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Jannas paloyasi mporpaMMa mo KypcaMm IO BbIOOPY COCTaBJIeHAa B COOTBETCTBHH CO
CJIeAYIOIIUMH HOPMATUBHBIMH JIOKYMEHTAMM:

OcHOBHOIT  00pa30BaTENbHOM MPOrpaMMbl OCHOBHOTO 00mero o0Opa3oBaHHs MBOY
«I'umuazus Nel75»

Vueonoro wiana MBOY «'nmuazusa Ne 175»

ITosicHuTeIbHAA 3alIMCKA

Heo6xoauMocTh pa3paboTKH 3JEKTUBHOTO Kypca ais yuanmxcs 10-x u 11-x kinaccoB «Xumus B
3ajjauax ¥ YIpaXHEHUAX» 00YyCJIOBJIEHA TEM, UTO B COOTBETCTBUH € y4EOHBIM IIAHOM IIKOJIbI
YPOBHS cpeHero oduiero oOpa3oBanusi XuMuH 3a 2 roja Beiiensercs Bcero 70 yacos. B
coJepkaHuu Kypca xumuu B 10-11-x kiaccax npencTaBiieHbl TOJIbKO OCHOBOIIOJIAraroye
XUMHUYECKHE TEOPETUUECKHUE 3HaHMsI, BKJItoyarolue oomue ceeaeHus. [loBepxHoctHoe
U3y4eHHe XUMUU He 00Jerdaert, a 3aTpyaHsaeT ee ycBoeHne. OcoOeHHOCThIO TaHHOTIO Kypca
SABJIACTCA TO, YTO 3aHATUA UAYT MAPAJIJICIIBHO C U3YUCHUCM KYypCa OpFaHquCKOﬁ xuMuH B 10-Mm
KJIacce, U ¢ U3ydeHueM Kypca oouieil xumuu B 11-M kinacce. 910 1a€T BO3MOKHOCTb IIOCTOSIHHO
Y TI0CJIEI0BATENIBHO YBS3BIBATh YU€OHBINM MaTepraj Kypca ¢ OCHOBHBIM KypCOM, a yJalluMCs
[oJIy4aTh OoJiee MpouyHble 3HaHMs 1o mpeamery. [Iporpamma Kypca mociyXuT ass
CYIIECTBEHHOTO YTIyOICHHS M PaCIIMPCHUSI 3HAHHUIA 110 XUMHUU, HEOOXOTUMBIX IS
KOHKPETU3aIL[M1 OCHOBHBIX BOIIPOCOB OPraHUYECKOM, 00I1Iel 1 HEOPTraHUYECKOM XUMUHU U JIJIst
00LIEero pa3BUTHSI YUEHUKOB.

Ieasn kypca:

e pacimMpeHue 3HaHHUH, GopMHUpOBaHHE YMEHHUM U HABBIKOB Y yUYAIIUXCS IO PELLIEHUIO
pacyeTHBIX 3aJa4 U YIPaKHECHUH 110 XUMUHU, PA3BUTHE I103HABATEIIbHOM aKTUBHOCTH U
CaMOCTOSITEJIBHOCTH.

3agauu Kypca:

e yIIyOJICHHWE W pacIIupeHue 3HAHUH 110 XUMUH,

e 3aKpEnHTh YMEHUS M HABBIKM KOMIUIEKCHOTO OCMBICTICHHS 3HAHUI U UX IPUMEHEHHUIO
IPU PELICHNH 33/1a4 U YIPaKHEHUH;

e HCCIIEZIOBATh U AaHATTM3UPOBATH AJITOPUTMBI PEIICHHS TUTIOBBIX 3aa4, HAXOJIUTh CIIOCOOBI
peleHnss KOMOMHUPOBAHHBIX 3aj1ay;

e (opMHUpPOBAThH LIEIOCTHOE MPECTABICHHE O MTPUMEHEHHN MaTEeMaTHYECKOTO arrapara
IPY PELICHUH XUMHUYECKUX 3aj1ay;

e pa3BUBAThH y YYAIIUXCSl YMEHHS CPaBHUBATH, aHATM3UPOBATH U JIETIaTh BHIBOJIBI;

e crocoOCTBOBATh (OPMHUPOBAHUIO HABBIKOB COTPYIHUYECTBA B IIPOLECCE COBMECTHOM
paboThI;

e DPa3BUTb UHTEPECHI YUALTUXCS, YBIECKAIOUUXCA XUMHUEH.

Kpr 6&3preTCH Ha 3HAHUAX, TOJYYACMbIX YUAllITUMUCH ITPU U3YYCHHUU XUMUU B OCHOBHOH
IIKOJIE, U HE Tpe6yeT 3HaHUA TCOPECTUUCCKHUX BOIIPOCOB, BRIXOAAINX 3a paMKHU IIKOJIbHOU
nporpaMMmal. B 1o ke BpeMs I YCHCIHHOI>'I peaim3anu 3TOTO 3JICKTUBHOI'O KypcCa
H€06XOJII/IMO, YTOOBI pe6sITa BIaaciin Ba)KHEHUIITMMU BEIYUCINUTEIHLHBIMHA HaBBbIKaAMH,
AJITOPpUTMAMHU PCHICHUSA TUTTOBBIX XUMHWYCCKUX 3a/1av, YMCJIN IPUMCHSITH IIPU PCIICHUU 3a1a4
Ba)KHEHIIIIe (I)I/I3I/ILIGCKI/IC 1 XUMHUYCCKUEC 3aKOHBI.

B kauectBe 0CHOBHOI (pOpPMBI OpraHu3aluy Y4eOHBIX 3aHATUH MpeiaraeTcs MpoBeIeHHe
CEMHUHApOB, Ha KOTOPBIX AA€TCs KpaTKOe 0ObSICHEHNE TEOPETUUECKOT0 MaTepuaa, a TakxKe
pelIeHue 3a1a4 U YIPKHEHHUH 110 JaHHOM TeMe.



J{1s1 noBBIIIEHNsT HHTEpECa K TEOPETUUECKUM BOIPOCAM U 3aKPEIUICHHS U3yYEHHOI0 MaTepurana,
IIPEyCMOTPEHBI YPOKU-IIPAKTUKYMBI [10 COCTaBJIIEHUIO CXEM MPEBPAIEHNN, OTPaKaOLIUX
TEHETUYECKYIO CBSI3b MEXKY KJIIACCAMHM HEOPTAHMYECKUX M OPTaHMYECKUX BEIIECTB U
COCTaBJICHUIO PACUYETHBIX 3a/1a4, C YKa3aHHWEM CIOCOO0B UX PEIICHUS.

ITpu pa3paboTke nporpaMmbl 3JEKTUBHOIO IPEAMETa aKLEHT JleNajics Ha Te€ BOPOCHl, KOTOpPbIE
B 0a30BOM Kypce XMMHUHU OCHOBHOM U CPEIHEN LIKOJIBI paCCMaTPUBAIOTCS HEAOCTATOYHO ITOJIHO
WIN HE pacCMaTPUBAIOTCS COBCEM, HO BXOZST B IPOrPaMMbl BCTYIUTENIBHBIX 3K3aMEHOB B BY3bI.
3amauu ¥ ynpakKHEHUs 10100paHbl, TaK YTO 3aHATHUS 110 X PEHICHUIO MPOXOIAT MapauIeIbHO C
u3ydaeMbIM MatepuanoM Ha ypokax. KUMBbI, nucnionb3yromnyecs Ha 3aHATUAX, UMEIOT
Pa3HOYPOBHEBYIO CUCTEMY OLICHMBAHMSI, B TOM YUCJIE UCIIOJB3YIOTCS 3aJ]a4ul U YIIPaKHEHUS U3
K1Mosg EI'D npenpiaymux JIeT, 4To M03BOJISET MOATOTOBUTH ydyaluuxcs K caaue EI'D.

DNEeKTUBHBIN Kypc «XUMUs B 33[]a4ax ¥ YIPaXKHEHUAX» NpeaHazHaueH g ydaumxes 10-11-x
KJIacCOB W paccunTaH Ha 35 yacoB B 10 kiacce u 34 yaca B 11 kiacce (1 yac B Hemento B 10 m 11
KJIaccax).

1. Pe3yaibTaThl 0CBOCHUSA KYypca

ILCHTGHBHOCTB YUYUTCIIA B 06y‘IeHI/II/I XHUMHHU B cpeﬂHeﬁ MIKOJIC JOJIDKHa OBITh HaIllpaBJICHA Ha
JOCTHIXXCHUC O6y‘IaIOH_[I/IMI/IC${ CICAYIOIIUX JIUYHOCIMHBIX PE3YIbINAmO0e.

e B IICHHOCTHO-OPUEHTAIIMOHHOU cepe - ocoznanue poOCCUUCKON TpaskIaHCKOM
UJIEHTUYHOCTH, TATPUOTU3MA, YYBCTBA TOPJIOCTH 32 POCCHICKYI0 XUMUYECKYIO HAYKY;

e B TPYIOBOI cthepe - 20morHocmb K OCO3HAHHOMY BBIOOPY JabHENIIEH
00pa30BaTebHON TPACKTOPUH B BBICIICH IIKOJIE, T/I€ XUMHUS SIBISICTCS MTPOMQUITUPYIOICH
JUCIUIIIIMHOM;

e B II03HABATEJIbHON (KOTHUTHUBHOM, HHTEIIEKTYaIbHOW) chepe - ymerue ynpaBisiTh CBOCH
MO3HABATENIbHOM 1eATEIbHOCTBIO, 20MOBHOCHb U CNOCOOHOCMb K 00Pa30BaHUIO, B TOM
qrcie caMooOpa30BaHUIO, Ha MPOTSHKEHUH BCEH JKM3HU; CO3HATENILHOE OTHOIIICHHE K
HENPEPHIBHOMY 00pa30BaHHUIO KaK YCIOBUIO YCIEIIHON MpodecCHOHaIbHON U
OOIIECTBEHHON JEITCILHOCTH;

e B cepe cOepekeHUS 3M0POBbS - NPUHAMUE U pedlu3ayus NEHHOCTE! 3T0pOBOTO U
Oe3omacHoro oopasa KU3HH, Henpusmue BPEIHBIX IPUBBIYEK (KYpeHHUsI, yOTpeOIeHHs
AJIKOT0JIs, HAPKOTHKOB) HA OCHOBE 3HAHUI O CBOMCTBAX HAPKOJIOTUYECKUX U
HApPKOTHUYECKUX BEIIECTB.

Memanpedmemubtepe3yﬂbmambl 0C60€HUA B6bINYCKHUKAMU cpe()Heﬁ WIKO0Jibl Kypca xumuu.:

e UCNOIb308aHUe YMEHHUI U HABBIKOBPA3JIMIHBIX BHJIOB TIO3HABATEILHOU JEATCIIEHOCTH,
MPUMEHEHHE OCHOBHBIX METOJIOB MMO3HAHUS (CHCTEMHO-UH(OPMAIIMOHHBIN aHATH3,
HaOITI0/IeHUE, M3MEPEHUE, MPOBEICHNE YKCIIEPUMEHTA, MOJICIIUPOBAHHUE,
HCCIIeIOBATENbCKas AeSITENbHOCTD) JUIS U3YUSHUS Pa3IMUHbBIX CTOPOH OKPYXKAIOIIeH
JIEUCTBUTEIILHOCTH,

e glaodeHue OCHOBHBIMH MHTEJIEKTYAIbHBIMU ONEepalusiMu: GOpMyIHpPOBKA TUIOTE3HI,
aHAJIN3 M CHHTE3, CPABHEHUE U CHCTEMAaTHU3aIlNs, BBISIBIICHUE TIPUIUHHO-CJICICTBEHHBIX
CBsI3€H U MOWCK aHAJIOTOB;

e no3HaHue 0OBEKTOB OKPYXKAIOIIEr0 MUPa OT OOIIETO Yepe3 0COOCHHOE K €IMHIYHOMY,

e  yMeHUe TEHEPUPOBATH UJACH U OMPEACIATh CPEICTBA, HEOOXOAUMBIE JIJISl KX peaTn3aluu;

e yMeHue OTIPENENATD LENH U 33aJIa4H e TEIbHOCTH, BRIOMPATh CPEACTBA PEaTU3aINH LIeTH
Y TIPUMEHSATH UX Ha TPAKTHKE;

*  UCNONb308aHUE PABTUYHBIX UCTOYHUKOB JIJISl TOTYYSHHS] XUMUYECKOU HH(POpMAIIUH,
MMOHMMAaHWE 3aBHCHUMOCTH COZCp aHus B (POPMBI TIPEICTaBICHUS HH()OPMAIIUN OT TIeIeH
KOMMYHHKAITIH U aJpecaTa;



e yMeHue TIPOTYKTHBHO OOIIATHCSI M B3aMMOJICHCTBOBATH B MPOIIECCE COBMECTHOM
NeSITeIbHOCTH, YIUTHIBATD MO3HUIINHU APYTUX YYACTHUKOB JIESATEIBHOCTH, 3PPEKTUBHO
paspeniaTh KOH()IUKTHI;

e 20MOBHOCMb U CTIOCOOHOCTH K CAMOCTOSITEIbHON MH(POPMAITMOHHO-TIO3HABATEIILHOM
JESTCIIbHOCTH, BKJIIOUAs YMEHHUE OPUECHTUPOBATHCS B PA3IMYHBIX HCTOYHHUKAX
UHOPMALIUU, KPUTHUECKU OLIEHUBATH M HHTEPIPETUPOBATH HHPOPMALIUIO, TIOTYIaEMYIO
U3 Pa3IMYHbIX UCTOYHHKOB;

e  yMeHUe UCTIOL30BATh CPEICTBA HHPOPMAITMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTUH
(manee - UKT) B pelieHHH KOTHUTUBHBIX, KOMMYHHKATHBHBIX H OpraHU3aIMOHHBIX
3a/a4 ¢ coOmroeHreM TpeOOBaHU IPrOHOMHUKH, TEXHUKU O€30MMaCHOCTH, THTUEHBI,
pecypcocOepekeHus, MPaBOBBIX M STHYCCKUX HOPM, HOPM HH(POPMAIIMOHHOM
0e30I1aCHOCTH;

e graodeHue A3BIKOBBIMH CPEJICTBAMHU, B TOM YHCIIC U SI3bIKOM XUMHH, - YMEHHE SICHO,
JIOTUYHO U TOYHO HU3JIaraTb CBOX TOYKY 3pCHUS, UCITOJIB30BATh AACKBATHBIC A3BIKOBBIC
CPEJICTBA, B TOM YHCJIC M CHMBOJIbHBIC (XUMUYECKHE 3HAKH, OPMYJIbI U YPABHEHUS).

Ilpeomemnvimu pezynvmamamu N3y4eHrs XUMUU Ha 6a30BOM YPOBHE Ha CTYIIEHU CPEIHETr0
00111ero 00pa3oBaHuUs SABJISIFOTCS:

1) B mo3HaBaTeNIBHOM cdepe:

e 3HaHue (IOHUMAHUE) U3YUEHHbIX NOHAMUL, 3AKOHO8 U MeopUll;

e YMeHue ONUCHIBATh AEMOHCTPALIUOHHBIE U CAMOCTOSTEIBHO MPOBEICHHBIE
AKCIIEPUMEHTHI, UCIIOJIb3YS VISl TOTO €CTECTBEHHBIN (PYCCKUM, POTHOM) A3BIK U SI3BIK
XUMHH;

e yMeHUe KIACCUPUIIUPOBATH XUMHUYCCKUE JIEMEHTBI, TIPOCTHIC U CIIOKHBIC BEIIECTBA, B
TOM YHCJIC U OPTAaHUYECKUE COCAMHEHUS, XUMUYECKHUE PEAKIIMH IO pa3HbIM OCHOBAHUSIM;

e VMeHue XapaKTePHU30BaATh U3YUEHHbIC KJIACChl HEOPTaHUYECKUX U OPTaHUYECKUX
COCJIMHEHUH, XUMUYECKUE PEaKIINU;

e 20MOBHOCMb TIPOBOJIUTH XUMUYECKUM IKCIIEPUMEHT, HaOII0IaTh 32 €ro MPOTEKAaHHUEM,
bukcupoBaTh Pe3yabTaThl CAMOCTOSTEIILHOTO U IEMOHCTPUPYEMOTO SKCIIEPUMEHTA U
JIeTaTh BBIBOJIBI;

e ymenue HGOPMYITHPOBATH XUMUYECKHE 3aKOHOMEPHOCTH, IIPOTHO3UPOBATH CBOMCTBA
HEU3YYECHHBIX BEUIECTB MO AHAJIOTUH CO CBOMCTBAMM U3YYEHHBIX;

e  NOUCK UCTOYHUKOB XUMUYECKOU MH(DOpMaIHH, ToTydeHne HeoOXoauMon nHhopMaIum,
€€ aHaJIN3, U3TOTOBJICHUE XUMHUYECKOT0 MH(POPMAIIMOHHOTO TTPOIYKTA U €r0
MIPE3EHTALINS;

e - g1adeHue 00sA3aTEIHHBIMU CIIPABOYHBIMU MaTepuanamu: [lepuoanueckoii cucremMon
xummudeckux snemeHToB [I. 1. MenneneeBa, Tabnuiieil pacTBOPUMOCTH,
ANEKTPOXUMHYECKUM PSJIOM HAMPSHKEHU METAJIOB, PAJIOM 3JIEKTPOOTPULATEIBHOCTH -
JUTSL XapaKTePUCTUKU CTPOCHHSI, COCTaBa U CBOMCTB aTOMOB XUMHUYECKHX dieMeHTOoB [-1V
MEePHOJIOB U 00Pa30BAaHHBIX UMHU MTPOCTHIX U CIIOKHBIX BEIIECTB;

e yCcmauoeieHue 3aBUCUMOCTH CBOMCTB U IPUMEHEHHS BAXKHENIIUX OPraHUYECKUX
COCIMHEHUH OT WX XUMHUYECKOTO CTPOCHUSI, B TOM UHCIIE M OOYCIIOBIEHHBIX XapaKTepoOM
ATOTO CTPOEHUS (TMPEACTBHBIM UITH HETIPEACTbHBIM) U HATUYHEM (DYHKITMOHATBHBIX
rpyuir;

e MoOdenuposanue MONEKYN BAKHEUITUX HEOPTAaHHUECKUX H OPTaHUYECKHUX BEIIECTB;

e NOHUMAaHUe XUMUYECKON KapTUHBI MUPA KaK HEOTHEMJIEMOM YaCTH LIEIOCTHOW HAYYHOU
KapTUHBI MUPA;

2) B LIGHHOCTHO-OPUEHTAIMOHHOMN cdepe - aHAIU3 U OLIEHKA MTOCIEICTBUI I OKpYyKaroIen
cpeibl OBITOBOM U MPOU3BOJCTBEHHON JESTEbHOCTH YeIOBEKa, CBSI3aHHOM ¢ MPOU3BOJCTBOM U
nepepaboTKoN BaXKHEUITNX XUMHUECKUX MPOJTYKTOB;



3) B Tpyl0BOii cdepe - nposedeHue XUMUIECKOTO IKCTIEPUMEHTA;, pa3eumiie HaBIKOB yUeOHOM,
HpOGKTHO-HCCHGHOB&TGHBCKOﬁ, TBOp‘-IGCKOfI ACATCIIBHOCTU IMPU BBIITOJIHCHUNU UHAWBUAYAJIbHOTO
IMMPOCKTA 11O XUMUH,

4) B cthepe 310poBoro 00pasza sKU3HU - cobm00eH e TIPABIIT OE30IIaCHOTO O0PAIIEHUS C
BEIIECTBAMH, MaTepHaJIaMH U XUMUYECKUMHU MPOIECCAMU; OKa3aHUE TIEPBOM TOMOIIH TTPU
OTpPaBJICHUAX, OKOI'aXx U JPYIrUxX TpaBMax, CBA3aHHBIX C BCIICCTBAMU U Ha60paTOpHBIM
000py/I0BaHUEM.

2. Conepxkanue 10 knace

oo

10.

11.
12.

13.

OCHOBBI OPraHUYeCcKOH XUMHHU

Beenenwne. Ponb 1 MecTo pacueTHBIX 337a4 B CHCTEME 00YUEHUSI XUMHUH U TPAKTHIECKOH
Ku3HU. Tunsl 3a1ay.

Brrancnenus ¢ HCIoJIb30BAHUEM IOHATHH «KOJIMYECTBO BEIIECTBA», IUCIO ABOraapo»,
MOJISIpHAs Macca, MOJISIPHBIN 00BEM.

YcraHoBieHue mpocTeiiield (opMysabl BEIIECTBA 10 MACCOBBIM JI0JISIM 3JIEMEHTOB C
MCIIOJIb30BaHNEM a0COJIFOTHON M OTHOCUTEIBHOMN TUIOTHOCTH BEILIECTBA.

BeiBoz (popmyiibl BeliecTBa 0 OTHOCUTENILHON INIOTHOCTU M Macce (00beMy WiH
KOJIMYECTBY) IPOAYKTOB CTOPAHMUSIL.

Buael n3oMepun: CTpyKTypHast 1 IPOCTPAHCTBEHHAS.

Boruncnenus maccesl (komdecTBa, 00beMa) BELIECTBA 10 U3BECTHOMY KOJIMUYECTBY
(Macce, 00bEMY) OTHOTO U3 BCTYMUBIINX B PEAKIMIO WM MTOJYYUBIIUXCS BEIIECTB.
Brranciienue Maccel, KOJTMYECTBA WM 00beMa MPOAYKTa PeaKiiy Mo U3BECTHON Macce,
KOJINYECTBY WM 00BEMY MCXOJHOTO BEIECTBA, COJACPKAILETO IPUMECH.

Brruucnenue maccoBoil mii 00bEMHOM JT0JIM BBIX0/1a MTPOIYKTA PEAKIIMH OT
TEOPETUYECKH BO3MOYKHOTIO.

Pacuersl 1o XMMHYECKUM ypaBHEHUSIM, CBSI3aHHBIE C MACCOBOM JI0JI€l paCTBOPEHHOTO
BELIECCTBA.

Boruncnenue maccbl (00beMa MM KOJIMYECTBA) MPOJAYKTA PEAKIIUH, €CIIH OJHO U3
pearupyomnux BeIecTB 1aHo B 30bITKE. PacyeTsl 1o 00beMHBIM OTHOLIEHHUSIM Ta30B.
PacueTsl 1o TEPMOXMMHUYECKUM YPaBHEHUSIM.

Tunsl 1 MEXaHU3MbBI XUMUYECKUX PEAKLUN B OPraHUYECKON XUMUHU. OKUCINUTENBHO-
BOCCTAHOBUTEJIbHbBIE PEAKIINU B OpraHnueckoi xuMuu. CocTaBieHrne ypaBHEHUI
peaxkuuil OKMCIEHUS aJIKCHOB U aIKMHOB. [ToHsATHE 0 NMKII0aNKaHax. ben3on u ero
romosoru. [IpaBuiia opueHTau B 0EH30IbHOM KOJIbLIE. Y TIPaXXHEHHUSI, OTpaXKaroIiue
XMMHUYECKHE CBOMCTBA YIIIEBOJIOPOJIOB U CIIOCOOBI UX ModydyeHus. CXxeMbl IpeBpaleHHH
OTpaKaIOIINX T€HETUYECKYIO CBSI3b MEX/Y YITIEBOJOPOJaMU: OTKPBITHIE, 3aKPHITHIE,
CMEILIaHHbIE. Y IPAKHEHUS, OTPAKAIOLIUE XapAKTEPHbIE XUMUYECKHE CBOMCTBA
Ipe/iebHBIX OJHOATOMHBIX U MHOTOATOMHBIX CIIMPTOB; ()€HOJIA U CIIOCOOBI UX
nostyueHus. [IoHaTne o keToHax. YpaxHEHHs, OTpaXKarollue XapaKTepHble XUMUYECKHE
CBOICTBa aJbAECTUIOB, IPEIEIbHBIX KAPOOHOBBIX KHCIIOT, CIOKHBIX 3(UPOB U CIOCOOBI
uXx nosydeHus. Cxemsl IPEBPALICHUH OTPaKAIOUINX FEHETUYECKYIO CBSI3b MEXIY
YIII€BOIOPOAAMHU U KHCIIOPOJICOIEPKAIIMHI OPTraHNYECKUMU COECMHEHUSIMU
OTKPBITHIE, 3aKPBIThIE, cMemanHble. Kiaccudukanys aMUHOB. AHWIMH. YTIpaKHEHUS,
OTpakarolllie XMMHUECKHEe CBOMCTBA a30TCOIEPKAIINX COETMHEHUI U CITIOCOOOB UX
MOJIyYEHUSI.

['eHeTnyeckas CBSI3b aMUHOB C IPYTMMH KJIaCCaMU OPraHUYECKUX COEAMHEHUH.
I'eneTnyeckas CBsI3b aMUHOKHUCIIOT C IPYTMMHU KJIACCAMHU OPTaHUYECKUX COEAMHEHUN.
A3oTconepikalie reTepoukiInieckue coenuenus. [lonsaTue o HyKJIenHOBBIX
kucaoTax. CxeMbl IpeBpallieHu o TeMe «A30Tcoaepxkaiune coequaenus». Ionstue o
BBICOKOMOJIEKYJISIPHBIX coeIMHEHUsAX. OCHOBHBIE METO/IbI CHHTE3a TIOJUMEPOB.



[Tommatrnen. [Momunponwmien. @enondopmanbaeruaabie cMoibl. CHHTETUYECKHE
Kay4yKHU U CUHTCTUYCCKUC BOJIOKHA.

Conep:xanue 11 kiaace

Teopernyeckne 0CHOBbI XUMUH
Tema 1. XumMuueckuii 31€eMeHT
OcCHOBHBIE TIOHATHSA U 3aKOHBI XMMHH.
Pacuérsl ¢ npuMmenenrem ypaBHeHus Menaeneesa-Knainepona. Pacuersl ¢ npuMeHeHreM
ra3oBbIX 3akOHOB. CTpoeHue aroma. M3oronsl. KBanToBBIE uncia snekTpona. Knaccupukanus
XUMHYECKHX 3JICMEHTOB: S-, P-, -, f-3/1eMeHTHI.

Tema 2. CTpoeHue BelllecTBa.

OcHoOBHBIE BUIBI XUMHUYECKOH CBSI3M, MEXaHU3MBI MX 00pa3oBaHus. XapaKTePUCTUKA
KOBAJICHTHOM CBSI3U. Bale€HTHOCTH U CTENEeHb OKUCIeHUs. [IpocTpaHCTBEHHOE CTpOeHHE
MOJIEKYJI HEOPTaHUYECKUX U OPTaHUYECKUX BEUIeCTB. JlUCiepCHbIE CUCTEMBI. 3aauu ¢
HCITOJIb30BAHUEM Pa3HBIX CIIOCOOOB BBIPAKEHUSI KOHIICHTPAIIMU PacTBOPOB. Pacuérsi,
CBSI3aHHBIE C MPUTOTOBJIEHUEM pacTBOPOB. [IpaBuiio cmerieHus: pacTBOPOB, («IIPABUIIO KPECTA).
Kpucramnoruaparsl.

Tema 3. Xumuueckue peaxkiuu.

Knaccugukarus XuMHUUeCKUX peakliuii B OpraHMyeckoi 1 HeOpraHn4ecKkoi xumuu. Pacuersl,
CBSI3aHHbBIE CO CKOPOCThI0 XUMUUYECKUX peakUuil. Y CI0BUS CMELIEHUS XUMUYECKOTO
paBHOBecHsl. [Ipon3BOACTBO CEPHOM KUCIOTHI KOHTAKTHBIM CIOCOOOM. OKUCIUTEIBHO-
BoccTaHoBuTesbHbIe peakunu(OBP). Dnekrponurnyeckas qucconnanus. (3.20.). ['maponus.

Tema 4. CBolicTBa BEIIECTB.

VYipaxkHeHus, WITIOCTPUPYIOLUE 00IIMe XUMUYECKHE CBOIICTBA METAJLIIOB.

CaoiicTBa d-371€MEHTOB M X coeuHeHUN. XpoM. CBOMCTB d-32JIEMEHTOB U UX COCTUHEHUH.
Mapranen. CBoiicTB d-351eMeHTOB U ux coeiuHeHui. Llunk. Pacuérel o reme «D11eKTpou3».
VYnpaxHeHus!, WUTIOCTPUPYIOIIKE 00IMe XUMHUUECKUE CBOIicTBa HeMeTallIoB. KucnoTsl
OpraHuvecKre ¥ HeopraHudeckue. AM(GOTEpHbIE OPraHMYECKHE U HEOPTaHMUECKUE COCTUHECHHS.
[ToHsITHE O KOMIUIEKCHBIX COEIMHEHUX. |'eHeTnYecKas CBsA3b MEX/y KIacCaMH OPraHUYECKHUX U
HEOPraHWYECKHUX COeNMHEHUH. [lenouku npeBpamennii, OTpaxaromuye reHeTUHYECKYIO CBS3b
MEXy KJIACCAMHM HEOPTaHUYECKUX M OPTaHMYECKUX COCIUHEHUN.

XuMud ¥ ;KU3Hb
XUMHS ¥ DKOJIOTHS. XUMHUS U IIOBCETHEBHASA KU3Hb YEJIOBEKA

3. TemaTu4eckoe NJIAHUPOBAHHE ¢ YKA3aHUEM KOJINYECTBA YacoB
10 kaacce 35 yacos (1 yac B He/xeJ110)

Ne HaumeHnoBanue TeMbl KoanuyecTBo
n/n JacoB
1 Benenue. Ponb 1 MecTO pacdyeTHBIX 33a/1a4 B CUCTEME O0yUYEHUSI XUMUU 1

u HpaKTH‘ICCKOﬁ JKu3HU. TUmel 3a7a4.

2 Briunciaenus ¢ MCIOJIb30BaHUEM MMOHATUH «KOJIUYECTBO BCIICCTBaA», 1
«4uciio ABor aapo», MOJIsIpHasA Macca, MOJ'IHpHLIfI 00BeM.

3 YcraHoBneHue npocTeiieil popMyIbl BEMIECTBA IO MACCOBBIM JIOJISIM 1
3JIEMEHTOB C UCIOJIB30BAHNEM a0COIIIOTHON U OTHOCUTEIHLHOU
IUIOTHOCTH BEIIECTBA.




4 BriBo hopMyIIBI BeliecTBa MO0 OTHOCUTENIBHON TUIOTHOCTH M Macce
(00BeEMY MM KOJTMYECTBY) MTPOTYKTOB CTOPAHUS.

5 Buas! uzomepun: CTpyKTYpHasi U IPOCTPAHCTBEHHAS.

6 Ypok-ynpaxxHeHHe 0 0TPadOTKE HABBIKOB COCTABICHHS H30MEPOB U X
Ha3BaHUUI

7 Brraucnenus maccel (Komu4ecTBa, 00beMa) BEIIeCTBa 110 U3BECTHOMY
KOJIMYECTBY (Macce, 00beMy) OJIHOTO U3 BCTYNUBIIUX B PEAKIIUIO UITU
MOJIYYMBIINXCS BELIECTB.

8 Brruncnenue Macchl, KOJIM4ecTBa WM 00beMa MPOAYKTa PEaKIMH 110
U3BECTHOM Macce, KOJIMYECTBY MM 00beMY UCXOIHOTO BEIIECTBA,
COJIepIKAIIETO MPHUMECH.

9 Brruucnenue maccoBoi miid 00bEMHON JIOJIA BBIXOJIA TTPOYKTA
PEaKIMH OT TEOPETUIECKHA BO3MOKHOTO.

10 | PacueTsl 10 XMMHUYECKUM YPaBHEHHUSM, CBSA3aHHbBIE C MAaCCOBOU JJ0JIei
pPacTBOPEHHOTO BEIIECTBA.

11 | Boruncnenue macchbl (00beMa WM KOJMYECTBA) IPOAYKTA PEAKIIUH,
€CII OJTHO M3 pearupyronux BEemEeCTB JaHO B H30bITKE.

12 | Pacuetsl 1o 06 bEMHBIM OTHOILIEHHUSIM Ia30B.

13 | Pacuersl Mo TEPMOXHUMHUYECKUM yPaBHEHUSIM

14 | Tunsl 1 MEXaHU3Mbl XUMHUUECKUX PEAKIIMNA B OPraHMUECKOW XUMUU

15 | OxucnuTenbHO-BOCCTAHOBUTENIbHBIE PEAKLIUU B OPraHUUYECKON XUMUHU.

16 | CocraBieHue ypaBHEHUI peakiMii OKHUCICHHS aIKEHOB U aJIKUHOB.

17 | IlonsTHE O HUKIIOATKAaHAX

18 | benson u ero romosnoru. [IpaBuiia opreHTaK B OEH30IbHOM KOJIbLIE

19 | YopaxxneHwus, oTpakaroye XUMUYeCK1e CBOUCTBA YTIEBOAOPOAOB U
CHOCOOOB UX MOJTyYSHHS.

20 | Cxembl peBpaIIeHUH OTPaXKAIONIUX TEHETHUECKYIO CBSA3b MEXKILY
YTJIEBOAOPOAAMU: OTKPBITHIE, 3aKPbIThIE, CMEIIAaHHBIE.

21 | YpOK-IpaKTUKYM IO COCTaBJIEHUIO CXEM MPEBPAIIEHUH, OTPAKAIOLIIX




TCHCTUYCCKYIO CBA3b MCIKAY YTJICBOAOPOAaAMU

22 | YupaxHeHHUsl, OTpaXKarolllue XapaKTepHble XUMUYECKUE CBOWCTBA 1
pellebHBIX OJHOATOMHBIX U MHOTOAaTOMHBIX CIIMPTOB; (peHOJa U
CIOCOObI MX MOJTyUYEHUS

23 | IloHsTHE O KETOHAX. 1

24 YnpaxxHeHus, 0Tpa)xarlie XMMUYECKUE CBOMCTBA albIErUI0B, IIpe- 1
JIENIbHBIX KapOOHOBBIX KUCIOT, CJIOKHBIX 3(UPOB U CIIOCOO0B UX
MOJIyYEHUSI.

25 | Cxembl IpeBpalleHUN OTPAXKAIOIIUX TeHETUUECKYIO CBA3b MEXKTY 1
YTJIEBOJOPOAaMH M KUCIOPOACOAEPKAIIUMHA OPTaHUYECKUMU
COCIMHEHUSIMU: OTKPBITHIE, 3aKPBIThIC, CMEIIIAHHBIE.

26 Knaccudukanus aMMHOB. AHWIMH. 1

27 | YnpaxHeHus, OTpakarolllue XMMUYECKHUe CBOMCTBA a30TCOAEPKAIIINX 1
COEIMHEHUI U CITIOCOOOB UX MOJTYYCHHUS.

28 | 'enetnueckas CBS3b aMHHOB C IPYTUMU KJIaCCaMH OpraHUYeCKHX 1
COE€IMHEHUN

29 | 'enetnueckas CBSI3b aMHHOKHCIIOT C APYTUMU KJIaCCaAMU OPTaHHYECKHUX 1
COEeIMHEHUN

30 A3oTcoepKaniue reTeporuKINIeCKHe COSTMHECHUS 1

31 | [loHATHE O HYKJIEMHOBBIX KHCIOTaX 1

32 | CxemblI IpeBpaIICHA 110 TeME «A30TCOACPKAIINES COSTUHEHUS 1

33 | IloHATHE O BHICOKOMOJIEKYIISIPHBIX COETUHEHUAX. OCHOBHBIE METO/IbI 1
cuHTe3a noaumepos. [onmytunen. [lonunponumneH.
®enondopManbIeTHAHbIE CMOJBIL.

34 | CuHTeTHYeCcKHe KayqyKd U CHHTETHUUYECKHE BOJIOKHA. (pellleHue 3a71a4d u 1
YIPaXHEHU)

35 | Ypok pa3BUBAOMIETO KOHTPOJIS 1

11 kaace 34 yac (1 yac B HeJes110)

Ne HaumeHoBaHnue TeMbl KoanuectBo
n/n 4acoB




Tema 1. XUMHYECKUH dJI€MEHT

1 OcHOBHbIE TIOHATHUS U 3aKOHBI XUMHH.

2 Pacuérsl ¢ npuMenenrem ypasHenus Menaeneesa-Knaneipona.
3 Pacuersl ¢ mpuMeHeHHEeM ra30BbIX 3aKOHOB.

4 Crpoenue atoma. M3oTorsbl.

5 KBaHTOBBIE UnCIa JIEKTPOHA.

6 Knaccugukaiius XuMHUECKUX JIEMEHTOB: S-, P-, d-, f-371eMeHThI.

Tema 2. CTpoeHue BelecTBa

7 OCHOBHBIE BUBI XUMHUUYECKOU CBA3HU, MCXAaHHU3MBI UX O6pa30BaHI/I$I.
XapaKTepI/ICTI/IKa KOBAJICHTHOM CBSI3H.

8 BaneHTHOCTD M CTEICHb OKHCIICHHS.

9 [TpocTpaHCTBEHHOE CTPOEHUE MOJIEKYJl HEOPIraHUYECKUX U
OpTraHUYECKHUX BEIECTB.

10 JlucniepcHbIC CHCTEMBI.

11 3az[aq1/1 C UCITOJIb30BAHUECM PA3HBIX CII0CO00B BBIPpAXKCHUA
KOHIICHTPAIu paCcTBOPOB.

12 Pac4€rbl, cBsI3aHHBIE C IPUTOTOBJICHUEM pacTBOpoB. [IpaBuiio
CMEILEHHSI PACTBOPOB, (IIPaBHIIO KPECTay).

13 Kpucramnoruapatsr

Tema 3. XuMnuyecKkue peakunu

14 Knaccugukaius XuMHUUeCKUX peakluil B OpraHMueCcKonl 1
HEOPraHUYECKON XUMUH.

15 PacueTsl, cBsI3aHHBIE CO CKOPOCTBIO XUMHUYECKHUX PEAKIIAM.

16 YcaoBus CMEIISHUS XUMUUYECKOTO PaBHOBCCHUA.

17 [Tpon3BOACTBO CEpHON KUCIOTHI KOHTAKTHBIM CIIOCOOOM.




18

OkucnurenbHO-BOcCTaHOBUTENbHBIE peakiun(OBP).

19 OnekTponuTraeckas aucconunanus. (3./1.)

20 [Mupponus.

Tema 4. CBoiicTBa BelIecTn

21 YrpaxHeHUs!, WLTIOCTPUPYIOIINE 00IINe XUMHUYECKUE CBOMCTBA
METAaJUIOB.

22 CaoticTBa d-3JIEMEHTOB ¥ HX COCTUHEHHI. XPOM.

23 CBoiCTB d-371€eMEHTOB M X COeAUHEHUH. MapraHerr.

24 CaoticTB d-21eMEHTOB M BX coequHeHM. [[nHK

25 Pacuétel mo Teme «DIEKTPOIIn3»

26 YupakHeHus, WUTFOCTPUPYIOILIUE 00IIHe XUMHUECKHUEe CBOMCTBA
HEMETAJLJIOB.

27 KucnoTel opranndeckue U HeOpraHuIECKUe.

28 AmboTepHbIe OPraHUYCCKHE U HEOPTaHUYCCKHE COCAMHCHUSI.

29 IToHsTHE O KOMIUIEKCHBIX COEIUHEHUIX

30 ['eHeTnyeckas cBsI3b MEXAY KjacCaMHU OpraHUYECKUX U
HEOPTaHWYECKUX COSMHCHUU.

31 [lerouku mpeBpaIIeHui, OTPaKAIOIINE TeHETUYECKYIO CBSI3b MEXKY
KJIAaCCAMH HEOPTaHMYECKUX U OPTAaHWYECKUX BEIIECTB.

32 XUMHS ¥ KOJIOTHSL.

33 XUMUS 1 NOBCEIHEBHAS KU3Hb YEIOBEKA.

34 VYPpok pa3BUBarOIIET0 KOHTPOJIS.

IIpeacrasiieHue v 3alMTA POEKTHON padoThI
HanpasJieHus1 NPOEKTHOH JeATEJIbHOCTH

® HCCIIEI0BATEIbCKOE
e uH(pOpPMALOHHOE
® TBOpYECKOE
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