VY4ebusblil kypc "XuMus B 3aja4ax U ynpaxkHeHusx" (mpoguibHbIi ypoBeHb)

IlosicHuTeILHAS 3aMUCKA

Pabouas mporpamma coctasiena s 10, 11 kimaccos. 34 waca ( 1 4 B Heneno).

B cooTBercTBHY C KOHIENIHEH MOJACPHHU3ALNH IKOJIBHOTO 00pPa30BaHMsI AIEKTUBHBIC KYPCHI
SIBJISIOTCSA

00s13aTeTTbHBIM KOMIIOHEHTOM IITKOJIBHOTO 00Y4eHUSI.

[TpodunbHOE 00yUEHUE TOJDKHO 00CCIICUNTh YIITYOJICHHYIO TIOJITOTOBKY CTAPIICKIIACCHUKOB 110
BBIOpaHHBIM MU JuctHiumHaM. ClieoBarenbHo, 00pa3oBaHKe, 0COOCHHO Ha CTYIICHU CTapIIen
LIKOJIbI, CTAHOBUTCS O0Jie€ MHANBUAYATU3UPOBAHHBIM, (DYHKIHOHAIBHBIM U 3(PPEKTUBHBIM.
OHO HampaBJIEeHO HA PeaTM3alNI0 JIMYHOCTHO-OPUEHTHPOBAHHOIO y4eOHOTO IpoLecca.
DOneKTUBHBINA Kypc «XHUMHMS B 337a4axX U YIPaKHEHUAX» MpeaHazHaueH s yyammxces 10-11
KJIAaCCOB XMMUKO-OMoJorudeckoro npoduis. [Ipu npoeneHun 3aHATHI 110 37€KTUBHOMY KypCY
BO3MOKHO HCII0JIb30BaHUE BY30BCKHX ()OpM yueOHOM eATeNbHOCTU: JEKIUI, CEMUHAPOB,
KOJUIOKBUYMOB, coOeceloBaHM, 3a4eToB. MaKTUYECKU B CTapILIUX Kjaccax B Mpoliecce
M3y4eHUs JaHHOTO Kypca GopMUpPYIOTCS MpodeccunoHalIbHbIE CKIOHHOCTH U MHTEPECHI
COBPEMEHHOTO IIKOJbHUKA, COBEPILIEHCTBYIOTCSI YMEHHUS KOHCIIEKTUPOBAaHUS, peeprupoBaHus,
MyOJIMYHOTO BBICTYIJICHUSI.

3HaHMs1, IPUOOPETEHHBIE TPU U3YUYEHUH YITTyOJIEHHOTO Kypca «XUMUS B 3a/1a4ax 1
YIpaXHEHUSIX» 3HAUUTEIHHO IOMOTYT MPH OPTaHU3allii BHEKJIACCHOW U BHEIIKOJIBbHOM paboThl
110 XUMUH, IPOBEJICHUU OJIUMIMAJI, HAyYHBIX KOH(pepeHuii, noaroroke k EI'D u
BCTYNHUTEIbHBIM K3aMeHaM B By3bl. B cosieprkanun kypca xumuu B 10-11-x kiaccax
MIPeICTaBJICHbI TOJHKO OCHOBOIIOIArAOINEe XUMUUECKHE TEOPETUUECKUE 3HAHUSI, BKIIIOYAIOIIHE
obuue ceeneHusi. OCOOEHHOCTHIO JAHHOTO Kypca SBJISETCS TO, YTO 3aHATHUS UAYT MapaljieIbHO
C U3y4eHHUEM Kypca oprannyeckoit xumuu B 10-M Kitacce, ¥ ¢ U3y4eHHEM Kypca oO1ieii XuMuu B
11-m kiacce. 910 Aa€T BOZMOKHOCTh MOCTOSIHHO U MOCJIEIOBATENLHO YBS3bIBATh yUEOHBII
MaTepuai Kypca ¢ OCHOBHBIM KypcoM, a yJalllMMcs ToJay4aTh 0ojiee MpOYHbIe 3HAHUS 110
npenMerty. [IporpamMma Kypca moCIyKuT AJisl CYLIECTBEHHOTO YITyOJIeHUs U PACIIUPEHUS
3HAHWUN M0 XUMUU, HEOOXOIUMBIX /7151 KOHKPETH3AIMK OCHOBHBIX BOIIPOCOB OPraHUYECKOM,
oO11el 1 HeOPraHN4YeCKOM XUMHHU U JUIs 0011ero pa3BUTHs ydeHUKOB. CocTaBlieHa Ha OCHOBE
porpaMMsbl ¥ yaeobHoro rmocooust Moposoa E.B. DnekruBHsIi Kypc o xumuu "Permenue 3amau
noBbIIeHHOU ciokHocTh. 10-11 xmaccwr" / 3. P. baparoa // O6pazoBanue B COBpeMEHHOM
mkogie. - 2008. - Ne 1. - C. 9-14. - bubnuorp.: c. 14 (12 Ha3B. )

eas kypcea:

e pacmMpeHue 3HaHui, popMUpOBaHNE YMEHHUIN U HABBIKOB Y YJAIIUXCSI 10 PEIICHUIO
pacueTHBIX 33124 ¥ YIPaKHEHUHN 10 XUMHH, Pa3BUTHE M03HABATEILHON aKTUBHOCTH U
CaMOCTOSITEIbHOCTH.

3anayu kypca:

e yruyOJeHHe U pacliupeHne 3HAaHUN 10 XUMUMY;

e 3aKPEMHUTh YMEHHS M HaBBIKU KOMIUIEKCHOTO OCMBICTICHHS 3HAHUI U UX IPUMEHEHHIO
U PEIICHUH 3a7a4 U YIPaKHEHUM;

e HCCIEN0BATh U aHAIM3UPOBATH AITOPUTMBI PEIICHHUS TUIIOBBIX 3a7a4, HAXOAUTh CIIOCOOBI
pelieHrs KOMOMHUPOBAHHBIX 3a/1aY;

e (opMHUPOBATH IEIOCTHOE MIPEICTABICHNUE O IPUMEHEHUN MaTeMaTUYECKOTO afmapaTa
MIPH peIICHUH XUMHYECKUX 3a/1a4;

e Ppa3BUBATh Y yYalllUXCsl YMEHUS CPAaBHUBATh, aHAJTM3UPOBATH U JIENATh BHIBOIBI;



e CrmocoOcTBOBaTh (POPMHUPOBAHUIO HABBIKOB COTPYJHUYECTBA B MIPOIIECCE COBMECTHOM
paboThI;
e Pa3BHUTh MHTEPECHI yYAIIUXCS, YBICKAIOIIUXCS XUMHCH.

Kypc 6azupyercs Ha 3HAHHSIX, MTOJTY4aEMbIX YUAIIUMUCS MPH U3Y4EHUH XUMHUH B OCHOBHOM
LIKOJIE, M HE TpeOyeT 3HaHUS TEOPETUUYECKUX BOIIPOCOB, BHIXOSIINX 3a PAMKU HIKOJIbHOM
IIporpaMMsl. B TO ke BpeMs [l yCIIENTHOM peaau3auy 3TOT0 NIEKTUBHOTO Kypca
HE00X0IMMO, YTOOBI pedsiTa BIIaIeH BAKHEUITUMU BBIYMCIUTEIIEHBIMIA HAaBBIKAMH,
QITOPUTMaMU PELICHUs TUIIOBBIX XUMUYECKUX 33/1a4, YMEIU IIPUMEHATh IIPU PELICHUN 3a/1a4
BayKHEHNIINE PU3NUECKUE U XUMUYECKUE 3aKOHBI.

B kauecTBe OCHOBHOM (POpMBI OpraHU3alK YUeOHBIX 3aHATUHN MpeiaracTcs poBeIeHUE
CEMHUHapOB, Ha KOTOPBIX JaeTCsl KpaTKoe 00ObsICHEHHE TEOPETUUECKOI0 MaTepraa, a Takke
penieHue 3a1a4 1 ynpaxKHEeHUH 10 JaHHOM TeMe.

JInst MOBBIIEHHS] MHTEpPECA K TEOPETHUYECKUM BOIIPOCAM U 3aKPEIICHHUS] M3YYEHHOTO MaTepuana,
MPEYCMOTPEHBI YPOKU-TIPAKTHUKYMBI IO COCTABJIEHUIO CXEM MPEBPALLICHUMN, OTPAKAIOIINAX
TEHETHYECKYIO CBSI3b MEK/Y KJIACCAMU HEOPraHWYECKUX U OPraHUYECKUX BEUIECTB U
COCTAaBJICHUIO PACUETHBIX 3a/1a4, C YKa3aHUEM CIOCOOOB UX PEILICHUS.

[Ipu pa3zpaboTke MpoTrpaMMbl AITEKTUBHOTO MPEAMETA aKIEHT JeJajcs Ha T€ BOTPOCHI, KOTOPHIE
B 0a30BOM Kypce XMMHH OCHOBHOMW M CPEIHEH MIKOJIbI pACCMAaTPUBAIOTCSI HEAOCTATOYHO TTOJTHO
WJTU HE PacCMaTPUBAIOTCS COBCEM, HO BXOIST B IPOTPAMMBI BCTYITUTEIBHBIX SK3aMEHOB B BY3HI.
3ajaun U yIpaKHEHHsI TI0I00paHbl, TaK YTO 3aHITH TI0 UX PEIICHUIO TPOXO AT MapaJlIeTbHO C
M3y4aeMbIM MatepuasioM Ha ypokax. KMMpelI, ucnons3yromuecs Ha 3aHATUSIX, UMEIOT
Pa3HOYPOBHEBYIO CUCTEMY OLICHUBAHUS, B TOM YHCJIE UCTIOJIb3YIOTCS 3aa4H M YIIPAXKHEHUS U3
KNMos EI'D npeapiayux JIeT, 4To MO3BOJISIET MOATOTOBUTH ydaluxcs K caade EI'D.

DNEeKTUBHBIN Kypc «XUMUS B 3a7a9ax M yIPaXKHEHUAX» NpeaHazHadueH A ydammxcs 10-11-x
KJ1accoB M paccunTad Ha 35 yacoB B 10 kimacce u 34 yaca B 11 ximacce (1 wac B Hememto B 10 m 11
KJIaccax).

1. Pe3yabTaThl 0CBOEHHS Kypca

Z[CHTGJ'IBHOCTI) YUYHUTECIIA B 06y‘IeHI/II/I XHMMHHU B cpeﬂHeﬁ IIKOJIC AO0JIXKHa OBITH HaIrpaBJICHA Ha
JOCTHIXCHUC O6y‘IaIOHII/IMI/IC$I CICAYIOIIUX JIUYHOCHIHBIX Pe3y/ibmamoes.

e B IICHHOCTHO-OPUEHTAIIMOHHON cepe - ocozHaHue POCCUMCKON TPak TaHCKOM
UJICHTUYHOCTH, TaTPUOTU3MA, YyBCTBA TOPJIOCTHU 32 POCCUHCKYI0O XUMUYECKYIO HAYKY;

e B TPYIOBOH cdepe - 2omosHocmsb K 0CO3HAHHOMY BBIOOPY JajbHEUIICH
00pa30BaTeNIbHOM TPACKTOPUU B BBICIIEH IIKOJIE, T/I€ XUMUSA ABIIAETCS MPpoduInpyomen
JUCIUTIIINHOM;

e B IIO3HABaTENbHOU (KOTHUTHBHOM, MHTEINIEKTYalIbHOM) chepe - ymernue yrpaBisTh CBOEH
MO3HABATEIBHOM JIEATEILHOCTBIO, 20MOBHOCHb U CHOCOOHOCb K 00PAa30BaHUIO, B TOM
YHUCJIe CaMO00Pa30BaHUIO, HA MPOTSDKCHUH BCEH )KU3HH, CO3HATEIIBHOE OTHOIIICHHE K
HEMpPephIBHOMY 00pa30BaHUIO KaK YCIOBHIO YCIEIIHON MPo(heCCHOHATBHON U
OOIIIECTBEHHOH EeITEILHOCTH;

e B cdepe cOepekeHUs 3I0POBbS - NpUHAMUe U peanu3ayus NeHHOCTEH 3I0pOBOTO U
0e30MmacHOTO 00pasa KU3HU, Henpusmue BPeIHbIX MPUBBIYEK (KYpEeHHUS, YIIOTPEOICHUS
aJIKOT0JIsl, HAPKOTUKOB) Ha OCHOBE 3HAHUN O CBOMCTBAX HAPKOJIOTUUYECKUX U
HAPKOTUYECKUX BELIECTB.

Memanpedmemnbtepe3yﬂbmambl 0C60CHUA BbINYCKHUKAMU cpet)neﬁ WKOJbl Kypca xumuu.:



*  UCNONb306aHUEe YMCHHUH U HABBIKOB PA3JIMYHBIX BUJIOB NTO3HABATEIHHON e TEIHHOCTH,
MIPUMEHEHHE OCHOBHBIX METOJIOB MO3HAHUS (CHCTEMHO-UH(GOPMAIIMOHHBIN aHATIH3,
HaOII0/IeHNE, U3MEPEHUE, TIPOBEACHNUE YKCIIEPUMEHTA, MOJICIIMPOBAHUE,
HCCIIeIOBATEIIbCKAS ISATEIIBHOCT) JUTSl U3YYCHUS Pa3IMYHBIX CTOPOH OKPYKAFOIIEH
JIICUCTBUTEIIBHOCTH,

e graodenue OCHOBHBIMU HHTEIUICKTYAIBHBIMU OTIEPAIHSIMU: POPMYITHPOBKA TUTIOTE3HI,
aHAJIN3 M CHHTE3, CPABHEHUE U CHCTEMAaTHU3aIsl, BBISBIICHUE TIPUYUHHO -CJICICTBEHHBIX
CBSI3€H1 M IOMCK aHAJIOTOB;

e no3HaHue 0OBEKTOB OKPYKAIOIIET0 MUPaA OT OOIIETo Yepe3 0COOCHHOE K €IMHUYHOMY;

e  yMeHue TEHEPHUPOBATH UJICH U OTIPEIIEIISITh CPEICTBA, HEOOXOAMMBIE JIJISl MX PEeaTu3alliu;

e yMeHue OTIPENEIATH EIN U 3a/1a4H JISATSIBHOCTH, BRIOMPATh CPEACTBA PEATU3AINH LIEITH
Y IPAUMEHSATH UX Ha MIPAKTHKE;

*  UCNOAb306aHUE PA3TUIHBIX UCTOYHUKOB JIJIS TIOJTYYCHHSI XUMUYECKOW HH(OpMAIINH,
MMOHMMAaHKE 3aBUCUMOCTH COJIEPKaHUs U OPMBI TIPEICTABICHUS HH(DOPMAIIHH OT TIeJIeH
KOMMYHHKAITIH B aJIpecara;

e  yMeHue MPOJTYKTHBHO OOIIATHCS M B3aUMOJICHCTBOBATH B IMPOIIECCE COBMECTHOM
JeSITeIIbHOCTH, YYUTBIBATH IMO3UIINN JPYTUX YIACTHUKOB JCSATCILHOCTH, YPPEKTUBHO
paspeniath KOH(IUKTHI;

e 20MOBHOCMb M CTIOCOOHOCTH K CAMOCTOSTEIFHON HH(POPMAITHOHHO-TI03HABATEIILHOM
NESITeIbHOCTH, BKJIFOUAs yMEHHUE OPUEHTHPOBATHCS B PA3TMIHBIX HCTOYHHUKAX
nH(pOpMAaIUH, KPUTHYSCKH OIICHUBATH U MHTEPIIPETUPOBATHh HH(DOPMAIIHIO, TTOJTy4aeM YO
W3 Pa3IUYHBIX UCTOYHUKOB;

e yMeHue UCIIOJIB30BaTh CPeICTBA NH(DOPMAITMOHHBIX 1 KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI
(manee - UKT) B perieHr# KOTHUTHBHBIX, KOMMYHHKATHBHBIX M OPraHU3aI[MOHHBIX
3a/1a4 ¢ CoO0IeHHEeM TpeOOBaHUH IPrOHOMHUKH, TEXHUKH 0€30TaCHOCTH, TUTHECHBI,
pecypcocOepekeH s, TPABOBBIX U ATUUECKUX HOPM, HOPM HH(GOPMAITMOHHON
0€e30MacHOCTH;

e glaoeHue SI3BIKOBBIMU CPEJICTBAMH, B TOM YHUCJIE U SI3bIKOM XHUMHH, - YMEHHUE SICHO,
JIOTMYHO M TOYHO M3JIaraTh CBOIO TOUYKY 3PEHHS, UCTIOJIb30BaTh a/ICKBATHBIE SI3BIKOBBIC
CpelCcTBa, B TOM YHCJIE M CHMBOJIBHBIC (XUMHYECKHE 3HAKH, POPMYJIBI M YPAaBHECHHS).

Ilpeomemmnvimu pesynvmamamu V3y9eHUsl XAMUU Ha 0a30BOM YPOBHE Ha CTYIICHH CPEJIHETO
001ero 0Opa3oBaHUs SBIISFOTCS:

1) B mo3HaBaTeabHOM cdepe:

e 3Hanue (IOHUMAHUE) U3YYEHHbIX NOHAMULL, 3AKOHO8 U MEeOPUlL;

e  VMeHue ONKMCHIBATh JEMOHCTPALIMOHHbIE U CAMOCTOSTENILHO IIPOBEICHHbIE
9KCIEPUMEHTBI, UCIIOJIb3Ys AJISl 3TOTO €CTECTBEHHBIN (PYCCKHM, POJHOM) A3bIK U S3bIK
XUMUH;

e YMeHue KIaCCU(PULUPOBATH XUMHUECKHE FIIEMEHTHI, IPOCTHIE U CII0KHBIE BEIIECTBA, B
TOM YHCJI€ U OPraHUYECKUE COSANHEHNS, XUMUUECKUE PEaKIHH 110 Pa3HbIM OCHOBAHUSM;

*  VMeHue XapaKTepU30BaTh U3yUYE€HHbIE KJIACChl HEOPraHUUYECKUX U OPraHUYECKUX
COEJIMHEHUH, XMMUYECKHE PEaKLIUY;

e 20MOBHOCMb TIPOBOJAUTH XUMHUECKUI SKCIIEPUMEHT, HAaOII0/1aTh 3@ €0 MPOTEKaHUEM,
(UKCUPOBATH PE3YNbTAThl CAMOCTOATEIBHOTO U IEMOHCTPUPYEMOTO SKCIIEPUMEHTA U
JieTIaTh BBIBOJIBI;

e ymeHue GOPMYTUPOBATH XUMHUECKHE 3aKOHOMEPHOCTH, IPOTHO3UPOBATH CBOWCTBA
HEU3YYEHHBIX BEUIECTB 110 aHAJIOTUN CO CBOMCTBAMH M3YUYCHHBIX;

e NOUCK UCTOYHMKOB XMMHUYECKON MH(OpPMAINH, TOTydeHHuEe HE0OX0MMOI HH(OpMAIIIH,
€e aHaJIu3, U3rOTOBJICHHE XUMUYECKOTO MH(OPMAIIMOHHOTO IPOJIyKTa U €T0
IIpE3EHTALNS;



e - gradenue 00S3aTEILHBIMU CIIPABOUHBIMU MaTepuanamu: Ilepuoandeckoii cucreMoi
xuMHueckux 3nemeHToB [I. V1. Menzaeneesa, Tabnuiell pacTBOPUMOCTH,
QJICKTPOXUMHYCCKUM PsI0M HaHpﬂ)KeHI/If/'I MCTAJJIOB, pAAOM 3JICKTPOOTPULATCIIBHOCTH -
JUTsl XapaKTePUCTUKH CTPOCHUSI, COCTaBa U CBOMCTB aTOMOB XUMHYECKHUX 31eMeHTOB [-1V
Nepruoa0B U O6paSOBaHHBIX HUMU IIPOCTBIX U CJIOKHBIX BCIICCTB,

e ycmauoeieHue 3aBUCUMOCTH CBOMCTB U IPUMEHEHUS BAKHENUIINX OPraHUIECKUX
COGI[I/IHGHI/Iﬁ OT UX XUMHUYCCKOI'O CTPOCHMS, B TOM YUCJIC U O6yCJIOBJICHHI)IX XapakTepom
3TOTO CTPOEHUS (MIPEeIbHBIM WIIM HETIPEIEIbHBIM) M HATUYHEeM (yHKIIMOHAIBHBIX
T'pYIIL,

e MoOenuposarue MOJIEKYJ BaXXHEUIITNX HEOPraHMUECKUX U OPraHUYECKUX BEILECTB;

*  NOHUMaHUe XUMHYECKOW KapTHUHBI MUPA KaK HEOTBEMJIEMOM YaCTH LEJOCTHONW Hay4YHOH
KapTUHBI MHPA;

2) B IIEHHOCTHO-OPUEHTAIIMOHHOM cepe - aHaJIU3 U OlLIEHKA TIOCIEACTBUN IS OKPYKAIOIIEH
cpebl OBITOBOM M MPOM3BOJCTBEHHOM JESITEILHOCTH YEJIOBEKA, CBSI3aHHOM ¢ IPOU3BOJCTBOM U
nepepadboTKON BXKHEUIIUX XUMHUECKUX MPOAYKTOB;

3) B TpynoBo# chepe - nposedenue XMMUUECKOTO IKCTIEPUMEHTA; pa3eumue HaBBIKOB yUeOHOH,
HpOCKTHO'I/ICCJ'IG,JIOBaTeJ'IBCKOI\/II, TBOp‘—ICCKOfI JACATCIIBHOCTH IIPU BBINIOJTHCHHUU HWHAWNBUAYAJIbHOTO
IMPOCKTA IO XUMHUU;

4) B cdepe 310poBOTO 00paza )KU3HH - coOI00eHUe TIPABUIT O€30TTaCHOTO 00paIeH s ¢
BCIICCTBAMU, MaTCpraIiaMi U XUMHUYCCKUMH IMTPOUECCaAaMM,; OKa3aHNe HepBOﬁ MMoMOIIHX MpH
OTPAaBJICHUAX, OKOTaxX U JPYIruX TpaBMax, CBA3aHHBIX C BEIICCTBAMUA U Ha60paT0pHLIM
000pyIOBaHUEM.

2. Conep:kanme 10 kiaacc

1. Bsenenue. Ponb 1 MeCTO pacUeTHBIX 3a71a4 B CUCTEME O0yUEHHUST XMMUHU U TPAKTUUECKON
>kn3HU. THIbl 3amay.

2. BpluncieHus ¢ UCNOIb30BAHUEM MOHATUI «KOJUYECTBO BEIIECTBA», «UUCIO ABOTAIpO»,
MOJISIpHAsi Macca, MOJIAPHBIA 00BEM.

3. VYcranoieHue mpocreiiieid GopMysibl BEIIeCTBa 0 MACCOBBIM JIOJISIM 3JIEMEHTOB C
HCIO0JIb30BaHNEM a0COTIOTHON U OTHOCUTEIHHON TUIOTHOCTH BEIIECTBA.

4. BeiBoa (hopMyIibl BEIIECTBA MO0 OTHOCUTEIBHOM TUNIOTHOCTH U Macce (00beMy Win

KOJIMYECTBY) MPOJIyKTOB CrOPAHUSI.

Buel n3oMepun: CTpyKTypHast U IPOCTPAHCTBEHHAS.

6. Breruucnenus mMaccel (KOJIMYECTBA, 00beMa) BEIIECTBA M0 U3BECTHOMY KOJIMYECTBY
(macce, 00beMy) OJTHOTO U3 BCTYIHUBIINX B PEAKIUIO MM MOTYYUBIIUXCS BELIECTB.

7. BpluucieHue Macchl, KOJIMYECTBA WK 00beMa MPOIyKTa PEaKiuu 10 U3BECTHON Macce,
KOJIMYECTBY UM 00bEMY UCXOHOTO BEIIECTBA, COJIEPKAIIETrO MPUMECH.

8. Brruucnenue MaccoBoii WM 0OBEMHOM OJU BBIXOJA MPOAYKTA PEAKIIMH OT
TEOPETUYECKH BO3MOMKHOTO.

9. PacueTsl 10 XUMUYECKUM YPaBHEHHSIM, CBSI3aHHBIE C MACCOBOH JI0JI€i PaCTBOPEHHOTO
BEIIECTBA.

10. Beruncnenue macchbl (00beMa MM KOJMYeCTBa) MPOAYKTa PEaKIiu, €CIId OJTHO U3
pearupyroumx BeecTB JaHO B U30bITKe. PacyeTsl mo 00beMHBIM OTHOIICHUSM T'a30B.

11. Pac4eTsl IO TEPMOXUMHUUYECKUM yPaBHEHUSIM.

12. Tunel 1 MEXaHU3MbBI XUMUYECKUX PEAKIIUI B OpraHnyeckoil XumMuu. OKUCIUTENHHO -
BOCCTAHOBUTEIIbHBIE PEAKIIUN B OpraHnyeckoi XxuMun. COCTaBIeHNE YpaBHEHUI
peaKLMil OKUCIEHHS aIKEHOB U alKUHOB. [loHsATHE 0 MKII0ankaHax. beH3omn u ero
romosioru. [IpaBuna opueHTaIi B OEH30JIbHOM KOJIbIIE. YTIPAKHEHUS, OTPAKAIOIIHIE
XMMHYECKHE CBOMCTBA YTIIEBOJAOPOIOB U CIIOCOOBI UX MoTydeHus. CXeMbl IpeBpalieHHii

o



OTpa)KaroIIMX T€HETUYECKYIO CBS3b MEXK/1y YIJIEBOJIOPOJAMU: OTKPBITHIE, 3aKPBITHIE,
CMEIIaHHbIE. YIIPA)KHEHUS, OTPAYKAIOLIUE XapaKTepHblE XMMUUECKHUE CBOMCTBA
MpeaeNbHBIX OHOATOMHBIX U MHOTOATOMHBIX CITUPTOB; ()eHOJIa U CIIOCOOBI X
nostyueHus. Ilonarue o keToHax. YHpaxxHEHUs, OTpaXarollie XapaKTepHble XUMUUYECKUE
CBOMCTBA aJIbACTHIOB, IPEACIBHBIX KAPOOHOBBIX KUCIIOT, CIIOKHBIX 3()UPOB U CIIOCOOBI
ux noxydeHus. Cxemsl PEeBPALIEHUI OTPAKAIOLUINX T€HETUYECKYIO CBSI3b MEXKY
YIJIEBOIOPOJAMH U KUCIOPOJICOIEPKALIUMHU OPraHUYECKUMH COEIUMHEHUSMMU:
OTKPBITHIC, 3aKPHITHIE, cMelmanHbie. Kiaccudukanus aMuHOB. AHWINH. Y IPaKHEHHUS,
OTpaXkarollue XMMHUYECKUE CBOICTBA a30TCOIEPKALIUX COEIMHEHUHN U CITIOCOO0B UX
MIOJTy4EHUSI.

13. I'eneTnyeckas CBSA3b AMUHOB C IPYTMMH KJIACCAMU OPTaHUYECKUX COCIMHEHUH.
['enernueckas cBs3b AMMHOKHUCIIOT C IPYTMMHU KJIaCCAaMHU OPTaHUYECKUX COEIMHEHUI.
AzoTconepikalye reTrepouKiIndeckue coenHenus. [IouaTue o HyKIenHOBBIX
kuciotax. Cxembl MpeBpanieHuit mo remMme «A30oTcoaepxaniiue coequuenus». [lonstue o
BBICOKOMOJIEKYJISIPHBIX coeIMHEHUsAX. OCHOBHBIE METO/Ibl CUHTE3a OJUMEPOB.
[Honuatunen. [onmunponunen. ®enondpopmanbaeruiabie cMoJibl. CHHTETHYECKUE
Kay4yKHd U CUHTETHYECKHE BOJIOKHA.

Conepxanue 11 kiaacc

Tema 1. XuMH4eCKUI 2JIEMEHT

OcHOBHbIE TIOHATHS U 3aKOHBI XUMUH.

Pacuérel ¢ npumenenunem ypasHenns MeHeneeBa-Knaiinepona. PacueTsl ¢ mpumeHeHneM
ra3oBbIX 3akOHOB. CTpoenue atoma. M3oTomnel. KBanTtoBbIe uncna anexkrpona. Knaccudukanus
XAMHUUYECKHUX JIEMEHTOB: S-, P-, d-, f-3meMeHThI.

Tema 2. CTpoeHuE BelleCTBA.

OcHoBHbIE BUbl XUMHUYECKOH CBSI3U, MEXaHU3MbI NX 00pa3oBaHusl. XapaKTepUCTUKa
KOBAJICHTHOM CBSI3U. BaleHTHOCTH M CTENEHb OKUCIIEHUs. [IpocTpaHCTBEHHOE CTpOEHUE
MOJIEKYJI HEOPraHUYEeCKUX U OpraHn4YecKuX BeulecTB. JlucnepcHple cucteMsbl. 3a1auu ¢
MCII0JIb30BAHNEM PA3HBIX CIIOCOOOB BHIPAKEHUS KOHLIEHTPALMU pacTBOPOB. Pacuérsl,
CBSI3aHHBIE C IPUTOTOBJIEHUEM PAacTBOPOB. [IpaBuiIo cMeleH s pacTBOPOB, (CIIPaBUIIO KPECTA).
Kpucramnoruapatsi.

Tema 3. XuMu4ecKkue peakiivu.

Knaccudukanus XuMU4eCKUX peakiiiii B OPraHM4eCKOM U HEOPTraHUYECKOW XUMUH. PacdeTsl,
CBSI3aHHBIE CO CKOPOCTHIO XUMUYECKUX PEAKIIHH. Y CIOBHS CMELICHHS] XUMHUYECKOTO
paBHoBecHs. [Ipon3BOACTBO CEpHOM KHCIOTHI KOHTAKTHBIM CIOCOO0M. OKUCIUTETBHO-
BoccTtaHoBUTeNbHBIE peakiuu(OBP). Dnekrpomutudeckas aquccormanus. (3.11.). ['maponus.

Tema 4. CBoiicTBa BeIIECTB.

YnpakHeHus1, WILTIOCTPUPYIOHINE O0IINe XUMHUYECKHUEe CBOMCTBA METAJIIOB.

CpoiicTtBa d-31eMeHTOB U UX coeauHeHUH. XpoM. CBOMCTB d-3271€MEHTOB M UX COCAMHEHUH.
Maprasnen. CBoiicTB d-351eMeHTOB U UX coenuHeHnid. L{luHK. Pacuérhl o Teme « DIeKTpom3y.
YnpakHeHus1, WIUTIOCTPUPYIOIINE 00IINe XMMHUYECKHe CBOMCTBa HeMeTauoB. KucioTst
OpraHUYECKHUE U HeOpraHudeckue. AMQPOTEpHbIC OPraHMYECKUE U HEOPraHUICCKUE COCTUHCHHMS.
[ToHsTHE O KOMIUIEKCHBIX COeIMHEHUIX. [ eHeTnuecKas CBsA3b MEXIY KIIaCCAMU OPTraHUYECKUX U
HEOpPraHWYeCKuX coearuHeHn. Llenouku nmpespalieHnil, OTpakarolye reHeTUIYECKYIO CBSI3b
MEXK1Y KJIACCAMU HEOPTraHUYECKUX U OPraHUYECKUX COCAUHEHNUN. XUMHUS U DKOJIOTUsl. XUMUS U
MOBCeIHEBHAS JKU3Hb UEJIOBEKA

3. TemaTtuueckoe mianuposanue 10 kiaacc 35 yacos (1 yac B Hee10)



Ne HaumeHoBaHue TeMbl KounuyecrBo
n/n 4acoB
1 Benenue. Poiib 1 MECTO pacdeTHBIX 33/1a4 B CHCTEME OOyUICHHSI XUMUU 1
Y MPAKTUYECKOM KU3HU. TUnbl 3a1a4.

2 BrrurcnieHus ¢ MCIOIb30BaHUEM MOHATHIA «KOJIMYECTBO BEIECTBAY, 1
«4ucio ABOTazipoy, MOJISIpHAst Macca, MOJISIPHBIA 00BEM.

3 YcranoBnenue npocreiiiiei (Gopmysbl BEIIECTBA MO MACCOBBIM JIOJISIM 1
AJIEMEHTOB C UCIOJIb30BaHUEM a0COTIOTHON M OTHOCUTEIHHOM
TJIOTHOCTHU BEIIECTBA.

4 BriBog popmyIibl BemiecTBa o OTHOCUTEIBHON MJIOTHOCTH U Macce 1
(0OBEMy WIIM KOJIMYECTBY) IPOIYKTOB CrOpPaHHUsI.

) Bunbl n3omepun: cTpykTypHas v IPpOCTPAHCTBEHHAs. 1

6 Ypoxk-yrnpaxxHeHHE TT0 OTPAOOTKE HABBIKOB COCTABJICHHS U30MEPOB 1 1
WX Ha3BaHUU

7 Boruncnenus macesl (KoJmdecTBa, 00beMa) BEIECTBA 10 U3BECTHOMY 1
KOJIM4ECTBY (Macce, 00beMy) OJJTHOTO M3 BCTYNMBIIMX B PEAKIIUIO WU
TTOJTYYHBIITUXCS BEIIECTB.

8 Brruncnenue mMaccel, KOJTUYECTBA WIIH 00BbeMa MPOAYKTa PEeaKIH 0 1
M3BECTHOM Macce, KOJIMUYECTBY WM 00beMY UCXOIHOTO BEIIECTBA,
COJIeprKallero NpruMecH.

9 Brruucnenue maccoBoit miim 00beMHOMN JI0JIA BBIXOa TTPOIYKTa 1
peaKkuu OT TEOPETUUYECKH BOZMOXKHOTO.

10 |PacueTsl M0 XUMHUYECKUM YpaBHEHHSIM, CBSI3aHHBIE C MAaCCOBOM J10JIel 1
PacTBOPEHHOTO BEIECTBA.

11 | Beruucnenue maccel (0ObeMa WM KOJTUYECTBA) MPOAYKTA PEAKIIHH, 1
€CJIM OJIHO M3 PearupyrolluX BEIIEeCTB JaHO B U30BITKE.

12 | PacueTsl Mo 0ObEMHBIM OTHOIIICHUSIM T'a30B. 1

13 | PacueTsl M0 TEPMOXUMUYECKHM YPAaBHEHUSIM 1

14 | Tumbl 1 MEXaHU3MBI XUMHUYECKUX PEAKIUN B OPraHU4YeCKOH XUMHU 1

15 | OxucnurenbHO-BOCCTAHOBUTEIHHBIE PEAKIIMH B OPraHU4eCKONH XUMUHU. 1

16 | CocraBrneHnue ypaBHEHHH peakiinii OKHCIEHUS AIKEHOB U aJIKHHOB. 1

17 |IlougTHe 0 MUKIOAIKAHAX 1




18

benzoun u ero romonoru. [IpaBuia opueHTanuu B 6€H30JIbHOM KOJIbIIE

19 | Yopaxnenusi, oTpaxkaroliue XUMUYeCKUe CBOWCTBA YTIIEBOIOPOJIOB U
Croco0O0B UX MOJIyYCHUSI.

20 | Cxembl mpeBpaIeHH OTPAKAIOIINX T€HETUYECKYIO CBSI3b MEKIY
YIJI€BOIOPOJAMHU: OTKPBITBIE, 3aKPBIThIE, CMELIaHHbIE.

21 | YpOK-TIpaKTUKyM IO COCTABIICHHIO CXEM MPEBPALICHUN, OTPAXKAFOIINX
FEHETUYECKYIO CBSI3b MEXAY YIJIEBOJOPOIaMU

22 | YopaxHEHHUs, OTPpaXaroIINe XapaKTepHble XHMUYECKHE CBOMCTBA
Mpe/iebHBIX OJJHOATOMHBIX U MHOTOAQTOMHBIX CIIMPTOB; (peHOIa U
CHOCOOBI UX MOJIyYEHUS

23 |I[lonsTne o KeTOHaX.

24 | YopaxHeHHs, OTPaXKAIONINe XUMHUYISCKHE CBONCTBA alTbJICTHIOB, ITpe-
JIeNIbHBIX KapOOHOBBIX KUCIIOT, CJIOKHBIX A3PHPOB U CIOCOO0B UX
MOJTy4EHUSI.

25 | CxemBbl IpeBpaIeHHd OTPAKAIOIINX T€HETUIECKYIO CBSI3b MEKIY
YTIEBOAOPOIaMH U KHCIIOPOACOAEPKAIIUMU OPraHUuIECKUMU
COEIMHEHUSIMU: OTKPBITHIE, 3aKPBIThIE, CMEIIaHHBIE.

26 | Knmaccudukanus aMuHOB. AHWIHH.

27 | YopaxHeHus, OTpaxarolue XMMUYECKHE CBOMCTBA a30TCOAEpKaIIUX
COEJJMHEHUH U cIOCOOOB UX MOJIyYEHHUS.

28 |I'enernueckas CBsI3b aMHHOB C JPYTUMH KJIACCAMU OPTaHUYECKUX
COEOUHEHUN

29 |I'eHernueckas CBsi3b aMHMHOKHUCIIOT C IPYTUMU KJIaCCAMU OPraHUYECKUX
COEOUHEHUN

30 | AzoTcoaep:kalye reTepoLUKINYecKUe COSTMHEHUS

31 |IloHsTHE O HYKJIEMHOBBIX KHCIOTaX

32 | Cxembl IpeBpalIeHU IO TeMe «A30TCOepIKALIUE COCTUHEHUS

33 |[lonsTHE O BEICOKOMOJIEKYISIPHBIX COeMHEHUSIX. OCHOBHBIE METO/IbI
cuHTe3a noaumepos. [lonuatunen. Iomunponumien.
®denohopManbIETUAHBIE CMOJIBL.

34 | CuHTeTHUYEeCKHE KaydyKH U CHHTETUYECKHE BOJIOKHA. (pelIeHue 3a/1a4 U
yTIpasKHEHU)

35 | Ypok pa3BuBammiero KOHTpOJIs




11 kaacce 34 yac (1 yac B He1eN10)

Ne HaumeHoBaHue TeMbl KounuyecrBo

n/n 4acoB

Tema 1. XuMHn4yecKkuii 371eMeHT

1 OCHOBHBIE TIOHSATHS ¥ 3aKOHBI XHUMHH. 1

2 Pacuérsl ¢ npumenennem ypaBuenus MenzeneeBa-Knaiinepona. 1

3 Pacyerhl ¢ mpuMeHEeHNEM ra30BbIX 3aKOHOB. 1

4 Crpoenue atoma. M3oToMIBI. 1

5 KBaHTOBBIE UKMCA 3JIEKTPOHA. 1

6 Knaccugukarus XAMHUECKUX JIEMEHTOB: S-, P-, d-, f-37eMeHTHL. 1

Tema 2. CTpoeHue BelecTsa

7 OcHOBHbIE BUbI XUMUUYECKOM CBS3U, MEXaHU3MbI UX 00pa30BaHUsL. 1
XapakTepucTUKa KOBAJIEHTHOM CBS3H.

8 BaneHTHOCTB U CTETIEHb OKUCIICHUS. 1

9 [IpocTpaHCTBEHHOE CTPOEHUE MOJICKYI HEOPTaHUIECKUX U 1
OpraHMYECKUX BEIIECTB.

10 | JIucnepcHbIEe CHCTEMBI. 1

11 | 3apmaym ¢ UCIOJIB30BAHUEM Pa3HBIX CIIOCOOOB BBIPAKEHUS 1
KOHLIEHTpPALIMK PAaCTBOPOB.

12 | Pacuérbl, CBA3aHHBIE C IPUTOTOBIECHHEM pacTBOpoB. [IpaBuiio 1
CMEIIIEHUS PaCTBOPOB, ((IIPaBUIIO KPECTay).

13 | Kpucramioruaparsl 1

Tema 3. XuMuyeckue peakmumn

14 | Knaccudukarus XMMUYECKUX PEAKIIUH B OPraHuYeCKON 1 1
HEOPraHMYeCKON XUMUHU.

15 | Pacuetsl, CBA3aHHBIE CO CKOPOCThEO XUMUYECKHX PEAKIIHIA. 1

16 | YcnoBus cMenieHUs: XMMUYECKOTO PaBHOBECHS. 1

17 | IIpou3BOACTBO CEpHON KUCIOTHI KOHTAKTHBIM CIIOCOOOM. 1




18

OxucnurenpbHO-BOoccTaHOBUTENBHBIE peaku(OBP).

19

DnekrponuTudeckas guccouuanus. (3./1.)

20

I'mpponus.

Tema 4. CBoiicTBa BellIeCTB

21 | YopaxxHeHUs, WUTIOCTPUPYIOIINE 00IINe XUMHUYECKHE CBOMCTBA
METaJUIOB.

22 | CroiicTBa d-311IeMEHTOB M UX COCTMHEHUHN. XPOM.

23 | CpoiicTB d-211eMEHTOB U UX COeIMHEHUH. MapraHerr.

24 | CBoicTB 0-371eMEHTOB U MX CoeTUHEHHM. [[MHK

25 | Pacuérsl mo TeMe «DIIeKTPOIIH3»

26 VYrpaxHeHus1, WUTFOCTPUPYIOIIHE O0IHe XUMHUIECKIE CBOMCTBA
HEMETAJIJIOB.

27 | KucioTsl opraHiuyeckrie U HEOPraHuIeCcKHe.

28 | AMdoTtepHbIe OpraHrYecKre U HEOPraHUIECKUE COCTUHECHHMS.

29 TToHATHE O KOMIUIEKCHBIX COESIMHEHUSIX

30 |I'enetmyeckas CBSA3b MEXIY KJIacCaMU OPTaHUYECKHUX U
HEOPraHMYECKUX COCAMHEHUN.

31 |llenouku npeBpalieHuii, OTpaskarolue TeHETUUECKYIO CBSA3b MEXKIY
KJIacCaMH HEOPraHWYEeCKUX U OPraHUYECKUX BEIECTB.

32 | XuMHS U SKOJIOTHSL.

33 | Xumus U MOBCEIHEBHAS KU3Hb YETIOBEKA.

34 | Ypok pa3BUBAIOLIET0 KOHTPOJIS.




