUMH ¥ TOKCHYHBIMHU
BCIICCTBAMH, CpCACTBAMU 651TOBOI>'I XHUMHU,

—  OCYWIECTBIATh IOMCK XHMHYECKOH HH(OpManuy MO Ha3BaHUAM, HACHTH(PHKATOPaM,
CTPYKTYPHBIM (pOpMyJiaM BEIIECTB;

—  KPHUTHUYECKH OIICHUBATh U MHTEPIPETHPOBATH XUMHUYECKYIO HH(DOPMAIIHIO, COMIEPIKAITYIOCS

B COOOILICHMAX CpEACTB MaccoBOi HHpopmaiuu, pecypcax MHTepHeTa, HayYyHO-HOIYJSPHBIX



CTaThsX C TOYKH 3PEHUS €CTECTBCHHO-HAYYHOW KOPPEKTHOCTH B IIEJISIX BBISBICHHS OIIMOOYHBIX
CY>KIeHHUH 1 (popMHUpPOBaHHSI COOCTBEHHOH TMO3HIINH;
—  TPEICTaBIATh MYTH PEUICHUS TI00ATbHBIX MPOOIEM, CTOSIIUX TEepel YeTOBEYECTBOM:

OKOJIOTMYCCKHUX, SHEPICTUUCCKHX, ChIPHEEBBIX, U POJIb XUMHHU B PCHICHUHU 3THUX npo6neM.

BbinyckHuK Ha 6230BOM YPOBHE MOJIYYHT BO3MOKHOCTh HAYUHTHCSH:

—  ULTIOCMPUpPOB8AmMb HA NPUMEPAX CMAHOGIEeHUe U IBONIOYUI0 OP2AHUYECKOU XUMUU KAK HAYKU
HA pa3uyHbIX UCMOPUYECKUX MAnax ee paseumusi;

—  UCNONb3068aMb MemOoObl HAYYHO20 NO3HAHUA NPU 6bINOJHEHUU NPOEeKMO8 U YYyeOHO-
UCCIe008amenbCKUX 3a0ay No  U3VHEeHUlo0 C80UCMmS, Cnocob08 NoNyuYeHUusi U pPAacno3HABAHUs
Op2aHU4ecKUux euecmas,

—  00BACHAMb NPUPOOY U CROCOOBI OOPA30BAHUSL XUMUYECKOU CBA3U. KOBALEHMHOU (NOAAPHOU,
HENoNAPHOU), UOHHOU, MEMALIUYecKoU, B000POOHOU — C Yelblo ONpedeNeHUss XUMUYECKOLL
AKMUSHOCMU 8eU|eCNE;

—  YCMaHaenueamv 2eHemuyecKylo C6a3b MedNcO0y KIACCAMU OpP2aHU4ecKux eeujecms OJisl
000CHOBAHUA NPUHYUNUATILHOU 803MONCHOCMU NOJIYYEHUS OpP2AHUYECKUX COeOUHEHUU 3A0aHHO20
cocmasa u Cmpoenusl;

—  YCmMaHaenueamv 63aumMoceazu mexncoy gaxmamu u meopuei, NPULUHOU U CledCmeuem npu
aumanuse npooIeMHbIX cumyayuil U 0O0CHOBAHUU NPUHUMAEMbIX PEUeHUll HA OCHO8Ee XUMUYECKUX

3HAHUUL.

Copep:xanue Kypca XMMHUH

10 kaace (35yac)

OPTAHHUYECKAS XUMUSA

Teopusi cTpoeHNsi OpraHuvYeCKUX COeMHEHU I

I[Ipeamer oprannydeckoil XuMuu. MecTo U 3HaUE€HHUE OPraHUYEeCKOW XUMHUU B
CUCTEME ECTECTBEHHBIX HayK. BaseHTHocTh. Xumundeckoe crpoeHue. OCHOBHBIE
IIOJIOKEHUSI TEOPUM CTPOCHUS OPTraHUYECKUX COCAUHEHUU. YTIJIEPOIAHBIM CKeJeT
opzanuueckou moaexkyavt. Kpamnocmo xumuueckoi ceéaszu. zomepus u usomepsl.

YrieBoaopoasl 4 UX NPUPOAHbIE HCTOYHUKH

Auaxkansbl. [Ipuponnbiii ra3, ero cocrtaB WM NPUMEHEHHE KaK HMCTOYHHUKA
SHEPIrUuu U XMMUYECKOTO ChIPbs. ['oMonornuyeckuil psia npeebHbIX yIIeBOI0POIO0B.
HN3oMeprsi 1 HOMEHKJIATypa aJKaHOB. MeTaH M 3TaH KaK NPEACTaBUTENN aJIKaHOB.
CpolictBa  (ropeHuMe, peakUMHU  3aMEllEeHMs], IHUPOJHN3, JAESTUIPUPOBAHUE).



IIpumenenue. KpekuHr um wu3oMepuszanusi ajkaHOB. AJIKUJIbHBIC paJuKaibl. MexaHusm
CBOOOIHOPAIUKAILHOTO raJIOTeHHPOBAHUS AIKAHOB.

AJIKeHbl. OTWJIEH KaK IpeacraBuTenb ajkeHoB. Ilomydyenune »othiieHa B
MMPOMBIIIJICHHOCTH (JIETUAPUPOBAHUE D3TaHAa) W B JlabopaTropuu (Aeruapararus
stanosia). CBoiicTBa (TopeHHe, OpomMHUpOBaHHWE, THIpATAIUSI, MNOJIUMEpPHU3AIIH,
okuciieHne pactBopoM KMnO4) u npumenenwe sTwieHa. [lomustunen. llponunen.
Cmepeopezynsapnocms noaumepa. OCHOBHBIE IMOHSITUS XUMHUH BBICOKOMOJIEKYIISIPHBIX
coequHeHUM. Peaknimu noJuMepu3aiu.

Jduenbl. byragueH u H30IpeH Kak MpPEACTaBUTEINW JOUEHOB. Peakuuu
MPUCOEIUHEHHUSI  C  y4YacTUEM  COIPSDKEHHBIX  JIUEHOB (6pomupoBaHnue,
MOJIMMEpHU3alusl, THAPOTAIOTeHUPOBAHUE, THApPUpOBaHUE). HarypanbHBIH ©
CUHTETUYECKUU KayuyKku. Pe3nHa.

AJIKMHBI. AIIETUIEH KaK MNOpeAcTaBUTeNb alKUHOB. llomyuenuwe aimeruneHa
KapOUIHBIM W METAaHOBBIM criocobamu. [lonyuenue xapbuoa rarnvyus. CBOUCTBA
(ropenue, OpoMupOBaHUE, TUAPATALINS, TPUMEPU3ALINS) U TPUMEHCHHUE alleTUIICHA.

Apenbl. beH3on kak TIpenctaButesib apeHoB. COBpPEMEHHBIE NPEICTABICHUS O
cTpoeHun Oenzona. CBoiicTBa OeH3ojia (ropeHue, HUTPOBAHHWE, OPOMHUPOBAHUE) U €rO
MpUMEHEHUE.

Ilpuponusiii raz. CoctraB HOPUPOAHOTO Taza, €ro HaXO0XIAEHHUE B NOPUPO/IE.
[MpeumyiiectBa TIPUPOAHOTO Ta3a Kak TOIUITMBA. XHMHUYECKas mnepepadoTka
PUPOJHOTO Traza: KOHBepcHUs, Muposin3. CUHTE3-ra3 U ero UCIoJb30BaHUE.

Hedts um cnocobwr e€ mepepaborku. IlonyTHbIE HedTsHONW ra3, ero cocraB H
(pakuun (razoBblii O€H3WH, HpoIllaH-OyTaHoBas, cyxou ra3). Hedts, e€ coctaB u
nepepaboTka (meperonka, KpekuHr, pudopmuHr). Hedrenpoayk- Tel. OKTaHOBOE
4uCIJI0O OCH3WHA.

Kamennsiii yronp u ero nepepaborka. MckomaeMbli yrojib: aHTpAIdT, KaMEHHBIMH,
Oypsbiii. KokcoBanme kameHHOro yrias. KOKcoBwIi  ra3, ammuad- Hasi BOJa,
KaMEHHOYToJIbHasi cMoJja, KOKc. ['azudukanyss v KaTalUTHYECKOE THAPUPOBAHUE
KaMEHHOTO YTJIsl.

Jlemoncmpayuu

« OTHOIIICHWE METaHa, dTHUJICHA, alleTHIeHa U OeH30J1a K pacTBOpam IIiep
MaHTaHaTa KaJiusl U OPOMHOU BOJIE.

« [TonryuyeHnue >TuIIeHa peaKkuei Aerujaparaliiyd dTaHoJa U areTUJICHA
THAPOJIU30M KapOwjia KaJIbITUs

« Pa3znoxxeHne kaydyka TIpU HarpeBaHWUU, HCITHITAHHUEC

OPOAYKTOB Pa3JI0KEHUs Ha HENpeAesIbHOCTB.Kucnopoacoaepxkaiye
OpraHUYeCKHe COCIMHCHUS

KI/ICJIOPOII 1 a30TcoAcpKalMe OPraHndeCKue COCAMHCHUSA

Cnuprsl MeTaHOJ M 3TaHOJ KakK MPEICTAaBUTENIM MPeJeTbHbIX OJHOATOMHBIX
cnuptoB. CBolicTBa »TaHoJia (TOPEHHUE, OKHUCICHHUE B aJbJICTUI, JEerhapaTarus).
[Momyuyenune (O6po’keHHEM TITIOKO3bI M THApATAIMEH dTHUJIEHA) U TPUMEHEHHUE dTaHOJIA.
DTUICHTIUKOIb. [ IMIIEpHUH KaK emle OJINH MPEICTaBUTEIb MHOTOATOMHBIX CIHUPTOB.
KauecTBeHnHas peakiusi Ha MHOTOATOMHBIE CITUPTHI.

®enoa Ilonyuyenne ¢enona n3 kameHHoro yris. KameHHbli yrons U ero
ucrioib3oBanue.  KokcoBaHue  KaMEHHOrO  yIUisl,  BaKHEMIIME  OPOIYKTHI
KOKCOXMUMHUYECKOTO MPOU3BO/ICTBA.

B3aumMHoe BiausiHHE aTOMOB B MoJieKyJsie ¢eHosa (B3amMOJICHCTBUE C OPOMHOM
BOZIOU U ruapokcuioM Hatpusi). [lomydenne u nmpumeHenue GeHona.
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Aabaernabl. Dopmanpaerul U amneraibJAeTrU]l Kak NPEACTaBUTEINU aIbJICTHI0B.
ITonsiTue o keronax. CBoicTBa (peakLMs OKHUCIEHUSI B KMCJIOTY U BOCCTaHOBJIEHUS B
COUPT, peakius TOoJUKOHAeHcaun Qopmanbaerunga ¢ denonaom). [lomydenue
(OKHCIIEeHHEeM CIHUPTOB) W TIpUMEHeHHe ¢opmaibieruia W aleTalbIeruaa.
denosoopmanbaeruIHble MIacTMacchl. TepMONIacTUYHOCTh U TEPMOPEAKTUBHOCTb.

KapOoHoBbIe KHCJI0TBI. YKCYCHasi KHUCJIOTa KakK IPEACTABUTEIb MNPEICIbHBIX
OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT. CBolicTBa YKCYCHOM KHCJIOTBI
(B3aMMoOJIeliCTBHE C METaJUIaMH, OKCHJAaMHM METaJUIOB, TMAPOKCUJIAMH METAJLUIOB U
COJISIMH; peakiysi arepudukanun). [IppuMeHeHrne yKCyCHOM KUCIIOTHI.

Caoskabie 3pupbl U kupbl. Cl1oXKHBIE YPUPHI KaK TPOAYKTHl B3aUMOJICHCTBUS

KHCJIOT CO CIUPTaMH. 3HAUE€HUE CJIOKHBIX 3(UPOB B NPUPOJE U KHU3HU YEJIOBEKA.
OTtaenbHbIE TPEACTABUTENN KUCIOT HHOTO CTPOCHHUS: OJIEMHOBAsI, TMHOJIEBas, JIMHOJICHOBAS,
aKpWJIOBas, IIaBeJieBasi, OeH30HHasl.

Kupbl kak cloxHBIE >GUPHI TIHUIEPUHA U JKUPHBIX KapOOHOBBIX KHCIOT.
PactutenbHble W JKUBOTHBIE >KHUPBI, UX COCTaB. [ MAPOJIM3 UM OMBUICHUE >KUPOB.
Mpeuta. Cunternueckue Morotiue cpeactsa (CMC). [IpumeHeHue )KUPOB. 3aMeHa )KUPOB
B TEXHUKE HEITUIIIEBBIM ChIPEM.

YraeBoabl. Ilonsatue 00 yrneBogax. [Imoko3a Kak — IpeICTaBUTENb
MoHOcaxapuaoB. [loHsTHE O JBOMCTBEHHOW (PYHKIIMM OPraHUYECKOTO COCITUHCHUS
Ha MpPUMEpPE CBOMCTB TJIIOKO3bl KakK ajbJerujia U MHOTOaTOMHOIO cHUpTa —
anpaeruaocnupra. bpokeHue TriaoKo3bl. 3HAY€HHWE YW NPUMEHEHUE TJIHOKO3bI.
DdpykTO3a KaKk U30MEP TIIFOKO3bI.

Caxapo3a kak npeacraBuTelb gucaxapuioB. [IpousBoicTBo caxapa.

Kpaxman u nemmrosio3a Kak IIPpEACTaBUTENM HoaucaxapuaoB. CpaBHEHUE HX
CBOMCTB M OHoJiornyeckas poJib. [IpyuMeHeHue 3TuxX noiamucaxapuaos.

A3oTcoaep:Kane OpraHuiveckKne coeTnHeHnst

AMMUHBI. MeTUIaMUH KaK TPEeACTaBUTENb alu(aTUUYeCKUX aMHUHOB M aHWIIUH
— Kak apoMatndeckux. OCHOBHOCTh aMMHOB B CPABHEHHHM C OCHOBHBIMHU CBONMCTBAMH
aMM#aka. AHWIMH U €ro CBOWMCTBa (B3aMMOJICHCTBHE C COJISTHOW KUCIIOTOW W OPOMHOM
BoJIoM). B3ammHOe BiIMsSHHME aTOMOB B MOJIEKYJaxX OPraHHUYECKHX COCAUHEHHH Ha
npumepe aHwiuHa. [lomyuenue anwnumHa no peakuuu H. H. 3ununa. Ilpumenenue
aHUJIMHA.

AMMHOKHMCJIOTBI. [JMIMH W ajaHuH KakK [PEICTaBUTEIN HOPUPOIHBIX
amuHOKHCIOT. CBolicTBa aMHUHOKHCIOT Kak  aM@OTEpPHBIX  OPTaHUYECKUX
coequHeHU (B3auMoJAeWCTBHE C IMieaodyamMu U kucinotamu). OcoOeHHOCTH
JIUCCOITMAIINU aMHUHOKHCIIOT B BOJHBIX pacTBOpax. bunomnspHsie noHbsl. OOpa3zoBaHue
MOJUIIENITUAOB. AMHUHOKAIIPOHOBAsI KHCJIOTAa KaK MOPEACTABUTEIb CHUHTETHUYECKHUX
aMUHOKHUCIIOT. [loHsATHE O CHUHTETMYECKMX BOJIOKHAX Ha IpUMEpe KampoHa.
AMUHOKHUCIIOTHI B IPUPOJE, X OUoIornyeckas poisib. HezameHnMble aMUHOKHCIOTHI.

Beaxkun. benkn kak nomunentuabl. CTpyKTypa OEIKOBBIX MoJieKys. CBoiicTBa
OenkoB (ropeHue, TUAPOJIN3, [IBETHBIC peakiinn). buosorudeckas posib OEIKOB.

I'eneTnueckas cBsA3b MEXAYy KJIACCAMHU OPraHUYECKUX COCIUHECHUN.

[ToHsAiTHE O TeHETUYECKOM CBSI3M U T€HETUYECKUX PAaAX.



demoncmpayuu

« ITony4yeHnue anpaernioB OKMCICHUEM CIIUPTOB.

« KauecTBeHHas peakiyss Ha MHOIOAQTOMHBIE CITUPTHI.

+ 3aBUCUMOCTb PacTBOPUMOCTH (peHoJa B BOJE OT TEeMIEpaTyphl.

« B3aumoneiictBue ¢ OpomHoi Bogoi u xiopuaom >xenesa(lll) kak kaue-
CTBEHHBIE pPEaKIUU Ha (PEeHOII.

« Peaknum cepeOpsiHOro 3epkajga U CO CBEKENOJYUYEHHBIM T'MIAPOKCHUIOM
Mmeau(ll) npyu HarpeBaHMM Kak KaueCTBEHHBIE PEAKILIMM Ha ajibJICTUbI.

« O0Opa3ipl MypaBbUHON, YKCYCHOM, ITaJIbMUTHHOBOU U CTE€AapUHOBOUKHCIIOT
U UX PacTBOPUMOCTH B BOJE.

« CBolicTBa I'IIOKO3bI KaK aJibJAeTHJa U KaK MHOTOAQTOMHOI'O CIUpPTa B

peakusx ¢ ruapokcuom meau(ll).
« Unentudukanms kpaxmana.
« KadecTBeHHBIC peakIiiu Ha OCIKH.

Jlabopamopnuvie onvimoi

« CpaBHEHHE CKOPOCTH HMCHApPEHUsI BOJbI U 3TAHOJIA.

« PacTtBOpUMOCTE rimuepuHa B BOJIE.

« XMMHYECKHE CBOMCTBA YKCYCHOUW KHMCJOTHI.

« OnpenesieHWe HEMNPEIEIbHOCTA PacTUTENBHOTO Macia.

« Unentudukanms kpaxmaiaa B HEKOTOPBIX NPOAYKTaX MATAHUS.
« M3roToBiieHHE KpaxMaJbHOI'O KJIEUCTEpa.

« M3roroBienue Moaened MOJIEKYJ aMHUHOB.

« M3roToBJIEHHUE MOAEIN MOJIEKYJIbI TJIUIUHA.

Ilpakmuueckana padoomahel.
Wnentudukaiysi opraHuuecKuX COCITUHEHUH

Oprannyeckasi XuMHusi M1 001IECTBO

Bbuorexnonorus. JlpeBHeilmue W COBpPEMEHHBIE OHOTEXHOJOTrHU. Bax-
HelImime HarpaBlIeHUsT OWOTEXHOJIOTUH: TeHHas (TeHeThYecKasl) M KIIETOYHAas
nHxeHepusi. KimnonunpoBanue.

I[Momumepsr. Krnaccudukanuss monumepoB. VCKyCCTBEHHBIE MNOJIUMEPHI:
eJUTYyJIOM, alleTaTHBIN MIENK, BUCKO3a, 1eiutodan. [Tmactmacersl. BonokHa.

CHUHTETUYECKUE ITOJIUMCPHBI. HOHI/IMepI/ISaHI/IH U TITIOJIUKOHACHCAIIHUA KakK
CIIOCOOBI TIONy4yeHHus1 TmojJuMepoB. CuHTeTHYeckue Kayuyku. Illomuctuporn,
TC(bHOH 1 MOJIMBUHMWIIXJIOPHU] KaK IPCACTABUTCIIN IlJIaCTMaccC. CuHTeTHYECKUE
BOJIOKHA: KarlpOH, HEWJIOH, KeBJiap, JIaBCaH.

emoncmpauyuu

Konnekuun kKay4dyKoB, MJIaCTMacC, CUHTETHUYECKHX BOJOKOH M M3IEIUN U3
HUX.

depMEeHTAaTUBHOE Pa3JIOKEHUE MEpOKCHIa BOJOpOJAa C MOMOIIBIO KaTaja-
3bl CBEXKEHATEPTHIX MOPKOBU WIIM KapTodens.

Jlabopamopnvie onvimui



O3HaKOMJICHUE C KOJIJICKIHUSIMU KaydyKoOB, rjiactmMacC u BOJOKOH.

Ilpakmuueckaa padomaiNe2. Pacrio3HaBaHUE ILUIAaCTMACC M BOJIOKOH.

11 kaacce (349)

Tema 1. CTpoenue BemectBa (9 4)

OcHoOBHBIC CBeleHUsA 0 CTpoeHuM aToMa. CTpoeHHe aroma: COCTaB siapa
(HyKJIOHBI) W DBJIEKTpOHHast oOosnouka. llonsitue 06 wu3oromax. IloHsiTue O
XUMHYECKOM 3JJIEMEHTE KaK COBOKYNHOCTH aTOMOB C OJWHAKOBBIM 3apsIOM
sapa.

Ilepuoau4yeckasi cucreMa XHMHYE€CKHX 3JIEMEHTOB M YYE€HHE O CTPOCHHUH
atoma. @Dusznueckuid cmbica npuHsAsTod B Tabnuue JI. WM. Menneneea
CHUMBOJIMKM: IIOPsIAKOBOIO HOMEpa »dJIEMEHTa, HOMepa IIepuojla U HoMepa
rpynnsl. I[loHATHE O BajeHTHBIX dJIeKTpoHaxX. OTOOpa)K€HHE CTPOCHUS DJICK-
TPOHHBIX 000JI0UYEK aTOMOB XMMHUYECKHUX 3JIEMEHTOB C MOMOIIBIO 3JIEKTPOH- HBIX
U BJIEKTPOHHO-rpaduueckux ¢Gopmysi. 3aKOHOMEpPHBIE H3MEHEHMs CBOICTB
BJIEMEHTOB B IIEPHUOJAX U IpyIIIaxX [MEPUOJUUYECKON CUCTEMBI KAaK CIEICTBUE UX
DJIEKTPOHHOTI'O CTPOCHUSI. DJIICKTPOHHBIE CEMENCTBA XMMHUYECKUX 3JIEMEHTOB.

CraHoBJ/ICHHEe M pa3BHUTHE MNEPHOAUYECKOI0 3aKOHA U TEOPUH XMMMH-
4YeCKOro crpoeHus. IIpeanoceuiki OTKPBITHA IMEPUOJUUYECKOIO 3aKOHA U Te-
OpHUM XMMHYECKOIO CTPOCHHUSI OPraHUYECKUX COCIMHEHUH. Poib JIMYHOCTH B
UCTOPUM XUMHU. 3HAYEHUE NPAKTUKU B CTAHOBJIEHUM W Pa3BUTHUM XHUMHYE-
CKOU TEOpHH.

HNonHasi XuMMHYeCcKasi CBA3b M HOHHAasl KPUCTAJUIMYECKasi pelérka.
Karmonsl u anuoHbl. [loHsATHE 00 HMOHHOM XUMHUYECKOW CBs3U. DU3NYECKUEC
CBOMCTBA BENIECTB, HMEIOMIMX HOHHYI  KPHUCTAUIMYECKYI0  PEIIETKY.
KoBasienTHass xuMu4Yeckasi cBfA3b. I[loHsATHE O KOBAJIGHTHOW CBSI3H.
DOnekTpooTpulareabHOCTh. HenonsipHass W  1oJsipHass KOBAJICHTHAsl CBSI3b.
KpatHocTh KOBaJICHTHOW CBsI3U. MexaHU3MBbI OOpa30BaHUsI KOBAJCHTHBIX

CBsI3eli: OOMEHHBIN U JJOHOPHO-aKIIETITOPHBINA. [1OJSIpPHOCTH MOJIEKYJIBI KaK CIISACTBUE
HOJSIPHOCTH CBSI3U U T€OMETPUU MOJICKYJibl. (DU3UYECKUE  CBOMCTBA BEIIECTB,
MMEIOIINX aTOMHYIO WJIA MOJIEKYJSIPHYIO KPUCTAJUIMYECKYOPEHIETKY.
Merajuinyeckasi XuUMH4YecCcKas CBA3b. lloHATHE O META/UIMUYECKOM CBSI3U H
METAJUIMYECKON KpPUCTAUIMUECKON pemérke. DU3NUEeCKHe CBOMCTBA METAJLIOB,
00yCIIOBJIEHHBIE UX KPUCTAUIMUYECKUM cTpoeHUeM. IIpumenenue metanioB. UEpHbIe
U OBeTHbIe MeTauibl. CIuiaBsbl.

Boaopoanass xumuueckass cBsi3b. MEXMOJEKYIsIpHasi U BHYTPUMOJIEKYJIsIpHAs
BOJIOPOJIHASI CBsI3b. 3HAUYECHHE BOJOPOJHBIX CBSI3€H B ONPUPOJE.

INonumepsl. IlonyuyeHue nDOMMMEPOB peakUUsAMU [OJUMEPHU3ALMM U II0-
JIMKOHJCHcaui. BakHelmne mnpeacTaBUTENM IUIACTMACC M BOJIOKOH, HX IIO-
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JIydeHue, CcBOWcTBa U mpumeHeHue. [loHsATHEe O HEOpraHWYecKUX MNOJIMMEpaxu HX
MpE/ICTaBUTEINU.

JducnepcHble cucreMsbl. [lonsaTue o nucnepcHoit ¢dase W JUCHEPCHOH- HOM cpeie.
ArperaTHoe COCTOsIHWE W pa3Mep dacTull ¢da3bl Kak OCHOBa sl KiacCH(pHUKAIUU
JUcCHepcHBbIX cucteM. ['pyOoaucrnepcHble CHUCTEMBI — 3MYJIbCHUHM, CYCIICH3UU U
adpo30JI1M, UuX MNMpcACTaBUTCIIN. TOHKOI[I/ICHGPCHBIC CUCTCMBbI — 30JIM MU TICIIHM, HUX
npenacrasutenu. [lousTus o cuHepesnce U Koaryiasiiuu

Jemoncmpayuu

« Ilepuoanyueckas cucrema xumuiueckux ajneMeHToB J[. 1. MenneneeBa B
pa3mudHbIX (opMax.

« Moaenb MOHHOU KPUCTAJUIMYECKONW PEIIETKU Ha IIpUMEpE XJIOpuaa Ha-
TpHUs.

« MuHepanbl ¢ HOHHOU KPUCTAJUIMYECKOU PEIIETKONU: KaJIbLIUT, IaJInT.

« Mojsienu MOJIEKYJISIPHOW KPUCTAIUTMUECKON PEIIETKN HAa IPUMEPE «CYXO- T'O
JpIa» WIM HWOJAa U aTOMHOM KPUCTAJUIMYECKOM pPEIIETKA HA IpUMEpEe

anmasza, rpaduTa WM KBaplia.
« Mogens MOJIsIpHOTO 00BEMa rasa.

« Mogenu KpUCTAUIMYECKUX PELIETOK HEKOTOPBIX METaJJIOB.
« Komnekuun o6pas3noB pa3indyHbIX JUCIEPCHBIX CHUCTEM.
« CuHepe3uc U KoaryJsiiusl.

Jlabopamopnvlie onvimol

« KoHcTpynpoBaHnne MOZ€IM METATUINYECKON XMMHUUYECKON CBSA3H.
+ IlomyueHne KOJUIOMIHOIO pacTBOpa KypHHOIo Oejika, MCCIEeJOBAaHUE €TOo
CBOMCTB C IIOMOILBIO JIA3€PHON YKa3KU U IIPOBEIACHUE €ro JeHaTypa-ILHuH.
« Ilonmyuenne sMynbCHUHM PacTUTEIBHOIO Macja W HaOJroJieHue 3a e€ pac-
CJIOCHHUEM.
Tema 2. Xumunyeckue peakuuu (12 v)

Knaccupukanuss xuMudeckux peaxkuuid. HM3omepwuszanmss Kak peakmus,
IpoTeKaromasl 0e3 M3MEHEHHMsI COCTaBa BellecTBa. AJUIOTpOINHs M €€ NpUu4H-
Hbl. Knaccudukanus peaknuili mo pas3jiMdHbIM OCHOBAaHUSM: IO YHUCIY U CO-
CTaBy peareHTOB M IIPOAYKTOB, MO TeryioBoMy 3ddekry. TepMoxumuueckue
YpPaBHEHUS PEaKIIH.

CkopocTh XuMH4YeCKHMX peaknuii. DakTopbl, OT KOTOPBIX 3aBUCHUT CKO-
POCTh XMMHYECKHUX pEaKLUi: MpUpOoJia pearupyroniux BELIECTB, TEMIeparypa,
IJIOIAJIb COONPUKOCHOBEHMSI PEArupyIONIUX BEIIECTB, WX KOHIEHTpalus, Ha-
nuuue Karanuszaropa. llousitue o karanmuze. PepMEeHTHI Kak OHMOJIOTHYECKUE
KaTtanu3aTopbl. UHTHOUTOPHI peakiuii U1 UX 3HAYCHHUE.

O0paTuMoOCTh XHMHYECKHX peakKnuil. XHUMHYECKOe PpaBHOBeCHE WU
crocodbl ero cmemeHusi. [loasTue o6 OOpaTUMBIX pEaKIUIX U XUMHUUYECKOM
paBHoBecuu. Ilpunnun Jle Illarenbe M cHOCOOBI CMEMIEHUS XUMHYECKOTO
paBHOBecus. OOmiasi XapakTE€pHUCTHKa pEaKIUU CHHTE3a aMMHaKa U pPaccMo-
TPEHHE YCJIOBHUI CMEIIEHUs PaBHOBECHUS 3TOM pEaKLMM Ha INPOU3BOJICTBE.
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I'maposan3. O6paTuMbIii 1 HEOOPATUMBIN TUAPOIN3. [ MAPOIM3 COJel Hero
tunbl. [loHsaTHe 00 3HEpreTu4eckoM OOMEHE B KJIETKE U POJIM THAPOJIH-3a B
HEM.

OKMCINTETbHO-BOCCTAHOBUTEIbHBIE peakuuu. CTereHb OKHCIEHUS U eé
ompeneneHue 1o @GopMysiaM OpPTaHHYECKUX U HEOPTraHWYECKHX BEIISCTB.
Okucautenu u BoccTaHoBUTeNnU. [loHsITHE O mpolleccax OKHUCICHUST U BOC-
cranoBJieHUsi. CocTaBJIecHME YypaBHEHUUW XHMUUYECKHX pPEaKIMili Ha OCHOBE Me-
TOJa DJIEKTPOHHOTO OajiaHca.

DJIEeKTPOJIN3 PpaciiaBoB W pacrBopoB. IIpakTuyeckoe npuMeHeHHe
JIEeKTPoJn3a. XapakTEepUCTUKA DJIEKTPOJIM3a KaK OKHUCIUTEIbHO-BOCCTAHOBU-
TenbHOTro Ipornecca. OcOOEHHOCTH BJIEKTPOJIN3a, MPOTEKAIONIIEro B pacTBOpax
AIEeKTpOoJUTOB. llojlydeHue rajaoreHoB, BoAOpoaa, KUCIOpOoaa, IICIOYHBIX Me-
TaJJIOB U LIEJIOYEH, a TaK)Ke aJIFOMUHMUSI 3JIEKTPOJIU30M PACIUIaBOB U PacTBO- POB
COEJIMHEHUM ATUX 3JiIeMeHTOB. [loHsATHE O rajmbBaHOMJIACTUKE, raJIbBAHO- CTETHH,
padUHUPOBAHNM IBETHBIX METAJIOB.

emoncmpayuu

. PacTtBOpeHmne cepHOM KHCIOTBI M aMMHWAYHOU CEeIUTPbl W (uKcanus
TEIUIOBBIX SIBJICHUU JJIsT OTUX IMPOLECCCOB.

« B3aumopaeicTBue COJITHOM, CEpHOM U YKCYCHOW KHUCJIOT OAMHAKOBOM
KOHILIEHTPAIIMN C OJUHAKOBBIMH KyCOUKaMH (IrpaHyJiaMu) IIMHKA U B3a-
UMOJEHUCTBHE OJUHAKOBBIX KYyCOUKOB Pa3HbIX METAJUIOB (MarHusl, [IUH-

Ka, JKeje3a) C COJISIHOM KHCIJIOTOM KaK NPpUMEpP 3aBUCHUMOCTH CKOPOCTH
XUMUYECKOU peaKkUu OT MPUPOJAbl pearupyroniux BEIIEeCTB.

« BzanmopeiictBue pacTBOpOB THOCyJb(daTa HATPUs Pa3HOM KOHIIEHTpa-
HUU U TEMIIEpaTypbl C PACTBOPOM CEPHOM KHCIIOTHI.

« MoaenupoBaHUe «KHUISIIETO CIIOS.

« Mcnonp30BaHne HEOPraHUYECKUX KaTaIN3aTOpOB (coiieil xese3a, Hoau- 1a
KaJIisi) U TIPUPOJIHBIX OOBEKTOB, COACPIKAIIUX KaTajia3zy (CbIpoe Msi-Co,
KapTodenb), I pa3IoKeHUsI MEePOKCHIa BOAOPOaa.

« B3aumoaencTBue HMHKA C COJISTHOU KHUCJIOTOM U COJISTHOM KHUCIIOTHI C
HUTpaTOM cepedpa KaKk NPpUMEpPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHOM
peakuum U peaknuu obMeHa.

+ KoHcTpynpoBaHne MOJEIM BIIEKTPOIU3EpAa.

« BugeodgparmMeHT 0 MpOMBIIILIEHHON YCTAaHOBKE JIJIsI TOJIYYEHUS alllOMU-
HUS.

Jlabopamophvie onvimot

« Nnmroctpanus nipaBuiia beprosuie Ha mpakTHKE: NPOBEAECHUE PEaKIUiiC
oOpazoBaHWEeM OcajKa, ra3a U BOJBI.

« ['ereporennslii kaTajaus3 Ha MPUMEPE Pa3JIOKEHUsI MEPOKCHUIA BOJOPOJIaB
OPUCYTCTBUU JITMOKCHJIA MapraHia.

« CMmelieHne paBHOBECHSI B CUCTEME Fe3t + 3CNS™ « Fe(CNS)s.

« HMcnplTaHue MHAMKATOpaMM Cpeabl paCTBOPOB COJIEM Pa3JIMYHBIX THUIOB.

OKHCIIUTEIbHO-BOCCTAHOBUTEIbHAsL peaklusi U peakiuss oOMeHa Ha

npuMepe B3auMoAeHcTBHUs pacTBOpoB cyiabdara menu(ll) c xemezom u
pacTBOpPOM MIEIIOYH.

Ilpaxmuueckas paboma. PenieHWe SKCIIEPUMEHTAJIBHBIX 3a7ad IO TeMe
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«XuMugeckas peaxkmusi» .

Tema 3. BemiecTBa 1 ux cBoiictea (9 1)

Metanabl. Ou3nyecKkre CBOWCTBA METAJUIOB KaK (PYHKIUS HX CTPOCHHUS.
JleieHrne MeTalsIoB HAa TPYMIIbI B TEXHUKE. XUMHUUYECKUE CBOMCTBA METAJLUIOBH
JIEKTPOXMMHYECKUN psa HanpspkeHud. I[loHsitme o MertayuioTepmuu  (ajnro-
MHHOTEPMHUSI, MAarHueTepMHUsI U JIp.).

Hemertaaabl. HemMerannel kaxk okuciauTeau. Hemeramibl KaK BOCCTAHOBH-
Tenu. Psa 3JeKTpOoOTpULATEIIBHOCTH.

Heoprannyeckue M OpraHM4ecKkue KHUCJIOTbI. KHCIOTBI B CBETE€ aTOMHO-
MOJIEKYJISIDHOTO y4deHHUsi. KHCIIOTBI B CBETE€ TEOPUHU DIIICKTPOJIUTHUUYECKOU HC-
conuanuu. Kuciaorel B cBeTe NpOTOHHOW Teopuu. OOIHEe XUMHYECCKHUE CBOM-
CTBa KHCIOT.

Heopranmueckne M opraHudeckue OCHOBaHMs. OCHOBaHHUS B CBET€ AaTOMHO-
MOJIEKYJIIDHOTO y4deHHsA. OCHOBaHHSI B CBE€TE€ TEOPUU DIIEKTPOIUTHYECCKOU
naucconuanuu. OCHOBaHUS B CBETE€ NPOTOHHOW Teopuu. XHMHUYECKHE CBOMCTBA
OPraHNYECKUX M HEOPTaHUYECKUX OCHOBAHMU.

Heopranudyeckue mu oprannuyeckue amorepHblie coeauHeHusi. Heopra-
HU4eckne amM@poTEepHbIe COEAUMHEHUs (OKCHUABI U TUAPOKCHUABI), UX CBOWCTBA M
noixydyeHue. AM@OTEpHBbIE OpPraHUYECKHME COEAMHEHHs Ha MpUMEepe aMHHO-
kucaoT. llenTuael U nenTtuaHasi CBA3b.

Coum. Knaccudukamus coseil. JKECTKOCTh BOJBI U CHOCOOBI €€ ycTpaHe- HHS.
ITepexon kapOboHaTa B TuApoKapOoHaT u oOpaTHo. OOIIIMEe XUMHYECKHUE CBOMCTBA
COJIEH.

emoncmpayuu

o Komekumss MmeTaiioB.

o Komekiumss HeMeTaioB.

« B3aumMmoaeincTBue KOHIIEHTPUPOBAHHOW a30THOW KHCJIOTHI C MEABIO.

« Benblnika TEpMUTHOM CMECH.

« Benbimka yépHoOro mnopoxa.

« BrITeCHEHME raJJOT€HOB M3 MX PacTBOPOB APYTMMH TrajOT€HaMHU.

« B3anmoaencTBue napoB KOHLICHTPUPOBAHHBIX PACTBOPOB COJISHOM KMC-

JIOTBI U aMMHaKa («JIbIM 0e3 OTHS»).

« IlomydyeHue amMMuaka M U3y4E€HHUE €TI0 CBOMCTB.

« Pasznnunble ciiyyan B3aMMOAECHCTBUSI PACTBOPOB COJIEH aJIFOMUHUS CO
IEJI0YBIO.

« [TonydeHnue »ECTKOU BOJIbI U yCTPAHEHHUE €€ KECTKOCTH.

Jlabopamophvie onvimoi

» [Tonyyenue HepacTBOPHMMOIO TUAPOKCHIA U €ro B3aUMOJAEHCTBUE C
KHUCJIOTOM.
« MccnenoBanne KOHIEHTPUPOBAHHBIX PACTBOPOB COJISIHOM U YKCYCHOM

KHUCJIOT KalleJIbHBIM METOJIOM IpU UX pa30aBIIEHUM BOJOU.
» [Tomydyenue am@OTEpHOTO THAPOKCHUIA U U3YUCHHUE €TO CBOMCTB.
« IIpoBeneHne KauEeCTBEHHBIX PEaKIUNA MO OMPEIACIICHUIO COCTaBa COJIU.

Ilpaxmuueckas paboma. PerieHue SKCIIEPUMEHTAIBHBIX 3a71ad 110 TeMe
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«BemiecTtBa U UX CBOWMCTBaY.
Tema 4. Xumusi 1 coBpeMeHHOe 0011ecTBO (4 1)

Xumuueckasi texHoJiorusi. IlpousBoacreo ammuaka m meranouia. llo-
HSTHE O XMMHWYECKOW TEXHOJIOTUU. XHUMHUYECKUE PEaKIMH, JIe)KAIUe B OCHO-
BE€ MOPOU3BOJICTBA aMMHuaka W meraHosna. OOmas kiaccuduKalmoHHAs Xapak-
TEPUCTHUKA PpEaKIMHA CHUHTE3a B MPOU3BOACTBE HATUX NPOAYKTOB. HayuHbie
HpI/IHI_II/IHBI, JICKallIue B OCHOBC HpOI/ISBOI[CTBa aMMHMaKa M METaHOJIA. CpaB—
HEHHUE 3TUX MPOU3BOJCTB.

XuMu4yeckasi IrpaMOTHOCTh KAaK KOMIIOHEHT OO01Iei KyJbTYpPbl YeJloBeKa.
MapkupoBKka YHOAaKOBOYHBIX MaTepHajioB, 3JJIEKTPOHUKH W OBITOBOM TEXHUKH,
NPOAYKTOB IIMTAHMsI, dTUKETOK IO YXOIy 3a OICKIOH.

Jlemoncmpayuu

« Mojienb IPOMBINUIEHHOW YCTaHOBKHU IMOJIYYEHUsI CEPHOU KUCIIOTHI.
« Moaenb KOJIOHHBI CUHTE3a aMMHAaKa.
« BuneodparmeHThl U claifibl O CTETIEHH YKOJIOTUYECKON YUCTOTHI TOBApa.

Jlabopamophvie onvimot

« M3yueHne MapKUpPOBOK Pa3JIMYHBIX BUJIOB NPOMBIILICHHBIX U IPOIO-
BOJILCTBEHHBIX TOBAapOB.

Temaruueckoe mianuposanue. 10 kaacc.

Tema Konnuectso IIpaxkTrueckue KonTponbHbie
4acoB paboThHI paboThI

OcHOBHbIE MOJIOKEHUS 2
OPraHN4eCKOr XUMHH
YrneBogopoibl 1 Ux 12 1
IPUPOJIHBIC HCTOUYHUKH
Kucnopon u azorconepxaiue 14 1 1
OpraHUYECKUE COCANHEHUS
Opraandeckasi XMMHsl 1 00IIECTBO 7 1

TemaTnueckoe nuannposanue. 11 kiacc.

Tema Komnnuectso [IpakTrueckue KoHnTponbHbie
JacoB paboThI paboThHI
1 Crpoenue BelecTBa 9
2 XUMUYECKUE PEAKIUU 12 1
3 BemiectBa u ux cBoicTBa 9 1 1
4 XUMHS 1 COBPEMEHHOE 00IIIeCTBO 4

KanennapHoe miianupoBaHue.

10 kaacc

| Tema ypoka \ IInanupyemblie \ CKOppEKTHPOBAHHBIE
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CpPOKH |

CpOKH

OCHOBHBIE MOJIOKEHHUSI OPraHuYecKoil xumuu (2 yac)

BBOAHBII HHCTPYKTaX MO TEXHUKE O€30M1aCHOCTH. 06.09
1 . [Ipenmet opranndeckoit xumuu. JlabopatopHsbIii
ombIT. Texanka 0€30MacHOCTH
13.09
OCHOBHBIE TIOJIOKEHUSI TEOPHH XUMUIECKOTO
2 CTPOCHHS OPTaHUYECKUX COeTMHEHUN
A.M.bytnepoBa. BxoaHoil KOHTpOJIb
YrieBoaopoabl 1 UX NPUPOIHbIEe HCTOYHMKH (12yac)
3 AJkaHbl 20.09
4 AJIKaHBI. JlaGopaTopHBIA  OIBIT.TEXHHUKA 27.09
0€30MacHOCTH
5 AJIKEHBI 04.10
6 AJIKEHBI 11.10
7 AnkanueHpl W Kaydyku. JlaGopaTOpHBIA OIBIT. 18.10
TexHnuka 6€30MaCHOCTH
8 AJIKUHBI 01.11
9 ApEHbI 08.11
10 [IpupoIHBIN U MOMYTHBIM Tra3bl 15.11
11 Hedth 1 ciocoOw1 ee mepepaboTku 22.11
12 KaMeHHbI# yrosb u ero nepepadoTka 29.11
13 [ToBTOpEeHME u 000011IEHNE TEMBI « 06.12
YrieBo1opoab»
14 Kontponbnas pa6ora Nel mo Tteme « Teopus 13.12
CTPOCHHSIOPTAHUYECKUX BEIIECTB. YTIICBOIOPOIBD)
Kucaopona u a3orcoaep:kamue oprannyeckue coequnenus (14 gac)
15 OpnnoatroMHBIe CUPTHl  JIaOOpaTOpHBIA  OIIBIT. 20.12
TexHnuka 6€30MaCHOCTH
16 OHOATOMHBIE CTUPTHI 10.01
17 MHuoroaToMHble cnUpThl JlabopaTOpHBI OIBIT. 17.01
TexHuka 0e30macHOCTH
18 denon 24.01
19 AJbIeruansl 1 KETOHEI 31.01
20 KapGonoBeie kucimoTel JIaboOpaTOpHBI  OMBIT. 07.02
TexHnuka 6€30MaCHOCTH
21 Crnoxnsie a3¢upsbl. XKupbl 14.02
2 VYraeBogsl. JJabopaTopHslit onbIT. TexHuka 21.02
0€30MacHOCTH
23 AMUHBI 28.02
24 AmuHOKHCTOTHL benku JIabopaTOpHBIi OMBIT. 14.03
TexHuka 0e30MacHOCTH
75 I'enernyeckast CBs3b MEX/y KiIaccamu 21.03
OpPraHMYECKUX COSAMHEHUM
2 [IpakTuyeckass pabota J\i'g 1. Wpentuduxamms 28.03
OpPraHMYECKUX COCAMHEHUN
27 [ToBTOpenne wu 06061ueHIEe. TectupoBanue, 04.04
pellIeHre 33124 U YIIPAKHEHUH 10 TeMe
3 Kontponbnas padota No2 «Kucnopoa- u 11.04

A30TCOACPIKAINUEC OPIraHUYCCKHEC COCAMHCHUA»

Opranuyeckasi Xumus 4 001ecTBo (74ac)
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29

buorexnonorus

18.04

30

[Tonumepsl

25.04

31

CuHTETHYECKHE TMOJIMMCPbIL

02.05

25.04

32

[TpakTrueckas padota Ne 2 «Pacno3naBanue
IIJIACTMACC M BOJIOKOH»

09.05

16.05

33

[ToBTOpenue u o6obmenue kypca. [lonBenenue
UTOTrOB y4eOHOT0 roja.

16.05

34

Pemienue pacyeTHbIX 3a1a4

23.05

35

['eneTnyeckas cBsI3b MEXKIy Kilaccamu
OPraHN4YeCKUX COCIAMHEHUHN

30.05

KanennapHoe miianupoBanue.

11 xkiaace

Tema ypoka

[Inanupyemblie
CpOKHU

CKoppeKkTHpOBaHHBIE
CPOKH

Tema 1. Ctpoenne BemecrBa (9yac)

BBoanbIil uHCTpYKTaX MO TexHUke
bezonacnocTu. OCHOBHBIE CBEJIEHHS O CTPOCHHUH
aToma

Nucrpykrax no Texnuke bezonacHoctu Ha
pabouem mecte [lepuoanueckas cucrtema
xumuueckux 3nemenToB /.. MenneneeBa u
y4eHue 0 cTpoeHur aroMa. CTapTOBBIA KOHTPOJIb

CraHOBJICHHUE U Pa3sBUTHUC ICPUOAUICCKOTO
3aKOHA U TCOPUH XUMHUYICCKOIro CTPOCHU A

HNonnas xuMudeckas CBsI3b W MOHHBIC

KPUCTAINIMYCCKUX PCIICTKH.

KosanenTHass XuMHuuyecKkas CBI3b. ATOMHBIE U
MOJIEKYJIAPHBIE KPUCTAJUIMYECKUE PEIETKH

MeTammdueckas XMMHYECKasT CBA3b

BogopoaHas XMMHAYECKasl CBSI3b

TToniumepsl

O [00 Q|

JucnepctHele cuctemsl JIabopaTOpHBIE OMBITHI.
TexHuka O0e30macHOCTH.

Tema 2. Xumnueckue peaknuu (124ac)

Knaccudukanust XMMHUYEeCKHX PEeaKIIHid

11

Knaccudukanus XuMU4eCKuX peakiiun
JlaboparopHslii onbIT. TexHHKa O0€30IaCHOCTH.

12

CKopocTh XUMHUYECKHX peakiuii JlabopaTopHbIit
onbIT. TexHuka 6€30MacHOCTH.

13

OO6paTUMOCTh XUMHUECKUX PEAKITHH.
XYUMHUYECKOE PAaBHOBECHE U CITIOCOOBI €T0
cmernienus JlabopaTopHserit onbIT. TexHUKa
0e30MacHOCTH.

14

I'mapomm3 JlaGopatopHslid onbIT. TeXHUKA
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0€30I1aCHOCTH.

15 I'maponus

16 OKHUCIHUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIUHI
(OBP) Jlaboparopusiii onbIT. TexHUKA
0€30I1aCHOCTH.

17
DNEKTPOIN3 PACIIIIABOB U PACTBOPOB.

18
[TpakTHyeckoe MpUMeHEeHue IEeKTPOIN3a

19 Ilpakmuueckan paooma 1 Pewienue
IKCHEPUMEHMAIbHBIX 3A0a4 NO meMe «
Xumuueckasn peaxyusn

20
[ToBTOpeHue u 06001IeHNE U3yUEHHOTO

21 Koumponvnana paooma Nel no meme «
Cmpoenue sewecmea. Xumuueckan peakyusy

Tema 3. BemiecTBa M ux cBoiicTBa (9uac)

22
Merautbl

23
Hemerannsl

24
KucnoTsl HeOpraHu4ecKue u OpraHuIeCKue
JlaGopatopHblii onbIT. TexHuKa 0€30MaCHOCTH.

25 OCHOBaHUsI HEOPTAHUYECKUE U OPTraHUYECKUE
JlaGopatopHblii onbIT. TexHHKa 0€30MaCHOCTH.

26 Heopranuueckue u oprannyeckue ampoTepHble
coenuaeHus JlabopaTopHsiii onbIT. TexHuka
0€30I1aCHOCTH.

27 Conu JIabopatopHslii onbIT. TexHuka
0€30I1aCHOCTH.

28 Ilpaxkmuueckan paooma Ne 2. Pewenue
IKCHEPUMEHMAIbHBIX 3a0ay O meme
«Bewecmea u ux ceoiicmeay

29
IToBTOpEeHne n 00001IEHUE TEMBbI

30 Konmponvnaa paooma Ne 2 «Bewjecmea u ux
ceoucmea

Tema 4. Xumus u coBpeMeHHOe 001ecTBo (4 4)

31 Xumnueckas texsoaorus. [Iponzsoacreo
aMMHUaKa ¥ MeTaHoJa

32 XuUMHUYECKasi TPAMOTHOCTD KaK KOMITIOHEHT
o0mel KyabTyphl YesoBeka JlabopaTopHsIii
onbIT. TexHnka 6€30MacHOCTH.

33 IToBTOpeHME B 0000IIEHNE Kypca

34 [lonBeaeHne UTOTOB Y4eOHOTO To/1a

35 IToBTOpEHME

Cnucok Jureparypsbl.
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Paneuxuii A.M.Ilunaktudeckuit matepuan o xumuu 1 10-11 kimaccos M : [Ipocsemienne

2018

I'abpuensn O.C. « Xumus 10», KontponbHsie 1 npoBepodnbie padboThl « Xumus 10» M.:
Hpoda, 2018

Hepsouna H.E. 3aganus — 1ienouku mo opranndeckoil xumuu. Mocksa «Y Hukutckux
BopoT»2011r

Hepsouna H.E. Opraandeckas xumust . COopHUK ynpaxxHeHuid. MockBa «Y HuKuTCKux
BOpoT»2012r

0P

http://orgchem.ru/ -uHTEpaKTUBHBIN yueOHUK opranndeckoil xumuu. Jlepsouna H.E

https://resh.edu.ru/- Poccuiickasi 3neKTpOHHAS MIKOJIA

http://fcior.edu.ru - «DenepanbHblii HEHTP MHYOPMAITMOHHBIX 00pa30BATENbHBIX
pECYpCOBY.

Pecypchbl 111 TUCTAHUMOHHBIX (pOPM 00yUeHU ST

http://www fipi.ru - @enepansubiii UactutyT [lemarornueckux M3mepenuid.

https://teacher.examer.ru/- Dx3amep
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COI''TACOBAHO.

IIpoTokon 3acenanus
METOJIMYECKOTO O0hEINHEHUS
YUHUTENeH €CTeCTBEHHOHAYYHOTO
mukia ot 26.08.2022 Nel

( borateipesa E.C.)

COI''TACOBAHO.

3aMecTUTENb AUPEKTOPA IO
YBP

/ A.Il.KoxanoBa /

(nata)
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