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IMosicuuTeILHAS 3aIMCKA

Heo6xoaumMocTh pa3paboTKH 371€KTUBHOTO Kypea ais yuyanmxcs 10-x u 11-x knaccoB «XuMus B 3a7jadax ¥ YIPaXKHEHUSX» 00YCIIOBIIEHA TEM,
YTO B COOTBETCTBUU C YUE€OHBIM IIJIAHOM IIKOJIBI YPOBHS CpeHero obmiero o0pa3oBaHusi XMMHUH 3a 2 rojia BblenseTcs: Bcero 68uacos. B
cojiepkaHuu Kypca xumuu B 10-11-X kmaccax npeacTaBieHbl TOJIBKO OCHOBOIOJIAraroline XUMHUYECKUEe TEOPEeTHUECKUE 3HAHUS, BKIIIOUAIOIINE
obmmue ceenenus. [loBepxHOCTHOE M3yueHHE XUMUU He 00JIerdaeT, a 3aTpyAHsaeT ee ycBoeHue. OcoOeHHOCThIO IaHHOTO Kypca BIseTCs TO, YTO
3aHATHUS UIYT MapajuIeTIbHO C H3yYeHUEM Kypca opranndeckoi xumun B 10-M Kitacce, ¥ ¢ u3ydeHneM Kypca oomieii xumun B 11-m kiacce. 31o
TaéT BO3MOKHOCTb ITOCTOSTHHO M TIOCJIEIOBATEIBHO YBSA3bIBATh yUeOHBIN MaTepHall Kypca ¢ OCHOBHBIM KyPCOM, a YJalIuMcs MoJy4aTh Oosee
IIPOYHBIE 3HaHU 110 npeamety. [Iporpamma Kypca HOCIyKUT AJIS CYIIECTBEHHOI'O YITyOJIEeHUS M PACIIMPEHUs] 3HAHUH 110 XUMUH,

HCO6XOI[I/IMBIX JJI1 KOHKPETHU3allMi OCHOBHLIX BOIIPOCOB OpFaHquCKOﬁ, O6H.[€I‘/‘I n HCOpFaHquCKOﬁ XUMHHU U OJIA 06]].[61"0 pa3BUTHA YYCHHUKOB.

Hean kypca:

e pacmMpeHue 3HaHui, popMHpOBaHHE YMEHUI 1 HaBBIKOB y yYalIUXCs [0 PEHICHUIO pACUETHBIX 3aJa4 U YIPaXKHEHUH 10 XUMUH,

PasBUTHC IM03HABATEIIbHOM aKTUBHOCTH M CAaMOCTOSATCILHOCTH.

3apaum Kypca:

e yriyOJieHHE U pacIlipeHue 3HaHUH 10 XUMUH;
e 3aKpENUTh YMEHUS M HAaBBIKM KOMIUIEKCHOTO OCMBICICHHS 3HAaHUI U UX IPUMEHEHHUIO IPH PELLICHUHU 3aJay U YIIpakHEHU;

e HCCICAOBATH U aHAJIM3UPOBATH aJITOPUTMBI PCIICHWA TUIIOBBIX 3a/la4, HAXOAHUTHb CIIOCOOBI PEeIICHUA KOM6I/IHI/Ip0BaHHBIX 3a1a4,



e (opMHPOBATH IETOCTHOE NPEICTABICHNE O TPUMEHEHUH MAaTEMaTHYeCKOTO armapaTa Ipy peleHU XUMUYECKUX 3a71a4;
e DPa3BHBATh y y4alMXCsl YMEHUS CPAaBHUBATh, AHATU3UPOBATH U JETATh BHIBOIBI;
e cnoco0OCTBOBATH (POPMHUPOBAHUIO HABBIKOB COTPYIHUYECTBA B IPOLIECCE COBMECTHON pabOTHI;

e Pa3BUTh UHTEPECHI YUALIUXCS, YBICKAIOIIMNXCSI XUMHUEH.

Kypc 6a3upyercs Ha 3HAHUSAX, OJYYaEMBbIX yUalIUMUCA [IPU U3YYEHUH XUMUHU B OCHOBHOM 1IKOJIE, U HE TPEOYET 3HAHUS TEOPETUUECKUX
BOIIPOCOB, BBIXO/IAIINX 32 PAMKH IIKOJIBHOW MPOTpaMMBbl. B TO ke BpeMst [UIsl yCIIEIHOM peain3auy 3TOTO 3JIEKTUBHOTO Kypca He00X0IMMO,
9TOOBI pedsATa BiIaIeH BaXKHEHIIIMMH BBIYMCIUTEIILHBIMU HABBIKAMHU, AITOPUTMAMH PEIICHUS TUMTOBBIX XUMHUUYECKUX 3a/1a4, YMEIU IPUMEHSTh

IIpyu pCHICHUHA 3aaa4 Ba)KHEHUIIIHE (bHSI/I‘{CCKHe 1 XUMHNYCCKHEC 3aKOHBI.

B xauecTBe 0OCHOBHOM (1)OpMLI OpraHu3anmuu y‘IC6HbIX 3aHATUMN npeaiaracTcsa MpoOBCACHUC CCMHUHAPOB, HA KOTOPBIX JACTCA KPAaTKOC 00BsCHEHHE

TCOPECTUYCCKOI'O MaTCpHralia, a TAKXKC pCIICHUC 3aaa4 U ynpaxcHeHm“d 10 JJaHHOU TeMe.

ZL]'IH MOBBIIICHHUA UHTCPECA K TCOPECTUYCCKUM BOIIPOCAM U 3aKPCIUICHUA U3YUCHHOT'O MaTCpHraJia, IPEAYCMOTPCHBI YPOKU-IIPAKTUKYMBI 110
COCTaBJICHHUIO CXCM npeBpameHI/Iﬁ, OTpaAXKAOMIUX M'’CHETUYCCKYHO CBA3b MCK/Y KJIACCAMU HECOPIraHNUYCCKUX U OPTaHUYCCKUX BCHICCTB U

COCTAaBJICHUIO PACUCTHLBIX 3a/ida4, C YKa3aHHUEM CIIOCO0OB MX peuIcHus.

ITpu pa3paboTke nporpaMmbl JIEKTUBHOTO IIPEAMETA aKIIEHT JIeajics Ha T€ BOMPOCHI, KOTOPbIE B 0a30BOM Kypce XMMHUU OCHOBHOM M CpeHen
LIKOJIBI PACCMATPUBAOTCS HEJAOCTATOYHO ITOJIHO WM HE PACCMATPUBAIOTCSA COBCEM, HO BXOJAT B IIPOIPaMMBbI BCTYIIUTEIbHBIX JK3aMEHOB B BY3bI.
3aia4yu U ynpaxxHeHHs MOA00PaHbI, TaK YTO 3aHSITHS [0 UX PELICHUIO MPOXOAST MapajuIesIbHO ¢ U3y4aeMbIM MaTepuanoM Ha ypokax. KUMai,
HCIIOJIB3YIOLIMECS HA 3aHATUAX, UMEIOT PA3HOYPOBHEBYIO CHUCTEMY OLIEHUBAHMS, B TOM YUCJIE UCIOJIB3YIOTCS 3a7a4n U ynpaxHeHus u3 KMo

EI'D npenpiayiux JieT, 4To Mo3BOJIsIeT MOATOTOBUTH yuamuxcs k caade EI'D.



DJIEKTUBHBIN Kypc «XUMHS B 3a7la4axX U YIPAKHEHUSAX» MpeiHazHaueH i yyammxcs 10-11-x kimaccoB u paccuntan Ha 34 yaca B 10 kiacce u
34 gaca B 11 xmacce (1 gac B Hegemo B 10 u 11 kiaccax).
1. Pe3yabTaThl 0OCBOEHHUSI Kypca

HGHTGHBHOCTB YUUTEIIA B O6yLIGHI/II/I XUMHHU B Cpe,ﬂHefI IIKOJIC AOJIXKHA OBITh HaIrpaBJICHA HA JOCTUXKCHHC 06y‘laI-OI_HI/IMI/ICH

CICAYIOUX JIUTHOCTHBIX PE3YyJ/IbTATOB:

B IICHHOCTHO-OPHUEHTALIMOHHOM chepe - 0CO3HaHUE POCCUIICKON TpakJaHCKON MJIEHTUYHOCTH, TaTPHOTU3Ma, YyBCTBA FOPAOCTH 32

POCCUICKYIO XUMHUYECKYIO HAYKY;

e B TPYIOBOH cepe - TOTOBHOCTH K 0CO3HAHHOMY BBIOOPY AajibHElIIel 00pa30BaTeIbHOM TPAEKTOPUH B BBICIICH IIKOJIE, T/I€ XUMUS
ABJISICTCA NPOPMINPYIOIIEN AUCHUIUIUNHON;

e B II03HABATEIbHOM (KOTHUTUBHOM, HHTEIUIEKTYaJIbHOMN) chepe - yMEHHE yNpaBIIATh CBOEH 103HaBaTEIbHOM
JeSITeNIbHOCThI0, TOTOBHOCTh U CIOCOOHOCTH K 00pa30BaHMIO, B TOM YHCJIE CaMOOOPa30BaHUIO, HAa IPOTSHKEHUH BCEH KU3HU;
CO3HATEJIbHOE OTHOILIEHHE K HEMPEPBIBHOMY 00Pa30BAHUIO KaK YCIOBUIO YCIEIIHOM MPO(eCCHOHAIBLHON 1 00LECTBEHHON
NEeSATEIbHOCTH;

e B chepe cOepexeHHs 310pOBbsI - IPUHATHE U peaTu3alysl LIEHHOCTEH 310pOBOro 1 6€301macHoro o0pasa HU3HHU, HENPUSATHE BPETHBIX

MPUBBIUEK (KypeHUs, yOTPeOIeHUs AJIKOTr0JIsl, HAPKOTUKOB) Ha OCHOBE 3HAHUM O CBOMCTBaX HAPKOJIOTUYECKUX U HAPKOTHUYECKHX

BCIIIECTB.

MeTal'IpeIlMeTHLIe pe3yabTaTbl OCBOCHHS BBINTYCKHUKAMHU cpezu{eﬁ IIKO0JIbI KypCa XUMHH:



HCIOJIb30BAHNE YMEHUH U HaBBIKOBPA3JIMUYHBIX BUJIOB [T03HABATEIBHOMN AEATEIbHOCTH, IPUMEHEHNE OCHOBHBIX METO/10B O3HAHMS
(cucteMHO-UH(OPMALIMOHHBIN aHAIN3, HAOIIOAEHUE, U3MEPEHNE, IPOBEJCHNE SKCIIEPUMEHTA, MOJICIMPOBAHUE, UCCIIE0BATEIbCKAS
JESTENIHOCTD) JUI U3Y4YEHUsI pa3IMYHbIX CTOPOH OKPYXKaroIlel JeCTBUTEIbHOCTH;

BJIaJICHHE OCHOBHBIMHU MHTEIJICKTYAJIbHBIMHU OIIEpALUsMH: (OPMYIUPOBKA TUIIOTE3b], AHAIN3 U CHHTE3, CPABHEHHE U CHUCTEMAaTH3aIus,
BBISIBJIEHHE [TPUUMHHO-CIIEICTBEHHBIX CBS3€H M IIOUCK aHAJIOTOB;

MO03HaHUE 00BEKTOB OKPY>KAIOLIEr0 MUpPa OT OOIIEro Yepe3 OCOOCHHOE K €JMHUYHOMY;

YMEHHE TeHEpUPOBATh UICH U ONIPEIEIISATh CPEICTBA, HEOOXOAUMBIE ISl MX Pean3allnu;

YMEHHUE ONPEeIsATh eI U 3a7auu I TeIbHOCTH, BBIOMPATh CPEICTBA pEAIN3alluH LI U TIPUMEHSATh UX Ha MPAKTHKE;
HCIOJIb30BAHUE PA3IMUHBIX HCTOYHUKOB IS MOTyYEHUs] XUMUUECKOM HH(pOpMaLlii, TOHUMaHUE 3aBUCUMOCTH COAEPKaHUS U (DOPMBI
IpeJCTaBIeHUs HH(POPMALIUU OT LieJIel KOMMYHUKAIIUHU U a/ipecara;

YMEHHE MPOIYKTUBHO O0ILATHCS U B3aUMO/IEHCTBOBATh B MPOIIECCE COBMECTHOM AESTEIbHOCTH, YUYUTHIBATh O3ULIMH IPYTUX
YYaCTHUKOB J€STENbHOCTH, 3P(HEKTUBHO pa3peniaTb KOH(IUKTHI,

TOTOBHOCTb U CIIOCOOHOCTH K CAMOCTOATENIBbHOM HH(OPMAIIMOHHO-TI03HABATENIbHON AEATEIbHOCTH, BKIIIOUasi YMEHHE OPUEHTUPOBATHCS B
Pa3IUYHBIX UCTOYHUKAX UH(OPMAIMH, KPUTUUYECKN OLIEHUBATh U MHTEPIIPETUPOBATh HH(OPMALIHIO, TOTYIaEMYIO U3 pa3IMyHbIX
HCTOYHUKOB;

YMEHHE HUCII0JIb30BaTh CPeicTBa MH(OPMALIMOHHBIX U KOMMYHUKAIIMOHHBIX TexHosorui (nanee - UKT) B pelieHnN KOTHUTUBHBIX,
KOMMYHHUKATHBHBIX U OpraHU3allMOHHBIX 3371a4 ¢ COOII0IeHNeM TpeOOBaHUI SPrOHOMHKH, TEXHUKH 0€30I1aCHOCTH, TUTHEHHI,
pecypcocOepexeHuns, MPaBOBbIX U 3THYECKUX HOPM, HOPM MH(POPMALIMOHHOW O€3011aCHOCTH;

BJIa/ICHUE S3bIKOBBIMH CPEICTBAMHU, B TOM YHCJIE U SI3bIKOM XUMUH, - YMEHHUE SICHO, JIOTHYHO U TOYHO U3JIaraTh CBOIO TOUKY 3PEHMUS,

HCIIOJIb30BaTh a/IeKBAaTHBIE SI3bIKOBBIE CPEJICTBA, B TOM YHCIIE M CUMBOJIbHBIE (XUMUYECKUE 3HAKU, (POPMYJIIBI U YpPAaBHEHUS).



IIpenmMeTHbIMHU pe3yJIbTaATAMHM U3yUYCHHS] XUMUU Ha 0230BOM YPOBHE Ha CTYIIEHU CPEIHEro 00IIero oopa3oBaHus SBISIOTCS:

1) B mo3HaBaTenbHOM cdepe:

e 3HaHME (IOHUMAHMUE) U3YUYEHHBIX OHATUN, 3aKOHOB U TEOPUIL;

e YMEHME OIUCHIBATH JEMOHCTPALMOHHBIE U CAMOCTOSATENILHO IIPOBEICHHBIEC DKCIIEPUMEHTHI, UCIIOJIb3Ys JUIsl 3TOI0 €CTECTBEHHBIN
(pycckuil, poJTHOMN) SI3BIK U SI3bIK XUMUH;

e yYMEHHUE KJIaCCU(PHUIMPOBATH XUMUYECKUE 3JIEMEHTBI, IPOCThIE U CIOXKHbBIE BELIECTBA, B TOM YHUCIIE U OPIraHUYECKHE COSMHEHUS,
XUMHUYECKHE PEAKLIMU 110 PA3HBIM OCHOBAHMSM;

e YMEHME XapaKTepU30BaTh U3YYCHHBIC KJIACCHI HEOPraHUYECKUX U OPraHUYECKUX COCIMHEHNN, XUMUYECKHUE PEaKIIH;

e TOTOBHOCTb ITPOBOJIUTh XUMHUYECKHUI SKCIIEPUMEHT, HAaOII01aTh 3a €ro NPOTEKaHueM, (PUKCUPOBATh pe3yIbTaThl CAMOCTOSTEIBHOIO U
JEMOHCTPUPYEMOTO SKCIIEPUMEHTA U J€JIaTh BHIBOBI,

e yMeHHE pOpPMYyIUPOBATH XUMHUUECKHE 3aKOHOMEPHOCTH, TPOTHO3UPOBATh CBOMCTBA HEM3YUEHHBIX BELIECTB 110 aHAJIOTUU CO CBOMCTBAMU
W3y4YEHHBIX;

e TIOMCK HCTOYHUKOB XUMHUYECKON MH(OpMaLNY, TOTydyeHuEe HE0OX0AUMON HH(POpMAINH, €€ aHAJIN3, U3TOTOBJICHHE XUMHUYECKOTO
MH(POPMAIIMOHHOTO MPOJYKTA U €ro Mpe3eHTalNs;

e - BJIQJICHUE 00s3aTeIbHBIMU CIIPAaBOYHBIMM MaTepuaamu: [leproanueckoii cucremoil xumMndeckux snementos J1. M. Menneneesa,
Tabyniel pacCTBOPUMOCTH, FIEKTPOXUMHUYECKUM PSIIOM HAMPSKEHUH METaIOB, PSAOM JIEKTPOOTPUIIATEIbLHOCTH - JJIs
XapaKTePUCTUKU CTPOECHHUS, COCTaBa U CBOMCTB aTOMOB XMMHUUYECKHX 3y1eMeHTOoB [-IV nepno1oB 1 06pa30BaHHBIX MU IPOCTHIX U

CJIOJKHBIX BECIICCTB,



e  YCTaHOBJICHUE 3aBUCHMOCTH CBOMCTB M MPUMEHEHHS BAXKHEHUIINX OPraHUYECKUX COSAMHEHUN OT UX XUMUYECKOTO CTPOCHUS, B TOM
quclie ¥ 00YCIOBIEHHBIX XapaKTEePOM 3TOTr0 CTPOCHHUS (IIpeIeIbHbIM WM HEMpPeIeIbHbIM) U HaJTuurueM (yHKIIMOHAIBHBIX TPYIIIL,
e  MOJICIMPOBAHUE MOJIEKYJI BAKHEUIIINX HEOPTAaHMUYECKUX U OPTaHUYECKHUX BEILECTB;

e IIOHMMAaHUE XMMHUYECKOW KapTUHBI MUPaA KaK HEOTHEMJIEMOW YaCTH LIEJIOCTHON HAYYHOU KapTUHBI MUPA;

2) B IEHHOCTHO-OPUEHTALMOHHOMN c(epe - aHaJIU3 U OLIEHKa ITOCJIECTBUM /ISl OKPY’Kalollel cpefibl OBITOBOM U MTPOU3BOICTBEHHON

JESITEIbHOCTH YEJIOBEKA, CBA3aHHOM C MPOU3BOJICTBOM U NEPEPA0OTKON BaXKHEUIINX XUMUYECKUX IPOAYKTOB;

3) B Tpy10BOi#i cepe - MpoBeIeHNE XUMHUSCKOTO KCIICPUMEHTA; Pa3BUTHE HABBIKOB yUEOHOH, IPOCKTHO-UCCIICIOBATEIILCKON, TBOPUYCCKOM

ACATCIIBHOCTH IPU BBIITOJIHCHHUU UWHAWBUAYAJIIBHOT'O ITPOCKTA 11O XUMHUU;

4) B cdhepe 310poBOTrO 00pasza JKU3HH - COOTFOICHHAE TIPABIIT OE30ITACHOTO OOPAIICHHS C BEIISCTBAMH, MaTePHAIAMU M XUMUICCKIMHU
nponeccaMm,; OKa3aHue HepBOﬁ IIOMOIIM IIPpH OTPABJICHHUAX, OKOraX U APYTUX TpaBMax, CBA3aHHBIX C BCUICCTBAMUA U J'Ia60paT0prIM

00opy/IOBaHUEM.

Conepxanue 10 kiace

1. Bsenenmue. Ponb 1 MecTo pacueTHBIX 3a7a4 B CUCTEME O0YUEHMsI XUMUU U TPAKTUUECKON KU3HU. Tumsl 3a7ay.

2. BblunciIeHUs C UCTIOIB30BAHUEM MOHATHI «KOJIMYECTBO BELIECTBA», «UUCIO ABOIapo», MOJISpHAasi Macca, MOJIIpHbII 00beM.

3. YcraHoBnenue npocteiiei (GopMysibl BEIIecTBa 0 MaCCOBBIM JIOJISIM 3JIEMEHTOB € MCII0JIb30BaHHEM a0COIOTHONW U OTHOCUTEIbHOM
IUIOTHOCTH BEIIECTBA.

4. BeiBoa (popMyIIbI BEIIECTBA IO OTHOCUTENBHOM MIIOTHOCTH U Macce (00beMy MM KOJIMYECTBY) MPOAYKTOB CTOPaHUS.

5. Bwuapl uzomepun: CTpyKTypHasi U IPOCTPAHCTBEHHASL.



1.
12.

Boruncnenus maccbl (KoquuecTBa, 00bemMa) BeIeCTBa 110 U3BECTHOMY KOJIMYECTBY (Macce, 00beMy) OIHOTO M3 BCTYIHUBIIUX B PEAKIIUIO
WJIH TTOJTYYHBILNXCS BEILIECTB.

Brruucienune maccel, KOJUYECTBA WIH 00BbEMa MIPOYKTA PEAKIIUU 110 U3BECTHOM Macce, KOJMYECTBY I 00bEMY HCXOJIHOTO BEILIECTBA,
COJIEPIKAILIETO IPUMECH.

Brruncnenme MaccoBoi Ui 00bEMHOM 10JIM BBIXOJA MPOIYKTa PEaKUu OT TEOPETHUECKH BOZMOKHOTO.

PacueTtsl Mo XUMHYECKUM YpaBHCHHAM, CBA3AHHBIC C MaccOBOM JloJIeH PACTBOPCHHOI'O BCIICCTBA.

. Beruncnenue maccol (00beMa WIIM KOJIMYECTBA) MPOJIYKTa PEAKLIUU, €CJIM OJIHO U3 pEearnpyrollrX BEIIEeCTB JaHO B U30bITKe. PacueTs 1o

00BEMHBIM OTHOILICHHSIM T'a30B.

PacyeTsl 10 TEPMOXMMHYECKUM yPaBHEHUSIM.

Tunsl 1 MEXaHU3MBI XUMUYECKUX PEAKLUI B OPraHNYeCKOU XUMHUH. OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIE PEAKLINN B OPraHUYECKOM
xumun. CocTaBieHHE YPaBHEHUN pPEeaKIMi OKUCICHUS aJlKeHOB U aaKuHOB. [loHsATHE 0 IMKI0anKkaHax. beH301 u ero roMosiory.
[IpaBuia opueHTa B OEH30JIbHOM KOJIbLIE. Y TIPAaXKHEHUSI, OTpaXkarollie XMMHUUECKHUE CBOMCTBA YIIIEBOOPOIOB U CIIOCOOBI UX
nostydeHust. Cxembl IPEBPaLICHUH OTPa)KaroMX T€HETUYECKYIO CBSI3b MEX/y YITIEBOAOPOJAMH: OTKPBITHIE, 3aKPBITHIE, CMEIIAHHBIE.
VYnpaxkHeHus1, OTpakarolie XapaKTepHble XUMUYECKHE CBOMCTBA MPEAENIbHBIX OHOATOMHBIX U MHOI'OATOMHBIX CIIUPTOB; (peHOIIa U
crocoOb! X nosyueHus. [loHsaTue o keToHax. YIpaxHEHUsI, OTpaXkarolle XapaKTepHble XUMHUUECKHUE CBOICTBA albAETUIOB, IIpe-
JIEJIbHBIX KApOOHOBBIX KUCIIOT, CJIOKHBIX 3(UPOB U c1OcOoObI UX MoaydeHHs. CXeMbl IPEeBpallleHui OTpaskalolUX FT€eHETHUECKYIO CBS3b
MEXIY YIIIEBOJOPOAAMU U KUCIOPOACOAEPKAIUMHU OPraHUYECKUMU COCIMHEHUSAMHU: OTKPBITBIE, 3aKPBITHIC, CMEILIAHHBIE.
Knaccudukanus aMmuHOB. AHWINH. YIPaXHEHUS, OTPAXKAOLIIEe XUMUUYECKHE CBOMCTBA a30TCOIePKAINX COSAMHEHUI U CIIOCOOO0B MX

MOJTyYEHHUSI.



13. 'eneTnyeckas CBA3b aMHHOB C APYTruMHU KiIaCCaMU OPraHUYCCKUX COCHHHCHHﬁ. I'eHeTnyeckasi CBsI3b aMUHOKH CIIOT C APpYrumMu KiiacCaMu
OpPraHu4€CKUx COCHHH@HHﬁ. A30Tcoz[ep>1<a1une TCTCPOIUMKINYICCKHUE COCIUHCHMS. [Tonsarue o HYKJIICHMHOBBIX KUCJIOTax. CxeMnl
HpeBpaH_IeHI/Iﬁ I10 TEMC «A30Tconep>1<amne coeguHeHus». [lonsatue o BBICOKOMOJICKYJISIPHBIX COCAMHCHUAX. OcHoBHBIC MCTOJbI CHHTEC3a

nosiumepoB. [Tommatmien. [omunponwmien. @enondopmanbaeruaabie cMoiibl. CHHTETHYECKUE KaydyKH U CHHTETUYECKHIE BOJIOKHA.

Conepxanue 11 kaace

Tema 1. XuMuueCcKuil 3J1IeMEHT
OcHOBHbIE IOHATHUS U 3aKOHBI XUMHH.
Pacuérbl c npumenenneM ypasHeHust MenjeneeBa-Knaiinepona. PacueTsl ¢ npuMeHeHneM ra3oBbix 3akoHOB. CTpoeHue aroma. M30Tonsl.

KBaHTOBBIC UHICIa QJICKTpPOHA. KJ'IaCCI/I(bI/IKaI_[I/IH XUMHUYCCKHUX 3JICMCHTOB: S-, P-, d-, f-seMeHTEI.

Tema 2. CTpoeHue BelecTBa.

OCHOBHbBIE BU/IbI XUMHUYECKOHN CBSI3U, MEXaHU3MbI UX 00pa30oBaHUs. XapaKTepUCTHKA KOBAJIEHTHOH CBsI3U. BaeHTHOCTD U CTENEeHb OKUCICHMS.
ITpocTpaHCTBEHHOE CTPOEHUE MOJIEKYJI HEOPraHMUECKUX U OPraHMUYECKUX BellecTB. [lucnepcHble CUCTEMBL. 3ajauu C UCIOIb30BAHUEM Pa3HBIX
CIOCOOOB BBIPAXKEHUSI KOHLIEHTPALIMH PacTBOPOB. PacuéThl, CBsI3aHHBIE C MPUTOTOBIEHHEM pacTBOPOB. [IpaBuio cMeneHus pacTBOpoB,

(«paBuIo Kpectay). Kpucramioruapars.

Tema 3. XuMHuuecKue peakuu.
Krnaccudukanys XuMHUECKUX peakliiii B OpraHMuecKoil 1 HeOpraHM4ecKoi XUMUU. PacueTsl, CBA3aHHbBIE CO CKOPOCThIO XUMUYECKUX PEaKIUH.
VYcnoBus cMeleHns XuMHUIeCcKoro paBHoBecus. [Ipon3BoacTBO cepHON KUCIOThI KOHTAKTHBIM cI0c000M. OKHUCIUTENbHO-BOCCTAHOBUTEIBHbBIE

peakiuu(OBP). Dnexkrponutnyeckas auccoruanus. (3./1.). ['maponus.



Tema 4. CBoiicTBa BEILIECTB.

yr[pa)KHeHI/IH, HIUIFOCTPUPYIOIIHEC O6I_I_II/I€ XHUMHYECKHE CBOMCTBA METAJIJIOB.

CoiicTa d-3meMeHTOB U X coenuHeHuit. Xpom. CBoicTB d-351eMeHTOB 1 UX coeauHeHuii. Mapranern. CBOMCTB d-3JIeMEHTOB M UX COCIMHCHHIA.

Hunk. Pacu€tsl o Teme «IEKTPOITU3Y.

yr[pa)KHeHI/IH, HIUIFOCTPUPYIOIIHEC O6I_I_II/I€ XHMHYECKHE CBOMCTBA HeMeTaioB. KuciIoTel OpPraHn4YCCKHUC U HCOPraHU4CCKHEC. AM(bOTepHBIC

OpraHu4YCCKHUC U HCOPIraHU4CCKHUEC COCAMHCHMA. IToHsTHE O KOMITJIEKCHBIX COCUMHEHMAX. | eHeTuuecKas CBSI3b MCXKAY KilaCCaMM OPraHUYCCKUX U

HCOPTraHN4YCCKUX COCIII/IHGHI/Iﬁ. HGHO‘-IKI/I npeBpameHHﬁ, OTpaXXaromue recHCTUICCKYIO CBA3b MCK/Y KJIIAaCCaMM HCOPIraHNMYCCKUX U OPraHUYCCKHUX

COE€IUHEHUN. XUMUS U DKOJOTHsI. XUMHUS U IIOBCETHEBHAS KU3HD YEJIOBEKA

3. TemaTtnueckoe mianuposanue 10 kiaacc 34uaca (1 yac B Hees110)

Paspnen Bcero yacos Teopus IIpakTuka
Pemienne 3amau  Ha BwIBOJ | 4 1 3
dbopmyn

Pemenue 3ama4y Ha Haxo:xkaeHue | 9 4 5

Maccbl, 00beMa, COCTaBJIeHHE

pacyeToB M0  XHUMHYECKUM

YPaBHEHUSAM

Xumuyeckue peakuun B |11 4 7
OPraHUYecKoi XUMHH

10




I'eneTnuyeckas cBA3b 10 3 7

Hroro 34 12 22
Temarunueckoe mianuposanue 11 kiaace (344)

Paszpnen Bcero yacos Teopus IIpakTuka
XuMHYECKH I 3JIeMeHT 6 2 4
Crtpoenue BemecTBa 7 3 4
XuMHYecKHe peakuuu 7 2 5
CBoiicTBa BelecTBa 14 6 8

Hroro 34 13 21

11




IMoypounoe miianuposanue 10kmaace

Ne HanmeHoBaHMe TeMbl KosmuecTBo
n/n 4acosB
1 Beenenwne. Ponbs 1 MecTo pacueTHBIX 3a7a4 B cUCTEME 00yUeHUS] XUMHH U MPAKTHYECKOM *KU3HHU. THIIBI 33/1a4. 1
2 Brruncienus ¢ uCNoJIb30BaHUEM ITOHATUN «KOJIMYECTBO BEUIECTBAY», «YUCIO ABOraJpo», MOJISPHAs Macca, MOJIIPHBIN 1
o0BeMm.
3 YcTaHOBIIEHUE TIPOCTEHIIEH POPMYIIBI BEIECTBA IO MACCOBBIM JIOJISIM 3JIEMEHTOB C HCIIOIH30BAaHUEM a0COTIOTHOW U 1

OTHOCHUTEIBHOM MIIOTHOCTH BEIIICCTBA.

4 BoiBoa hopmysibl BeniecTBa 110 OTHOCUTEIBHOM IIIOTHOCTU U Macce (00beMY MIIM KOJIMYECTBY) IPOYKTOB CrOPaHUSI. 1
5 Bupl n3oMepun: CTpyKTypHasi U IPOCTPAHCTBEHHAS. 1
6 VYpok-ynpaxkHeHHe M0 0TPabOTKe HABBIKOB COCTABIICHHSI H30MEPOB U UX Ha3BaHHM 1
7 Brruucnenust maccol (KosinuecTBa, 00beMa) BEIeCTBa 10 U3BECTHOMY KOJUYECTBY (Macce, 00beMy) OJIHOTO U3 1

BCTYIIMBIINX B PCAKIIUIO WJIH TTOJTYUYUBIINXCS BCIICCTB.

8 Brruncienne Maccel, KOJUYECTBA WIIH 00beMa MPOYKTa PEAKIIUHU 110 U3BECTHON Macce, KOJTMYECTBY Wi 00beMy 1

HCXOJHOT'O BECIICCTBA, COACPKAIICTO MTPUMECH.
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10

11

12

13

14

15

16

17

18

19

20

Brrurcnenue MaccoBoil Wi 00BEMHOM JOJIH BBIXOJ[A MPOIYKTa PEAKIIUUA OT TEOPETUICCKH BO3MOMXKHOTO.
PacueTsl M0 XMMHUYECKUM YPABHEHUSIM, CBSI3aHHBIE C MACCOBOM JI0JIEM pacCTBOPEHHOI'O BELIECTBA.

Brraucnenune Mmaccel (06"beMa niIn KOJ'II/ILIeCTBa) IMPOAYKTa p€aKIuK, €CJIM OJHO U3 pCarupyromunx BEIECTB JaHO B

H30BITKE.

PacueTsl 10 00bEMHBIM OTHOIIEHHSIM Ia30B.

PacyeTsl MO0 TEpPMOXUMHUYECKUM YPABHEHUSIM

Turbl 1 MEXaHU3MbI XUMHUYECKUX PEAKIUN B OPraHUYECKON XUMUU
OKHUCIUTENIbHO-BOCCTAHOBUTEIIBHBIE PEAKIIUA B OPTaHUYECKOM XUMHUH.

CocraBiieHue ypaBHEHUHN peakuii OKUCICHUS aJIKEHOB U aJIKUHOB.

ITousTre o MUKIIOANKaHAX

bensoun u ero romonoru. [IpaBuna opuenTanuu B 0€H30J5HOM KOJIBIIE

VYrpakHeHus1, OTpakarolue XUMUYECKUE CBOWCTBA YIIIEBOJOPOIOB U CIOCOO0OB MX MOYUCHHUS.

CxeMbl npeBpameHHﬁ OTpaXXaroMUX r’CHETUYCCKYIO CBA3b MCIKY YITICBOAOPOdaMU: OTKPBITLIC, 3aKPLITHIC,
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21

22

23

24

25

26

27

28

29

30

CMCIIaHHBIC.
YPOK-HpaKTI/IKYM I1IO0 COCTAaBJICHHUIO CXEM npeBpameHHﬁ, OTpaXaromuX rctH€ETUYCCKYIO CBA3b MCKIAY YITICBOAOPOdJaMU

YHpa}KHeHI/IH, OTpa’Karomue XapaKTCPHbIC XUMHUYECKUEC CBOMCTBa MpEaACIbHBIX OJHOATOMHBIX U MHOI'OQTOMHBIX

CHUpTOB; (heHoJIa U CIIOCOOBI UX MOTYYCHHUS
[TonsiTre 0 KeTOHAX.

YHpa)KHeHI/IFI, OTpaXXaromue XUMHNICCKUEC CBOICTBa AIbACTUAOB, TPCACIBbHBIX Kap6OHOBI)IX KHUCJIOT, CJIIOXKHBIX 3(1)I/IpOB

1 CIIOCO00B X MMOJIYYCHUA.

CxeMbl IpeBpALEHUI OTpaXKaroINX FeHETUYECKYIO CBSI3b MEX/1y YIJIEBOAOPOIAMHU U KUCIOPOACOAEpKAILUMU

OpPTaHWYECKUMHU COCTMHEHUSIMU: OTKPBITHIE, 3aKPBITHIE, CMEIIAHHEIE.

Knaccudukanus aMuHOB. AHWIJIMH.

YrpakHEeHUsI, OTPAKAIONINE XUMUISCKUE CBOWCTBA a30TCOICPKAIINX COSTUHEHUI U CITOCOOOB WX IMOTYICHHS.
['eHeTnyeckas CBSI3b aMUHOB C IPYTMMH KJIACCAMU OPTaHUYECKUX COETMHEHUN

['eHeTnyeckas CBSI3b aMUHOKHUCIIOT C IPYTMMH KJIaCCaMHU OPTaHUYECKUX COSTUHEHUI

A30TcoepIKaIre reTepOIUKINIECKIE COSTUHEHUS
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31

32

33

34

ITonsTue o HYKJICMHOBBIX KHUCJIOTax
CxeMbl npeBpameHHﬁ I10 TEMC «A30Tconep>1<anme COCOAUHECHUA

ITonsarue o BBICOKOMOIJICKYJIAPHBIX COCAMHCHUAX. OcHOBHEBIE METOJbI CHHTE3a IIOJIUMEPOB. [TomuaTHieH.

[Tonunponunen. @eHonapopManbIeruaHbIE CMOJBI.

YPOK KOHTPOJIA

11 knace 34 yac (1 yac B HeeJ110)

Ne

n/n

HaunMeHOBaHHE TEeMBbI

Tema 1. Xumuueckui 3JieMeHT

OcHOBHBIE IOHATHS U 3aKOHBI XUMHH.
Pacuérsl c mpumeneHneM ypasHeHus MenaeneeBa-Knaiinepona.

Pacuersl ¢ MMPUMCHCHUCM I'a30BbIX 3aKOHOB.

15
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4 Crpoenue atoma. M3oTorBb!.
5 KBaHTOBBIC UKCIIa 3JIEKTPOHA.
6 Knaccudukanust XaMUYeCKHX 3JI€MEHTOB: S-, p-, d-, f-371€MeHTHI.

Tema 2. CTpoeHue BelllecTBa

7 OcCHOBHBIE BU/IbI XUMHUECKOW CBSI3U, MEXaHU3MBI KX 00pa30BaHMs. XapaKTEPUCTHKA KOBAJICHTHON CBSI3H.
8 BaneHTHOCTB U CTENEHb OKUCIICHUS.

9 ITpocTpaHCTBEHHOE CTPOEHUE MOJIEKYJI HEOPIraHUUECKUX M OPraHUYECKUX BELIECTB.

10 JucniepcHbIE CHCTEMBI.

11 3a1a4uM ¢ UCIOJIBb30BAHNUEM Pa3HBIX CIIOCOOOB BRIPAXKEHUS KOHLIEHTPALIUU PAaCTBOPOB.

12 PacuéTsl, cBsI3aHHbIE C IPUTOTOBJIEHUEM PAaCTBOPOB. [IpaBMilo cMeIIeHUs! paCTBOPOB, («IIPABUIIO KPECTa»).
13 Kpucramnoruapatsl

Tema 3. Xumnueckue peakumu
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14

15

16

17

18

19

20

Knaccugukaius XuMHUECKUX peakluii B OPraHMueCKOW U HEOPraHUYECKOH XUMHH.
Pacyersl, cBsI3aHHBIE CO CKOPOCTBIO XUMUYECKHUX PEAKIIUM.

VYcioBus CMEIIEHNs XUMUYECKOTO PABHOBECHS.

[Tpon3BOICTBO CEPHOI KUCIOTHI KOHTAKTHBIM CIIOCOOOM.
OxucnuTenbHO-BOCcCTaHOBUTENbHBIE peakiuu(OBP).

OnexTponuTtnueckas gucconuanus. (2.1.)

lupponus.

Tema 4. CBoiicTBa BelIecTB

21

22

23

24

VYpaxkHeHus, WITIOCTPUPYIOLIUE 00IIHe XUMUYECKHE CBOMICTBA METAJIIIOB.
CaoiicTBa d-371eMEHTOB M UX COETUHEHUN. XPOM.
CoiicTB d-3;11€MEHTOB U UX coelMHEHUIA. Mapranel.

CgoiicTB d-371eMeHTOB U BX coeauHeHuH. [[uHK
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25

26

27

28

29

30

31

32

33

34

Pacuérsl o Teme «neKTpoau3»

YHpa}KHCHI/IH, HITIOCTPUPYIOIUEC O6H_II/IG XMMHYECKHE CBOMCTBA HEMETAJIJIOB.

KucnoTsl opranndeckue 1 HEOpraHu4eCcKHue.
AmboTepHbIe OpraHUnYEeCKHE U HEOPTaHUIECKHE COCAMHEHUSI.

ITonsTHE O KOMIIJIEKCHBIX COCIUHCHUAX

I'eneTnyeckas cBs3b MECKAY KiIaCCaMU OPraHUYCCKUX U HECOPTraHUYCCKUX CO@HHHGHHﬁ.

I_ICHO‘IKI/I npeBpameHI/Iﬁ, OTpAXKAOIMUEC TCHECTUUCCKYIO CBA3b MCKAY KJIIaCCaMU HCOPIraHUYCCKUX U OPraHUYICCKUX

BCIICCTB.

XHMHUS U 9KOJIOTHSL.

XuMus 1 IIOBCCAHCBHAA XU3Hb YCJIIOBCKA.

VYpok pa3BUBAIOIIETO KOHTPOJIS.
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YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYEHUKA
» Xumus, 10 knace/ Pynsuruc I'.E., @enpaman @.I°., Akunoneproe oomectBo «M3narenscTBo «IIpocsemieHue»
» Xumus, 11 knacc/ Pynsuruc I'.E., @enpaman @.I°., AkunonepHoe o6mectBo «M3narensctBo «IIpocBenienne»
METOAUYECKHUE MATEPUAJIBI IJIs1 YUUTEJIA
B.H.lopoubkun, A.I'.bepexnast, T.B.Caxnena,B.A.®eppanena. Xumus. 3a1aHusi BBICOKOro ypoBHs ciioskHOCTH 10-11kmaccsl.-PocTos
H/J1:Jlernon
M.A.Ps60B. COOpHUK 3a/1a4, yIpaXHEHUI U TECTOB Mo XuMuu K yueObnuky ['.E.Pyn3utuca, ®.I'.®enpamana. 10
kiacc3znarenscTBo"DKx3amen"
M.A.Pg60B. Xumust EI'D 1000 3amanwnii. U3natennctBo "Ok3amen"
HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbI CETU UHTEPHET
https://m.edsoo.ru

Alhimik www.alhimik.ru

KoHcneKThl 1o XuMHHM AJ1s IIKOJIBHUKOB Www.chemistry.r2.ru, www.khimia.hl.ru

Xumud 1 Bcex www.informika.ru

Xumus st Bac www.chem4you.boom.ru
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http://www.alhimik.ru/

Xumus. O0pa3zoBaTeabHbIN CalT U MKOJILHUKOB Www.hemi.wallst.ru

VYpoxu xumun Kupuna u Medonus

http://www.prosv.ru — caiiT uzaarenscrBa «lIpocBemieHue»

http://www history.standart.edu.ru — mpeaMeTHBII caliT u3naTenberBa «IIpocBerenne

http://www.internet-school.ru — MaTepHeT-mK0Ia n3natenberBa «IIpocBemenney: « XuMusy

http://it-n.ru- poccuiickas Bepcusi MeXIyHAPOIHOTO MPoekTa CeTh TBOPUSCKUX yUUTEIICH

http://www.school.edu.ru- Poccuiickuit O6meo0pa3zoBatensubiii [lopran

http://www.school-collection.edu.ru — equHas KoJUIeKIUSA HUPPOBBIX 00pa30BaTEIbHBIX PECYPCOB

INazera "Xumus" u caitt s yuurens "4 uny Ha ypok xumun"

http://him.lseptember.ru
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