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IHosicHUTEIBLHAA 3AIIMCKA

Heo0xoauMocTh pa3paOboTKH 3JIeKTUBHOTO Kypca it ydanmxcs 10-x u 11-X Ki1accoB 00yCIIOBICHA TeM, YTO B
COOTBETCTBUU C YU€OHBIM IJITAHOM ILKOJIBI YPOBHS CpPEAHEr0 00IIero 00pa3oBaHusl XUMHUM 3a 2 rojia
BbLIEIIsIeTCs Beero 68 yacoB. B comepikanum kypca xumuu B 10-11-x kiaccax npenctaBieHbl TOIBKO
OCHOBOIIOJIATAFOIINE XUMHUECKHE TEOPETHUSCKIE 3HAHMS, BKIFOYAOIHe 001ie cBeeHus. [loBepXHOCTHOE
W3yYeHUE XUMHH HE 00JIeryaeT, a 3aTpyaHseT ee ycBoeHne. OcoOOEHHOCTRIO JAHHOTO Kypca SBISIETCS TO, UYTO
3aHATHUS UIYT NapajlieNbHO ¢ U3yYeHHEeM Kypca opraHnudeckoil xumun B 10-M Kiacce, ¥ ¢ U3y4eHUEM Kypca
o0miei xumuu B 11-M kiacce. DT0 1aéT BO3MOKHOCTD ITOCTOSIHHO H TTOCTIEIOBATEIILHO YBS3bIBATh YICOHBIN
MaTepHall Kypca ¢ OCHOBHBIM KYPCOM, a YYalIiMCs MoJy4daTh 0ojiee MPOYHbIC 3HAHUS 110 TIPEIMETY.
IIporpamMma Kypca MOCTYKUT YIS CYIIIECTBEHHOTO YIITYOJICHUS U PACIINPEHUsI 3HAHUH 110 XUMUH,
HEOOXOMMBIX JIJIi KOHKPETH3AIIMA OCHOBHBIX BOTIPOCOB OPTaHUYECKOH, 0011l U HEOpraHMIECKOW XUMUH H
JUTSL OOIIIETO Pa3BUTHS YICHUKOB.

Heas kypca:

L pacmmpeHune SHaHHﬁ, (1)OpMI/IpOBaHI/I€ yMeHI/Iﬁ 1 HABBIKOB Yy y4alllUXCA 110 pCHICHUI0 paCUCTHBIX 3a1a4
u pra}KHeHI/Iﬁ 0 XUMHH, Pa3BUTHUC MO3HaBaTEIbHOM aKTUBHOCTH U CAMOCTOSTEIBHOCTH.

3agauu Kypca:

e  yrayOneHHe U paclIMpeHHe 3HAHUH 110 XUMHUH;

e  3aKpENUTbh YMEHUs U HABBIKM KOMIIJIEKCHOTO OCMBICICHHSI 3HAHUN U UX IIPUMEHEHHUIO TIPH PELIEHUN
3a/1a4 U yIpaKHEHUH;

e  JICCIIEOBATh M aHATM3NUPOBATDH AITOPUTMBI PEIICHHS TUIIOBBIX 33a4, HAXOAUTh CIIOCOOBI PEIICHNS
KOMOWHHMPOBaHHBIX 3a/1a4;

e  (hopMHPOBATH LIEIIOCTHOE MPEJCTABICHUE O IPUMEHEHIH MaTEMAaTHUECKOT0 anmapaTa Ipu peleHnn
XMMHYECKUX 3a/1a4;

e  Da3BMBATh Y yYalllUXCsl YMEHUSI CPABHUBATh, AHATU3UPOBATh U JENATh BBIBOJBL;

e  CcrocoOCTBOBATH (POPMUPOBAHUIO HABBIKOB COTPYAHHUYECTBA B IPOLIECCE COBMECTHOI padOTHI;

e  Da3BUTb UHTEPECHI yUAIUXCSl, YBICKAOIUXCS XUMUEH.

Kypc 6a3upyercst Ha 3HaHUSIX, TOTYIAEMBIX YUAITUMHUCS NIPU U3yICHUN XUMUHU B OCHOBHOM IIIKOJIE, U HE
TpeOyeT 3HaHHS TEOPETHICCKUX BOTIPOCOB, BRIXOIIIINX 32 PAaMKH MIKOJIBHON IIPOrpaMMEL. B To e BpeMst is
VCIIEIIHOW peaTn3aliy 3TOT0 3JIEKTUBHOTO Kypca Heo0X0IUMO, YTOOKI pedsTa BlIaAen BaKHEHITIMHI
BBIYMCIIUTENBHBIMHA HaBBIKAMH, AJITOPUTMAMHK PEIISHHUS TUTIOBBIX XMMHUYECKHX 3a7a4, YMeIU IPUMEHSTh MPU
peIICHNH 33124 BaKHEHIIE PU3nIecKre U XUMIUSCKIE 3aKOHBI.

B kadecTBe 0OCHOBHOM (hOpMBI OpraHU3alMU YIeOHBIX 3aHATHH MpeaaaraeTcsi MpoBeJCHUE CEMUHAPOB, Ha
KOTOPBIX JJaeTCs KpaTkoe OObSICHEHUE TEOPETHUECKOTO MaTepHralia, a TAKXKe PellieHHe 3a7a9 ¥ YIPaKHSHUH 110
JAaHHOU TeME.

Jl1s OBBIIIEHHSI MHTEpEca K TEOPETHUECKUM BOIIPOCAM U 3aKPEIIEHUs] U3yUYEHHOT0 MaTepuana,
IPEAYCMOTPEHBI YPOKU-TIPAKTUKYMBI IT0 COCTABJICHUIO CXEM MPEBPAIIEHHH, OTPaKaIOIMINUX T€HETUIECKYIO
CBSI3b MEXy KJIacCaMH HEOPraHUYECKUX M OPraHMUYECKHX BEIIECTB U COCTABICHUIO PACYETHBIX 33]ay, C
yKa3aHHEM CIIOCOOO0B MX pEUIeHHUS.

[Ipu pazpaboTKe MporpaMMsI JIEKTUBHOTO IIPEIMETa aKIEHT JeJIaics Ha Te BONPOCH, KOTOPEIE B 0a30BOM
Kypce XMMUU OCHOBHOM H CPEIHEH LIKOJIbI PACCMATPUBAOTCA HEAOCTATOUHO IIOJIHO WIHM HE PACCMATPUBAIOTCA
COBCEM, HO BXOJIAT B IIPOTPaMMBI BCTYIIHTEIBHBIX 9K3aMEHOB B BY3bl. 3aJjaull M yIIPaXKHEHUS MOA00paHbl, TaK
YTO 3aHATHS 110 UX PELICHUI0 IIPOXOIAT NapaJlIeIbHO C U3y4aeMbIM MaTepuanoM Ha ypokax. KIIMBbl,
HCIOJB3YIOIHUECS Ha 3aHATHAX, UMEIOT Pa3HOYPOBHEBYIO CUCTEMY OLICHUBAHUS, B TOM YHCJIE HCIOIb3YIOTCS
3agaun u ynpaxxnenus u3 KMMos EI'D npeaslayiux JieT, 4To H03BOJIsIeT NOATOTOBUTh YUaIlUXCs K caue
EI'D.

DOneKTUBHBIN Kypc «XUMHUS B 33Jja4axX U YIPAKHEHUSIX» MpeaHazHaueH 1i1s yyammxcs 10-11-x kinaccoB u
paccuutan Ha 34 yaca B 10 wiacce u 34 yaca B 11 knacce (1 gac B menemo B 10 u 11 knaccax).



1. Pe3yabTaThl 0CBOEHHA Kypca

I[GSITGJ'[I)HOCTB Y4UTECIIA B 06y‘-IeHI/II/I XHUMHHU B CpeI[HeI\/‘I IIKOJIC OO0JIXKHA OBITH HaIpaBJICHAa Ha JOCTUKCHUC
OGy‘-IaIOH_IPIMI/IC}I CICAYIOIMX JTUUHOCHIHBIX PE3YIbMaAmoe.

e B IICHHOCTHO-OPHUEHTAIIMOHHOW chepe - 0co3HaHue POCCUMCKON IPaKIaHCKON HICHTHIHOCTH,
MaTPHOTH3MA, YYBCTBA TOPIOCTH 32 POCCHMCKYIO XHMUYECKYIO HAYKY;

e B TPYIOBOH cepe - comosHocmb K OCO3HAHHOMY BBIOOpY NabHEHTIIeH 00pa3oBaTeIbHOM
TPAaEKTOPHH B BBICIICH IIIKOJIE, TJIC XUMUS SBIACTCS MPODOUINPYIOMIEH UCIUILTHHON;

e B II03HaBaTENIbHOW (KOTHUTHBHOM, HHTEIUICKTYaJIbHOW) cepe - yMeHue ypaBisaTh CBOCH
MI03HABATEIBHOU AEATEIBHOCTEIO, 20MOBHOCHb B CHOCOOHOCMb K 00Pa30BaHHIO, B TOM YHCIIE
camM000pa30BaHuUIO, Ha MPOTSHKEHUH BCE )KU3HM;, CO3HATEIbHOE OTHOIICHHE K HETPEPHIBHOMY
00pa30BaHHUIO KaK YCIOBHIO YCIIEITHON POo(eCcCHOHATBHOMN 1 00IIIECTBEHHON ACSTEIIBHOCTH;

e B cdepe cOepeKCHNUS 3M0POBDS - NPUHAMUE U peanu3ayus IEHHOCTEH 3I0pOBOTo U 0€30MacHOTO
o0pasa Ku3HH, Henpuamue BPeIHbIX IPUBBIUEK (KYpEeHHUs, yIOTpeOIeHUs aJIKOTOJIsl, HAPKOTHKOB) Ha
OCHOBE 3HaHHH O CBOMCTBaX HAPKOJIOTUIECKUX M HAPKOTUIESCKUX BEIECTB.

Memanpeomemnule pe3ynbmamol 0C80EHUA GbINYCKHUKAMU CPEOHETl WIKONbL KypCa XUMUU:

®  UCnonb306aHue YMEHUM U HAaBBIKOBPA3IMYHBIX BH/OB II03HABATENbHON e TEIbHOCTH, IPUMEHEHHE
OCHOBHBIX METOJIOB IT03HaHMs (CHCTEMHO-MH(POPMAaLMOHHBIN aHaJIu3, HAOII0IeHNe, U3MEpEHHE,
MPOBEICHHE SKCIICPUMEHTA, MOJICITHPOBAHNE, HCCIEIOBATEIBCKAS ACATEIFHOCTD) U H3yICHUS
Pa3TUYHBIX CTOPOH OKPY>KAIOIIEH IEHCTBUTEIHHOCTH;

e  g1adeHue OCHOBHBIMU MHTE/UIEKTYAIbHBIMU OMEpaLUsIMU: (OPMYITUPOBKA TUIIOTE3bl, AaHAIN3 U
CHHTE3, CPABHEHHE U CUCTEMaTH3allNs, BBISBICHHE IPUYNHHO-CIICICTBEHHBIX CBS3€H U IMOUCK
aHaJIOTOB;

e  nosHaHue 0OBEKTOB OKPY)KAIOIIETO MHUPa OT OOIIETO Yepe3 0COOCHHOE K EAMHUIHOMY;

®  YMeHue TEHEPHPOBATH UAEU U ONIPEIEISATh CPEACTBA, HEOOXOAUMBIE JUIS UX peau3aliy;

®  VMeHue ONIPEACTIATH IETIH U 3aJaUH JeSITeIbHOCTH, BEIOUPATh CPEICTBA PEANN3AINH IIETH U
MPUMCHSATH UX Ha IMPAKTHUKE;

®  UCNONb306aHUE PA3TUYHBIX HCTOUHUKOB JJIS MTOIYYEHHUS] XUMUYEeCKONH HH(OopMalny, HOHUMaHUe
3aBHCUMOCTH COJICPKaHUs U (POPMEBI MIPEICTABICHIS HH(POPMAIUHU OT LEeNeH KOMMYHHUKALIUH U
azpecara;

*  YMeHue TIPOSYKTHBHO OOIIATHCS U B3aMMOJICHICTBOBATE B MIPOIIECCE COBMECTHON IEATEIBHOCTH,
VUUTHIBATH TIO3UIMH APYTUX YIACTHUKOB ACATCIHLHOCTH, 3PPEKTHBHO pa3peniaTs KOHPIUKTHL;

®  20MOBHOCMb U CIIOCOOHOCTH K CAMOCTOSITENbHON HH(DOPMALIMOHHO-TI03HABATEIILHOM ESITENbHOCTH,
BKJITO4asd YMEHUE OPUCHTHUPOBATHCA B PA3JIMIHBIX UICTOYHHUKAX I/IH(l)OpMaHI/II/I, KPUTHYICCKHU OLICHHUBATDH
Y HHTEPIPETHPOBATH HH(POPMALIHIO, TOTYIAEMYIO U3 PA3INIHBIX UCTOUHUKOB;

®  yMeHue UCIOJIb30BaTh CPECTBA HHPOPMAIIMOHHBIX 1 KOMMYHHKAIIMOHHBIX TEXHOJIIOTHH (Hanee -
HUKT) B pemieHNM KOTHUTUBHBIX, KOMMYHHKATUBHBIX ¥ OPTaHU3AIIMOHHBIX 3a7a4 C COOJII0ACHIEM
TpeOoBaHMH SPrOHOMHKH, TEXHUKH 0€30MTaCHOCTH, THTHEHBI, pecypcocOepexeH s, TPaBOBBIX U
3TUYECKUX HOPM, HOPM HH(OPMALMOHHOH 0€3011aCHOCTH;

o gl1a0enue I3bIKOBBIMA cpe€acrBaMu, B TOM YHCJIC U A3bIKOM XUMUH, - YMCHUC SICHO, JIOTUIHO XU TOYHO
M3J1araTh CBOIO TOYKY 3PEHHsI, HCII0JIb30BATh a/IeKBATHBIE SI3BIKOBBIE CPEACTBA, B TOM YHCIIE U
CHMBOJIbHBIC (XUMHUECKHE 3HAKH, ()OPMYJIIB 1 YPAaBHECHUS).

Ilpeomemnvimu pe3ynromamamu N3y9eHNs XUMHAN Ha 0a30BOM ypOBHE Ha CTYIIEHH CPETHETO 00IIero
00pa3oBaHUs SIBISIOTCS:

1) B mo3HaBatenbHOI chepe:

e 3nanue (IOHNMAaHUE) U3YYEHHBIX NOHAMULL, 3AKOHO8 U Meopull;

®  yMeHue ONUCHIBATH IEMOHCTPALIMOHHBIE U CAMOCTOATENBHO [IPOBEACHHBIE SKCIIEPUMEHTHI, UCIOJb3Ys
JUTSL 3TOTO €CTECTBEHHBIN (PYCCKUH, POJTHOMN) SI3BIK U SI3bIK XUMUH;

*  VMeHue KINacCH(PUIIPOBATH XUMUIECKUE HIIEMEHTHI, IPOCTHIE U CIOXKHBIE BEIIECTBA, B TOM YHCIC U
OpraHUYECKHE COCIUHEHNS, XUMUYECKHUE PEAKLIUU 110 Pa3HbIM OCHOBaHUM;



YMeHue XapaKTepU30BaTh U3yUEHHbIE KJIaCChl HEOPTaHUUECKUX U OPIaHUYECKUX COEIUHEHUH,
XUMUYECKUE PEaKIUH;

20MO6HOCMb TIPOBOJUTH XUMHUYECKHHN SKCIIEPUMEHT, HAaOMIOJaTh 3a €ro MPOTeKaHneM, (PMKCHPOBATH
PE3YNbTaThl CAMOCTOSITEIBHOTO U IEMOHCTPUPYEMOTO SKCIIEPUMEHTA U AETATh BHIBOIbI;

ymenue GOpMyITUPOBATH XUMUIECKUE 3aKOHOMEPHOCTH, IPOrHO3UPOBATh CBOUCTBA HEU3YUCHHBIX
BELIECTB 10 aHAJIOTUHU CO CBOMCTBAMM U3YyUEHHBIX;

NOUCK IICTOYHUKOB XUMUIEeCKON MH(DOpManny, oIydeHre HeoOXxoanMol HHQOpMAaLUH, e¢ aHaJIH3,
U3TOTOBJIEHUE XUMUUECKOT0 HH(OPMALMOHHOIO IPOAYKTA U €ro NMpe3eHTalus;

- 61a0enue 00s3aTeNFHBIMY CIIPABOYHBIMU MaTepHaiaMu: [lepronmnaeckoil cucTeMol XUMIYECKHX
anementos Jl. 1. MenzeneeBa, Tabnuieil pacTBOPUMOCTH, 3JIEKTPOXUMHUUECKUM PSIOM HAIPSKECHUIH
METaJJIOB, PAAOM IEKTPOOTPULIATENILHOCTH - AJISl XapaKTEPUCTHKH CTPOEHUsI, COCTaBa U CBOICTB
aTOMOB XUMHYECKHX d1eMeHToB -1V mepnonoB 1 00pa3oBaHHBIX UMH MIPOCTHIX U CJIOKHBIX BEIIECTB;
ycmauoeieHue 3aBUCUMOCTH CBOWCTB U IPUMEHEHHS BaKHEUIINX OPraHUYeCKUX COEIMHEHUM OT UX
XUMUYECKOTO CTPOEHHUS, B TOM YUCIIE U OOYCIIOBJICHHBIX XapaKTepOM 3TOT0O CTPOCHUs (IpeAeIbHBIM
WA HeTIpeAeTbHBIM) U HaJIieM (GYHKIIHOHATBHBIX TPYIIIT;

MoOenuposaHiie MOJICKYI BAKHEHITNX HEOPTaHMIESCKAX U OPTAaHUIECKUX BEIIECTB;

HOHUMAaHUe XUMUUECKOI KapTHHBI MUPa KaK HEOThEMJIEMOM 4acTH LEOCTHON Hay4HOM KapTHHBI
MUDA;

2) B IGHHOCTHO-OPUEHTAIIMOHHOH cepe - aHaIn3 U OlIeHKa MOCTIeACTBUH ISl OKPY>KaIoIEei cpenbl OBITOBOM
Y TIPOU3BOJICTBEHHOH NESTENEHOCTH YETIOBEKA, CBA3aHHOM ¢ IIPOU3BOJICTBOM U IIEPepadOTKON BaKHEHUIITHX
XUMHAYIECKUX IPOIYKTOB;

3) B TpynoBo#i cdepe - npogederue XUMUIECKOTO IKCIIEPUMEHTA; pa36umiue HaBHIKOB yU4eOHOM, TPOEKTHO-
UCCIIEI0BATEIHCKOM, TBOPUECKOM JISSITEIbHOCTH MPH BBIMIOJHEHUU WHIUBUIYATBHOTO POEKTA 10 XHUMUH;

4) B chepe 310poBOTro 00paza )KU3HHU - cOOIH00eH e TIPABUIT Oe30IIaCHOT0 OOPAIIeHUs C BEILIECTBAMH,
MaTepHalaMHi U XUMHYCCKUMU MPOIECCAMU; OKa3aHUE MEPBO MTOMOIIH P OTPABICHUAX, 0)KOTaX U JPYTHX
TpaBMax, CBS3aHHBIX C BEIIECTBAMH U JIADOPATOPHBIM 000Dy I0BAHUECM.

2. Conep:xanue 10 knacc

1.

o

10.

11.
12.

Beenenne. Ponb 1 MecTO pacueTHBIX 33124 B cUCTeMe 00YUICHUS XUMHHU M PAKTHUCCKOH KI3HH.
Twume! 3amayd.

Brruncnenus ¢ UCIob30BaHUEM MOHATUH «KOJIMYECTBO BEILECTBA», «UHCIO ABOTaIpoy», MOJISIpHAs
Macca, MOJISIPHBIN 00beM.

YcranoBieHue npocteiield GopMysIbl BEIIECTBA IO MACCOBBIM JIOJISIM 3JIEMEHTOB C UCTIOJIh30BAHUEM
a0COIIOTHOM M OTHOCUTEIBLHOM IIOTHOCTH BEIECTBA.

BriBoa hopmysibl BeliecTBa MO OTHOCUTENBHOM TUIOTHOCTH U Macce (00beMy WIIH KOJINYECTBY)
MIPOJTyKTOB CTOPAHUS.

Bunel nzomepuu: cTpykTypHasi U IpOCTPaHCTBEHHAS.

Brruncnenns Macchl (KOJIMYeCTBa, 00beMa) BEIIECTBA 10 U3BECTHOMY KOJIMYECTBY (Macce, 00beMy)
OJIHOTO M3 BCTYIUBIINX B PEAKITUIO MM TIOTYYHUBITUXCS BEIISCTB.

Brraucnenne Macchl, KOJIMYECTBA W 00beMa TPOIYKTa PEaKIUH [0 U3BECTHOU Macce, KOIMYECTBY
WM 00bEMY HCXOJIHOTO BEIIECTBA, COJACPIKAIIETO MPHMECH.

Brruncnenne MaccoBoii WM 00BEMHOM JTOJTM BBIX0/1a IPOAYKTA PEAKIIUH OT TEOPETHUECKU
BO3MOYHOTO.

PacyeTtsl o XuMHUECKUM YpaBHEHUSM, CBSI3aHHbBIE C MACCOBOM JI0JI€i PaCTBOPEHHOIO BEILIECTRA.
Brruncnenne macchbl (00beMa WITH KOJIMYECTBA) IPOIYKTA PEAKIIMU, €CIIH OJTHO M3 PEarupyrommx
BEIIECTB JaHO B M30bITKE. PacueTsl 10 00HEMHBIM OTHOIICHUSIM Ta30B.

Pacuertsl 1o TepMOXMMUYECKUM YPaBHEHUSM.

Tunel 1 MEXaHU3MbI XUMHUYECKUX PEaKUi B OpraHn4eckoi XUMuH. OKUCIUTENHHO-
BOCCTAaHOBHTENbHbIE PEAKIIUU B OpraHudeckoi xumun. CocTaBlieHuEe YpaBHEHUH peaKIiii OKUCIEHUS
aJKeHOB U anKkuHOB. [loHATHE 0 MKIoamKaHax. beH3on u ero romosoru. IlpaBusa opueHTanuu B
OCH30JIFHOM KOJIBLE. YTIPaKHEHHUS, OTPAKAIOIIIE XUMIUECKHE CBOIICTBA YTIEBOIOPOJOB M CIIOCOOBI
ux nosyueHust. Cxembl IpeBpaLeHUH OTPa)KaOLINX TE€HETUUECKYIO CBA3b MEXY YIJIEBOJOPOJAMMU:
OTKPBIThIE, 3aKPBITHIE, CMELIaHHbIE. Y IPAXKHEHUS, OTPAXKAIOLINE XapaKTePHbIe XUMUUYECKUE CBOICTBA
IpeAETbHBIX OJHOATOMHBIX 1 MHOTOAQTOMHBIX CITUPTOB; (PEHOJIA U CIIOCOOBI MX noyueHus. [lonsTue
0 KeTOHax. YIpaKHEHMs, OTPAKaIOIIHUE XapaKTEPHbIe XUMUYECKUE CBOMCTBA allbAETUI0B, IIpe-
JIEMBHBIX KapOOHOBBIX KHCIIOT, CIIOXKHBIX 3()UPOB U CIIOCOOBI UX MoTydeHus. CXeMbI PEeBpalCHU



OTPaXKAIOIINX TeHETHYECKYO CBSI3b MEXKIY YTIICBOIOPOJIaMU H KUCIOPOACOACPKAIIMMHA
OpPTraHUYECKIMHU COCTUHEHISIMU: OTKPBITBIC, 3aKPBITHIE, CMeIanHble. Kiaccudukanus aMuHOB.
AnnnuH. YpaxxHeHHs], OTPAKAIOINE XUMUYECKAE CBOMCTBA a30TCOAEPIKAIINX COSTUHEHUN 1
Croco00B MX TOTYYCHUSI.

13. I'eHeTH4ecKkas CBs3b aMHHOB C IPYTUMH KJIaCCAMU OPTaHUYIECKUX COeMHEeHnH. ['eHeTnieckas CBs3b
aMUHOKHCJIOT C JPYTUMH KJIACCAaMH OPTaHWMYECKUX COSAMHECHUH. A30TcoaepKaIye
reTepOLUKINYecKre coequHeHus. [IoHSITHE 0 HYKIIEHHOBBIX KUCIOTaX. CXEMBI IPEeBpaIcHHH 1O
TeMe «A30TcoepKallre COeqUHEeHUs». [IOHATHE O BBICOKOMOJIEKYIISIPHBIX coequHEeHusAX. OCHOBHBIE
MeTOJIbl CHTe3a ojuMepoB. [lonmatunen. [Tomunponuien. @eHonapopmanbaeruiHble CMOJIBL.
CHHTETHYECKUE KayTyKH U CHHTETHYSCKUE BOJIOKHA.

Conep:xanmne 11 kaace

Tema 1. XuUMHYECKUN DJIEMEHT

OCHOBHbBIE TTOHATHS 1 3aKOHBI XHUMHHU.

Pacuérel ¢ mpumenennem ypaBHeHus1 MenneneeBa-Kaiinmepona. PacueTs! ¢ mpruMeHeHreM Tra30BBIX 3aKOHOB.
Crpoenue atoma. M3oromsl. KBanToBbie uncia anekTpona. Kitaccudukarys XMMAYECKAX dJIEMEHTOB: s-, P-, d-
, f-o;emeHTEI.

Tema 2. Ctpoenue BemiecTsa.

OCHOBHBbIE BUJIbI XUMHUYECKOH CBSI3U, MEXaHU3MBI UX 00pa30oBaHMs. XapaKTePUCTUKA KOBAJIEHTHOU CBA3H.
BanentHOCTh U cTenieHb okucienus. [IpocTpaHcTBEHHOE CTPOCHNE MOJICKYIT HEOPTaHUIECKUX U
OpPTaHMYECKUX BeIIecTB. J{MCTIepCHBIE CHCTEMEBI. 3a1a4H C HCIOIb30BaHUEM Pa3HBIX CITIOCOOOB BHIPAKEHHUS
KOHIICHTPAILIUK PacTBOPOB. PacuéTel, CBsI3aHHBIE C IPUTOTOBIIEHHEM PacTBOPOB. [IpaBuiio cMerieHus
pacTBOpPOB, («IpaBUIIO KpecTay). KpucTtamioruapats.

Tema 3. XuMu4eckue peaxiim.

Krnaccudukanus XuMHYECKAX PEaAKIUi B OPraHMIeCKOM U HEOPTaHMYESCKOM XUMUK. PacyeTsl, CBSI3aHHBIE CO
CKOPOCTHIO XMMUYECKUX PEaKIMid. Y CIIOBHS CMEIICHUS] XMMUYECKOT0 paBHOBecHs. [IpOU3BOICTBO CepHOM
KHCJIOThI KOHTAKTHBIM CITOCO00M. OKHCITHTENBHO-BOCCTAHOBUTEIbHBIE peakiui(OBP). Dnekrponurnyeckas
nuccotmanms. (3./1.). Tnaponus.

Tema 4. CBolicTBa BEIIECTB.

YipaxHeHHs, WLTFOCTPUPYIOIIHE 00IIHe XUMUIESCKHAE CBOWCTBA METAJIJIOB.

CsaoiicTBa d-371eMEHTOB U UX coeMHEeHUH. XpoM. CBOMCTB d-31IeMEHTOB U UX cOeIMHeHHH. MapraHner.
CsoiicTB d-3neMeHTOB 1 uX coequHeHnuid. [{uHk. PacuéTtel o Teme «DIeKTPOIH3».

YpaxHeHus, WLTFOCTPUPYIOIIHE O0IIHAE XUMUIESCKHAE CBOWCTBA HEMETAIITOB. KUCIIOTHI OpraHruecKue u
Heoprannveckue. AMQOTepHbIe OpraHNvYecKre U HeOpraHnYecKue coenHeHns. [IoOHATHE 0 KOMITJIEKCHBIX
coeuHeHUAX. [ eHeTHUecKkas CBS3b MEX/y KJIacCaMU OPraHUYECKHUX U HEOPTaHMYECKUX COCTUHEHHH.
Ilemouky npeBpalleHNH, OTpaXKaIOIINe TEHETHUSCKYIO CBSI3bh MEXTy KJIacCaMH HEOPTaHUYECKHUX H
OpPTaHWYECKUX COCAMHECHUH. XUMHUS M DKOJIOTUS. XUMUS B MTOBCETHEBHAS YKU3Hb YEITOBEKA

3. TeMmaTn4yeckoe JIAHMPOBAaHUE ¢ YKa3aHHeM KosinyecTBa yacos 10 kiacc 34
yaca (1 yac B HeeJ110)

Ne HaumenoBanue TeMbl KoanuyecTBo
n/n JacoB
1 Benenue. Ponb 1 MeCTO pacdyeTHBIX 3a/1a4 B CUCTEME O0yUeHUS] XUMUU 1

u HpaKTI/I‘{CCKOﬁ JKU3HM. THUIBI 3a1a4.

2 Briunciaenus ¢ HCIOJIb30BaHUEM MMOHATUHN «KOJIUYECTBO BCIICCTBaA», 1
«4uciio ABor aapo», MOJIsIpHasA Macca, MOJ'ISIpHLIﬁ 00BeM.

3 YcranoBieHue npocteiiiei HopMysibl BEIecTBa Mo MacCOBBIM JIOJISIM 1
3JIEMEHTOB C UCIOJIb30BaHUEM a0COIIOTHON U OTHOCUTEJIBHOM
IUIOTHOCTH BEUIECTBA.




4 BriBoa popmyIibl BemecTBa Mo OTHOCUTENBHOM IUIOTHOCTH U Macce
(06beMy WM KOJIMYECTBY) MPOTYKTOB CTOPAHHUSL.

5 Bunbl n3oMepuu: CTpyKTypHasi U IPOCTPAHCTBEHHAS.

6 VYpok-ynpaxHeHHE 110 0TPaOOTKE HABBIKOB COCTABIICHUS M30MEPOB U UX
Ha3BaHUU

7 Brruncnenus maccol (KoaudecTBa, 00bema) BEIIeCTBa 110 U3BECTHOMY
KOJINYECTBY (Macce, 00beMy) OJJTHOTO M3 BCTYIHBILUX B PEAKIUIO WIIN
MOJIyYMBIINXCS BELIECTB.

8 Boruncnenue maccebl, KOJIU4eCTBa WM 00beMa IPOAYKTA PEAKIUH 110
U3BECTHOM Macce, KOJIMYECTBY MIIH 00bEMY HUCXOJIHOTO BEIIECTBA,
COJZIepXKAIIero IPUMECH.

9 Brruncnenre MaccoBoi UM 00BEMHOM 0T BBIXOA MPOIyKTa
peakUMH OT TEOPETUYECKH BO3MOXKHOTIO.

10 | PacueTsl Mo XMMHUYECKHM YPaBHEHHUSAM, CBS3aHHbBIE C MACCOBOM JJ0Mei
PacTBOPEHHOTO BEIIECTBA.

11 | Beruncnenue macchl (00beMa WM KOTUYECTBA) MPOAYKTA PEaKIInH,
€CJIM OJTHO U3 pearupyronmx BeIeCcTB JaHO B U30bITKE.

12 | PacueTsl 10 0ObEMHBIM OTHOIICHHUSIM Ta30B.

13 | PacueTsl Mo TepMOXUMHUYECKUM YPAaBHEHUSIM

14 | Tunel 1 MeXaHU3MbI XUMUYECKUX PEAKLIUN B OpraHUYECKON XUMUU

15 | OxucnuTenbHO-BOCCTAHOBUTENBHBIE PEAKIIUU B OPTaHUYECKON XUMUH.

16 CocraBneHrue ypaBHEHUN PEAKIIUI OKUCIEHUS AJIKEHOB U aJIKUHOB.

17 ITonsTHE 0 MUKIOAIKAHAX

18 | benson u ero romosnoru. [IpaBuiia opreHTaIK B OEH30IbHOM KOJIBIIE

19 | YopaxHeHus, oTpakarolue XUMUYECKHUEe CBOMCTBA YIIIeBOIOPOIOB U
CIOCOOOB UX MOITYYEHHUS.

20 | Cxembl IpeBpalIeHUN OTPAXKAIOIIUX TEHETUUECKYIO CBA3b MEXKIY
YTJIEBOJOPOAAMU: OTKPBITHIE, 3aKPBIThIE, CMEIIIaHHBIE.

21 | YpOK-TIpaKTUKYM IO COCTABJICHHIO CXEM MPEBPAIEHU, OTPAKAIOIINX




TEHETUYECKYIO CBS3b MEXKIY YIII€BOJOPOAaMU

22 | YopaxHeHus, OTpaKkarole XapaKTepHble XUMUYECKHE CBOMCTBA
npeeNbHBIX 0JIHOATOMHBIX U MHOTOATOMHBIX CIIUPTOB; (heHoa U
CIOCOOBI MX MOJIyYEHUS

23 | IlonsTHe O KETOHAX.

24 | YopaxHeHus, OTpakarole XMMUYEeCKHe CBOWCTBA aJIb/IerHJI0B, IIpe-
JIeNTbHBIX KApOOHOBBIX KUCIIOT, CIOKHBIX 3(pUPOB U CIIOCOO0B UX
MOJTyYCHUS.

25 | CxeMmbl IpeBpaIIEHUN OTPAXKAIOIINUX T€HETUUYECKYIO CBA3b MEXKTY
YIJI€BOAOPOAAMH M KHCIOPOACOAEPIKAIIMMU OPTaHUYECKUMU
COEZIMHEHUSIMU: OTKPBIThIE, 3aKPBIThIE, CMEIIAHHBIE.

26 | Knmaccudukamms aMiuHOB. AHWIHH.

27 | YopaxHeHus1, OTpaxaronme XHMUYECKNEe CBOMCTBA a30TCOIEPKALUX
COEIMHEHUH U CIIOCOOOB UX MOIYYEHHUS.

28 | 'eneTmueckas CBSI3b aMUHOB C IPYTHMH KJIaCCaMHU OpPTaHHYECKUX
COeTMHEHNN

29 | 'enetmueckas CBSI3b aMUHOKHCIIOT C IPYTUMH KJIACCAMU OPTaHUYECKUX
COeTMHEHNN

30 | A3zoTcoaepikaliye reTepolHKINIeCKUe COSMHEHUS

31 | [lonATHE O HYKJIEMHOBBIX KHCIOTaX

32 | Cxembl npeBpalleHui 0 TeMe «A30TCOAEpKaINe COSIMHEHUS»

33 | [lonATue o BBICOKOMOJIEKYISIPHBIX cCOeAMHEHUSIX. OCHOBHBIE METO/IbI
cuHrte3a noauMepos. [Tonuatuien. [omunponuieH.
denonopMabIeTUIHBIE CMOJTBI.

34 | CuHTeTHYeCcKHe KaydyKH U CUHTETHUECKHE BOJIOKHA. (pelIeHre 3a1a4 u

yIpaxxHEHU )




11 knacc 34 yac (1 yac B HeJ1eI10)

Ne HanmeHnoBaHnue TeMbl KoimuecTBo
n/n 4acoB

Tema 1. XuMHUYeCKHUil 371€MEHT

1 OCHOBHbIE TOHATHUS U 3aKOHBI XUMUH. 1

2 Pacuértsl ¢ npumenenuem ypaBHeHus MenneneeBa-Kiaitnepona. 1

3 Pacuetsl ¢ mpuMeHEHHEM Ta30BBIX 3aKOHOB. 1

4 Crpoenue atoma. M30TOMBIL. 1

5 KBaHTOBBIE UKCIIa 3JEKTPOHA. 1

6 Kraccudukaiyss XUMHYECKUX 3JIEMEHTOB: S-, P-, d-, f-31eMeHTBI. 1

Tema 2. CTpoeHue BelecTBa

7 OCHOBHBIE BUIbI XUMUUECKOW CBSI3U, MEXaHU3MBI UX 00pa30BaHUs. 1
XapakTepucTUKa KOBaJEHTHOU CBSI3H.

8 BaneHTHOCTB U CTENEHb OKUCIIEHUS. 1

9 [IpocTpaHCTBEHHOE CTPOCHHE MOJIEKYJI HEOPTAHUUECKUX U 1
OpPraHUYECKHUX BEILECTB.

10 JlucriepcHbIe CUCTEMBI. 1

11 3amauu ¢ UCMOJIb30BAHUEM PAa3HBIX CIIOCOOOB BHIPAKEHUS 1
KOHIICHTPAIlUH PacTBOPOB.

12 Pacuérsl, cBsi3aHHBIE C TPUTOTOBJIEHUEM pacTBOpOB. [IpaBuio 1
CMEIIEHUS PACTBOPOB, («IIPABHIIO KPECTA).

13 Kpucrannoruapatsl 1

Tema 3. XuMHnuecKkue peakumu

14 Knaccudukanus XuMHMUeCKUX peakliuii B OpraHMuecKoil u 1
HEOPraHUYECKOU XUMUH.

15 Pacuertsl, cBsi3aHHBIE CO CKOPOCTBIO XUMUYECKUX PEAKIIU. 1




16

YcmoBus CMCHICHUA XUMHUYCCKOI'O paBHOBECH .

17 [Tpon3BOICTBO CEPHOI KUCIOTHI KOHTAKTHBIM CIIOCOOOM.

18 OkucnuTenbHO-BoccTaHOBUTENbHBIC peakiur(OBP).

19 OnekTponuTrueckas auccounanus. (3./1.)

20 [Muaponms.

Tema 4. CBolicTBa BelllecTB

21 YrpakHeHUs, WILTIOCTPUPYIONIUE O0IIHE XMMHUIECKAE CBOMCTBA
METAJIJIOB.

22 CgoiicTBa d-371€MEHTOB M MX COSAMHEHUN. XPOM.

23 CaoticTB d-21EMEHTOB M BX COeTUHEHM. MapraHerl.

24 CsBolicTB d-371€MEHTOB U UX coeAuHEHMH. [[uHK

25 Pacuérel mo TeMe «IJIEKTPOIIH3»

26 VYnpaxHeHus, WUTFOCTPUPYIOITHE O0ITHE XMMHUYECKHE CBOMCTBA
HEMETAIIJIOB.

27 Kucnotsl opranndeckue u HeOpraHMueCKue.

28 AM@oTepHbIe OpraHu4ecKre U HEOpraHMUeCKUe COeTUHEHUSI.

29 [ToHsITHE O KOMIIEKCHBIX COETMHEHUSX

30 ['eHeTnyeckas CBSI3b MEXKAY KJIacCaMH OpTraHUYECKHUX U
HEOPraHMYECKUX COSAMHEHUH.

31 [{enouku mpeBpaleHUH, OTPaXKAIOIINE TEHETUUECKYIO CBS3b MEXKIY
KJIACCAMH HEOPTaHMYECKHX U OPTaHUYECKUX BEIIECTB.

32 XUMUS ¥ DKOJIOTHS.

33 X¥MHUs ¥ IOBCETHEBHAS )KM3Hb YEJIOBEKa.

34 Ypox pa3zBHBAIOMIETO KOHTPOJIA.




