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1.IHosscHUTEILHASA 3AMHCKA

[Tpennaraemplil 3J€KTUBHBIM Kypc paccuMTaH Ha ydamuxcs 11 kimaccoB, KOTOpbIE CIeENalu
BbIOOpP COOTBETCTBYIOLIETO HAINpaBlIeHUs] B OOYYEHHUU U IPOSIBIIAIOT ONpPENeIEHHbI HHTEepeC K
xumun. Kypce paccunran Ha 34 yaca (1 yac B Hezeo).

[Tporpamma kypca cocTtaBiieHa Ha ocHOBe OCHOBHOI 00pa30BaTeNbHOM IPOrpaMMbl CPEAHETO
obmiero o6pazoBanust MOV bBpeiitoBckoit COLLl, ¢ yyeToM aBTOPCKOH MPOTrpaMMBbl K JTMHHUU
YMK B.B.Jlynuna: Xumus. YrinyOnenasiii ypoBeHb. 10—11 kmaccel : pabodas mporpamma K
muann YMK B. B. Jlynuna : ygyeOHO-MeToanueckoe nocodue / B. B. Epemun, A. A. JIpo3nos,
. B. Epemuna, 3. 0. Kepumos. — M. : Ipoda, 2017

Ilenv Kypca:noBTOpEHNE TEOPETUUCCKUX CBEICHHI MO 00IIel XUMHM;pacCIIUPEHNEe 3HAHUH,
MOJIYYCHHBIX TP HM3yYCHUH XUMHHM Ha 0a30BOM W YIITYOJICHHOM YPOBHSX; CHCTEMAaTH3aIlUs
3HAaHMIH 110 O0IIEeH XMMHUH.

3aoauu Kypca:

e [TloBTOpeHnue, 3aKperieHne OCHOBHBIX MOHATUH, 3aKOHOB, TEOPHIA, a TAK)KE HAYUYHBIX
¢bakToB 00Pa3yIOIINX XUMUYECKYIO HAYKY;

e 3aKkperuieHHe YMEHUH W HaBBIKOB KOMIUIEKCHOTO OCMBICICHHMSI 3HAHMM W HX
MIPUMEHEHUS NPY PEIICHUH 3a7a4 U YIIPaKHEHUI;

e liccnemoBaHwe M aHAIW3 QJITOPUTMOB PEIICHUS THUIOBBIX 3aJ1ay, HAXOXICHHS
CIOCO0O0B PEIICHHUS] KOMOMHUPOBAHHBIX 3a]1a4;

e Pa3BuTHe y yyammxcs yMEHUs CPaBHUBATh, AHAJIU3UPOBATH U JI€TIaTh BBHIBOJIBL;

e dopMupoBaHHE YMEHUI M HABBIKOB MO PEUICHUIO PACUETHBIX, IKCIIEPUMEHTAIbHBIX
3a1a4 110 XMMHH,

e (Coznanue ycIIOBUM JJIsl TOATOTOBKH K crade EI'D.

ITpu cocTaBiieHNN IPOrpaMMBbl UCIIOJIB30BaHbI CIEAYIOUINE JOKYMEHThI:

e Koaudukatop »dJIEMEHTOB COJAEpKaHUS H TpPeOOBaAaHWUH K YPOBHIO TOATOTOBKH
BBIIIYCKHUKOB ~ 00I11€00pa30BaTE/IbHBIX ~ YUPEXKJIEHUH A MPOBEIACHHS]  €IUHOTO
roCyIapCTBEHHOTO YK3aMEHa 110 XUMHHU.

e Cpenudukanus KOHTPOJIbHBIX M3MEPHUTENbHBIX MaTepHalioB Uil mpoBeieHus B 2023-
2024 rony eAMHOT0 TOCYIapCTBEHHOI'O AK3aMEHa M0 XUMUHU.

e JleMOHCTpallMOHHBIE BAPUAHTBI KOHTPOJIBHO- U3MEPUTENBHBIX MATEPUAIIOB €IMHOTO
rocynapctBeHHoro sk3ameHa 2023, 2024 (mpoekT) IT MO XUMHUH, MOATOTOBICHHBIE
®enepalibHbIM TOCY1apCTBEHHBIM OIOJKETHBIM HAayUHBIM yupexJeHuem «DenepanbHblil
WHCTHUTYT MEJarorHuecKuX U3MEpEHUH»

Teopernueckoil 0a30if CIyXUT KypCc XHMHUM OCHOBHOW mmikoibl. Ilpu paccmoTpenuun
TEOPETUYECKHUX BOIIPOCOB aKIIEHT HEOOXOIMMO JIeNIaeTCsl HA BOIPOCHI, KOTOPhIE B Kypce XUMUHU
OCHOBHOM W CpeQHEeW IIKOJIbI pacCMaTpUBAIOTCA HEJOCTAaTOYHO TIyOOKO WM  He
paccMaTpHUBAKOTCA COBCEM, HO BXOAAT B 3afanus EI'D.

®opMaKOHTPOJIsl 32 YPOBHEM JOCTHKEHHH y4alIMXCsi— CAaMOCTOATEIbHAs MHANBUAYaJIbHAS
paboTa B BHJE BBHINOJIHEHUS TECTOB (B TOM YHCIE M 3JIEKTPOHHBIX), BhImonHeHHs KHUM,
peleHus 3a1a4 U yrpaxHeHul, mpoBeaeHue npooHoro EID.

®opMbl 3aHATHI: UHIVBUyalbHAs U IPYNIIOBas padoTa C LEIbI0 NOTYYEHUS TEOPETUUECKUX
3HAaHUH, aHanu3 OWMOOK (MHIMBUAyalbHas paboTa), COCTABICHHE AITOpUTMa (IPYIIOBas
pabota), camocTosATeNbHAs padoTa yJaIuxcs 1Mo pemeHuo BapuanToB EI'D.



MeTtoabl U mMpHEeMbl OPraHM3alUMM y4eOHOr0 Mpolecca: JeKIuu, o0BsiICHEHHe, paboTa C
KHUTOM, JEMOHCTPAllMOHHBIA TII0Ka3, BBIMOJHEHHE TECTOBBIX YIPaXHEHUS, pEIIeHHE 3ajad,
aHaU3 OIIMOOK, PEIICHHE BAPHAHTOB, COCTABJICHHBIX YYUTENEM C HCIIOJIb30BAaHHEM CEpBHCA
«Pemy EI'O».

OobopynoBaHue: KOMIIbIOTEP, IPOEKTOP, CeTh HTEpHET.
CopepxaHue yaeOHOTO MaTeprala, HCIOIb3yeMble (JOPMBI U METOIbI OOYUEHHUST TTO3BOJISIOT
YCUJIUTh B3aMMOCBS3b NPeNoAaBaHus U U3yUYEeHUs NpeaMeTa ¢ peajausanueii padoyei
NPOrpaMMbl BOCHUTAHUS IIKOJIbI M CONMAIN3ANNE 00YUAIOIIMXCS.

B conepaxaHUM pealn3yoTcs CIEAYOIINE 3a1a4 BOCIUTHIBAIOLIETO XapaKTepa:
-03HAKOMJICHHE C JOCTHKEHUSIMA XUMHUYECKUX HAYK ¥ XMMUYECKOW IPOMBIIIJICHHOCTH B CTPaHe
U PETHUOHE;

- (hopMHpOBaHNE XUMUYECKOH KapTUHBI IPUPOJIBI;

- O3HAKOMJICHHEC C TYMaHUTAPHBIM aACIICKTOM XUMHYECKOM HAayKW U IPOMBIIIJIICHHOCTH, C
BKJIaJIOM BBLIAIOIINXCSI XUMHUKOB Poccuu 1 Mupa B pa3BUTHE XUMUH, TATPHOTUIECKOE
BOCIHHUTAHUEC;

- (hopMHpOBaHKE YCTOHYMBOTO MO3HABATEIHLHOTO HHTEPECa K XUMUYECKON HayKe, XUMHUYECKOMY
00pa30BaHUIO M XUMUYECKHM MTPOPECCUIM;

- BOCIIUTaHHUE MOJI0KUTEIbHBIX IMYHOCTHBIX Ka4eCTB 00y4JaIOIuXCs;

- BOCIIMTAHUC CaMOCTOATCIIbHOCTH, ITOOIIPCHHUE HAaCTOMYNBOCTH IIpU pCHICHUH HCCTAaHAAPTHBIX
3a/1a4, TIOMCKE BBIXO/[a U3 MPOOJIEMHBIX CUTYalNH;

-OpraHusanusda SMOIMOHAJIbHBIX CI/ITyaIlI/If/'I, BBI3bIBAIOIINX YAUBJICHUC, PAOOCTh, IPUMCHCHHC
SIPKHUX TPUMEPOB, TOJI0KUTEIHHO BO3ACHCTBYIOIINX HAa YyBCTBA 00O YUYAIOIIUXCS;

- BOCIIUTaHME NMOTPEeOHOCTEN B UTEHUH JONOJHUTEIbHON XUMUYECKON JIUTEPaTyphl, B
HKCIIEPUMEHTUPOBAHUM KaK MOTHBAIIUHU YUEHHUSI.

Peanuzanum mporpamMmbl BOCHHMTaHHUSI CIIOCOOCTBYET MCIIOJIb30BAaHHE WHTEPAKTHBHBIX
(¢hopm opraHu3zanmuu JesiTeJIbHOCTH O00YYaIONINXCS HA 3aHITHH:
- MCTI0JIb30BaHKe TPYNIOBOM (hopMbl pabOThl MM PabOTHI B Mapax, KOTOPbIE y4aT MIKOJIbHUKOB
KOMaHJHON paboTe U B3aUMOAECUCTBUIO C JPYTUMHU JETHMH;
- BKJIIOYEHHE TPOLENYp, KOTOpbIE IOMOTaloT MOJJEepPKaTh MOTHBAIMIO OO0yJaromuxcs K
MOJIYUEHUIO 3HAHUM, Hala)XUBaHUIO IMO3UTUBHBIX MEXKJIMYHOCTHBIX OTHOILEHUH B TPYIIIE,
MIOMOTAIOT YCTaHOBJIEHUIO 100pOXKenaTeNbHOU aTMOC(ephl BO BpeMsl 3aHITHS.

2.IlnanupyemMble mpeaMeTHbIE pe3yJbTaThl H3yueHus: kKypca «TeopeTudyeckne 0CHOBBI
XUMHH»

YUEHUK HayYumcsa:

— aHaJIM3UPOBATH COCTAB, CTPOEHUE U CBOMCTBA BEIIECTB, IPUMEHSIS MOJI0KEHUS OCHOBHBIX
XUMHYECKUX TEOPUH: XMMHUYECKOTO CTPOEHUsI OpraHndeckux coenmHeHnid A. M. bytneposa,
CTPOEHMS aTOMa, XUMUYECKOW CBSI3U, DJIEKTPOJIUTHUECKON AUCCOLMAMMA KUCIOT, OCHOBAHUN U
coJiel, a Tak)Ke YCTaHABJIMBATh MPUUYUHHO-CIIEACTBEHHBIE CBS3U MEXIY CBOMCTBaAMH BEIIECTBA U
€r0 COCTaBOM U CTPOEHUEM;

— MPUMEHSTH MpaBUIa CUCTEMATUYECKON MEeXIyHapOJHOW HOMEHKIJIATyphl KakK CpelCcTBa
pa3nYeHus ¥ UACHTU(UKAIIUHN BELIECTB MO UX COCTaBYy U CTPOCHHUIO;

— COCTaBJISITh MOJIEKYJISIPHBIE U CTPYKTYPHBIE (POPMYJIbI HEOPraHUYECKUX M OPTaHUYECKUX
BEIIECTB KaKk HOCHTeNed MHPOpPMALMU O CTPOCHMM BEIECTBAa, €ro CBOWCTBaX U
MIPUHA]JIKHOCTH K OMPEEIIEHHOMY KIIacCy COeTMHEHU;

— OOBSICHATH TPUPOIYy H CHOCOOBI 00pa30BaHUS XUMHYECKOW CBSI3U: KOBaJCHTHOUN
(TONSApHOM, HEMOJIAPHOWM), WOHHOW, METaJUTMYECKOW, BOJOPOIHON C WEIbI0 ONpeaeTICHUS
XUMHYECKON aKTUBHOCTH BELIECTB;



— XapakTepu30oBaTh (U3NYECKUE CBOWCTBA HEOPTAHUYECKUX U OPTaHMYECKUX BEIIECTB U
YCTaHaBIIMBAaTh 3aBHUCHUMOCTh (PU3NYECKUX CBOMCTB BEHIECTB OT THIA KPUCTAILITUYECKOM
peIIeTKH;

— XapakTepu30BaThb 3aKOHOMEPHOCTH B HW3MEHEHHU XHUMHUYECKHUX CBOMCTB MPOCTHIX
BEIIIECTB, BOJAOPOIHBIX COSTUHEHHM, BRICIIUX OKCHJIOB M TUAPOKCHUIOB;

— NPUBOJIUTH MPUMEPHl XUMHUUECKHUX PEaKLUl, paCKPHIBAIOIIUX XapaKTepHbIe XUMUYECKUE
CBOMCTBAa HEOPraHWYECKUX M OPraHWYECKUX BEIIECTB HW3YYCHHBIX KIIACCOB C IENBI0 HX
uaeHTU(UKAITUY U 00BICHEHUS 00JIaCTH MPUMEHEHHSI;

—IPOTHO3UPOBATH BO3MOKHOCTH MPOTEKAHMSI XUMHUYECKHUX PEaKIIHIA,

— YCTaHaBJIMBATh 3aBUCUMOCTh CKOPOCTU XMMHUYECKOM peaklMi U CMELICHUS XUMUYECKOTO
paBHOBECHsSI OT pa3IMYHBIX (AKTOPOB C IMENBbI0 OMPENCICHHUS] ONTHMAIBHBIX YCIOBUU
MPOTEKAHUS XUMHUECKUX MPOIIECCOB;

— YCTaHABJIMBATh T€HETHYECKYIO CBS3b MEXKY KJIacCaMH HEOPTraHUYECKHX U OPTraHHYECKUX
BEIIECTB JIsi 000CHOBaHUS MPUHIUITHAIBHON BO3MOXKHOCTHU MOJTy4EHUSI HEOPTaHUYECKUX

U OpraHuYeCcKUX COCIMHEHUH 3aJaHHOTO COCTaBa U CTPOCHHS,

— TOA0WpaTh pEareHThl, YCIOBUS M OINPEAENSATh MPOAYKTHl PEaKUUH, MO3BOJISIOMINX
peayM3oBaTh  JTAOOPATOpPHBIE W  TPOMBINUICHHBIE  CIIOCOOBI  TOJMYYCHHS]  BaKHEHUIITHX
HEOPraHMYECKUX U OPTraHUYECKUX BEIIECTB;

— OMPENETATh XapaKTep CPElbl B PE3yNIbTaTe TUAPOJIH3a HEOPTAHUUECKUX U OPTaHUICCKIX
BEIIECTB M MPUBOIUTH MPUMEPHl THAPOIU3a BEUIECTB B IOBCEIHEBHOW KU3HU YeENIOBEKa,
OMOJOrUYeCKIX 0OMEHHBIX TIPOIECCaX U MPOMBIIUICHHOCTH;

— TPOTHO3UPOBATH  PE3yJbTaT OKHUCJIMTEIbHO-BOCCTAHOBUTENBHBIX ~ pEaKUUld B
3aBUCHUMOCTH OT YCIIOBHH MX TIPOTCKAHUS,

— 00OCHOBBIBaTh MPAKTUYECKOE HCIOJIb30BAHNE HEOPraHWYECKMX M OPraHUYeCKHX
BEIICCTB U UX PEaKIUi B IPOMBIINUICHHOCTH U OBITY;

—  BBIMOJIHATH XUMHUYECKHH OKCHEPUMEHT IO pACMO3HABAHUIO U  TOIYYCHHIO
HEOPTaHMYECKUX M OPTAaHMUYECKUX BEIIECTB, OTHOCAIIUXCS K Pa3IUYHBIM KJIAacCaM COCAMHCHHIA,
B COOTBETCTBHMHU C MIPABHJIAMU U MpUEMaMH 0e30mMacHOi paboThl ¢ XUMUYECKUMH BEUIECTBAMH U
1a00paTOPHBIM 000PYIOBaHHUEM;

— TMPOBOJUTH pacueThl HAa OCHOBE XHUMHUYECKUX (OPMYT U YpaBHEHUH peakIuil:
HAXO0XJICHUE MOJIEKYJISIPHOW (OpPMYJIBI OPraHMYECKOTO BEHIECTBA IO €ro IUIOTHOCTH U
MacCOBBIM JOJISIM 3JIEMEHTOB, BXOJSIIUX B €r0 COCTaB MIIM MO MPOAYKTaM CTOPAaHHUS;, pACUEThI
MaccoBOM JONM (Macchl) XUMHUYECKOTO COEAMHEHUS B CMECH;, pacyeThl Macchl (oObnema,
KOJIMUECTBA BEIIECTBA) MPOAYKTOB PEaKIUU, €CU OJHO W3 BEUIECTB JAHO B M30BITKE (MMEeT
NPUMECH); pacueThl MAacCOBOW WM OOBEMHOW JIOIM BBIXOJA MPOJYKTA PEAKIMH OT
TEOPETUYECKH BO3MOXKHOTO; PACUYEThl TEIUIOBOTO A (deKTa peakiuu; pacyeTbl O0O0BEMHBIX
OTHONICHHH Ta30B MPU XUMHUSCKHAX PEAKIIHSIX; PacueThl Macchl (00beMa, KOJTMISCTBA BEIIECTRA)
MPOJYKTa pEaKklliu, €CIM OJHO W3 BEIIECTB JAaHO B BUIE PacTBOpPA C OMPEICICHHON MaccoBOM
JIOJIEH paCTBOPEHHOTO BEIIECTRA;

— BIQJIeTh MpaBUJIaMU 0€30MacHOTO OOpaIleHUs C €IKUMH, TOPIOYUMU U TOKCHUYHBIMHU
BEIIICCTBAMH, CPEJICTBAMHU OBITOBOW XMMHH,

— OCYIIECTBJISITh TOUCK XWMHUYECKOW HH(POpMAIMU TIO0 Ha3BaHUSAM, HICHTHU(UKATOpAM,
CTPYKTYPHBIM (DOpMYyJIaM BEIIECTB;

3.Conep:xanne kypca «TeopeTuyeckue 0CHOBbI XUMUMD)
BBenenue
OO611ee 3HAKOMCTBO C IIEISIMU U COJIepKaHuEeM Kypca, cTpykTypoit KIM.

Teopeanecm[e OCHOBBI XMMHH



CTpoeHue MIEKTPOHHBIX 000JI0YeK aTOMOB DJIEMEHTOB TIEPBBIX YETHIPEX MEPUOAOB: S-, P- 1 d-
3JIEMEHTHI. DJIeKTpOHHAs KOoHpuUryparus aroma. OCHOBHOE U BO30Y>KIEHHOE COCTOSIHHE aTOMOB.

3aKOHOMEPHOCTH U3MEHEHMSI CBOMCTB AJIEMEHTOB M UX COSAMHEHUM 110 MEpHOJIaM U TPYIIIaM.
O6mas xapakrepuctuka MetauioB IA—IIIA rpynm B CBS3U ¢ UX MOJIOKEHUEM B TIEPUOINYECKON
cucreMe xumuyeckuxanemenTon J.1. MeneneeBa 1 0COOEHHOCTSIMU CTPOEHUSI X aTOMOB.

XapakTepucTUKa NePeXoJHBIX JIEMEHTOB (MEH, IIMHKA, XpOMa, XKelle3a) M0 UX MOJIO0KEHHUIO
B IMEPUOJUYECKONCHUCTEME XUMHUYeCKuX diemeHToB JI.MI. MenaeneeBa W OCOOCHHOCTSIM
CTPOEHHUSI UX aTOMOB.

O6mas xapakrtepuctuka HemeTaiioB IVA-VIIA rpynnm B CBA3M C MX IOJOXKEHUEM B
NepUOANYECKON cucreMe Xumuueckux osnemeHToB J[.M. MenneneeBa U 0COOEHHOCTSIMU
CTPOEHHUSI UX aTOMOB.

KoBanentHas xumuueckas CBs3b, €€ pPA3HOBUAHOCTH U MeEXaHM3Mbl 00pa3oBaHUS.
XapakTepUCTUKHU KOBAJICHTHOM CBS3U (IIOJISIPHOCTH U dHEprus cBsaA3u). MloHHas cBs3b.

Meramueckas cBsi3b. BogoponHas cBs3b

DneKTpoOTpULATENbHOCTh. CTENEHb OKUCIEHUS U BAJICHTHOCTh XUMUYECKUX JIEMEHTOB.

BemiectBa MOJEKYISIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHHUs. THUIl KPUCTAIUNIMYECKON PEIIETKH.
3aBUCUMOCTh CBOMCTB BEILLIECTB OT UX COCTAaBA U CTPOCHHUSI.

Knaccudukanus XuMHUECKUX peakliuii B HEOPraHUYECKOM U OPraHNYeCKOi XUMUHU.

TermoBoit d3ddext xummueckor peakiuu. TepMoxumudeckne ypaBHeHUS.CKOPOCTh peakiu,
€€ 3aBUCHMOCTh OT pa3iu4YHbIX (akTopoB.OOpaTHMble U HEOOpPATUMbIE XMMHUYECKHUE PEaKIIUU.
Xumuyeckoe paBHoBecue. CMeleHHME XMMHUYECKOTO PaBHOBECHUS IOJ JIEHCTBUEM pPa3IMUHBIX
(bakTopoB.

DNEKTPOIUTHYECKAsT JUCCOLUALUS JIEKTPOJIUTOB B BOJHBIX pacTBopax. CuibHbIE U cladble
aneKTponuThl. Peakiuu nonHoro oomena. ['maponus coneit. Cpena BOJHBIX PaCTBOPOB: KUCIHAS,
HEWTpaJIbHAs, NIEJIOYHAS.

Peakiun OkHCIMTENBbHO-BOCCTAHOBUTENbHBIE. KOppo3ust MeTaljioB U CHOCOOBI 3allUTHI OT
HEe

DNEKTPOIN3 PaciiiaBOB U PacTBOPOB (couiei, mienodeid, kucnot). Mounsiit (mpaBuio B.B.
MapKkOBHHKOBA) U paIUKAIbHBIA MEXaHU3MbI PEaKIIUi B OPTaHUYECKOM XUMUU.

Heopralmqeacaﬂ XUMMUA

Knaccudukanus HeopraHuueckux BemiecTB. HoMeHK/IaTypa HEOpPraHMUYECKHX BELIECTB
(TpuBHATIbHAS UMEXKYHAPOIHAS).

XapakTepHble XHMHUYECKHE CBOICTBa MPOCTHIX BEIIECTB — METAJUIOB: IIEJIOYHBIX,
I1€JI0YHO3EMEIIbHBIX, ATFOMUHUS; TIEPEXOAHBIX METAIJIOB (MEIH, IMHKA, XpOMa, JKeJe3a)
XapakTepHble XMMHMUYECKHE CBOMCTBAa MPOCTBIX BELIECTB — HEMETAUIOB: BOJOPOAA,

raJloreHOB, KUCIIOpOJIa, Cephl, a30Ta, pochopa, yriaepoaa, KpeMHUS.

XapakTepHble XUMHUYECKHE CBOMCTBA OKCH/IOB: OCHOBHBIX, aM(OTEPHBIX, KUCIOTHBIX.

XapakTepHble XMMHUYECKME CBOHCTBA OCHOBaHMH W  aM(OTEpPHBIX TUAPOKCHJIOB.
XapakTepHbIE XUMUYECKHE CBOMCTBA KUCIIOT.

XapakTepHble XUMHUYECKHE CBOICTBA COJIEH: CPEeTHUX, KUCIIBIX, OCHOBHBIX; KOMIUIEKCHBIX (Ha
MPUMEPECOECTUHEHN I aTIOMUHUS U IIMHKA)

B3anMocBs3b pa3InyHBIX KJIACCOB HEOPraHUYECKUX BELIECTB.

Opraanyeckass XuMus

Teopust CTpOEHUST OPraHUYECKUX COCIMHEHUI: IOMOJIOTMSI U HM30Mepus (CTPYKTypHas M
MPOCTPAHCTBEHHAs). B3anMHOe BiMsHHME aTOMOB B MoJjeKyjax. THIbI cBsized B MoJeKyjlax
OpraHMYECKUX BEILECTB.



['ubpuau3anus aTOMHBIX opOuTane yriepoaa. Paaukan. @yHKInOHAIbHAS TPYIINA

Knaccugukanus opranmdeckux BemecTB. HoMeHKnarypa OpraHM4eckMX — BEIIECTB
(TpuBHaNbHAS U MEXAYHAPOAHAS).

XapakTepHble XMMHUYECKHE CBOMCTBA YIJIEBOAOPOJOB: AJIKaHOB, LIMKJIOAIKAaHOB, aJIKCHOB,
JTMEHOB, aJIKHHOB, aDOMaTHYECKUX YIIIEBOIOPOA0B (OCH30Ma H TOJIyoIa).

XapakTepHble XMMUYECKHE CBOMCTBA IIPEAEIbHBIX OJHOATOMHBIX U MHOTOATOMHBIX CIIUPTOB,
denona.

XapakTepHble XUMHUYECKHE CBOWCTBA albJETHIOB, MpPEAEIbHBIX KapOOHOBBIX KHCIIOT,
CJIO’KHBIX 3(pHUpPOB.

XapakTepHbIE XUMUYECKHE CBOMCTBA a30TCOAEPIKAIUX OPraHUYECKUX COCIUHEHMN: aMUHOB
U aMUHOKHCIIOT. BHojornyeckn BaKHBIE BEIIECTBA: KHUPBI, OCIKH, YriIeBOAbI(MOHOCAXaPHIBI,
Jcaxapubl, OJIMCaXapubl).

B3auMocBsA3b OPraHUYECKUX COEAUHEHUN.

MeToabl NO3HAHUS B XUMHWH

[TpaBmiia pabotel B mnaboparopum. JlaboparopHas mocyma u oOopymoBanue. IlpaBuia
0e30IacHOCTH IpU paboTe € €IKUMH, FOPIOYMMH U TOKCUYHBIMM BEIIECTBAMM, CPEACTBAMHU
OBITOBOM XMMUHU.

Hayunple MeTombl WCCIEIOBaHMS XHMHYECKHX BEIIECTB U NpeBpamieHuid. MeToabl
paszieneHus cMecel 1 OUUCTKHU BEILECTB.

Omnpenenenne xapakTepa cpeibl BOJAHBIX paCTBOPOB BelIeCTB. HIMKATOPEI.

KayecTBeHHbIE peakI[ui Ha HEOPraHUYECKHUE BEIIECTBA U UOHBI.

W nenTudukanyst OpraHn4ecKux COeINHEHHH.

OcHOBHBIE CIOCOOBI OTY4eHUs (B Ja00paTOpHn).

KOHKPETHBIX BEIECTB, OTHOCSAIINXCS K M3YYeHHBIM KJIacCaM HEOPTaHWYECKUX COSTMHEHHM.

OcCHOBHBIE CTIOCOOBI OTYYEHHUS YIIIEBOJIOPOIOB (B 1aOOpPaTOPUN).

OcHOBHBIE CIIOCOOBI MOTYUYEHHUST KUCIOPOICOACPKAITUX COSTMHEHUN B TAOOPATOPUH.

[TonsiTve 0 MeTauTypruu: obIKe crnocoOsl noayueHus: MetaioB.OO0Ie HayuHbIe

MMPUHIHUIIBI XUMHUYECKOI'O ITPONU3BOJACTBA (Ha MpUMEpEe NPOMBIIIIJIICHHOTO IMMOJTYYCHUA aMMHAKa,
CCpHOfI KHUCJIOTHI, MeTaHOJIa). XHUMHYECKOE 3an$I3HeHI/IeOpr)KaIOH_IeI71 Cpeabl U €ro
MOCICACTBUAI.

[TpupoaHbIE HCTOUHUKH YTIIEBOIOPOAOB, UX NepepadoTka. BricokoMoieKkysipHbIe
coequHeHus. Peakiuu nonuMepusannu 1 noiaukoHaeHcanuu. [lonumepst.

[TnacTMaccel, BOJIOKHA, Kay4yKH.

Brruncnenne macchl pacTBOPEHHOTO BEILIECTBA,COAEPKAIIETOCS B ONIPEIETIEHHON Macce
pacTBopa ¢ U3BECTHOM MacCOBOM J10JIEH.

PacueTsl 00BEMHBIX OTHOIIEHUH Ta30B MPH XUMHUUECKHUX PEaAKIUIX.

PacueTtsl Macchl BemiecTBa Wik 00beMa ra3oB 10 U3BECTHOMY KOJIMYECTBY BELIECTBA, Macce
WM 00BEMY OJIHOTO U3 YUACTBYIOLIUX B PEAKLIMH BELIECTB.

Pacuets! TermmoBoro 3¢ dexra peakiuu.

Pacuets! macchl (00beMa, KOJIMYECTBA BEIIECTBA)IPOAYKTOB PEAKIIUH, €CIIM OJTHO U3 BEIIECTB
JaHO B U30BITKE (MMEET TIPUMECH ).

Pacuets! macchl (00beMa, KOJIMYECTBA BEIIECTBA) MPOJIYKTa PEAKIIUHU, €CIH OJTHO U3 BEIIECTB
JIaHO B BUJIE PACTBOpA C ONMPEIEIEHHON MacCOBOW JIOJIEW PACTBOPEHHOTO BEIIECTBA.

Haxoxnenne MonexkysipHoi GopMyIibl BEIIecTBa.

PacueTsr MaccoBoii niu 00bEMHOM JI0JIM BBIXOJIA TIPOYKTA PEAKIIUN OT TEOPETHIECCKU
BO3MO>KHOTO.

Pacuetsl MmaccoBoil 10511 (Macchl) XUMHUYECKOTO COEIMHEHUSI B CMECH.



HOIIXO[II)I K BBINIOJIHECHU IO 3auanm71 MOBBIIICHHOI'0 YPOBHSA CJIOKHOCTH

PacnipocTpaHeHHbIe OKHCIUTENHM W BOoccTaHOBUTENW. [loBeneHwe mnepMmaHranara Kainus H
JMXpoMaTa aMMOHHSI B Pa3HBIX Cpe/lax, CIOCOOBI ONMpPEICeNICHHUs] MPOAYKTOB PEAaKIIMU, METOJIbI
AIIEKTPOHHOTO OaraHca U MOHHO-3JIEKTPOHHBIA METO/I.

KavecTBeHHBIC peakiy HA KATUOHBI U AaHWOHBI, IPU3HAKYA KOHKPETHBIX XUMHUYECKUX BEIIECTB
(uBeT, arperaTtHoe COCTOSIHUE, PAaCTBOPUMOCTB, 3amax W Jp), WHIMBHIYaJIbHbIC MPU3HAKU U
0COOEHHOCTH HEKOTOPBIX COCTUHEHUU. BO3MOKHOCTh MPAKTHYECKOTO MPEBPAICHUS BEIIECTB,
TCHETHYECKUE CBSI3M MEXK/y HEOPraHWYECKUMH BEIIECTBAMH, COCTABICHUE YPAaBHCHUHN pEaKIHid,
crocoObI 1o100pa Ko PHUITUEHTOB.

['eHeTnyeckass CBA3b MEXKAY KlaccaMH OPTaHMYECKHX COCOMHEHHH, WHIAWBUAYaJIbHbIC
0COOCHHOCTH TIOBEJICHUSI KOHKPETHBIX OpPraHUYecKuX coenuHeHuid. CocTaBJICHUE CIIOXKHBIX
YpaBHEHHI peaknuii, criocoObl moadopa KodpHUIIMEHTOB.

4. TemaTH4eckoe MIIAHUPOBAHUE

Ne Tema (pa3aed) KounyecTBo 4yacoB

1 Baenenue ly

2 Teopernueckre OCHOBBI XUMHH 44

3 Heopranuueckast xumust 5S4

4 Oprannueckasi XUMHS 64

5 Merto1bl TO3HAHUS B XUMHUU 8u

6 [Toxo/1bl K BBIMTOJIHEHUIO 3a/IaHUI MOBBIIIEHHOTO 104

YPOBHS CII0KHOCTH
Bcero: 34 yaca
IloypouHoe ni1aHupoBaHHE MaTepUaJia Kypca ¢ coiepKaHueM MaTepHuaJia
Ne | Ne Paspnennl kypca DJIEeMEHTBI CO/IePKAHUA Yacsl,
n/n (Teopus,
MIPAKTHKA)

1. BeoaHoe 3ansiTHE 3HAKOMCTBO C COZIEpKaHUEM Kypca. T. 1g
ConepxaHue U CTpyKTypa
HK3aMEHaIlMOHHOI paboThl, cUcTeMa
OLICHUBAHMSI OT/AEIbHBIX 3aJaHUN U
paboThI B LIEJIOM, PEKOMEH/IAIIUH JIS
HOJTrOTOBKH K TOCYJAapCTBEHHOM
WTOrOBOM aTTECTALINH.

1. Teopernueckue oCHOBbI XUMHH (4 yaca, 3 Hux luyac Teopuu)
2. | 1.1. | CoBpemennsie | Ctpoenme >71eKTpoHHEIX oGomouek | I1. 1




MIPEICTABICHUS O CTPOCHUH
aroma.

[lepuoauueckuii 3aKOH U
NepuoInyecKasi cucrema
XHUMHYECKHX dj1eMeHTOoB [[. 1.
Menpaeneena.

aTOMOB 3JIEMEHTOB MEPBbIX YETHIPEX
HEPUOIOB: S-, P- U U-2JIEMEHTHI.
DrexTpoHHas KOHPUTYypalus aToma.
OcHOBHOE 1 BO30YKJIEHHOE
COCTOSTHUE aTOMOB.
3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB AJIEMEHTOB M UX COCIMHEHUI
1o nepuojam u rpynnam. Oomas
xapaktepucTtuka metamuion [A-IITA
TPYII B CBSI3U C UX MOJOKEHUEM B
MEePUOANYECKON crcTeMe
xumuueckuxayiementon J[. 1.
MenpeneeBa 1 0COOEHHOCTSIMH
CTPOCHHUSI KX aTOMOB.
XapakTepHucTrKa MepexoaHbIX
AJIEMEHTOB (M€JIU, IIMHKA, XpoMa,
JKeesa) Mo UX MOJI0KEHUIO B
MEePUOINYECKONCUCTEME XUMUYECKHUX
anemenToB .M. Menjeneena u
OCOOCHHOCTSIM CTPOCHHS UX aTOMOB.
OO0mmas xapakTeprucTHKa HEMETaIIIOB
IVA—VIIA rpynn B cBsi3U € UX
ITOJIOKEHUEM B IIEPUOANYECKON
CHUCTEME XUMHUYECKHX AJIEMEHTOB
J.11. MenneneeBa 1 0COOCHHOCTSIMH
CTPOEHHUSI KX aTOMOB.

1.2.

XHMH4YECKas CBA3b U
CTPOCHUC BCUICCTBA

KoBajeHTHas XuMH4YECKast CBS3b, €€
Pa3HOBUAHOCTH U MEXaHU3MBI
o0pa3oBaHus. XapaKTepUCTUKU
KOBaJICHTHOM CBSI3U (IOJSIPHOCTH U
sHeprus cBs3n). loHHas CBsI3b.
Merammueckas cBA3b. BogoponHas
CBA3b

OneKTpoOTpULATEIbHOCTh. CTENEeHb
OKHCJICHHS U BaJICHTHOCTD
XUMHUYECKUX JIEMEHTOB.

BemiecTBa MOJIEKYIISIPHOTO U
HEMOJIEKYJIIPHOTO cTpoeHus. Tun
KPUCTAJUTMYECKOMN PEIIETKH.
3aBUCHMOCTb CBOMCTB BELIECTB OT UX
COCTaBa U CTPOCHHSI.

1.3.

XuMu4ecKas peakius.
TeopeTnyeckuil MaTepurall.

1.4.

XuMu4ecKas peakius.
IIpakTrueckoe 3aHsTHE.
TecToBbIi KOHTPOJIb.

Knaccudukanmst xumuaeckux
peaKkurii B HEOPraHUYECKOU U
OPraHUYEeCKOW XUMHH.

TennoBoit 3¢ hekT XuMuIecKoit
peaxiuu.

TepmoxuMHuuecKue ypaBHEHHUS.
CKopocTh peakiiu, ee 3aBUCUMOCTb
OT Pa3JINYHBIX (PaKTOPOB.
OOpartumbie 1 HEOOpATUMBIE
XUMHUYECKUE peaklni. XUMHUYECKOEe
paBHOBecue. CMeleHne




XUMHUUYECKOT'0 PaBHOBECHS 01
JeMCTBUEM pa3INyHBIX (PaKTOPOB.
DAEKTPOIUTUYECKAS AUCCOIUALIHS
AJIEKTPOJIUTOB B BOJIHBIX PaCTBOPAX.
CunbHbIe U crabble 2JIEKTPOIUTHIL.
Peakuuu nonnoro oomena. ['maponus
coneit. Cpesla BOJIHBIX PaCTBOPOB:
KHCTIasi, HEWTpaJibHas, 11eJI0YHast
Peakuuu okuciauTenbHo-
BOoccTaHOBUTENbHBIE. KOoppo3us
METAJIJIOB U CIIOCOOBI 3aLTUTHI OT HEe
DJEeKTPOIN3 PACIJIaBOB U PaCTBOPOB
(coneit, menoueid, kuciot). MoHHBIN
(mpaBuio B.B. MapkoBHHKOBA) U
paJvKalbHbBII MEXaHU3MBbI PEaKIuil B
OPraHNYeCKON XUMHH

2. Heopranudveckasi xumusi (5 4acoB, U3 HUX 2 Yyaca TeOPHH)

6. 2.1. | Kiaccuduxanus Knaccugukanus HeopraHm4ecKux IT. 1y
HEOPraHUYECKUX BeniecTs. Homenkmnarypa
COEIMHEHUI. HEOpPraHUYECKUX BEIIECTB

(TpuBHANIBHAS U
MEXJ1lyHapOoIHas)

7. 2.2. | XapaKkTepHble XUMHUYECKUE XapakTepHble xumudeckue cporictea | T. 14.
CBOICTBA NMPOCTHIX BEUIECTB. | MPOCTHIX BEIIECTB — METAJIIOB! lu
TeopeTnueckoe 3aHATHE. LIEJIOYHBIX, IIEJTOYHO3EMEIBHBIX,

QIFOMUHMSL; IEPEXOHBIX METAIIOB
(Meau, IUHKA, XpOMa, JKene3a)

8. 2.3. | XapaKkTepHble XUMHYECKUE XapakTepHble XUMUYECKUE CBOWCTBA
CBOICTBA NIPOCTBIX BELIECTB. | IPOCTBIX BEIIECTB — HEMETAJIOB!
[TpakTHueckoe 3aHsATHE. BOJIOPO/A, TAJIOTE€HOB, KUCIOPOAA,

cepsl, a3ota, Gocdopa, yriepoaa,
KpEMHUSL.

9. 2.4. | XapaKkTepHble XUMHUECKUE XapakTepHbIE XUMUYECKUE CBOWCTBA q
CBOMCTBA COCAMHEHUN OKCHUJIOB: OCHOBHBIX, aM()OTEpPHBIX, I
XUMHYECKHX DJIEMEHTOB. KHCIIOTHBIX.

Teopwus. XapakTepHbIE XUMUYECKHE CBOMCTBA
OCHOBaHMU U aM(OTEpHBIX
2.5. | XapakTepHble XUMHYECKHE TUAPOKCUIOB. XapaKTepHbIE
10. CBOICTBa COETMHEHUI XUMHUYECKHE CBOMCTBA KUCIIOT.
XUMHYECKHX 3JIEMEHTOB. XapakTepHble XUMUYECKUE CBOWCTBA
Beinonnenue 3agaHuid. COJIEH: CPETHUX, KUCIIBIX, OCHOBHBIX;
(KOHTpPOJIB) KOMIUIEKCHBIX (Ha IpUMeEpe.
COEIMHEHUI AJIFOMUHUS U IIUHKA)
B3anMocBsA3b pa3auyHbIX KJIACCOB
HEOPraHUYECKUX BEILECTB.
3. Opranndeckasi xumus (6 4acoB, 3 HUX 3 Yaca TeOPUH)

11. | 3.1. | Teopusi XUMHYECKOTO Teopust cTpoeHUsT OPraHUYECKUX T. 14.

ctpoenus A.M.bytieposBa. COEIMHEHUI: TOMOJIOTUS U U30MEPHUS l4a

Homenknarypa. Xum.
CBOICTBA yIJIEBOJOPOIOB.

(cTpyKTypHasi U IPOCTPAHCTBEHHAs).
B3anmHOe BIMSHUE aTOMOB B
MoJieKyJ1ax. Turmsl cBs3e B
MOJIEKYJIaX OPTaHUYECKUX BEILECTB.




12. | 3.2. | [IpakTuueckoe 3aHsATHE HA ['ubpuau3anms aTOMHBIX OpOUTANIEH
ONPEEIIEHUE CBOMCTB yriepona. Panukan.

YIJIEBOAOPOAOB U UX OyHKIMOHANBHAS TPyIIa

HOMEHKJIATypy. (KOHTPOJIb) Knaccudukanus opraHuuecKux
BemlecTB. Homenkiatypa
OpPraHUYECKUX BEIECTB
(TpuBHaIbHAS U MEXTYHAPOIHAS)
XapakTepHble XMMUYECKUE CBOMCTBA
YIJIEBOAOPOAOB: AJIKAHOB,
[IUKJIOAIIKAHOB, AJIKCHOB, TUCHOB,
AJIKUHOB, apOMaTUYECKHX
YIIeBOA0POAOB (OCH30M1a B TOIYOJIa)

13. | 3.3. | XapakTepHble XUM. CBOHCTBa | XapaKTepHbIE XUMHUECKUe cBoiicTBa | T. 24
KHCJIOPO/COIEPKAILUX OpT. IpeeNbHbIX 0JIHOATOMHBIX U I1. 24
coennHeHun. Teopusi. MHOT'OATOMHBIX CIIUPTOB, (heHoa.

XapakTepHble XUMHUECKUE CBOICTBA

14. | 3.4. | XapakTepHbIC XUM. CBOMCTBA | aJIbJICTHJIOB, MPEACIIbHBIX
a30Tco/IeprKalluX Opr. KapOOHOBBIX KUCIIOT, CJIOKHBIX
coeauHeHui. Teopwus. 3pHpOB.

XapakTepHble XUMHUECKUE CBOICTBA

15. | 3.5. | BeimosHeHue ynpakHEeHUH HA | a30TCOACPIKALINX OPTaHMYECKUX
3HaHUE XMMHUYECKHX CBOMCTB | COEIMHEHMN: aMMHOB U
KHCJIOPO/ICOIEPIKAIIUX OpT. aMHHOKHCIIOT. bruonorunuecku
COeMHEHUH. (KOHTPOJIb) Ba)KHbIE BEIIECTBA: )KUPBI, OCJIKH,

YTIIEBOIbI

16. | 3.6. | BeimosiHeHue ynpaxkHeHUH Ha | (MOHOCAaXapu/abl, JHcaxapyuibl,
3HaHUE XUMHUYECKUX CBOWCTB | TIOJHCAXaPHJIBI).
a30TCco/IepIKaIluX Opr. B3anMocBs3b OpraHnuecKux
COCTUHEHUH. COCTUHEHUN.

4. Metoabl O3HAHUS B XMMHHU (8 yacoB, M3 HUX 2 yaca TeopHH)

17. | 4.1. | DxcriepuMeHTaIbHbIE OCHOBBI [TpaBuna pa®oTsl B TaOOpaTOpHH. q

XUMHUH. JlaGopartopHas nocyaa u 1y
obopynoBanue. [IpaBuna
6e30macHOCTH IpU paboTe ¢
€IKMMH, TOPIOYMMH U TOKCUIHBIMA

18. | 4.2. | DkcrepuMeHTalbHbIE OCHOBBI | BELIECTBAMH, CPEICTBAMH OBITOBOI

xuMuu. [Ipaktrueckoe 3assTHe.

XUMHHU
Hayunsie MeToab! nccaeoBaHus
XAMUYECKHX BEIIECTB U
npeBpaleHuii. MeTobl
pa3aesneHus CMecel U OUMCTKHU
BEIIIECTB.

Onpenenenne xapakrepa cpeabl
BOJIHBIX PACTBOPOB BEILIECTB.
Nuaukatopsl.

KauectBenHsie peakunu Ha
HEOpPraHWYECKUE BEIIECTBA U NOHBI.
WNnentudukaiys opraHuuecKux
COCTUHEHUN.

OcHOBHBIE CTIOCOOBI MTOTy4eHUs (B
nabopaTopun)
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KOHKPETHBIX BEILECTB,
OTHOCAIIHNXCA K U3YYCHHBIM
KJIacCcaM HEOpraHMYeCKHUX
COEMHEHHU.

OcHoBHbIE CIOCOOBI MOTY4YECHHUS
YTJI€BOJOPOAOB (B J1TA0OPATOPHH).
OcHoBHbIE CIOCOOBI MOTYYESHHUS
KHCIIOPOJICOACPKAIINX
COEIMHEHMI B 1TaOOpaTOpHH.

19.

4.3.

OO0mue npeacTaBiaeHus o
MIPOMBIIIIEHHBIX CITOCO0aX
MOJTYYEHHS BAKHEUIIINX
BEIICCTB

[TonsiTHE O METAIUTYPTUU: OOIIHE
CHOCOOBI MOJTYyYEHHUS] METAJLIOB.
OO0u1re HayYHBIC TPUHIIUIIBI
XUMHYECKOT0 IPOU3BOJICTBA (Ha
IpUMEpE MPOMBIIIEHHOTO
MOJIyYeHHUs] aMMHUaKa, CepHOU
KHCJIOTBI, METaHOa). XUMHUECKOE
3arpsi3HEHUE

OKPY’KaIOILIEH CPeABI U €ro
MOCJIE/ICTBHSI.

[IpupoaHbIE UICTOYHUKHU
yIIeBOJIOPOIOB, X MepepaboTKa.
BricokomonexkynsipHbie
coenuHeHus. Peakuun
HOJIUMEPU3ALUH U
noaukoHaeHcanuu. [loaumepsr.
[1nacTMacchl, BOJIOKHA, KaydyKH.

II. 1y

20.

21.

22.

23.

24.

4.4.

4.5.

4.6.

4.7.

4.8.

PacueTsl 10 XUMHUYECKUM
dbopmyaM U ypaBHEHHSIM
peakuuii. CriocoObl peneHus
3anad. Teopus.

Pemenue 3agau. [IpakTrueckoe
3aHsTHE.

Pemenue 3anau Ha BBIBOA
MOJIEKYJISIPHOU (POPMYIIBI.
[TpakTHueckoe 3aHATHE.

Penrenue 3amad mo HECKOJIBKUM
YpaBHEHHUAM pEaKIUU U Ha
CMECH.

Penrenue 3amaud Ha
CMEUIMBAaHUE PACTBOPOB,
ONpeAeIeHue MacCOBOM 10U

Brruucnenue maccel
pPacTBOPEHHOTO BEIIECTBA,
COJZIepXKAIIerocsl B ONpeIeIEHHON
Macce pacTBOpa C U3BECTHOM
MacCOBOM JOJIEH.

PacueTrst 00beMHBIX OTHOIIICHUMA
ra3oB [IPU XUMUYECKUX PEAKIIHIX.
Pacuetsr macchl BelecTBa win
o0BemMa razoB MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MACCE WIIH
00BEMY OJIHOTO U3 YYaCTBYIOIIUX B
peaKIu BEIIECTB.

Pacuets! TemoBoro a¢dexra
peaKIu.

Pacuetsr macchl (00beMa,
KOJIMYECTBa BEIIECTBA)
MPOAYKTOB PEAKIIMH, €CIIU OJIHO U3
BEIIIECTB JIaHO B U30BITKE (MMEET
MIPUMECH).

Pacuerts! maccol (06beMa,
KOJIMYECTBA BEUIECTBA) MPOIYKTa
peaxkuuu, eciii OJTHO U3 BEIIECTB
JIaHO B BUJIE pacTBOpA C
ONpeACICHHON MacCOBOM JT0eH
pacTBOPEHHOT'O BEIIECTBA.
Haxoxnenne MosieKyasipHOi

T. 1u
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BEIIIECTB B pacTBODE.

(hopmysbl BelIecTBa.

Pacuetsl maccoBoii i 00beMHON
JIOJIU BBIXOJ1a MPOAYKTA PEaKIUu OT
TEOPETUIECKH BO3MOXKHOTO.
PacueTsr maccoBoii 1oy (Macchl)
XUMHYECKOTO COCTUHEHUS B CMECH.

(10 yacoB, U3 HUX 34 TeopuN)

5. IToaxoasl K BHINOJIHEHUIO 3aJaHNI NOBLINIEHHOT O YPOBHSA CJIOKHOCTH

25. | 5.1. | [Togxomasl K BHIOJIHEHUIO PacnipocTpaHeHHbIE OKUCIUTENN U T.1
3aJIaHUM Ha COCTaBJICHUE BoccraHoBuTeau. IloBenenue I1.2
YpaBHEHUS OKUCIUTEIHHO- MepMaHraHaTa Kajlus U JuxpoMaTa
BOCCTAaHOBUTEIBLHOM PEaKIMU. | aMMOHHUS B Pa3HBIX Cpeiax, CIIOCOObI
Teopus. oTIpe/ieNIeHUs] IPOAYKTOB PEAKIIHH,

METO/IbI AJIEKTPOHHOTO OajaHca 1

26. | 5.2. | BeimosHeHue 3a1aHuid HA MOHHO-3JIEKTPOHHBIA METOJI.
COCTaBJICHHE U pa3dop
OKHCJIUTEJIBHO-

BOCCTAHOBUTEILHBIX
peakuui. IIpakTuyeckoe
BBITMIOJTHEHHE YIIPAKHEHHH.

27. | 5.3. | Pemenue 3amanuii Ha
cocrasieaue OBP.
[TpakTHyeckoe BHIMOTHEHNE
yhnpaxHEeHUH. (KOHTPOJIb
3HAHMIA)

28. | 5.4. | Ilogxoxab! K BEITOJHEHUIO KauecTBennsie peakunu Ha kKatTioHbl | T.1.
3a/laHuil Ha YCTaHOBJICHHE Y aHHOHBI, TPU3HAKN KOHKPETHBIX I1.2.
TCHETHUYECKOM CBSI3U MEXTY XUMHUYECKHX BelecTB (I[BET,
OpraHMYECKUMH BEIIECTBAMH. | arperaTHOe COCTOSHUE,

Teopwus. pPacTBOPUMOCTb, 3amax U ap),
WHAWBUAyallbHbIE PU3HAKU U

29. | 5.5. | BeimonHeHue 3aqaHuii Ha 0COOEHHOCTH HEKOTOPBIX
BBIIIOJTHEHHE ICITOYCK coeauHeHni. Bo3MOXHOCTD
MIPEBPAICHA OPTaHUYECKUX | MTPAKTHIECKOTO TIPEBPAICHHS
COCIMHEHHH. BEIIIECTB, TCHETUUECKUE CBS3H MEXKITY

HEOPTaHMYECKUMH BEIICCTBAMH,

30. | 5.6. | Pemeunne nemnouex COCTaBJICHUE YPAaBHEHUM peaKIIuii,
MPEeBpaLIeHH ¢ yyacTHEM cnoco6b! mod6opa Ko3hPUINEeHTOB.
OpPTaHMYECKUX BEIIECTB.

(KOHTPOJIb 3HAHU)

31. | 5.7. | ITogxoasl K BEIIIOJIHEHUIO 3HaHUE TEHETUYECKOU CBSI3H MEXY T.1u
3aJaHui Ha COCTaBJIEHUE KJIaCCaMU OPTraHUYECKUX I1.24.
YpaBHEHUN XUMHUYECKUX COETMHEHU M, UHTUBUTyaTbHBIX
PEaKIHii ¢ y9acTHeM 0COOEHHOCTEH IOBEIECHUS
HEOPraHMYECKUX BEIIECTB MO0 | KOHKPETHBIX OPT. COSAMHECHU.

UX onucanuio. Teopus. CocraBieHue Cl0XHbIX YpaBHEHUN
peakIuii, crrocoOsl moadopa

32. | 5.8. | Brimmonuenue 3ananuii Ha KO3 PHUITMEeHTOB.

COCTABJICHUE YPAaBHEHUM
XUMHYECKUX PEAKIUH C
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yYacTUEM HEOPraHUIECKUX
BEIIIECTB 110 UX OIMHCAHHMIO.
[TpakTHYeCcKOe BBIMOTHCHHE
3aJlaHu M.

33. | 5.9. | Pemenue 3ananuii Ha
COCTABJICHUE YPAaBHEHUM
XUMHUYECKHX PEAKIIMH C
y4acTUEM HEOPraHUIECKUX
BEILECTB 10 UX OMKCAHHMIO.
(KOHTpPOJIb 3HAHHIA)

34 | 5.10. | IIpoOHBII 5K3aMEH C UCIIOIB30BAHMEM JMArHOCTHYECKUX padoT 2022r

Bcero: Teopernyeckux 3ansTuii 11 34 yaca
IpakTuyecknx 3ausiTuii 23

5.MeToauyecKe U OLIEeHOYHbIE MaTePHAJIbI

1. Xumusa: YriyOnennsli ypoBenb: 10 kmacce: yue6Huk /B. B. Epemun, H.E. Ky3pmenxo,
B.U. Tepenun, A.A. lpo3nos, B.B. JIlynun; noxa pea. B.B.Jlynuna — 6-e uza, nepepad. —
M.: Ipocda, 2019.

2. Xumwus: YrinyoneHHsl ypoBeHb: 11 kiacc: yueOnuk /B. B. Epemun, H.E. Ky3bpmenko,
B.U. Tepenun, A.A. lpo3nos, B.B. JIlynun; nox pea. B.B.Jlynuna — 7-e uza, nepepad. —
M.: Ipocda, 2020.

3. Tabpuensn O.C. Xwumms. 11 xmace. VYueb. Jns o6meobpas. yupexiaeHuit /
O.C.T'abpuensn, I'.I".JIsicoBa. — 2-e u3n., ucnp. — M.: Jipoda, 2002.

4. Xumus. 10 xnacc: yue6. s obmeobpas. yupexaenuit / O.C.I'abpuensn, ®.H.Mackaes,
C.IO.ITonomapes, B.1.Tepenun; nox pen. B.U.Tepenuna. — 3-e uza., crepeorun. — M.:
Hpoda, 2002.

5. AxmeroB M.A. EI'D no xumuu: pe3ynpTaThl U METOAMKA MOJTOTOBKH BBIMTYCKHHKOB. —
Viesaosck: YUIIK ITPO, 2004.- 150c.

6. TI'abpuensan O.C., Pemeros I1.B., Octpoymos W.I'. u np. 'oToBUMCS K eJMHOMY
rocyJapcTBeHHOMY 3k3ameny. Xumus. M.: [Ipoda, 2003.

7. Enuublii rocyaapcTBeHHBIN K3aMeH. Xumus. Meroandeckoe nocodue. [log pen.
I1.A.OpxekoBckoro, A.A.Kasepunoii. M.: Mxuna, 2004.

8. EI'D — 2016. Xumus. Tematuueckue TpeHupoBounsle 3aaanus/ M.A. CokonoBa — M.:
ACT: Actpens, 2020. .

9. KopanpuykoBa O.B. Yuucs pemats 3anaun no xumuu. — M.: Ilomatyp, 1999. — 175c.
10. Penetutop no xumun/ H.A. benoB — M.: ACT: Actpens, 2011. —294c.

11. Xumus: Ilonnslit crpaBouHuk s noarotoBku kK EI'D/ P.A. Jluaun — M.: ACT:
Actpens, 2009. — 286, (2)c.

12. Xomuenko I'.I1. Tlocobue mo xumuu it moctynatomux B BY3er.- M.: HoBas BosHa,
1996.-462c.
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13. Tamkoga, Jlrogmmna MBanosHa.EI'D 2021. Xumus : coopHuk 3amanuii : 600 3amanuii ¢

oreeramu / JI. U. IlamkoBa. — Mocksa : Dkemo, 2020. — 304 c¢. —(EI'D. C6opHuK
3a1aHui).

14. Mengenes FO.H. EI'D 2023. Xumusi. TunoBbie BApUaHTHI SK3aMEHALIMOHHBIX 3aJaHU OT

paspabotuukos EI'D. / FO0.H.Mexasenes. — M.: U3narenbctBo «DK3ameny, 2023.

6.1{u¢poBbie 0Opa3oBaTe/ibHbIE peCypchl I HHTEPHET-PeCcypChl:

1.

http://metodist.lbz.ru/content/videocourse.phpBuneonexkun «IToaroroska k 'MA u ET'D
10 XUMHH» pPa3MeIeHbl Ha caiite Metoaudeckoit ciryx0bl nznareasctsa bBUHOM B

paznene «Tenekypco» B oapasaene «Bumeoneximm»

http://fipi.ru — deaepaibHbI UHCTUTYT MEJATOTUICCKUX H3MEPEHHI - TOKYMEHTHI,
KOIU(BHUKATOPHI, CIICHIU(UKAIINN IEMO-BEPCHH.

http://ege.edu.ru — nopran Equnaoro ['ocynapcTBeHHOr0 DK3aMeHa, TOKYMEHTHI,
JIEMOHCTPAIIMOHHBIEC TECTHI, BOMPOCHI  OTBETHI, (HOPYMBI.

http://kontren.narod.ru — caiit «KoHTpeH» - nH(OpMALIHS 10 OPraHU3aHUU U TIOTOTOBKE
k EI'D o xuMuu, TUTIBI 33/1aHUH, yueOHas JINTepaTypa, BOIPOCHI U OTBETHI,
UHTEPAKTUBHBIC TECTHI.

http://www.egesha.ru/Erema Py
https://chem-ege.sdamgia.ru/Pemry EI'D. Xumus.

https://chemege.ru/materials/ TeopeTndyeckne MaTepraIbl 1 IPUMEPHI 3aJaHUN TI0 XUMUAN
C PELICHUSIMH

https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege#!/tab/173765699-4 OTkpsIThIi OGaHK
s3agaduii EI'D o xumun
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1 BBoanoe 3anatue. Ob1iee 3HaKOMCTBO € KypCcoM, €ro LeIsIMU U
3a/1a4yaMu.

2 CoBpeMeHHbIE TPEICTABIECHHS O CTPOCHHUH aTOMa.
Ilepuonnueckuil 3aKOH U IIEPUOAUYECKAs CUCTEMA
xumuueckux snementoB .M. Menneneena.

3 XHUMHUYECKas CBSA3b U CTPOEHUE BEIIECTBA

4 Xumuueckas peakius. TeopeTHuyecKui MaTepuall.

) Xumnueckas peakuus. [Ipakrnueckoe 3ansatue. TecToBbId
KOHTPOJIb.

6 Knaccugukaius HeOpraHn4ecKux coeTMHEHHN.

7 XapakTepHble XMMUYECKHE CBOMCTBA ITPOCTHIX BELIECTB.
Teopernueckoe 3aHsTHE.

8 XapakTepHble XUMHYECKHUE CBOMCTBA MPOCTHIX BEILIECTB.
[IpakTuueckoe 3aHsATHE.

9 XapakTepHble XMMUYECKHE CBOMCTBA COCAMHEHUN XUMUYECKUX
anemMeHToB. Teopus.

10 XapakTepHble XUMHYECKHUE CBOMCTBA COCTMHEHN XUMUYECKHUX
3JIEMEHTOB. BrinonHeHue 3a1anuid.

(KOHTpPOJIB)

11 Teopus xumnueckoro crpoenus A.M.byrneposa. Homenknarypa.
XUM. CBOKCTBA yTJI€BOJIOPOJIOB.

12 [IpakTryeckoe 3aHITHE HA ONPEACIICHUE CBOMCTB YIIIEBOJAOPOAOB
U MX HOMEHKJIATypy. (KOHTPOJIb)

13 XapakTepHbIE XUM. CBOMCTBA KUCIOPOICOAEPKAIIUX OpT.
coenuHeHun. Teopus.

14 XapakTepHbIE XMUM. CBOMCTBA a30TCOAEPKAINUX OPT. COCAUHEHNHN.
Teopus.

15 BrimonHeHne ynpaxHeHU Ha 3HAHWE XMMHUYECKHUX CBOWCTB
KHUCJIOPOJICOACPIKAIINX OPT. COSTUHEHH . (KOHTPOJIb)

16 BelntonHeHne ynpaXHEHUN Ha 3HAaHHE XUMUYECKHUX CBOMCTB
A30TCOJEPIKAIINX OpI. COETUHEHUI.

17 DKCNEPUMEHTAIIbHBIE OCHOBBI XUMHH.

18 DKcrnepuMeHTaIbHbIE OCHOBBI XUMHH. [IpakTHueckoe 3aHsTHE.

19 OO01mure npeacTaBIeHUs O MPOMBIIIIEHHBIX CIOc00ax
MOJIyYEHUs] BaXKHEUIIINX BEIIECTB

20 Pacuersl no xumuueckuM popMysiaM U ypaBHEHUSIM
peakuuii. CriocoOsl penienus 3agad. Teopus.

21 Pemenue 3amau. [IpakTuyeckoe 3aHsaTHE.

22 Pemenue 3a1au Ha BBIBOI MOJICKYJISIPHON
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dopmynel.IIpakTuyueckoe 3aHsATHE.

23 Pemenue 3a1a4 1o HECKOJIBKUM YPaBHEHHSAM PEAKLUU U HA
CMECH.

24 Pemenne 3a1a4 Ha CMEIIMBaHUE PACTBOPOB, OIIPEIEICHUE
MacCOBOM J0JIM BELLECTB B PACTBOPE.

25 IToaxoapl K BEIIOJIHEHUIO 3aJAHUM HA COCTABICHUE YPAaBHEHUS
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHON peakuuu. Teopus.

26 Beinonnenue 3aanuii Ha cOCTaBI€HUE U pa300p OKUCIUTENBHO-
BOCCTAHOBUTEJIBHBIX peakuuid. [IpakTudeckoe BbIIIOIHEHUE
YOpaXKHEHUH.

27 Pemenue 3ananuit Ha cocrapienue OBP. [IpakTuueckoe
BBITIOJTHEHUE YITPAKHEHHHA. (KOHTPOJIb 3HAHUH)

28 [Toaxo/p! K BRIMOTHEHHUIO 3aJaHUI HA YCTAHOBJICHUE
TEHETUYECKOU CBSI3U MEKYy OPraHMYE€CKUMHU BELECTBAMM.
Teopus.

29 BelntonHeHne 3ajaHUi Ha BBIIIOJHEHUE LENOYEK IIPEBPALLCHHAN
OpPraHMYECKUX COCTUHEHUM.

30 Pemenue 1enoyex nNpeBpalleHnii ¢ ydacTUEM OPTaHUYECKUX
BEIECTB. (KOHTPOJIb 3HAHU)

31 IToaxone! K BBIIIOJHEHUIO 3a1aHUI HA COCTABIIEHUE YPaBHEHUN
XUMHYECKHUX PEaKLIUH ¢ y4aCTHEM HEOPTaHHUYECKUX BEILECTB 110
ux onucanuro. Teopus.

32 BelnonHeHne 3ajaHUi HA COCTABIICHUE YPABHEHUN XUMUYECKHUX
peaknyii C y9aCTHEM HEOPraHUYECKUX BEUIECTB 110 UX OMMCAHUIO.

33 ITpakTnueckoe BeinonHenue 3aganuii KMM.

34 Pemenne 3a1annii Ha COCTAaBIECHNE YPABHEHUN XUMUYECKUX

pEaKIuii ¢ y9acTHeM HEOPraHMYECKHUX BEIIECTB MO MX
OIMUCAHUI0.(KOHTPOJIb 3HAHMIA)
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