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IIporpamMmma 3J1eKTUBHOI'0 Kypca
«XHUMUA B 3aa49ax»



IHosicHuTEIbHAA 3aIUCKA

Pabouas nporpamma coctasiena uist 10, 11 knaccos. 34 yaca ( 1 4 B Henenio).

B coorBeTcTBMM € KOHLENIMEH MOJEPHU3ALMUHU IIKOJIBHOTO 00pa30BaHUs 3JIEKTHUBHBIE
KYpCBI SBJISIFOTCS

00s13aTeIbHBIM KOMIIOHEHTOM LIKOJIBHOTO 00yUYeHHsI.

[TpodmibHOE 00yUueHHe JOHKHO 00eCeunTh Yy OIeHHYIO MOATOTOBKY CTapLICKIACCHUKOB
110 BEIOpaHHBIM MU aucuuiInHaM. CrienoBarenbHo, 00pa3oBaHue, OCOOCHHO Ha CTYIIEHM CTaplien
IIKOJIbI, CTAHOBUTCS 00Jiee MHAMBUYaTU3UPOBAHHBIM, (YHKIIMOHAIBHBIM U 3(PPEKTHUBHBIM.

OHO HarpaBJIeHO Ha peaTn3aliio JMYHOCTHO-OPUEHTUPOBAHHOIO Y4eOHOTr0 IpoLecca.

DNeKTUBHBIM Kypc «XUMUs B 3aa4ax» npeaHa3HaueH s yyammxes 10-11

KJIaCCOB XMMUKO-OHonoruyeckoro npogwid. Ilpu mpoBeaeHun 3aHATHH MO 3JEKTHUBHOMY
Kypcy BO3MOXHO HCIOJIb30BaHUE BY30BCKHUX (DOpM yueOHOU NeATeNbHOCTH: JIEKIUH, CEMUHAPOB,
KOJIJIOKBUYMOB, coOecejoBaHuil, 3aueToB. MakTUUECKU B CTApIIUX KJaccax B MPOLECCE U3yUSHMs
JAHHOTO Kypca (GopMHUPYIOTCSA IPOoeCcCHOHATIBHBIE CKIIOHHOCTU M HHTEPECHI

COBPEMEHHOI0  HIKOJbHHKA, COBEPILEHCTBYIOTCS ~ YMEHHUA  KOHCIIEKTUPOBAHMS,
pedepupoBaHus, MyOIUIHOTO BHICTYIUICHUS.

3HaHus, NpUOOpETEeHHbIE MpPU M3YYEHHH YIIyOJIIEHHOro Kypca «XuMHS B 3aJadax»
3HAYUTEIBHO TOMOTYT HIpPU OpraHU3alMM BHEKJIACCHOM M BHEUIKOJbHONH pPabOThl MO XUMHH,
MIPOBEACHUH OJIMMITHA]I, HAYYHBIX KOH(pEpPEHIIN, TOAroTOBKe K EI'D M BCTynmHUTENbHBIM SK3aMeHaM
B By3bl. B conepxanuu kypca xumuu B 10-11-x knaccax

NPEJCTAaBICHB TOJIBKO OCHOBOIOJAraloliue XHMHUYECKHE TEOPETUYEeCKHE 3HaHWUS,
BKJIIOYaromue obmme cpeneHus. OcoOeHHOCTRIO TAHHOTO Kypca SIBJISIETCSl TO, YTO 3aHATHUS UIYT
MapajuieJIbHO C M3yYE€HHEM Kypca opraHmdyeckod xumuu B 10-M Kjacce, U ¢ M3y4eHHEM Kypca
obmeit xumun B 11-M kiacce. 9T0 1a€T BO3MOKHOCTh IMOCTOSTHHO M MOCJIEIOBATEIbHO YBSA3hIBATh
y4eOHBII MaTepuall Kypca ¢ OCHOBHBIM KYPCOM, a YYaluMcsl IoJTydaTh 00JIee MPOYHbIC 3HAHUS 110

npeamery. IlporpaMmma Kypca MOCIYXKUT Ui CYIIECTBEHHOT'O YIIyOJIEHUSI U pacIIUpeHUs
3HAHUI M0 XMMHUHU, HEOOXOUMBIX TSI KOHKPETH3allMi OCHOBHBIX BOIIPOCOB OPTaHUYECKOM, 00IIeH
Y HEOPTaHWYECKON XUMHH U JIJIs1 OOIIET0 pa3BUTHSI yUCHUKOB.

Iean kypca:

® PACIINPCHHUC 3HaHI/II‘/'I, (bOpMHpOBaHI/Ie YMCHI/Iﬁ M HABBIKOB Yy y4alllUXCs 11O PECIICHUTIO
paCUYCTHBIX 3aJda4 U pra)KHCHI/Iﬁ o XuMHH, Pa3BUTUC MMO3HABATECILHON aKTUBHOCTH U
CaMOCTOATCIIbBHOCTU.

3amayu Kypca:

e yrayOseHHe U pacuIMpeHre 3HaHUuM M0 XUMUU;

¢ 3aKpEIUTb YMEHHUS U HaBBIKM KOMILIEKCHOI'O OCMBICIICHUS 3HAHUN U UX IIPUMEHEHUIO IIPU
peuieHny 3a1a4 1 yIpaxHeHUH;

e HCCIIEZIOBATh U aHAJIM3HPOBATH AJTOPUTMBI PELICHUSI TUIIOBBIX 33]a4, HAXOAUTh CIIOCOOBI
pelieHrs KOMOMHUPOBAHHbBIX 3a/1a4;

e (hopMUPOBATH LIETOCTHOE NPEACTABICHNUE O MPUMEHEHUN MaTeMaTHYECKOTO arnapara npu
pelIeHnN XUMUYECKUX 3a/a4;

e pa3BUBATH y yUalUXCs YMEHHS CPAaBHUBATh, AaHAJTU3UPOBATh U JCJIaTh BHIBOBL;



e CIIOCOOCTBOBaTh (POPMHUPOBAHMIO HABBIKOB COTPYJHHYECTBA B IPOIECCE COBMECTHOM
paboThI;
e PA3BUTH MHTCPCCHI YUallIUXCs, YBJICKAIOIUXCA XUMHEH.

Kypc 6a3upyercst Ha 3HaHUSX, MOIyYaeMbIX yYalllUMHUCS IPU U3yUYEHUU XUMUHU B OCHOBHOM
IIKOJIe, U He TpeOyeT 3HaHWA TEOPETHMUYECKUX BOIPOCOB, BBIXOJAIIMX 32 PAMKU MIKOJIBHOH
nporpaMMbl. B To ke BpeMs JUisl yCHEIIHON peajan3aluy 3TOro 3JIEKTUBHOIO Kypca HE0OX0JIuMO,
4YTOOBI pedsATa BIIaJAEIN BaKHEHIITMMH BEIYUCIIUTEIbHBIMU HaBbIKAMH,

QITOPUTMAMH PELIeHHs] TUIOBBIX XMUMHUYECKHUX 3aJad, yMeJIUd NPUMEHATb IMPH pPEUICHUU
3aJa4y BaKHEHIIe PU3NUECKUe U XMMUYECKUE 3aKOHBI.

B kauyectBe 0CHOBHOI (hOpMBbI OpraHM3alMi yueOHBIX 3aHATUN IMpeAsaraeTcs MpoBeJACHUE
CEMHMHApOB, HAa KOTOPBIX JAeTCid KpaTKoe OOBSICHEHHWE TEOPETHYECKOro Marepuana, a TaKkke
penieHue 3a1a4 1 yIpaxHeHUH 10 JaHHOM TeMe.

s noBBIIEHMS MHTEpPECa K TEOPETHMUECKMM BOIPOCAM U 3aKPEIUIEHHS H3YYEHHOIO
MaTtepuanga, MpelyCMOTPEHbl YPOKHU-NPAKTUKYMbl IO COCTaBJIEHHIO CXE€M IPEBpAIICHUH,
OTPa)KAIOIIMX NEHETUYECKYIO CBA3b MEKY KJIaCCaMU HEOPraHUYECKUX U OPIraHUYECKUX BEILIECTB U

COCTaBJICHUIO PAaCYETHBIX 3a/1a4, C YKa3aHUEM CIIOCOOOB UX pEILeHHUS.

ITpu pa3paboTke MmporpamMMbl 3JEKTUBHOTO MpPEIMETa aKLEHT JieNajcs Ha Te BOMPOCHI,
KOTOpbIe B 0a30BOM Kypce XMMHUU OCHOBHOH M CpeAHEN LIKOJIbI pacCMaTPUBAIOTCSI HEJOCTATOYHO
IIOJIHO WJIM HE PACCMATPUBAIOTCS COBCEM, HO BXOJAT B IPOIPaMMBbI BCTYNUTEIbHBIX 3K3aMEHOB B
By3bl. 3aJaud M YNPaKHEHUsS MOAOOpaHbI, TaK YTO 3aHATUS [0 HUX PELIEHUIO0 IMPOXOJAT
[apajuleJIbHO C M3ydyaeMbIM MarepuasioM Ha ypokax. KMMbl, ucnonp3yromuecs Ha 3aHIATHSX,
HUMEIOT

Pa3HOYPOBHEBYIO CUCTEMY OLICHMBAHMS, B TOM YMCJIE UCIIOJIB3YIOTCA 3a7aud U YIIPa)KHEHUS
u3 KMMos EI'D npeapayux jiet, 4To Mmo3BoJsSeT MOArOTOBUTh yuaruxcs K caade EI'D.

DneKkTUBHBIM Kypc «XHUMHS B 3afadyax» NpeaHazHaueH mig ydamuxcs 10-11-x kiaccoB u
paccumutan Ha 35 yacoB B 10 kiacce u 34 yaca B 11 xmacce (1 gac B Hepemo B 10 u 11 kmaccax).

1. Pe3ynvmamul oceoenus Kypca
JlesiTeNnbHOCTh yuuTeNsd B 00Y4YeHUH XUMUU B CPEHEH IIKOJIe JOJKHA ObITh HAIpaBlieHa Ha
JOCTHKEHHE 00YUarOIIUMUCSA CIETYIOIIHNX JUYHOCHHBIX Pe3YTbmMamos:

e B IICHHOCTHO-OPHMEHTAIIMOHHON cdepe - oco3HaHue POCCUUCKOM TPakIaHCKOU
WJIEHTUYHOCTH, IATPUOTU3MA, YYBCTBA TOPJAOCTHU 32 POCCUICKYIO XUMUYECKYIO HAYKY;

e B TPYZOBOH cdepe - 2omosHocmb K OCO3HAHHOMY BbIOODPY AajbHENIIeH

00pa30BaTEeNbHON TPACKTOPUU B BBICIICH IIKOJE, IJI€ XUMUS SBISETCS NPOMUIUPYIOIIEH
JIUCITUTUTNHOM;

e B M03HABATEIbHON (KOTHUTUBHOW, MHTEIICKTYalbHOM) cdepe - ymeHue yupaBlsiTh CBOCH
MI03HABATEJILHON JIESATEIbHOCTBIO, 20MOBHOCMb U CHOCOOHOCMb K 00pa30BaHUIO, B TOM YHUCIIE
caM000pa3oBaHUIO, Ha MPOTSHKEHWU BCEH JKHU3HH, CO3HATEIbHOE OTHOIIECHHWE K HEMpPEepPHIBHOMY
00pa3oBaHMIO KaK YCIOBUIO YCIIEITHON MpodhecCuoHaIbHON M O0IIECTBEHHOM IS TEIbHOCTH;

e B chepe cOepexeHHs] 3I0pOBbS - NpuHsAmue U peanuzayus UEHHOCTEH 3A0pPOBOTO H
O6e3omacHOTO 00pasa >KM3HU, Henpusmue BPEAHBIX MPUBBIYEK (KypeHHs, YIOTPEOJICHUS aJIKOTOJIS,
HAapKOTHUKOB) HA OCHOBE 3HAHUI O CBOMCTBAX HAPKOJIOTHYECKHUX U

HApKOTUYECKUX BEIIECTB.

Memanpeomemmnsile pe3yiomamsl 0C60EHUA 6bINYCKHUKAMU CPEOHell WIKobl Kypca
xXumuu:



* UCNONB308aHUEe YMEHUI M HABBIKOB PAa3IMYHBIX BUJIOB IMO3HABATEIHHON HESATEIHHOCTH,
MIPUMEHEHHE OCHOBHBIX METOJIOB MO3HAHUA (CUCTEeMHO-MH()OPMAIMOHHBIN aHaIn3, HAOIIOACHHE,
M3MEpEeHue, MPOBEACHUE IKCIIEPUMEHTA, MOJICIINPOBAHHE,

UCCIIEIOBATENbCKAs JIEATEIbHOCTh) IS H3YYCHHs] Pa3IUYHBIX CTOPOH OKpPYXKaroIlen
JIEMCTBUTEIIFHOCTH;

e 8la0eHue OCHOBHBIMH HHTEJUICKTYAIbHBIMU OIepanusaMu: (OpMyIUPOBKA TUIOTE3BI,
aHallM3 W CHHTE3, CPAaBHEHHE M CUCTEMATH3allMs, BBISIBICHUE MPUYMHHO-CICICTBCHHBIX CBS3CH M
MOVCK aHAJIOTOB;

e nos3Hauue 0OBHEKTOB OKPYIKAIOIIETO MUPA OT OOIIEro Yepe3 0COOEHHOE K €IMHUYHOMY;

e yMeHue TeHEPUPOBATh UJICU U OTNIPEAETATh CPECTBA, HEOOXOIUMBIE JISl UX pealln3alliy;

e YMeHue OTIPENIeNATh eI U 3a/Ia4d JACATEIbHOCTH, BRIOMPATh CPEACTBA pean3alluil EeIn
Y IPUMEHSATH UX Ha TPAKTHKE;

* UCNONb308aHUE PA3IWYHBIX HMCTOYHUKOB JUIS TOJYYCHHS XHMHUYECKOH WH(OopMamuy,
MOHMMAaHUE 3aBUCUMOCTU COJEpKaHusd U (opMbl TMpeacTaBieHHs HHPOPMAIMH OT IeNel
KOMMYHUKAIIMH U aJlpecaTa;

e yMeHue TPOAYKTHBHO OOIIAThbCS U B3aMMOJCHCTBOBATH B IMPOIECCE COBMECTHOM
NESATCIIbHOCTH, YYUTBHIBATH TO3UIMH JPYTHX YYaCTHHKOB JESATCIBHOCTH, d3P(PEKTUBHO pa3peliaTh
KOH()JIUKTBI;

* 20MOBHOCMb ¥ CIOCOOHOCTH K CaMOCTOSITENBHOH HH(OPMAIIMOHHO-TIO3HABATEILHON
JeSTeNIbHOCTH, BKIIFOUAsi YMEHHUE OPUEHTHUPOBATHCS B PA3IMYHBIX HCTOUHUKAX

nH(POPMAIINN, KPUTHICCKH OIICHUBATh M MHTEPIIPETUPOBATH HHPOPMAIIHIO, TTOJTyIaeMy0 U3
Pa3IUYHBIX UCTOYHUKOB;

e YMeHue WCTOIb30BaTh CPEACTBa MHPOPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJIOTHN
(manee - MKT) B pemieHMM KOTHUTHBHBIX, KOMMYHHMKATHBHBIX W OPraHM3AIMOHHBIX 3aJad C
coOmroieHneM TpeOOBaHUM IPrOHOMHKH, TEXHUKU 0€30TIaCHOCTH, TUTHECHBI,

pecypcocOepexeHus, MPaBOBbIX U 3TUYECKUX HOPM, HOPM MH(OPMAITMOHHON 6€3011aCHOCTH;

e gladenue SI3BIKOBBIMH CPEJICTBAMH, B TOM YHWCIIE W SI3BIKOM XHMHH, - YMEHHE SICHO,
JIOTUYHO U TOYHO M3JIaraTh CBOKO TOUYKY 3PEHUS, UCIIOJIb30BATh a/IEKBATHBIE SI3bIKOBBIE CPEJICTBA, B
TOM YHCJI€ U CUMBOJIbHBIE (XMMUYECKUE 3HAKH, (DOPMYJIBI U YPABHEHMUS).

Ilpeomemnvimu pesynomamamu W3y4yeHUss XUMHUM Ha 0a30BOM YpPOBHE Ha CTYNEHHU
CpemHero o0Iero o0pa3oBaHus SBISIOTCS:

1) B MTO3HABATENILHOM cdepe:

e 3nanue (IOHUMAHUE) U3VUEHHbIX NOHAMUL, 3AKOHO8 U Meopull;

 YMeHue ONUCHIBATh JEMOHCTPAIIMOHHBIE U CAMOCTOATEIBHO MPOBEICHHBIE 3KCIIEPUMEHTHI,
UCHOJb3YS JJIsl 3TOTO €CTECTBEHHBIN (PYCCKUM, POJHOMN) A3BIK U SI3bIK XUMUH,

* YMeHue KIACCUPUIIMPOBATh XUMUYECKUE DJIEMEHTBI, IPOCTHIE U CJI0KHBIE BEILIECTBA, B

TOM YHCJIE U OPIraHUYECKUE COEIUHEHMS], XUMUUECKHE PEAKLIMU 110 Pa3HbIM OCHOBAHMSAM;

e YMeHue XapaKTepU30BaThb M3yUEHHbIE KJIACChl HEOPraHMYECKHMX U OPraHUYEeCKUX
COEIMHEHUM, XMMUYECKHUE PEAKIUH;

® 20MOBHOCMb TIPOBOJUTH XUMHUYECKHUI 3KCIEPUMEHT, HaONI0JaTh 3a €ro IpOTEKaHUEM,
(uKCUpOBaTh pE3yNabTaThl CAMOCTOSTEIBHOIO U JAEMOHCTPUPYEMOTO SKCIEPUMEHTa U JeNaTh
BBIBO/JIbI;

e ymeHue (GOPMYIMPOBATh XUMHUYECKHE 3aKOHOMEPHOCTH, IPOrHO3UPOBATH CBOMCTBA
HEU3YYEHHBIX BELIECTB 10 aHAJIOTUU CO CBOMCTBAMU M3yUYEHHBIX;

* NOUCK UCTOYHHUKOB XMMHYECKOH HMH(pOpMaIMU, MOITy4eHHue HeoOXoauMoil MHpopMaiuu,
€€ aHaJIu3, U3rOTOBJIEHNE XUMUYECKOT0 HHPOPMAIIMOHHOTO MPOJIyKTa U €ro

IIPE3CHTaLNS,



e - gradeHue OO0SA3ATEIHHBIMH CIPABOYHBIMH MaTepuanamu: [lepmonnyeckoi cuctemMon
xumuueckux 3nemeHToB J1. . MenneneeBa, Tabnuiielt pacCTBOPUMOCTH,

AIEKTPOXUMHUUYECKUM PSIZIOM HAIPSKEHUN METAIIOB, PAIOM AJIEKTPOOTPUIATEIbHOCTH - JIJIS
XapaKTEPUCTUKUA CTPOECHUS, COCTaBa U CBOMCTB aTOMOB XUMHUYeCKUX 3neMeHToB [-IV nepuonos u
00pa30BaHHBIX UMU MPOCTHIX U CIOKHBIX BEIIECTB;

e ycmauo@ienue 3aBUCUMOCTH CBOMCTB M NPUMEHEHHUs BaXXHEHIIMX OPraHUYECKUX
COCIMHCHHUM OT WX XMMHYECKOTO CTPOCHHS, B TOM YHUCJIE M OOYCJIOBJIEHHBIX XapaKTEPOM 3TOTO
CTpoeHus (MpeaeIbHbIM WM HeMpeIeIbHbIM) 1 HaJTurueM (QyHKIIMOHATBHBIX TPYIII;

e MOoOenuposane MOJIEKYJ BaKHEHIITUX HEOPTAHMYECKUX U OPTaHUYECKHUX BEIIECTB;

e NOHUMAHUe XUMHUYECKON KapTHHBI MUpa KaK HEOThEMJIEMOW YacTH LIEJIOCTHOM Hay4dHOU
KapTUHBI MUDA;

2) B IIEHHOCTHO-OPHUEHTALIMOHHOW cdepe - aHamu3 M OIEHKa MOCIEACTBUN s
OKpY’KaIOIIeH cpeapl OBITOBOM W TPOW3BOJICTBEHHOW JEATEILHOCTH YEJIOBEKa, CBA3AHHON C
MIPOU3BOJICTBOM U MEPEePabOTKON BAXKHEUIITUX XUMHUUYECKHUX MPOIYKTOB;

3) B TPYAOBOU cdepe - nposederue XMMUIECKOTO SKCIICPUMEHTA; pa3eumue HaBBIKOB
y4eOHOM, TMPOEKTHO-UCCIE0BATEIbCKOM, TBOPYECKOW  JEATEIHHOCTH TMPH  BHINOJHCHHUH
WHIUBUIyATHHOTO MPOEKTA M0 XUMHH;

4) B cepe 310poBOro o0pasa )KU3HU - cob00eHUe TIPaBIII 0€30IaCHOT0 OOpaICHHUS C
BEIIECTBAMM, MaTepHajaMd M XHMHYECKHMMHU MpOLEecCaMy; OKa3aHHWE IIEpBOM MOMONIIM MpH
OTpaBJICHUAX, OXKOrax M JAPYrUX TpaBMaX, CBSI3aHHBIX C BEIIECTBAMU H J1a0OPATOPHBIM
000pyI0BaHUEM.

2. Cooepoicanue 10 knacc

1.BBenenue. Poib u MecTo pacueTHbIX 3a7ay B CUCTEME OOy4EHUS] XUMHUU M MPAKTUYECKON
KW3HU. Turbl 3a1a4.

2.BplunciieHusl ¢ UCIOJIB30BAHUEM IOHATUHN «KOJUYECTBO BEILIECTBA», «UUCIO ABOraapo,
MOJIIpHAsi Macca, MOJISIPHbIN 00BEM.

3.YcranoBnenue mnpocreimield (opMysbl BELIECTBA IO MAaCCOBBIM JIOJSIM 3JIEMEHTOB C
HCIOJIb30BaHNEM a0COIIOTHON M OTHOCUTEIBHON IUIOTHOCTHU BEIIECTBA.

4.BbiBost (popMyJibl BelIeCcTBA IO OTHOCUTENIBHOW IUIOTHOCTH U Macce (00beMy wWin
KOJIMYECTBY) MIPOYKTOB CrOpaHUsI.

5.Bunbl u3omMepun: CTpyKTypHasi U IPOCTPAHCTBEHHAS.

6.Brruncnenus macchl (KOIU4YecTBa, 00beMa) BEIIeCTBa MO0 U3BECTHOMY KOJIMYECTBY (Macce,
00bEMY) OJTHOTO U3 BCTYHUBILUX B PEAKIIMIO WM TOTYYUBIINXCS BEILECTB.

7.Bbluniciienne Macchbl, KOJIMYECTBAa MM 00beMa NPOAYyKTa peaklMM IO MU3BECTHOM Macce,
KOJINYECTBY UM 00BEMY MCXOJHOTO BEIECTBA, COJEPKAILET0 PUMECH.

8.Bbruncnenne MaccoBoil miim 00beMHOM J10JIM BbIXO/A MPOJYKTa PeaKIUU OT TEOPETUUYECKU
BO3MOKHOTO.

9.PacueTpl MO XMMUYECKUM YPABHEHMSIM, CBSI3aHHBIE C MAacCOBOHM [10Jied pacTBOPEHHOTO
BELIECTBA.

10. Brruucnenune macce (00beMa WM KOJTUYECTBA) MPOAYKTA PEAKIIUH, €CIIA OHO U3
pearupyromux BeIecTB JaH0 B U30bITKE. PacueTsl 1o 00beMHBIM OTHOLIEHHUSM Ta30B.

1. PacueTsl 10 TEpPMOXMMHUYECKUM YPaBHEHUSIM.

12. Tunsl 1 MEXaHU3MBI XUMUUYECKHUX PEAKIUI B OpraHMYECKON XUMUU. OKUCIUTENBHO-

BOCCTAaHOBUTCJIbHBIC PCAKIINU B OpFaHI/I‘I€CKOI71 xumun. CocTaBjicHUE ypaBHCHHfI
peaKI.IPII’I OKHCJICHHS aJIKCHOB U aJIKMHOB. IIoHsATHE O IMuKI0alKaHax. beH3ou u ero
T'OMOJIOI'H. HpaBHna Opu€HTAaUMUu B OCH30JIbHOM KOJIbIIEC. YHpa)KHCHI/IH, OTpaKaromue
XHUMHUYECKHE CBOMCTBA YIJIICBOAOPOAOB U CIIOCOOBI MX MMOJIy4YCHMUI. CxeMbl HpeBpaH_ICHI/Iﬁ



OTPa)KAIOIIUX TEHETUYECKYI0 CBS3b MEXKIY YIVIEBOAOPOJAAMM: OTKPBITHIE, 3aKPBITHIE,
CMELIaHHBbIE. YIIPaKHEHUs, OTPAKAIOIINE XapAKTEPHbIE XUMUYECKHE CBOKMCTBA

IpeeNbHBIX 0JIHOATOMHBIX 1 MHOIOQTOMHBIX CIUPTOB; ()eHOJa U CIIOCOObI UX MOJTYYECHHUS.
[TonsiTHE 0 KeTOHAX. YIIpa)KHEHUs, OTPAKAIOIINE XapaKTepHble XUMHUUECKUE CBOMCTBA aJlbJAECTH/IOB,
NpeJeNbHBIX KapOOHOBBIX KHCIOT, CJIOXKHBIX 3(UpPOB M cHocoObl uX mnoxydeHus. Cxembl
MIPEBPALICHUHN OTPaXKaIOIUX N'EHETUYECKYIO CBSI3b MEXKY

YIJIEBOJIOPOAAMHU U KUCIOPOJACOAEPKAIMMH OPraHUYECKUMH COEIMHEHUSAMU:

OTKpBITHIE, 3aKpbIThle, cMellaHHble. Knaccudukanus amMuHOB. AHWIMH. YTpaKHEHUs,
OTpaKarollue XUMUYECKUE CBOMCTBA a30TCOAEPIKAIINX COSTMHEHUN U CITIOCOO0B MX MOTyUEHHS.

13. ['eneTnueckass CBsA3b aMHMHOB C JIPYTMMH KJAaCCaMU OPraHUYECKUX COEIMHEHHM.
I'enernyeckass CBA3b AMMHOKHUCIOT C JAPYTMMH KJacCaMM OPraHMYeCKUX COEIMHEHUH.
A3oTconepikaliie rerepouukindeckiue coequHenus. [lonsaTue o HyKJIEMHOBBIX KHUcIoTax. CXeMbl
IIPEBpALICHU 10 TeMe «A30Tcoiepxkaliue coeAuHeHus». lIoHATHE O BBICOKOMOJIEKYIISIPHBIX
coequHeHusiX. OcHOBHbIE MeTOAbl cHHTe3a mnoiuMepoB. [lomustmnen. Iloaunponwuien.
®enonpopmanbaeruaabie cMoibl. CHHTETHUECKUE KaydyKU U CHHTETUYECKHE BOJIOKHA.

Cooeporcanue 11 knacc

Tema 1. XumMu4ecKkuii 31eMeHT

OCHOBHBIE MOHATHUSA U 3aKOHBI XUMUHU.

Pacuérel ¢ npumeHnennem ypaBHeHus: MeHaeneeBa-Kalinepona. PacueTsl ¢ npuMeHeHuEM
ra3oBbiXx 3akoHOB. Ctpoenue aroma. M3orombl. KBanToBble umcna anekrpoHa. Kiaccuduxanms
XUMHUYECKUX 3JIEMEHTOB: S-, p-, d-, f-351eMeHTHI.

Tema 2. CTpoeHue BelECTBA.

OcHOBHbIE BHU/IBI XHMHUYECKOM CBSI3M, MEXaHU3Mbl WX O00pa3oBaHUA. XapaKTepUCTHKA
KOBaJICHTHOM CBA3U. BaJeHTHOCTh U cTeneHb OKucieHus. [IpocTpaHCTBEHHOE CTPOEHUE MOJIEKYII
HEOpPraHMYECKUX W OpraHMYecKHX BellecTB. JlucrnepcHble cucTeMbl. 3aJaud C UCHOJIb30BAaHUEM
pa3HbIX CIIOCOOOB BBIPAKEHUS KOHIIEHTPALIMU pacTBOPOB. Pacuérsl,

CBSI3aHHbBIE C MPUIOTOBJIEHHEM pacTBOpoB. [IpaBmiio cmelieHust pacTBOPOB, («IIPABUIIO
Kpectay). Kpucrammoruapars.

Tema 3. XuMuuecKkue peakiym.

Knaccupukamuss XUMHYECKMX peakiuii B OpraHMYecKOod M HEOPraHMYeCKOW XUMHH.
Pacuersl, cBsI3aHHBIE CO CKOPOCTHIO XUMUUECKHUX PEAKIMMA. Y CIOBUS CMEIIEHNS XUMHUECKOTO

paBHOBecusi. [Ipon3BOACTBO CEpHOM KHUCIOTHI KOHTAKTHBIM C€HOCOOOM. OKHCIMTENbHO-
BoccTtanoButenbHbIe peakiuu(OBP). Dnexkrponutuaeckas qucconuarnus. (3./1.). 'maponus.

Tema 4. CBoiicTBa BELLECTB.

VYnpakHeHus1, WUTIOCTPUPYIOLUE O0IINe XMMUUECKHUE CBOMCTBA METAILJIOB.

CaoiicTBa d-31€MeHTOB M X coeuHEeHUNA. XpoM. CBOMCTB d-371IEMEHTOB U UX COEAMHEHU.
Mapranen. CoiictB d-anemMeHTOB U ux coenuHeHui. L{unk. Pacuérel mo teme «DneKTponusy.
VYropaxHeHus, WUIIOCTPUpPYIOIIUE O00lMe XMMHUYECKHe CBOHCTBAa HeMmeTauioB. KucioTsb
OpraHMYecKHe U HeopraHumdeckue. AMQOTEpHbIE OPraHUYECKUE M HEOPTraHMYECKHE COEJIMHEHUS.
[loHsATHE O KOMIUIEKCHBIX COEIMHEHMAX. [ eHeTHueckas CBsA3b MEXJy KJlacCaMU OpPraHUYeCKHX W
HEOpraHUYecKUx coenuHeHui. Llenouku npeBpamieHuii, oTpaxaroniye reHeTHYECKYI0 CBSI3b MEXKIY
KJJacCaMH HEOpPraHMYECKUX W OPraHWYEeCKUX COECOUHEHMH. XUMHUS U 3Kojorus. XHUMHA U
MIOBCE/IHEBHAS KU3Hb YEJIOBEKa



3. TemaTtuueckoe niianuposanue 10 kiacc 34 yaca (1 yac B HegeJ110)

Ne HauMeHoBaHMe TeMbl Koanuecrso
n/n 4acoB

1 Brenenue. Posb 1 MecTO pacyeTHBIX 3a/1a4d B CUCTEME OOYUCHUS XUMHUHT 1
Y IPAKTUYECKOM KU3HU. TUIBI 3aaa4.

2 Bbruncnenus ¢ UCIOJIb30BAHUEM MOHATHH «KOJIMYECTBO BELIECTBAY, 1
«4YHUCII0 ABOTAAPO», MOJIIPHAsE Macca, MOJISIPHBIN 00beM.

3 VYcranoBneHue mpocrteieid GopMyIibl BEIIECTBA IO MACCOBBIM JIOJISIM 1
3JIEMEHTOB C UCIOJIb30BAHUEM A0COITIOTHOM U OTHOCUTENHHON
IUIOTHOCTHU BEUIECTBA.

4 BriBo1 hopMy Bl BeliecTBa MO0 OTHOCUTEIBHOMN TUIOTHOCTH M Macce 1
(06beMy WIIM KOJIMYECTBY) IPOAYKTOB CTOPaHMSL.

S Buasl nzoMepun: CTpyKTypHas U IPOCTPAHCTBEHHAS. 1

6 VYpok-ynpaxHeHue 10 0TpabOTKe HABBIKOB COCTABJIEHUS H30MEPOB U 1
MX Ha3BaHUU

7 Brruncnenus maccsl (Kom4yecTBa, 00beMa) BEIIECTBA [0 U3BECTHOMY 1
KOJINYECTBY (Macce, 00beMy) OJJHOTO U3 BCTYNHBILUX B PEAKIIHIO WIH
MOJTyYMBIIUXCS BELLIECTB.

8 Brruncnenue Macchl, KOJIMuecTBa Wik 00beMa IpOAyKTa PEaKIUH 110 1
U3BECTHOM Macce, KOIMYECTBY MM 00bEMY MCXOTHOTO BEIIEeCTBa,
COJIeprKallero NpuMecH.

9 Brruncnenne MaccoBoil MM 0ObEMHOI J10JIM BBIXO/A MTPOIYKTa 1
peakuuu OT TEOPETUUECKH BO3MOXKHOTO.

10 Pac4eTsl M0 XMMUYECKUM ypaBHEHUSIM, CBSI3aHHBIE C MACCOBOM J0JIEH 1
pPacTBOPEHHOI'O BEUIECTBA.

11 Brruncnenue maccobl (00beMa MM KOJIMYECTBA) MPOIYKTa peakluy, 1
€CJIM OJIHO U3 pearupyromyx BEIIeCTB JaHO B U30BITKE.

12 PacueTsl m0 00bEMHBIM OTHOLIEHHSIM Ta30B. 1

13 PacueTsl 10 TEpPMOXHMHUYECKUM YPaBHEHUSAM 1

14 Turel 1 MEXaHU3MBl XUMHYECKUX PEAKIIUA B OPTAaHMYECKON XUMUU 1

15 OKHCINTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIMY B OPraHUUECKONH XUMUHU. 1

16 CocraBiieHU€e ypaBHEHUHN peakluid OKUCIECHUS aJIKEHOB U aJIKUHOB. 1

17 ITonsiTHE O IMKIOATKAHAX 1




18 | ben3zon u ero romozoru. IlpaBuna opuenranuu B 6€H30IbHOM KOJIbLE

19 VYpaxHeHus1, OTpa)xarolue XUMUYECKAE CBOKCTBA YIIIEBOJOPOIOB U
CIOCOOOB UX MOIY4YEHHUS.

20 CxeMbl IpeBpaLEHUI OTPaXKAIOLUINX FEHETUYECKYIO CBS3b MEXKIY
YTJIEBOJIOPOAAMHU: OTKPBITHIE, 3aKPbIThIE, CMEILIAHHBIE.

21 VYPOK-IIPAKTUKYM I10 COCTABJICHUIO CXEM IPEBPALIEHUM, OTPAKAIOIIUX
TEHETUYECKYIO CBSI3b MEXAY YIJIeBOJOPOIaMU

22 | YopaxHeHUs, OTpaKalolie XapaKTepHble XUMHUUECKHE CBOWCTBA
HpeeabHbIX 0IHOATOMHBIX 1 MHOTOATOMHBIX CIIMPTOB; (heHosa U
CIOCOOBI UX MOJIyYEHHUS

23 IlonsiTHE O KETOHAX.

24 | YopaxHeHus, oTpaxkarollie XMMUUYECKNE CBOMCTBA albAETUA0B, IIpe-
JIeTBHBIX KapOOHOBBIX KUCIIOT, CJIOKHBIX 3(PUPOB U CITOCOO0OB UX
MOy YEHHUS.

25 CxeMbl IPeBpaLEHUI OTPaKAIOIINX FTEHETUYECKYIO CBS3b MEXIY
YTIEBOIOPOAAMHU U KUCIOPOCOIEPKAIUMHI OPraHUYeCKUMHU
COEJIMHEHUSAMU: OTKPBITHIE, 3aKPBITHIE, CMEILIAHHBIE.

26 Knaccudukaius aMuHOB. AHUINH.

27 | YopaxHeHus, OTpaXkarollie XMMHUUECKHE CBOMCTBA a30TCOAEPKALUX
COEJIMHEHU U CIOCOOO0B UX MOTYUYECHHUS.

28 I'eneTnueckas CBA3b aMUHOB C APYTMMU KJIACCaMU OPraHUYECKHUX
COCIMHEHU N

29 | I'eHeTnueckas cBA3b aMMHOKHCIIOT C IPYTUMU KJIACCAMH OpPraHUYECKHUX
COEIMHEHNN

30 | AsoTcoaepKalue reTepoLUuKINYECKUE COEINHEHNS

31 ITonsiTHE O HYKJIEMHOBBIX KHCIIOTaX

32 CxeMbl IPEeBPAILICHUI 110 TeEME «A30TCOIepPKAIINE COSTMHEHUSDY

33 [TonsiTHE O BBICOKOMOJIEKYJISIPHBIX COEAUHEHUAX. OCHOBHBIE METO/IbI
cuHTe3a nonumepos. [lonustwiien. I[lonunponumieH.
deHonopMalbIETUAHBIE CMOJIBI.

34 | Cunrernueckue Kay4yKH U CUHTETHYECKUE BOJIOKHA. (peleHne 3a1a4 1
yIpakKHEHU)

35 Ypok pa3BuBaouero KOHTPOJIsi




11 knace 34 yac (1 yac B He/xeJI10)

Ne HanmMmeHnoBanmue temMsbl KoanuecTBo
n/n JaCc0B

Tema 1. XumMuueckui 3JieMeHT

1 (OCHOBHBIE OHSTHS U 3aKOHBI XUMHUHU. 1
2 Pacu€tsl ¢ npumeHeHneM ypaBHeHUs: MeHneneesa-KnaiinepoHa. 1
3 PacueTsl ¢ MpUMEHEHHEM Ira30BbIX 3aKOHOB. 1
4 Ctpoenue atoma. M30TombI. 1
S KBaHTOBBIC UKCIIa SJIEKTPOHA. 1
6 Kitaccudukanmst XuMUIeCKUX 3JI€MEHTOB: s-, p-, d-, f-371eMeHTHI. 1

Tema 2. CTpoeHue BelecTBa

U (OCHOBHBIE BUbI XHUMHYCSCKOM CBA3HU, MCXaHHU3MBbI UX O6paSOBaHI/IH. 1
XapaKTepI/ICTI/IKa KOBaJICHTHOM CBSI3H.

8 BajIeHTHOCTD U CTEEHb OKHUCIICHUS. 1

0 [TpocTpaHCTBEHHOE CTPOCHUE MOJICKYJI HEOPIraHUYECKUX H 1
OPTraHUYCCKUX BCIICCTB.

10 }lucnepcHbIE CUCTEMBI. 1

11 3amaun ¢ UCTIOJIb30BAaHUEM Pa3HBIX CIIOCOOOB BBIPAKEHUS 1
KOHIIEHTPALlUU PacTBOPOB.

12 [Pacuérsl, cBsi3aHHBIE C IPUTOTOBJICHHEM pacTBOPOB. [IpaBuiio 1
CMEILEHUS PACTBOPOB, («IIPaBUIIO KPECTAR).

13 [Kpucraiioruaparsl 1

Tema 3. Xumuyeckue peakuuu

14  [Knaccugukaus XMMHUECKUX PEAKIIUN B OPraHMYECKOU U 1
HEOPraHUYECKOW XUMUHU.

15  |PacueTsl, CBA3aHHBIE CO CKOPOCTHIO XUMUYECKUX PEAKLIUH. 1

16  |[YcnoBus cMeLEHUS! XUMUYECKOTO paBHOBECHSI. 1

17 |[Ipou3BOACTBO CEpHON KUCIOTHI KOHTAKTHBIM CIIOCOOOM. 1




18

OKHUCIUTENBbHO-BOCCTaHOBUTENbHBIE peakiuu(OBP).

19

DnekTponuTrueckas auccounanus. (3./0.)

20

[ 'uaponus.

Tema 4. CBoiicTBa BelLIeCTB

21 YipaxkHeHus1, WUTIOCTPUPYIOIIUE O0IIMEe XUMUUECKUE CBOMCTBA
METAJUIOB.

22 |CoiicTBa d-311eMEHTOB U UX COSAUHEHUN. XpOM.

23 CBoiicTB d-31eMEHTOB U UX coequHeHH. Mapranerr.

24 CBoricTB d-371eMEHTOB M UX coeauHeHnH. [{MHK

25  [Pacuérhl mO TeMe «DNEKTPOIH3»

26  [YopakHeHUSs, WILTIOCTPUPYIOIINE O0IHe XUMHIECKUE CBOMCTBA
HEMETAJIJIOB.

27  [KuCIIOTBI OpraHMYECKHEe U HEOPTaHUYECKHE.

28  |AMQoTrepHble OpraHUYECKUEe U HEOPraHUUYECKHE COeIMHEHMUS.

29 [loHsITHE O KOMIUIEKCHBIX COE€IMHEHMSIX

30 [['eHeTHuecKas CBA3b MEXAY KJIACCAMH OPTaHUYECKHUX U
HEOPTraHUYECKUX COCITMHEHUM.

31 [lenoyky npeBpallieHni, OTPAKAIOIINE TEHETHYECKYIO CBA3b MEXKITY
KJIACCAMU HEOPTaHUYECKUX U OPTaHUYECKUX BEIIECTB.

32 [ XuMus 1 3K0JI0THsl.

33 XUMUA 1 TOBCEHEBHAS )KU3Hb YEJIOBEKA.

34  |Ypok pa3BUBaIOIIETO KOHTPOJIS.
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