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IHosicHuTeNLHAA 3AIIUCKA

Heo6xoanMocTh pa3paboTKH 3J€KTUBHOTO Kypca s yuammxcs 10-x u 11-x kinaccoB «Xumus B
3aJa4ax ¥ YOpaKHEHUSIX» 00yCIOBIIeHA TEM, YTO B COOTBETCTBUU C YU€OHBIM IJIAHOM IIKOJIBI
YPOBHS cpeHero oduiero o0pa3oBanusi XuMuH 3a 2 roja Beiiensercs Bcero 70 yacos. B
cojaepxanuu Kypca xumun B 10-11-x knaccax npeacTaBieHbl TOJIBKO OCHOBOIOJIAraoIINe
XUMHUYECKHE TeOpeTHUeCKHe 3HaHUsI, BKIItoyarolue oomue ceeaenus. [loBepxnoctHoe
U3Y4YE€HHE XMMHUU HEe 00JIeTYaeT, a 3aTpyAHseT ee ycBoeHre. OcCOOEHHOCThIO JaHHOTO Kypca
SBIISIETCS TO, UTO 3aHATHUS HAYT MapaJlJIeIbHO C U3YYEHHEM Kypca opraHnndeckoil xumuu B 10-m
KJIacce, ¥ C U3y4eHHeM Kypca o61eit xumuu B 11-m kmacce. 1o 1aéT BO3MOKHOCTh TOCTOSIHHO
U TI0CJIEI0BATENIbHO YBS3bIBATh YUeOHBINM MaTepral Kypca ¢ OCHOBHBIM KypCOM, a y4alIuMCs
noJy4ath OoJsiee MpoYHbIe 3HAHUS 110 MpeaMeTy. [Iporpamma Kypca nHoCIyKHUT s
CYILIECTBEHHOTO YTIyOJIeHHs U pacIIMpPeHHs] 3HAHUM 110 XUMUU, HEOOXOIUMBIX IS
KOHKPCTU3alU OCHOBHBIX BOIIPOCOB OpFaHquCKOfI, O6HICﬁ u HGOpFaHI/I‘IeCKOfI XUMHHU U OJIA
00IIEero pa3BUTHSI YUCHUKOB.

Ieas kypca:

e pPaClIUpPCHUC 3HaHPII>i, (1)OpMI/IpOBaHI/Ie YMeHI/Iﬁ 1 HABBIKOB Yy yHallIUXCA 110 PCIICHUIO
PACUCTHBIX 3aaa4 U pra)KHeHI/Iﬁ 10 XUMHH, PA3BUTHUC MMO03HABaTCIIbHOM aKTUBHOCTH U
CaMOCTOATCIIbHOCTH.

3apaum kypca:

e yruyOJieHHE W PACIIUPEHHE 3HAHUH 110 XHUMHH,

e 3aKPENMUTh YMEHHUS M HABBIKM KOMIUIEKCHOTO OCMBICIICHUS 3HAHUH U X TPUMEHEHHIO
IIPU PELLICHNN 3a/1a4 U YIIPaKHEHUH;

e WCCIIENOBATh U aHATM3UPOBATH AJTOPUTMBI PEIICHHS THITOBBIX 33/1a4, HAXOAUTH CIIOCOOBI
PCIICHUA KOM6I/IHI/IpOBaHHI)IX 3aJ1a4,

e (opMHPOBATH IETOCTHOE NPE/ICTABICHNE O TPUMEHEHUH MAaTeMaTHIeCKOro anmapara
pu pCHICHUH XUMHUYCCKUX 3a/1a4,

e Ppa3BUBATh y y4alUXCsl yMEHHsI CPaBHHBATh, aHAJIM3UPOBATH U JIENaTh BHIBOJIBI,

e CrocoOCTBOBATh (HOPMHUPOBAHHIO HABBIKOB COTPYIHHYECTBA B MPOILIECCE COBMECTHOM
paboThI;

e Pa3BUThb UHTEPECHI YUALIUXCS, YBICKAIOIINXCS XUMHUEH.

Kypc 6a3upyercs Ha 3HaHUSX, OTyYaE€MBbIX yJallUMUCS [TPU U3YYEHUH XUMHUHU B OCHOBHOM
IIKOJIe, U He TpeOyeT 3HaHUS TEOPETUUYECKUX BOMPOCOB, BHIXOAAIINX 32 PAMKHU IIKOJIBHOM
nporpammel. B To ke Bpems Il yCIIENTHOM pean3aiyy 3TOro 31EKTUBHOIO Kypca
HE00X0/1MMO, 4TOOBI pedsiTa BiIaiey BaXKHEHIIIMMU BEIYUCIUTETbHBIMU HaBbIKAMH,
QITOPUTMaMU PEIICHUs TUIIOBBIX XUMHYECKUX 3aa4, YMEJIH IPUMEHSTh IIPH PELICHUH 3a7a4
Ba)XHEHIINE PU3NIECKUE U XUMUUYECKUE 3aKOHBI.

B kauecTBe 0cHOBHOM (hOopMBI OpraHu3aliK yUeOHBIX 3aHATUH MpeiaraeTcs MpoBeIeHUE
CEeMMHApOB, Ha KOTOPBIX JAETCs KPaTKoe 0OBSICHEHHE TEOPETHUECKOT0 MaTepuaa, a Takxke
pelIeHue 3a1a4 U YOpaKHEHHM 110 JaHHOM TeMe.

J{1s1 noBBIIIEHNSI HHTEpECa K TEOPETUYECKUM BOIPOCAM U 3aKPEIICHHs] U3y4YEHHOI0 MaTepuania,
IIPEyCMOTPEHB! YPOKHU-IIPAKTUKYMBI [10 COCTaBJIEHUIO CXEM IPEBPAILEHUN, OTPaKaroIIUX
TEHETUYECKYIO CBSI3b MEXKY KJIIACCAMH HEOPTAaHMYECKUX M OPIraHMYECKUX BEILECTB U
COCTaBJICHUIO PAaCUETHBIX 33]a4, C YKa3aHHEM CIIOCOOOB UX PEILICHHUS.



[Tpu pa3paboTke MporpaMMbl JIEKTUBHOTO MIPEAMETA aKIEHT JCIaJiCsl Ha T€ BOIPOCHI, KOTOPHIE
B 0230BOM Kypce XMMHHU OCHOBHOM U CPEJHEH IIKOJIBI pACCMATPUBAIOTCS HEJOCTATOYHO MOJIHO
WJIM HE pacCMaTPUBAIOTCSI COBCEM, HO BXOISIT B ITPOTrPAMMBbI BCTYITUTEIbHBIX 9K3aMEHOB B BY3BI.
3ajauun U ynpaxxHeHus moJo0paHbl, TaK YTO 3aHITHS 0 UX PELICHUIO MPOXOIAT NapaJlJICIbHO €
H3y4aeMbIM MaTeprasioM Ha ypokax. KUMBpl, ucnonb3yromnigecs Ha 3aHATHIX, UMCIOT
Pa3HOYPOBHEBYIO CUCTEMY OLICHUBAHUS, B TOM YMCJIE UCIIOJIb3YIOTCS 3aJ]a4 U YIIPAXKHEHUS U3
KNMog EI'D npeapiayniux JieT, 4TO MO3BOJISIET NOATOTOBUTH ydyamuxcs k caadye EI'D.

OneKkTUBHBIN Kypc «XMMUS B 33Jja4ax U yIpaXHEHUIX)» MpeIHasHadeH st ydamuxes 10-11-x
KJ1accoB U paccuuTaH Ha 35 yacoB B 10 knacce u 34 yaca B 11 knacce (1 yac B Henento B 10 u 11
KJ1accax).

1. Pe3yJbTaThl 0CBOCHHUS Kypca

ILCHTGHBHOCTB YUYUTCIIA B O6y‘~ICHI/II/I XUMHHU B CpCI[HGfI MIKOJIC JOJIDXKHa OBITE HalIpaBJICHA HA
JOCTHIXCHHC O6y‘IaIOHII/IMI/ICﬂ CICAYIOIMUX JIUYHOCHIHBIX PE3YIbmMamoes.

e B IICHHOCTHO-OPUEHTAIIMOHHOU cepe - ocoznanue pocCUNCKON TpaskJaHCKOM
UJIEHTUYHOCTH, TATPUOTU3MA, YYBCTBA TOPJIOCTH 32 POCCUMCKYIO XMMHUYECKYIO HAYKY;

e B TPYIOBOI chepe - 20morHocmb K OCO3HAHHOMY BBIOOPY JabHEHIIEH
00pa30BaTeIbHOM TPACKTOPUH B BBICIIECH IIIKOJIE, T/I€ XUMHUS SBISICTCS MTPOQHUIUPYIOICH
JUCIUIIIINHOM;

e B II03HABATEJIbHON (KOTHUTHUBHOM, HHTEIIEKTYAIBHOW) cepe - ymernue ynpasisiTh CBOCH
MO3HABATENILHON 1€ATEIbHOCTBIO, 20MOBHOCHb U CHOCOOHOCMb K 00pa30BaHUIO, B TOM
YHCclie caMO00pa30BaHuI0, Ha MPOTSHKEHNUHU BCEH JKU3HH; CO3HATEIbHOE OTHOIIEHUE K
HENPEPHIBHOMY 00pa30BaHHUIO KaK YCIOBHUIO YCIEIIHON MpodecCHOHaTbHON U
OOIIECTBEHHOH JEeITCILHOCTH;

e B cepe cOepekeHUs 3M0POBBS - NPUHAMUE U peaiu3ayus NEHHOCTEH 3J0pOBOTO U
Oe3omacHoro oopasa JKU3HU, Henpusmue BPEIHbIX IPUBbIYEK (KYpeHHUsI, yIOTpeOIeHHS
QJIKOTOJIsl, HAPKOTUKOB) Ha OCHOBE 3HAHMI O CBOMCTBAX HAPKOJIOTMUYECKUX U
HApKOTHUYECKUX BEIIECTB.

Memanpeomemnule pe3yiomamol 0C60€HUA GbINYCKHUKAMU CPEOHENl WIKOMbL KYPCa XUMUU:

e UCNONb308aHUe YMCHHUI U HAaBBIKOBPA3JIMIHBIX BHJIOB TIO3HABATEILHOM JEATCIIEHOCTH,
MIPUMEHEHNE OCHOBHBIX METOJIOB MMO3HAHUS (CHCTEMHO-HH(OPMAIIMOHHBIN aHATH3,
HaOJTI0JIeHUE, H3MEPEHUE, POBEICHNE YKCIIEPUMEHTa, MOJICIINPOBAHHE,
HCCIIEIOBATENbCKAS JeSITENLHOCTD) ISl U3YUSHHSI Pa3IMYHBIX CTOPOH OKPY KaIOIIEi
JNEWCTBUTEIILHOCTH,

e 8laO0eHUe OCHOBHBIMHU MHTEJUICKTYAIbHBIMU ONEepausiMu: GOpMyITHUPOBKA THIIOTE3HI,
aHAJIN3 M CHHTE3, CPABHEHNE Y CHCTEMAaTHU3aIlNs, BBISIBIICHUE TIPUIUHHO-CJICICTBEHHBIX
CBsI3€H U MOWCK aHAJIOTOB;

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

e  yMeHUe TEHEPUPOBATH UJCH U OTMPEICIATh CPEICTBA, HEOOXOAUMBIE ISl MX pPeaTu3alliu;

e yMeHue OTIPENENATh LENH U 33JIa4H e TEIbHOCTH, BRIOMPATh CPEACTBA peaTU3aIiH 1IeTH
U TIPUMEHSATH UX Ha TIPAKTHKE;

*  UCNONb308aHUe PABTUYHBIX UICTOYHUKOB JIJIS MOTYYCHUS] XUMUIECKON HHPOpMAIUH,
MOHMMAaHHE 3aBUCUMOCTH cofiepKaHus U (popMbl IpeICTaBIeHNs HH(OPMAaLIUY OT Lee
KOMMYHHKAITIH U aJpecaTa;

e  yMeHue MIPOTYKTUBHO OOIIATHCS U B3aUMOJICHCTBOBATH B MPOIIECCE COBMECTHOM
JESITEIIbHOCTH, YUUTHIBATH MMO3UILIUU APYTUX YIACTHUKOB JIEATEIBHOCTH, () (HEKTHBHO
paspemiaTh KOHM)IUKTHI;



e 20MOBHOCMb W CTIOCOOHOCTH K CAMOCTOSATEIBHON MH(POPMAITMOHHO-TIO3HABATEIILHOM
JESITEIIbHOCTH, BKJIFOYAsi yMEHHUE OPUEHTUPOBATHCS B PA3IMYHBIX HCTOYHHKAX
uH(GOpPMAIIMU, KPUTUYCCKH OLIEHUBATh U MHTEPIPETUPOBATH HH(POPMAITHIO, TTOJTYIaEM YO
U3 Pa3IMYHbIX UCTOYHUKOB;

e  yMeHue UCTIOJIb30BaTh CPEJCTBA HH(POPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJOTHUI
(manee - UKT) B penieHnn KOTHUTUBHBIX, KOMMYHUKATHBHBIX H OpPTraHU3aI[MOHHBIX
3aJ1a4 ¢ COOJTF0ICHHEM TPeOOBaHHMM SPrOHOMHKH, TEXHHKH 0€301TaCHOCTH, TUTHCHBI,
pecypcocOepexeHus, MPaBOBBIX M ATUYECKUX HOPM, HOPM HH(POPMAITHOHHOM
0€30I1aCHOCTH;

e glaOeHUe SI3BIKOBBIMH CPEJICTBAMHU, B TOM YHCIIC U S36IKOM XUMUH, - YMEHHE SICHO,
JIOTUYHO ¥ TOYHO M3J1araTh CBOIO TOYKY 3pEHUS, HCIIOIb30BaTh a/ICKBATHBIC SI3BIKOBBIC
CPEIICTBA, B TOM YHCJIE M CUMBOJIbHBIC (XUMUYECKUE 3HAKU, (OPMYIIBI U YPABHEHUS).

Ilpeomemuvimu pe3ynbmamamu u3y4eHusl XMMUU Ha 0a30BOM YPOBHE Ha CTYIICHU CPEIHETO
o01ero 0Opa3oBaHUs SBJISTFOTCS:

1) B mo3HaBaTenbHOU cdepe:

e 3HaHue (IOHUMAHUE) U3VUEHHBIX NOHAMUL, 3AKOHO8 U MeOPUll;

e  YMeHue ONUCHIBATh AEMOHCTPALIUOHHBIE U CAMOCTOSITEIBHO MPOBEICHHBIE
AKCIIEPUMEHTHI, UCIIOJIb3YS VISl 3TOTO €CTECTBEHHBIN (PYCCKUM, POTHON) SA3BIK U S3BIK
XHMHH;

e yMeHUe KIACCUPUIIUPOBATH XUMUUYCCKUE JIEMEHTBI, TIPOCTHIC M CIIOKHBIC BEIIECTBA, B
TOM YHCJIC U OPTAaHUYECKUE COCAMHEHUSI, XUMUYECKHUE PEAKIIMH 110 pa3HbIM OCHOBAHUSIM;

e  VMeHue XapaKTePHU30BaTh U3YUYEHHbIC KJIACChl HEOPTAHUUYECKUX U OPTaHUYECKHUX
COETMHEHU I, XUMUUYECKHUE PEaKIINH;

e 20MOBHOCMb TIPOBOJIUTH XUMUYECKUM IKCTIEPUMEHT, HAOJI0IaTh 32 €r0 MPOTEKAHUEM,
buKcUpOBaTh PE3yNbTAThl CAMOCTOSTENILHOTO U IEMOHCTPUPYEMOTO IKCIIEPUMEHTA U
JIeJIaTh BBIBOJKI;

e ymenue HOPMYITHPOBATH XUMUYECKHE 3aKOHOMEPHOCTH, IIPOTHO3UPOBATH CBOMCTBA
HEW3Y4YEHHBIX BEIIECTB 110 aHAJIOTUU CO CBOMCTBAMHU M3yUYEHHBIX;

e  MOUCK UCTOYHUKOB XUMUYECKOU MH(DOpMAIINU, TOTydeHHE HEOOXOAUMON HH(POpMAITIH,
€e aHaJIN3, U3TOTOBJICHNE XUMHUYECKOT0 HH(POPMAIIMOHHOTO TIPOIYKTA U €T0
MIPE3CHTALINS;

e - g1adeHue 00A3aTEIHHBIMU CTIPABOYHBIMH MaTepuanamMu: [lepuoandeckoit cucremoi
xummudeckux 3neMeHToB [I. 1. MennaeneeBa, Tabnuiieil pacTBOPUMOCTH,
AJIEKTPOXUMHYECKUM PSIZIOM HAIPSKEHUH METAJUIOB, PSAOM AJIEKTPOOTPHUIIATETHHOCTH -
JUTSL XapaKTePUCTUKU CTPOCHHSI, COCTaBa U CBOMCTB aTOMOB XUMHUYECKHUX deMeHToB [-1V
MEePUOJIOB U 00Pa30BAaHHBIX UMHU MTPOCTHIX M CIIOKHBIX BEIIECTB;

e ycmauoeneHue 3aBUCUMOCTH CBOMCTB ¥ MPUMEHEHUS BaXKHEUIITUX OPTaHUYECKUX
COCTMHEHUH OT X XUMHUYECKOTO CTPOCHUS, B TOM YHCIIE U OOYCIOBIEHHBIX XapaKTepOM
ATOTO CTPOEHUS (MPEACTBHBIM WU HETIPEACTbHBIM) U HATUYHEeM (DYHKITMOHATBHBIX
rpyuir;

e MoOenuposanue MONEKYN BAKHEUIITUX HEOPTAaHNUECKUX H OPTaHUYECKHX BEIIECTB;

e  NOHUMAaHUe XUMHUYECKON KapTUHBI MUpPA KaK HEOTHEMJIEMOMN YaCTH LIEJIOCTHOW HAYYHOU
KapTHUHBI MUPA;

2) B IGHHOCTHO-OPUEHTAIMOHHOMN cepe - aHAIU3 U OIICHKA MTOCEICTBUI I OKpY’KaroIen
cpezbl OBITOBOM U MPOU3BOACTBEHHON AEATEIBHOCTH Y€JI0BEKa, CBSI3aHHOHN ¢ IPOU3BOJICTBOM U
nepepabdoTKOM BaKHEUIITNX XUMUYECKUX MTPOAYKTOB;



3) B TpyloBOii cdepe - nposedeHue XUMUIECKOTO IKCTIEPUMEHTA;, pa3eumiue HaBbIKOB yUeOHOM,
HpOGKTHO'HCCHGHOB&T@HBCKOﬁ, TBOp‘-IGCKOfI ACATCIIbHOCTU IMPU BBIITOJHCHHUU HHAUBUAYAJIBHOT'O
MPOCKTA MO0 XHUMHUU;

4) B cdepe 310poBOTO 00pasa KU3HM - coOM00eHUe TIPABIIT O€3011acHOTO 00paIieHus ¢
BEIECTBAMH, MaTepHUaIaMi U XUMHUYECKHMH MTPOIIECCAaMH; OKa3aHHUE IMEPBOU MOMOIIHU TPU
OTpPAaBIICHUSX, 0XKOTaX M JAPYTUX TPaBMaX, CBI3aHHBIX C BEIIECTBAMHU U JIAOOPATOPHBIM
000py/TI0BaHUEM.

2. Cogep:xanue 10 knacc

1.

o

10.

11.
12.

13.

Benenue. Poiib 1 MECTO pacdeTHBIX 3a/1a4 B CUCTEME O0yUeHHUSI XUMHH U TIPAKTHIECKOMN
Ku3HU. Tumsl 3a1ay.

Brprunciienus ¢ UCMOJIb30BaHUEM MTOHATHI «KOJIMYECTBO BELIECTBAY, «YUCIO ABOTaIpoy,
MOJISIpHas Macca, MOJISIPHBINA 00BEM.

YcTaHOoBIIEHUE TIPOCTEHUIIEH POPMYIIBI BEIECTBA IO MACCOBBIM JIOJISIM 3JIEMEHTOB C
UCIOJIb30BaHNEM a0COJIIOTHON M OTHOCUTEIBHOMN TUIOTHOCTH BEIIECTBA.

BriBoa hopmysisl BemecTBa 1Mo OTHOCHTEILHOM TUIOTHOCTH U Macce (00beMy WTH
KOJIMYECTBY) IPOAYKTOB CTOPAHHSL.

Buapl nzomepun: CTpyKTypHasi ¥ MPOCTPAHCTBEHHAS.

Brrancnenus maccol (KoaudecTBa, 00bemMa) BeHIeCTBa 10 U3BECTHOMY KOJIMUYECTBY
(Macce, 00bEMY) OJTHOTO U3 BCTYIHUBIIHX B PEAKITHIO MIIA TOTYYUBIINXCS BEIICCTB.
Brruncnenue Macchl, KOJIM4eCTBa WM 00beMa MPOAYKTa PEeaKIiu 10 U3BECTHOM Macce,
KOJIMYECTBY UM 00bEMY MCXOJHOTO BEIIECTBA, COJAEPIKAIIETO IPUMECH.

Brrancnenre MaccoBoi UM 00BEMHOM 10T BBIXOJA MPOIYKTa PEaKIUu OT
TEOPETUYECKU BO3MOKHOTO.

Pacuersl 10 XUMHYECKUM YPAaBHEHUSM, CBA3aHHBIE C MACCOBOM JOJIEN paCTBOPEHHOTO
BEILIECTBA.

Brrancnenne macchbl (00beMa MIIM KOJTHYECTBA) MPOIYKTA PEAKIIUU, €CIIA OJTHO U3
pearupyromux BenecTB JaHO B U30bITKE. PacueTsl o 00BEMHBIM OTHOIIIEHUSIM T'a30B.
PacueTsl 10 TEpPMOXUMHUYECKUM YPAaBHEHUSIM.

Tumbl 1 MEXaHU3MBI XUMUUYECKHUX PEAKIIMM B OpPraHnuecKoil XuMuu. OKUCIUTETHEHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU B OpraHn4yeckoi XumMun. CocTaBiIeHUE YpaBHEHUM
PEaKIHI OKUCIIEHHS AIKEHOB M aIKMHOB. [loHsATHE 0 MKinoankanax. beH3omn u ero
romosord. [IpaBuna opueHTary B 0€H30IbHOM KOJbIIE. Y TIPAKHEHUS, OTPaXKaroIiie
XUMHYECKHE CBOICTBA YIJIEBOAOPOJOB U CIIOCOOBI UX MostydeHus. Cxembl IpeBpalieHnit
OTpakarolIUX F'€HETUYECKYIO CBSI3b MEXKIY YIIE€BOJIOPOJIAMU: OTKPBITHIE, 3aKPBITHIE,
CMEIIIaHHBIE. YTIPAXKHEHHUS, OTPAKAIOIINE XapaKTEPHbIE XUMHUECKHUE CBOMCTBA
MpeeTbHBIX OJHOATOMHBIX U MHOTOAQTOMHBIX CIIUPTOB; ()€HOJIA M CTIOCOOBI UX
nonydeHus. [Tonarre o keToHax. YIpakKHEHHUs], OTPAKAIOIINE XapaKTEPHbIE XUMHYECKHE
CBOICTBa aNbAECTUIOB, IPEIETHHBIX KAPOOHOBBIX KHCIIOT, CIOKHBIX 3(UPOB U CIIOCOOBI
ux noiydyeHus. Cxembl MPEBPAIICHUI OTpakarolUUX FT€HETUUECKYIO CBSI3b MEXKY
YIJIEBOAOPOJAMHU U KUCIOPOICOAEPKAIIUMU OPTraHUYECKUMHU COCTMHEHUSIMH::
OTKPBITHIC, 3aKPBITHIE, cMelIannble. Kiaccudukanus aMuHOB. AHUITUH. YTIpaKHEHUS,
OTpakarolllle XMMHUYECKHEe CBOMCTBA a30TCOIEPKALINX COETMHEHUI U CITIOCOOOB UX
MOJTYyYEHHUS.

I'eneTnyeckas CBSA3b aMUHOB C APYTMMU KJIACCAMU OPTaHUYECKUX COETMHEHUM.
['enernueckas cBS3b aMUHOKHUCIIOT C APYTUMU KJIACCaMU OPTaHUYECKUX COCIUHEHUN.
A30TcoaepKalre reTepouruKInIecKkie coequaenns. [lonsaTre o HyKJIIEMHOBBIX
kuciioTax. Cxembl peBpalleHuii mo TeMe «A3oTcoiepxaiiue coequaenus». [lonstue o
BBICOKOMOJIEKYJISIPHBIX coeAMHEHUsIX. OCHOBHBIE METO/AbI CHHTE3a OJIUMEPOB.



[Tommatrnen. [Momunponunen. @enondopmanbaeruaabie cMoibl. CHHTETUYECKHE
Kay4yKHU U CHHTCTUUYCCKHEC BOJIOKHA.

Conep:xanmne 11 kaacce

Tema 1. XuMuueckuii 31€eMEHT

OcHOBHBIE IOHATHSA U 3aKOHBI XUMHH.

Pacuérsl ¢ npumenenrem ypasHeHus Menaeneesa-Knainepona. Pacuersl ¢ npuMeHeHreM
ra3oBbIX 3akoHOB. CTpoeHue aroma. M3oronsl. KBanToBble uncia snektpona. Knaccugukanus
XUMHYECKHX 3JICMEHTOB: S-, P-, -, f-3/1eMeHTHI.

Tema 2. CTpoeHH€e BELIECTBA.

OcHoBHBIE BUBl XUMHUECKOM CBSI3U, MEXaHU3MbI X 00pa3oBaHusl. XapaKTepUCTHUKA
KOBAJIEHTHOM CBSI3U. BaneHTHOCTh U cTeneHb OKucieHus. [IpocTtpaHCTBEHHOE CTpOEHHE
MOJIEKYJI HEOPTaHUYECKUX U OPraHUYECKUX BelEeCTB. JlucnepcHble CUCTEMBI. 3aaut C
HCIIOJIb30BaHUEM Pa3HbIX CIIOCOOOB BBHIPAKEHUSI KOHIEHTPALMU pacTBOPOB. Pacuérsl,
CBSI3aHHBIE C IPUTOTOBIIEHUEM PacTBOPOB. [IpaBuio cMereHus pacTBOPOB, («IIPaBUIIO KPECTA»).
Kpucramnoruaparsl.

Tema 3. XuMUYECKHUE pEaKIIUU.

Knaccugukaius XuMHUECKUX peakluii B OpPraHMYecKOr M HEOPraHWIeCKOM XUMHHU. PacueTsl,
CBSI3aHHBIE CO CKOPOCTbI0 XUMHUUYECKUX PEAKLU. Y CIOBHS CMEIEHUS XUMUYECKOTO
paBHoBecHs. [Ipon3BOACTBO CEPHOM KUCIOTHI KOHTAKTHBIM ClI0COO0OM. OKUCIUTEIBHO-
BoccTraHoBuTesbHBIE peakuuu(OBP). Dnekrponurnyeckas qucconnanus. (3.2.). ['uaponus.

Tewma 4. CBoiicTBa BEILIECTB.

VYpaxHeHus, WUTFOCTPUPYIOITUE O0ITHE XMMUYECKUE CBOMCTBA METAJIOB.

CaoiicTBa d-31€MEHTOB U UX coequHeHHH. XpoM. CBONCTB d-327IEeMEHTOB M UX COCTUHEHHIA.
Mapranen. CBoiicTB d-3eMeHTOB U ux coeuHeHui. Llunk. Pacuérel mo teme «QieKTpoau3».
YpaxkHeHus, WITIOCTPUPYIOIIUE OOIIHe XUMUYECKHE CBONCTBA HEMETalIoB. KHucIoTh
OpraHWYECKHUE U HeOpraHudeckre. AMQPOTEpHbIE OPraHUYECKHNE U HEOPTaHUIECKUE COSTMHEHUSI.
[ToHsiTHE O KOMIUIEKCHBIX COEAMHEHUSX. | eHeTnYecKas CBsI3b MEK/Y KlacCaMu OPraHU4YeCKUX U
HEOPraHWYECKHUX COeIMHEHMM. Llenoukn npeBpanieHnii, OTpa)xxarolye reHeTHIECKYIO CBSA3b
MEXIY KJIaCCAMH HEOPTAaHMYECKUX M OPTAaHMYECKUX COCAUHEHUN. XUMUS U SKOJIOTUsA. XUMHUS U
MOBCEIHEBHAS )KU3Hb YEJIOBEKA

3. TemaTnueckoe NVIAHMPOBaHUE ¢ YKa3aHHeM KoJimyecTBa yacoB 10 kinacce 35
yacos (1 yac B HeeJ110)

Ne HaunmMeHoBaHHeE TeMBbI KoanuyecTBo
n/n 4acoB
1 Benenue. Ponb 1 MecTO pacdyeTHBIX 3a/1a4 B CUCTEME 00yUueHuUst 1

XAMHH U TPAKTUYECKOM *KU3HU. THUIIBI 3a/1a4.

2 Brruucnenus ¢ ©CNoJib30BaHUEM MOHSATUN «KOJIMYECTBO BEIIECTBAY, 1
«4uCcTI0 ABOTAZIpO», MOJIIpHAs Macca, MOJISIPHBIA 00bEM.

3 YcranoBneHue npocreiiei GopMysTbl BEIIECTBA IO MACCOBBIM JIOJISIM 1
AJIEMEHTOB C HUCIOJIb30BAHUEM a0COTIOTHOM U OTHOCHTEILHOM
IJIOTHOCTHU BEUIECTBA.
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BeiBog opmyiibl BelecTBa 10 OTHOCUTENIBHON INIOTHOCTH M Macce
(06beMy WM KOJIMYECTBY) MPOYKTOB CTOPAHHUSL.

Buasl nzomepun: cTpyKTypHas U IPOCTPAHCTBEHHAS.

Ypok-yrpaxxHeHHE 110 0TPabOTKE HABBIKOB COCTABJICHHS H30MEPOB U
WX Ha3BaHUU

Brruncnenus maccol (KoJau4ecTBa, 00bemMa) BEIIecTBa 0 U3BECTHOMY
KOJIMYECTBY (Macce, 00beMy) OJTHOTO U3 BCTYIHBIIUX B PEAKIIUIO UITU
MIOJIyYHUBIINXCS BEILIECTB.

Brruucnenue Maccel, KOJTUYECTBA UM 00BEMa IIPOIYKTA PEAKIIUU 110
U3BECTHOM Macce, KOJIMYECTBY MIIH 00bEMY UCXOIHOTO BEIIECTBA,

COZICPIKAILETO MPUMECH.

Brrunciaenue MaccoBO# MM 00BEMHOM AOJIK BbIXOJa IPOAYKTa
PC€akru OT TCOPETUICCKU BO3ZMOXKHOTO.

PacueTsl M0 XMMHUYECKUM YPaBHEHUSIM, CBSI3aHHBIC C MACCOBOM JI0JICH
pPacTBOPEHHOIO BEILIECTRA.

Boruncnenue maccbl (00beMa WM KOJMYECTBA) MPOAYKTa PEAKIIHH,
€CJIM OJJHO U3 pearupyronmx BEeIEeCTB JaHO B U30bITKE.

PacuyeTsl M0 00bEMHBIM OTHOIIIEHUSIM Ia30B.

Pacuersl 10 TEPMOXUMHUECKUM YPABHEHUSAM

Turnbl 1 MEXaHU3MbI XUMHUYECKUX PEAKIUN B OPraHUYECKON XUMUU
OKHMCIHUTENbHO-BOCCTAHOBUTENbHBIE PEAKIIMM B OPTAHUYECKON XUMHUU.
CocraBiieHrue ypaBHEHUHN peaKUii OKUCIECHUS aJJKEHOB U aJIKUHOB.
ITousTre o MUKIIOATKAHAX

Bbenson u ero romonoru. [IpaBuiia opueHTaIy B O€H30JIbHOM KOJIBIIE

VYrpaxHeHuUs1, OTPAXKAMOIIIEe XUMHUECKHE CBOMCTBA YTIIEBOIOPO/IOB U
CHOCOOOB UX MOJTYYSHHS.

Cxembl IpeBpalIeHN OTPAKAIOIINX TeHETHYECKYIO CBA3b MEXKTY
YIJIEBOAOPOAAMHU: OTKPBITHIE, 3aKPBITHIE, CMELLIAHHBIE.

YPOK-IpaKTUKYM ITO COCTABJICHUIO CXEM MPEBPALEHUN, OTPAKAIOIINX
TEHETUYECKYIO CBA3b MEXKIY YIIIEBOAOPOAAMHU

VYipakHeHus1, OTpaKaroLUe XapaKTEPHbIE XUMUYECKHE CBOMCTBA
IpEeJeIbHBIX OTHOATOMHBIX U MHOTOaTOMHBIX CIIMPTOB; (heHoa U

CHOCOOBI UX TOJTYYECHUS

ITonsarue o keToHaX.



24 YrpakHeHus1, 0TpaKarolre XUMHIECKHE CBOICTBA aJIbJIeTH/IOB, Ipe-
JIeNTbHBIX KapOOHOBBIX KUCIIOT, CIIOKHBIX 3()UPOB U CIIOCOO0B MX
HOJTYYCHHS.

25 CxeMblI IpeBpaIleHUH OTPAXKAIOMINX TeHETHYECKYIO CBSA3b MEXKTY
YIJIEBOJOPOAAMH U KUCIOPOACOAEPIKAIUMH OPTaHHUECKUMU
COCIMHEHUSIMH: OTKPBITHIE, 3aKPbIThIE, CMEIIAaHHEIE.

26 Knaccudukanus aMuHOB. AHUJIVH.

27 VYrpaxHeHus1, 0TpaKkarolie XMMUYECKHE CBOWCTBA a30TCOAEPKALIMX
COCMHEHUH U CTIOCOOOB UX MOTyYCHHUS.

28 ['eneTnueckasi CBA3b aMUHOB C APYTMMH KJIacCaMU OPraHUYECKUX
COEIMHEHUI

29 ['eneTnueckasi CBA3b aMUHOKHCIIOT C IPYTUMHU KJIACCAMHM OPTaHUYECKUX
COEIMHEHUI

30 A3oTCOAepKaIIME TeTEPOIMKINICCKHE COCAMHECHUS

31 [ToHsATHE O HYKJIIEMHOBBIX KHCIOTaX

32 CxeMbl IpEeBpAILICHHI 110 TeEME «A30TCOIepPKAIINE COSTUHEHUS

33 [ToHsiTHE O BBICOKOMOJNEKYISPHBIX coeAMHEHUsIX. OCHOBHBIE METOIbI
cuHre3a noauMepos. [lonuatuiien. [lomunponuiieH.

®enondopManbIAeTrHaHbIE CMOJBIL.

34 CuHTeTn4ecke KaydyKl U CHHTETHUECKHE BOJIOKHA. (pelIeHre 3a1a4
U YIpaXHEHUI)

35 Ypok pa3BuBaKIIEero KOHTPOJIst

11 xaacc 34 yac (1 yac B HeeJI10)

Ne HaumeHnoBanue TeMbl
n/n

Tema 1. XUMHYECKUH dJI€MEHT

1 OCHOBHBIE MOHSTHS U 3aKOHBI XUMHH.

2 Pacu€rsl ¢ npumeHeHneM ypaBHeHUs: MeneneeBa-Knaiinepona.
3 PacueTsl ¢ npuMeHEeHNEM ra30BbIX 3aKOHOB.

4 Crpoenue atoma. M30Tomsl.

5 KBaHTOBBIE UnCIIa AIEKTPOHA.

KoaunuectBo
4acoB



6 Knaccudukanus XuMHYECKUX JIEMEHTOB: S-, P-, d-, f-aeMeHTHI.
Tema 2. CTpoeHue BelecTBa

7 OcHOBHBIE BUIbI XUMUUYECKOM CBSI3U, MEXaHU3MbI UX 00pa30BaHUsI.
XapakTepucTUKa KOBAJICHTHOM CBSI3H.

8 BaneHTHOCTh U CTEICHb OKHCIICHHS.

9 [IpocTpaHcTBEHHOE CTPOCHHE MOJIEKYJI HEOPTaHHUUECKUX U
OpraHUYECKUX BEIIECTB.

10 JlucnepcHbIe CHCTEMBI.

11 3a/iauM ¢ MCIOJIb30BAHUEM PA3HBIX CIIOCOOOB BBIPAXKEHHUS
KOHILIEHTPALIUN PacTBOPOB.

12 Pacuétsl, cBsI3aHHbBIE C IPUTOTOBICHUEM pacTBOPOB. [IpaBuiio
CMEILIEHUSI PACTBOPOB, («IIPaBUIIO KPECTAY).

13 Kpucramioruaparst
Tema 3. Xumuyeckue peakuuu

14 Krnaccudukanus XuMHUECKUX peakluii B OpraHHYecKOil 1
HEOPraHWYECKON XHUMUHU.

15 Pacuyetsl, cBsi3aHHBIE CO CKOPOCTHIO XUMUYECKUX PEAKITHI.
16 VYCIoBHs CMEIIEHUS] XUMHYECKOTO PABHOBECHS.

17 [Ipon3BoICTBO CEpHON KUCIOTHI KOHTAKTHBIM CIIOCOOOM.
18 OxucnutensHO-BOCcCTaHOBUTEIbHBIE peakiu(OBP).

19 Onektponutrueckas aucconuanus. (I./1.)

20 I'mpponus.

Tema 4. CBoiicTBa BelIecTB

21 YnpakHeHus, WUTIOCTPUPYIOLUE 00IINe XMMHUYECKHUEe CBOIICTBa
METAaJUIOB.

22 CgoiicTtBa d-3271€MEHTOB M X COESAMHEHUI. XPOM.

23 CaoiicTB d-371€MEHTOB M UX cOoequHEeHHt. MapraHerr.

24 CsoiicTB d-371eMEHTOB M UX coenuHeHUH. [{uHK

25 Pacuérbl mo Teme «IneKTpoan3»

26 VYpaxHeHus, WUTIOCTPUPYIOIIHE O0IIHEe XUMHIECKHE CBOMCTBA
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HEMETaJJIOB.

KucnoTsl oprannueckue 1 HeOpraHM4ecKue.

AMpoTepHbIe OpraHuYecKre U HEOPraHUYECKHE COCIMHEHUSI.
[ToHATHE O KOMIIJIEKCHBIX COEMHEHUAX

I'eneTtnueckas CBA3b MCXKAY KjlaCCaMU OPraHn4YCCKUX 1
HCOPraHN4YCCKUX COCHHH@HHﬁ.

[lenouku mpeBpallieHN i, OTPAKAIOIIME TEHETUYECKYIO CBS3b MEKY

KJIacCaMU HEOPTraHWYECKUX U OPTaHMYECKUX BEIIECTB.
XUMHUS U IKOJIOTHSL.
XHUMHUS U TOBCEAHEBHAS KU3HD UEJIOBEKA.

VYpok pa3BUBarOIIEr0 KOHTPOJISL.

JIOKYMEHT MOZMUCAH SMEKTPOHHOM MOAMMUCHIO

MYHULUMUNAJIbHOE ABTOHOMHOE OBLLEOGEPA30OBATEJIbHOE
YYPEXXAEHUE "YCTAHCKAS CPE[AHSAS1 OBLLLEOBPA3OBATEJIbHASA LLUKOJIA
"YPEHCKOI0O MYHULIMNANIbHOIO OKPYTA HUXXEFOPOCKOW OBJIACTH,
Ky3HeuioBa TaTbsiHa AnekcaHApOBHa
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