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MNOSICHUTEJIBHAS 3AIINCKA
Pabouast mporpamMmma coctaBiieHa B COOTBETCTBHH C TPEOOBAHUSIMU

v' ®I'OC 0CHOBHOTrO 00LIEro 0OPa30BaHMS;
v\ ®enepanbHOro nepedns yueOHUKOB, IONMyLIeHHbIX MuHIpocsenieniem PO
V' TlonoxeHust 0 TopsIIKe pa3padoTKu pabodrX MPOrpamMM

IIporpaMMa 537€KTHBHOrO Kypca MpeaHazHaueHa i ywamuxcs 11 kimacca u
paccuuTaHa Ha

34 daca. CopaepxaHue Kypca COOTBETCTBYET HOPMATHBHBIM JOKYMEHTaM

EID U COOTHECEHO C TpeOOBaHUSIMU TOCYAApCTBEHHOTO CTaHAapTa K
MOATOTOBKE BBIMTYCKHUKOB CpEeAHEH (MOJHOM) IIKOJBL. JIEKTUBHBIM KypC
MO3BOJIUT  BOCHOJHHUTH MpoOenbl B  3HAHUSAX  ydalluxcs W Hayarb
L[eJIEHAIIPaBJIEHHYIO IIOJITOTOBKY K C/1ay€ UTOTOBOI'0 3K3aMeHa 110 XUMUHU.

Bribop Tem, u3yuaembIX B paMKax JAaHHOTO 3JIEKTUBHOTO Kypca, CBS3aH C
BEIYLIMMHU pa3jieJaMd IIKOJIBHOIO Kypca XHUMHH, IPEICTaBICHHBIMU B
KOHTPOJIbHO-U3MEpHUTeNbHbIXMaTepranax s nposeaenus EI'D. Conepikamuecs
B Kypce pacyeTHble 3aJayd pa3IMyHOrO YPOBHS CJIOXHOCTH (0a3oBoro,
MOBBIIIEHHOTO W BBICOKOTO) HE BBIJIEJCHBI B OTACNIbHBIN pa3zel,a BKIOYEHHI B
KOHTPOJIbHBIE HM3MEPHUTEIbHBIE MaTepHallbl COOTBETCTBYIOIIUX TeM. llpum
M3YYEHHUH 3JIEKTUBHOTO Kypca peKOMEHAYyeTcsl 00paTuTh 0c000€ BHUMAaHHE Ha T
AJIEMEHTHI COJIEP’KaHNUsl, YCBOCHHE KOTOPBIX, KaK MMOKa3bIBAIOT pe3ynbTarel EI'D,
TPaJULIMOHHO BBHI3bIBACT 3aTpyAHEHUS y yyammxcsa. K WX ymcimy OTHOCSTCS
MOHATHUS: «CKOPOCTh XMMUYECKHUX PEAKIIAN,

«XUMHYECKOE  paBHOBECHEY, «TUAPOIIN3 coneiy, «OKUCITHUTETHHO-
BOCCTAHOBUTENIbHBIE PEAKIUHN», <(QIIEKTPOJIU3», «XUMHUYECKHE CBOICTBA H
CHOCOOBI TOJIyY€HHSI OCHOBHBIX KIJIACCOB HEOPTaHMYECKUX U OPTaHUYeCKUX
BELIECTBY», «TEHETUYECKash CBiI3b MEXIy KijacCaMM HEOPraHWYEeCKUX U
OpraHu4eckux BemecTB». OnpeneneHHble TPYAHOCTH BO3ZHUKAIOT Y IIKOJIBHUKOB
TaK)Ke MPU PELIEHUH paCUETHBIX 33]1a4, 0COOEHHO BBICOKOT'O YPOBHSI CJIOKHOCTH.

Ieas Kypca:

1. [ToaroroBka y4yamuxcs k caade EI'D mo xumun.
2. ®opmupoBaHue 0a30BBIX YMEHUH, HEOOXOIMMBIX MIJIs MPOJOIDKEHUS
oOpazoBanHus ¥ MPO(HECCHOHATLHOM TSI TEIIbHOCTH.

3ajgayu Kypca:

1. IloBTOPHUTH, CHCTEMATU3UPOBATH U OOOOIINUTH OCHOBHBIE
TEOPETUYECKUE BOIPOCH! Kypca XUMHH.

2. Pa3BUTH yMeHHs BBIICNATH TJIABHOE, YCTAHABIMBATH MPUYUHHO-
CIIECTBEHHBIE CBSI3U,B3aMMOCBS3HM COCTaBa, CTPOECHUS U CBOMCTB BEILIECTB.

3. CchopmupoBaTh yMEHUs MPAKTUUECKU PUMEHSATH OTy4YE€HHbIC 3HAHMUS.

4. CdopmupoBaTh yMeHHUS pabOTaTh C Pa3IUYHBIMH TUIIAMU TECTOBBIX
3aJJaHUi,3aMOHATH OJIaHKU OTBETOB, INIAHMPOBATH BPeMsl pabOTHI Hal
Pa3IMYHBIMH YaCTSIMU 3K3aMeHa.

IIpu u3y4eHun 3JIEKTHBHOIO Kypca
Y4eHuK HAYYUTCH:

BoIsSBASATS B3aUMOCBSI3U MTOHSITHM, HCIIOIB30BaTh BaKHEHIIINE XUMUUECKHUE MTOHATHS JIJIs
OOBSICHEHUSI OT/IEbHBIX (PAKTOB U SBICHUIA.

[Iporuo3upoBark peakMOHHYIO CIIOCOOHOCTh OPTaHUYECKUX W HEOPTraHWYECKHX
BEILIECTB.

PaccTaBisaTh KOAQOUIUEHTH B OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUAX C yUaCTHEM
OpPraHUYECKHUX M HEOPTaHMYECKUX BELIECTB METOIOM AIEKTPOHHOI0 OasiaHca.
OcCylecTBIATh LEMOYKH IPEBPALIEHUM ¢ yUaCTUEM XUMUYECKUX COEANHEHUH.



L4 I[eﬂaTB BBIUUCJICHUS 110 XUMUYCCKHUM YPABHCHUAM C YUACTUCM OPTaHUYCCKUX U
HCOPraHNYCCKHUX BCIICCTB C UCIIOJb30BaHUEM PA3JIMYHBIX 3JICMCHTOB CJIOKHOCTHU

YuyeHuk IMOJYYUT BO3MOKHOCTb HAYYMTHCH

e XapakTepu3oBaThb OPraHUYECKHE U HEOPraHWYECKHE BEIECTBA MO COCTaBY, CTPOCHUIO U
CBOMCTBaM, yCTaHaBIUBaTh MPUYMHHO-CIECICTBEHHBIE CBSA3M  MEXAY JaHHBIMHU
XapaKTEePUCTUKAMU BEILIECTBA.

e (CocTaBnsTh YpaBHEHMsI peEaKIUil Yepe3 MOJIEKYISIPHYI0O M CTPYKTYypHYyIO (opmyny
OPraHWYECKOTO  BEIIECTBA COOTBETCTBYIOIIMX  IOCJEIOBATEIBHOCTH  IPEBpPAILICHUMA
OpPraHMYECKUX BEIIECTB PA3IUYHBIX KIACCOB.

e lcmonp30BaTh MPUOOPETEHHBIC KIIFOUEBHIE KOMIIETEHIIMHM IPH BBITOJHEHUU MPOCKTOB U
y4eOHO-HUCCIEeIOBATEIbCKUX 3a/lad 10 M3YyYEHUIO CBOMCTB, CIOCOOOB TMOJNyYEHHUS U
pacro3HaBaHus BELIECTB.

e (OOBEKTHUBHO OlLIEHWBATh MH(GOPMAIUIO O BEIECTBAX U XMMHUYECKUX MPOIIeccax.

e (Oco3HaBaTh 3HAYCHHE TEOPETUUECKUX 3HAHUM 110 XUMUHU IS IPAKTUUECKON JCSITEIIbHOCTH
YeloBeKa.

e Pemarps 3amaun pa3sHOTO YPOBHS CIOXKHOCTH.

Pe3yJ'[bTaTl)I O0CBOCHUHA paﬁoqeﬁ nmporpaMmbl 3JIEKTHUBHOI'O Kypca XHMHHU

Hpe,[[MeTHLIe PE3YIbTAThl OCBOCHUS KypCa OTpPaAKaAr0T:

BJIQJICHHE CHCTEMOW XMMHYECKHUX 3HAHUH, KOTOpas BKJIIOYACT: OCHOBOIIOJATAIONINE IMOHATUS —
XAMHYECKUH 3JIEMEHT, aToM, SAPO aToMa, W30TOIBI, JJICKTPOHHAs 00ONoYKa aroma, S-, p-, d-
aTOMHBbIE OpOWTalIM, OCHOBHOE M BO30YXIEHHOE COCTOSHUS aTOMa, THOpUAM3ALUS ATOMHBIX
opOuTanelf, HOH, MOJEKYIa, BaJEHTHOCTb, 3JIEKTPOOTPHULATENLHOCTb, CTENEHb OKHCIECHHUS,
XMUMAYECKass CBS3b (KOBAICHTHAs, HMOHHAs, MeTaNIM4ecKas, BOJOPOAHAs), KPHUCTAUTMUECKas
pemeéTka, XUMHYECKasi PEeaKiysi, PacTBOp, DJCKTPOJIUTHI, HEIIEKTPOIMTHI, AIIEKTPOIUTHICCKAS
JMCCOLMalUs, CTENEeHb TUCCOLMALMU, BOJOPOIHBIN IOKa3aTeslb, OKHCIMTENb, BOCCTAHOBUTEIb,
TeroBod 3((PeKT XUMHUECKOW peakIuH, CKOPOCTh XHMHMYECKOW peakIMH, XUMHUYECKOe
paBHOBECHE; TEOPUU M 3aKOHBI, 3aKOHOMEPHOCTH, CHMBOJIMYECKHUH SI3bIK XUMUH, YCTaHABIUBAThH
B3aMMOCBSI3b, HCIIOJB30BaTh COOTBETCTBYIOIIME TIOHSATHS IPH OINHMCAHUH HEOPTaHUYECKUX H
OpPTaHUYECKUX BEIIECTB M UX MPEBPAIICHUH;

c(OPMHPOBAHHOCTh YMEHMSI HCIOJIb30BaTh XUMHMUYECKYIO CHUMBOJMKY JJSI COCTaBJICHHUS
(GOopMyIT BEIIECTB U YpaBHEHUI XMMHUYECKUX PEaKIMii, cucremMaTndeckyto HomeHkiatypy (IUPAC)
Y TPUBHAIIbHBIC HA3BaHUS OTICIILHBIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHUS OOBSICHSATH 3aBUCHMOCTh CBOMCTB BEIIECTB OT BUAa XUMHYECKOH
CBS3M M THUIA KPUCTAJUTMUECKON peIéTKu, OOMEHHBIH U JOHOPHO-AKIENTOPHBIH MEXaHHU3MBI
00pa3oBaHMs KOBAJCHTHOU CBS3H,

c(hOPMHUPOBAHHOCTh YMEHHH: KJIAaCCU(PUIIUPOBATh: HEOPTaHMYECKHE MW OpraHUYECKHe
BEIIECTBA MO WX COCTaBY, XUMHUYECKHE PEAKIUU IO PA3TUYHBIM MpPU3HAKAM (YUCIYy U COCTaBY
pearupyrommx BEIIeCTB, TEIIOBOMY 3G (eKTy peakini, H3MEHEHHIO CTeleHEH OKHCIICHUs
AJIEMEHTOB, OOPAaTHUMOCTH, YYacTHIO Karajiu3aTopa U JIpyrue); CaMOCTOSTEIbHO BBIOMpPATH
OCHOBAHHS ¥ KPUTEPHH JIJIs1 KIIACCU(DUKAIIMN N3YIaEMBIX BEIIECTB U XUMHUYECKUX PEAKIINA;

c(hOpMUPOBAHHOCTh YMEHHUS PACKPBIBATh CMBICI Mepuoaudeckoro 3akoHa J[. . Menneneena
U IGMOHCTPUPOBATH €TI0 CUCTEMATU3UPYIOIIYIO, OOBSICHUTEIBHYIO M IIPOTHOCTHYECKYIO (D YHKITUH;



c()OPMHUPOBAHHOCTh YMEHHUH: XapaKTEpHU30BaThb IEKTPOHHOE CTPOEHHE aTOMOB M HMOHOB
XUMUYECKUX DJIEMEHTOB IEepBOro—4eTBépPTOoro nepuonos llepuommueckoir cucremsr JI.M.
MenpeneeBa, UCIIOJIb3Ysl OHITHS «IHEPreTUUYECKUE YPOBHU», «IHEPTrEeTUUECKHE OLYPOBHU», «S-,
p-, d-aToMHBIC OpOHTANN», «OCHOBHOEC U BO30YXIEHHOE SHEPreTHYECKHE COCTOSHHUS aTOMay;
OOBSICHATh 3aKOHOMEPHOCTU M3MEHEHHUs CBOWCTB XMMHUYECKUX 3JIEMEHTOB M MX COEAMHEHHUH 110
nepuonaMm u rpynnaMm Ilepuonnueckon cucremsl . M. MeHneneeBa, BaJICHTHBIE BO3MOXHOCTH
aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHMSI X 3JIEKTPOHHBIX 000JI0YEK;

c(OPMHPOBAHHOCTh YMEHMH: XapaKTepHU30BaTh (OIMUCHIBATh) OOLIME XMMUYECKUE CBOICTBA
BELIECTB PAa3jIM4YHBIX KJIACCOB, IOATBEPKAATH CYIIECTBOBAHUE TI'CHETHYECKOM CBA3HM MEXKIY
HEOPraHUYECKUMU U OPraHMYEeCKHMMM BEIIECTBAMU C IOMOILBIO YPABHEHMH COOTBETCTBYIOLIMX
XMMHYECKUX PEAKIIUM;

Cc(OPMHUPOBAHHOCTb YMEHMs PACKPBIBATh CYLUIHOCTb: OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIX
peakiuii MOCPEeICTBOM COCTAaBJIEHUS 3JIEKTPOHHOTO OanaHca 3TUX peaklMid; peakuuid MOHHOTO
oOMeHa MyTEM COCTaBJICHHS UX MOJHBIX U COKPAIIEHHBIX NOHHBIX YPAaBHEHUH; PEaKIHid THIPOIIN3A;

c(OpPMUPOBAHHOCTh YMEHUS BBISBIIATH B3aMMOCBS3b XMMUYECKUX 3HAHUN C MOHATHSAMH U
IPEJCTAaBICHUAMHU JIPYTUX €CTECTBEHHO-HAYYHbIX IPEAMETOB Ui 060Jiee OCO3HAHHOIO OHUMAaHHUS
MaTEpUaIbHOIO €JUHCTBA MUPA;

c(OPMHPOBAHHOCTh YMEHHS MPOBOAUTH PACUETHI: C HMCIOJIB30BAaHUEM TOHSATHH «MaccoBas
JI0JIs1 BEILIECTBA B PACTBOPE» U «MOJIIpHAs KOHILIEHTpALMs»; MacChl BEIleCTBa WK 00bEMa rasa 1o
M3BECTHOMY KOJMYECTBY BEIIECTBA, Macce WM O0BbEMY OIHOIO M3 Y4YacTBYIOIIMX B PEaKLUU
BEIIECTB; TEMJIOBOT0 3((eKTa peakuuu; 3Ha4eHus1 BOJJOPOJHOIO MOKa3aTessi pacTBOPOB KUCIIOT U
11eJI0uell ¢ U3BECTHOW CTENEHBIO AUCCOIMalNU; Macchl (00bEMa, KOJIMYeCTBa BEIIECTBA) MPOJIYKTa
peakuuu, €ciii OJHO M3 MCXOJHBIX BEIIECTB JaHO B BUJAE PacTBOpa C ONPEIEIEHHOM MacCOBOU
70J1el pacTBOPEHHOIO BEIECTBA MJIM JIAHO B U30BITKE (MMEET NMPUMECH); JIOJU BBIXOJA MPOIYKTa
peakiyu; 00BbEMHBIX OTHOLIEHUH T'a30B.

HnaﬂnpyeMMe BOCIIUTATECJIBHBIC PE3YJIbLTATDI
HJ'IaHI/IpyCMI)IC PE3YIbTAaThBl BOCHWUTAHHWA HALCICHBI Ha IMCPCICKTUBY
Pa3BUTHA U CTAHOBJICHUSA JIMYHOCTHU 06yqa}omeroc;1. PCSYJ'ILTaTLI JOCTHIXXCHUA
LEJIH, pCHICHUA 3a/la4 BOCIIUTAHUA JaHbI B q)OpMC LEJICBBIX OPUCHTUPOB.

Hanpasienus XapaKkTepuCcTHKH (ITOKA3aTeJIH)

I'paxxnanckoe

COBpPCMCHHOM MUPOBOM COO6IJ_ICCTBC.

JEATEIbHOCTH.
OO6mamaomuii  OMBITOM TPAXKIAHCKOW  COIMAIBHO 3HAYUMOUW  JIEATEITLHOCTH
(IWKOIBHOM CaMOYIIPaBJICHUH, J0OpPOBOJIBUECTBE, JKOJIOTUYECKUX,
MIPUPOIOOXPAHHBIX, BOEHHO-TIATPUOTUYECKUX U JIp. OObEIUHEHUIX, aKIHIX,
MporpaMmax).

ITatpuoTnueckoe Belpaxkatomuii CBOIO  3THOKYJIBTYPHYKO HJIEHTUYHOCTb, JEMOHCTPHUPYIOIIUI

€r0 UCTOPUHU U KYJIbTYpHI.

00IIEepOCCHICKON KYJIbTYPHON HCHTUYHOCTH.

OcCoO3HaHHO BBIPAXKAIOIIMKM CBOK POCCHUMCKYIO TPAKIAHCKYIO HJIEHTUYHOCTH B
MOJINKYIBTYPHOM U MHOTOKOH()ECCHOHAJIbBHOM  POCCHUHCKOM  OOILECTBE,

OCO3HaHHO U [IeATENbHO BBIPAKAIOIIUNA HENmpuATHe JI000H NHCKPUMUHAIIMKM B

00IIIeCTBE MO COLHUAIBHBIM, HAI[MOHAIBHBIM, PACOBBIM, PEIMTMO3HBIM MPHU3HAKAM,
MPOSIBJIEHUM  DKCTPEMHU3MA, TEPPOPU3Ma, KOPPYHIUH, AHTUTOCYIaPCTBEHHON

MIPUBEP)KEHHOCTh K POIHOM KYJIbType Ha OCHOBE JIFOOBH K CBOEMY Hapoay, 3HaHUS

[TposiBisiomuii  yBakKeHHE K COOTEUECTBEHHUKAM, IPOKUBAIOUIMM 32 pPyOexoM,
MOAJEPKUBAIOIIMI  MX TpaBa, 3allUTy MX HHTEPECOB B  COXpPaHEHHUH




JyxoBHO-
HPaBCTBEHHOE

[IposiBasitomniAc  TPUBEP)KEHHOCTh  TPATUIIMOHHBIM  JyXOBHO-HPABCTBEHHBIM
LIEHHOCTSIM, KyJIbType HapoaoB Poccun (C yd4eTroM MUPOBO33PEHUYECKOTO,
HaIOHAJILHOTO, PEIUTHO3HOTO CaMOOTIPEICIICHHS CEMbH, JINYHOTO
CaMOOTIpE/ICIICHUS ).

JlelicTByIOIIMIA W OIICHUBAIOIIUM CBOE IOBEJACHUE M MOCTYINKH, MOBEJACHHUE U
IIOCTYIIKK JPYTUX JIIOAEH C MO3ULUH TPAOULUMOHHBIX POCCUHCKHX JyXOBHO-
HPaBCTBEHHBIX, COIMOKYJBTYPHBIX I[IEHHOCTEH M HOPM C YYETOM OCO3HAHUS
IIOCJIEICTBUM IIOCTYIIKOB.

Co3Haonid M JACSATEIbHO BBIPKAIONIMKA MOHUMAHHUE IIEHHOCTH KaxKJIOH
YeII0BEYECKON JTUYHOCTH, cBOOOIBI MHPOBO33PEHYECKOTO BEIOODA,
CaMOOTIPEJICIICHHUS, OTHOIICHHWS K PEIUIMH W PEIUTHO3HOM MPUHAIJICKHOCTH
YyeJIoBeKa.

DCcTETUYECKOE

3HAOWUKA U yBaXArOUIUMH XYJ0KECTBEHHOE TBOPYECTBO CBOETO HApoAa, IPYTrUX
HapoJI0B, TOHUMAIOIINN €ro 3HaYEHUE B KYJIBTYpE.

Kputnueckn  oneHuBaoOmMM W JEATEIBHO  NPOSIBISAIOIIMKA  MOHUMaHUE
SMOLIMOHAIIBHOTO BO3JIEHCTBUS UCKYCCTBA, €r0 BIMSHUSA HA AYIIEBHOE COCTOSHUE U
MOBEJICHUE JIIOCH.

Co3zHaroluil ¥ eATelNbHO MPOSBISAIOLINN TOHUMaHUE XYA0KECTBEHHON KYJIbTYpbI
KaK CpeJCTBa KOMMYHHKAIIUU M CaMOBBIPDAXKEHHS B COBPEMEHHOM OOIIECTBE,

Buapbl gesiTeJJbHOCTH YHyammxcsH, HAaNnpaBJ€HHbIC HA JOCTHKCHUE peE3yJibTaTa

e VYcraHaBIMBaTh B3aUMOCBSI3U OPraHMUYECKON U HEOPraHUUECKON XUMUU B CUCTEME
€CTECTBEHHbIX HAYK M €€ pPOJb B XKHU3HHU.

e OOBACHATH 3HAUEHNUE XUMUYECKOM (OpMyJIbl BELIECTBA KAaK  BBIpa)KEHUE
Ka4eCTBEHHOI' 0, KOJJMYECTBEHHOT'O COCTaBa BEILIECTBA.

e PaccunTsIBaTh MacCOBBIE U MOJIbHBIE JOJIH 3JIEMEHTOB B XMMUUYECKOM COEIMHEHUH.

OHpe,[[eJ'I}ITB (bOpMy.TILI CO€OUHEHMUH O U3BECTHHIM MaCCOBBIM, MOJIBHBIM IOJISAM

OJICMCHTOB.

Hcnons30BaTh anropuT™Mel IPH PELICHUH 3a1a4.

OnuceIBaTh TEHETUYECKUE CBSI3U MEXK/1y M3yUYEHHBIMU KJIACCAMH BELIECTB.

HccenenoBaTth CBOMCTBA U3YYaEMBIX BELLIECTB.

O060011aTh 3HaHUS U JeNaTh BBIBOBI O 3aKOHOMEPHOCTSX U3MEHEHHH CBOMCTB BEILIECTB B

TOMOJIOTHYECKUX PsIax.
e (CocraBiars 0000IIAIOIINE CXEMBI

@opMBbI KOHTPOJISI: TECT, IPOBEpOUHas paboTa.
@®opmbl padoThI: TPYIIOBHIC, HHAWBUYaIbHBIE.

COAEPX KXAHUE DJIEKTUBHOI'O KYPCA
«IToaroroBka k EI'D mo xumumn»

CTpyKTypa KOHTPOJIbHO-U3MepUTEIbLHBIX MaTepuaiaoB EI'D mo xumuu (1 gac).

Cremuduxanus EI'D no xumuu 2025 r. [Tnan sx3amenannonnoit padorst EI'D mo xumun
2025 r. (ITPUJIOXKEHUE x crnemudukanun). Kogudukarop 31eMEHTOB COAEpKaHUS 10
xumun uia coctaBienus KMMos EI'D 2025 r. KoHTposbHO-U3MepUTENIbHBIE MaTepUAIIbI
no xumuu 2024 r. (aHa M3 THMTUYHBIX OMIHOOK).

Tema 1. TeopeTuueckne ocHOBbI xumuu. Oomasi xumusi (8 yacon)
1.1. Xumuyeckuil snemenm

CoBpeMeHHbIE TPEACTaBICHUS O CTpoeHHH aToMa. CTpoeHHE 3JIEKTPOHHBIX 000J0YEeK
aTOMOB JJIEMEHTOB IEPBBIX YETBIPEX MEPUOAOB: S-, P- U d-3JeMEHTBI. DIIEKTPOHHAsI




KoHurypamnus aroma. OCHOBHOE U BO30Y)KJJCHHOE COCTOSTHHE aTOMOB.
[lepuonuueckuii 3aKOH M MEPUOJAMYECKAs CUCTEMa XHMHUYeCKuxX »siemeHToB .M.
MenpneneeBa. Paguycsl aToMOB, UX MNEPUOJUYECKHUE WU3MEHEHHUS B CHCTEME XHUMHMUYECKHX
3JIEMEHTOB. 3aKOHOMEPHOCTH M3MEHEHHMS XHUMHUYECKHMX CBOHCTB DJJIEMEHTOB M HX
COEIMHEHMH 10 nepuoAamu rpynnam. [loHsTHe 0 paaroaKTUBHOCTH.
1.2 Xumuueckas c6s436 u cmpoenue eujecmaea
KoBaneHtHass xumuueckas CBs3b, €€ pPa3HOBUIHOCTH (MOJSpHAas U HEMOJIIpHAs),
MeXaHU3Mbl 00pa3oBaHus. XapaKTePUCTHUKU KOBAJCHTHOM CBS3M (IUIMHA U DHEPIHs CBS3HU).
HNonnas cBsa3b. MeTtammueckas cBa3b. BonopoaHas cBs3b.
DneKTpooTpruUaTeabHOCTh. CTENEHb OKUCIEHUS M BAJIEHTHOCTh XMMHYECKUX 3JIEMEHTOB.
BemectBa MOJEKYJIIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUS. 3aBUCUMOCTb CBOMCTB BELIECTB
OT 0COOEHHOCTEHN X KPUCTAJUTMUECKON PELIeTKH.
1.3. Xumuuecxue peaxyuu
1.3.1. Xumuueckas kunemuxa
Knaccugukanus XuMudecknx peakuui. TermoBoit ¢ dexr XUMHUYECKON
peakuuu.
Tepmoxumuueckue ypaBHeHUs. CKOPOCTh peakilny, €€ 3aBUCUMOCTh OT Pa3IUYHBIX (DAKTOPOB.
OOpatumble U HEOOpaTUMble XMMHUUYECKHE peakluu. XUMHUUYECKoe paBHOBecue. CMeleHue
XUMHUYECKOTO PAaBHOBECHUS IOJ] IEUCTBUEM PA3ITUYHBIX (PAKTOPOB.
1.3.2. Teopus snexmpoarumuueckotl ouccoyuayuu
DNEKTPOIUTUYECKAs JUCCOLMALUS AIEKTPOJIUTOB B BOJHBIX pacTBopax. CUIbHBIE U cila0ble
ANEKTPONIUTHI. Peakuinyu noHHOTO 0OMeHa.
XapakTepHble XHMHUYCCKHE CBOWCTBA OKCHJOB: OCHOBHBIX, aM(OTEPHBIX, KHUCIOTHBIX.
XapakTepHble XHMHUYECKHE CBOWCTBA OCHOBaHUW U  aM(pOTEpPHBIX TUIAPOKCUIOB.
XapakTepHble XUMHUYECKHME CBOWCTBA KHCIOT. XapaKTEpUCTHKA OCHOBHBIX KJIACCOB
HEOPraHMYECKUX COCIMHEHHH C TO3UIIMH TEOPUH deKTpoauTHdeckoi aucconuanuu (TO/I).
XapakTepHble XUMHYECKHE CBOMCTBA COJICH: CPEHUX, KUCIBIX, OCHOBHBIX; KOMIUIEKCHBIX
(Ha npumepe COCTMHEHU I AITIOMUHUS u [IUHKA). IM'uaponus COJIEH.

Cpena BOOHBIXPACTBOPOB: KHCIas, HEHUTpanbHasl, menoynas. Bogopoausiii mokaszarens (pH).
Nunukatopel. Onpenenenue xapakTepa cpeibl BOAHBIX PACTBOPOB BEIIECTB.
1.3.3. Oxucaumenvro-6occmanosumenvhvie peakyuu.
Peakiun okuCIUTENBHO-BOCCTAHOBUTENBHBIE, UX Kiaccudukanus Kopposuss metamioB u
CHOCOOBI 3aIIUTHI OT He€. DIEKTPOIU3 PACIIaBOB M PACTBOPOB (COJIEH, IIeTIoUei, KUCIOT).
Peaknuu, moaTBepKaromMe  B3aMMOCBA3b  PA3MYHBIX  KJIACCOB  HEOPTaHHMYECKHUX
COCJIMHECHUH.
1.4. Pemiennie TpEeHUPOBOUHBIX 3a/a4 1Mo Teme: «TeopeTHdeckrne OCHOBBI

xumun. O6mas xumus» » (mo marepuaiam KHMos EI'D)
Brruucnenne maccel pacTBOPEHHOTO BEIIECTBA, COJEPIKAIIETOCS B OMPENEICHHON Macce
pacTBopa C H3BECTHOM MaccoBOHW jgoneil. PacdeTpl: 0OBEMHBIX OTHONIEHUH Ta30B IMpH
XUMUYECKUX peaknusax. Pacuersl: TermoBoro sddekra peakuu. PacueTsr: MaccoBoit qonu
(Macchl) XMMHUYECKOTO COCIMHCHHS B CMECH.
Hanmucanne ypaBHEHWII  OKHCIMTEIbHO-BOCCTAHOBUTEIIBHBIX  PEAKIUW, pPacCTAHOBKA
K03 (HUIIMEHTOB METOI0M JIEKTPOHHOTO OanaHca.

Tema 2. Heoprannyeckas xumusi (10 yacos)

2.1.XapakTeprcTUKa METAJIOB TNIABHBIX TOATPYII M UX COSAMHEHUN
OOmiass xapakTepucTHKa MeTalioB riaBHbIX mnoarpynn |-l rpynm B cBs3m ¢ wux
MOJIOKEHUEM B NEPUOJMYECKOM cucTteMe Xumuueckux siemeHToB .M. MenpaeneeBa u
O0COOEHHOCTH CTPOEHHS UX aTOMOB.
XapakTepHble XMMHYECKHE CBOMCTBA MPOCTHIX BEUIECTB M COEJUHEHUN METaIOB -
[IEJ0YHBIX, MEI0YHO3EMEIIbHBIX, ATIOMUHUS.

2.2.XapakTeprcTUKa HEMETAJUIOB INIABHBIX OATPYIIT U UX COSAMHEHUN



OOmiast xapakTepucTUKa HeMeTauloB TnaBHbBIX noarpynn |V-VII rpynn B cBsizu ¢ ux
MOJIO)KEHUEM B MEPHOIUYECKON cucrteme Xxumudeckux snemeHToB .M. Menneneea u
0COOEHHOCTSIMH CTPOCHHS UX aTOMOB.
XapakTepHble XMMHUYECKHME CBOMCTBA IPOCTBIX BEIIECTB M COCAVMHECHHMH HEMETaIOB -
BOJIOpPO/1a, TAJIOTEHOB, KUCIIOPO/1a, CEpPhI, a30Ta, ¢ocdopa, yriaepona, KpeMHUS.
2.3.XapaKkTepuCTUKA NIEPEXOIHBIX IEMEHTOB U UX COCAMHEHUI.
XapakTepucTuKa NEPEeXOJHBIX JJEMEHTOB — MeEIM, IMHKA, XpoMa, >Kejle3a I0 HX
MOJIOKEHUIO B MEPUOJUYECKON cHucTeMe XumHuueckux siemeHtoB J[.M. MenneneeBa u
0COOEHHOCTSIM CTPOCHHS UX aTOMOB.
XapakTepHble XMMHYECKHE CBOMCTBA IPOCTBIX BEIIECTB MU COCAMHEHHH IIEPEXOIHBIX
METAJIJIOB — ME/IU, IUHKA, XPOMa, JKeJle3a.
2.4. PemeHue TPeHUPOBOUHBIX 3aj1a4d o TeMe: «HeopraHnudeckas XUMHsD)
(nomarepuanam KliMos EI'D)
Pacuersl: Macchl (0ObeMa, KOJMYECTBA BEIIECTBA) MPOAYKTa PpEaKUUH, €CIH OAHO U3
BEILIECTB JJaHO B BUJIE PacTBOpA C OIIPEACIICHHON MAaCCOBOM J10JI€M paCTBOPEHHOTO BEILIECTBA.
PacueTsl: MaccoBol WM OOBEMHOW JONM BBIXOJA MPOAYKTA pEaKIUH OT TEOPETUUYECKU
BO3MOXXHOTO. Pacuerbl: MaccoBoil m0iM (Macchl) XMMHUYECKOTO COEIUHEHUS B CMECH.
Onpenenenne pH cpenbl pacTBOpoM COEi.
['enernueckast CBA3b MEXKIY OCHOBHBIMHM KJIACCAMU HEOPTaHUYECKUX COEAMHEHUH.
KauecTBeHHBIE peakIMM HA HEOPTaHUYECKUE BEILIECTBA U HOHBI.
Tema 3. Opranuyeckas xumusi (10 yacon)
3.1. YreBogopoibt
Teopus CTpoeHHs  OpraHM4ecKHX coeauHeHud. HM3omepus —  cIpykTypHas wu
IIPOCTPAHCTBEHHAsA. | 'OMOJIOTH ¥ TOMOJIOTHYECKUH Psi.
Tumbl cBs3eil B MOJIeKyJlaX OPraHUYECKHX BemIecTB. | mOpuam3amus aTOMHBIX OpOHUTaje
yrnepoga. Paguxan. @OynkuuonanbHas rpynna. Kraccudukauus u HOMEHKIaTypa
OpPraHNYECKUX COCTUHEHUH.
XapakTepHble XMMHYECKHE CBOWMCTBA YIVIEBOAOPOJOB: aJKAaHOB, LUKJIOAJIKAHOB, AJIKEHOB,
JMEHOB, aJIKMHOB. [IpupoaHble UCTOYHUKHU YIJIEBOAOPOJOB, UX MepepadboTka. MexaHu3Mbl
peakuuil npucoeAuHEHus B opranndyeckon xumuu. Ilpasuno B.B. MapkoBHUKOBa, IIPaBUIIO
3aiieBa A.M.
XapakTepHble XUMUYECKUE CBOMCTBA apOMAaTHUECKUX YIIIEBOJOPOJIOB: O€H30J1a U TOIyoJIa.
MexaHu3Mbl peaklMii AMeKTPOPUIBHOTO 3aMEIICHNS B OPraHUYECKUX PeaKIUsX.
BricokoMoneKynsipHbIE COEAUMHEHMs. Peakuuu mnonuMepu3aluyd M IOJMKOHJCHCALUH.
[Tomumepsl. Imactmaccsl, BOJIOKHA, KAy4yKH.
3.2. Kucnoposacozaepskariye opraHi4eckrue CoeIMHEHMs

XapakTepHble XUMHUYECKHE CBOWCTBA NPEENbHBIX OJAHOATOMHBIX W MHOTOATOMHBIX
CnUpTOB, (eHosna. XapakTepHble XUMHMUYECKHE CBOWCTBA ajbJErMJIOB, MPEEeIbHBIX
KapOOHOBBIX KHCIIOT, CJOXHBIX 3¢upoB. buojgormdecku BakKHbIE BELIECTBA: YTIJIEBOJIbI
(MOHOCaxapH/Ipl, TUcCaxapubl, Moaucaxapusl). Peakiuu, moaTBepKAaonue B3auMOCBs3b
YTJIE€BOIOPOAOB U KUCIOPOJICOIEPKALIUX OPraHUUYECKUX COCTUHEHH.
OpraHuyeckne COEIMHEHHs, COAEp)Kallle HECKOJbKO (yHKIHOHAIBHBIX. OcoOeHHOCTH
XUMHUYECKHX CBOMCTB.

4.3. A3zoTconepxalire OpraHM4ecKUe COSIUHEHUS U

OHMOJIOrMYECKH Ba)KHbIE OPraHUYEeCKUE BEIIECTBA

XapakTepHble XUMUUYECKUE CBOMCTBA a30TCOAEPKAIMX OPTaHUYECKUX COEAMHEHNI: aMUHOB
Y aMUHOKHCIIOT. brosorndecku BaskHbIE BEIIECTBA: KHUPbI, OCIKU, HYKJIEHHOBBIE KHCIOTHI.
I'opmoHbl. @epMeHTHI. MeTalIopraHnyecKue COeqMHEHMSL.

4.4, Pemienne nmnpakTUyeckux 3ajgad MO TEME:

«Opranunueckas xumus» (o marepuainam KMMos EI'D)

Haxoxxnenne wmonekynsapHoit  Qopmynbl  BemiecTBa. [ eHeTHdeckass CBSI3b  MEXKIY
HEOpPraHMYECKUMHU U OPraHMYECKUMHU BellecTBaMU. ['eHeTnueckas cBA3b MEX1y OCHOBHBIMU



KJIacCaMH HEOPraHWYeCKNX BemiecTB. KauecTBEHHBIE pEaKIMU Ha HEKOTOPHIE KIIACCHI
OpPraHUYECKUX COECTUHEHHH (aJIKEHBI, aJKaHbl, CIIUPTHI, albJAETHAbI, KApOOHOBBIE KHUCIOTHI,
yraeBobl, 0enkn). Maentudukaus opraHndecKux COeTMHEHUH.

Tema 5. O6001IeHNe U TOBTOPEHHE MaTepuaia Kypca xumuu (4

yaca)

OcHoBHblE TOHATHS W 3aKOoHbl XxuUMHM. llepumonnueckuit 3axon J[.M.MenneneeBa u ero
¢buzmveckuii cmbici. Teopus cTpoeHms opraHuueckux BemectB A.M. byrtnepoBa wu
0COOEHHOCTH OpPraHMYECKUX coeanHeHHH. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIC PEAKIMUA B
HEOPraHMYECKOM M opraHndeckoil XuMuu. ['eHeTHuecKas CBSI3b MEX]y HEOPraHUUECKUMU U
OPraHMYECKUMHU  COEIMHEHUSMU. OKCIEPUMEHTAIBHBIE OCHOBbl ~ OpPraHMYECKOH U
HEOPraHUYECKON XUMUHU.

PaboTa ¢ KOHTpOIBbHO-U3MEpHUTENbHBIME MaTepuanamu EI'D o xumumu.

Hmozoewtii konmponw 6 popme EII.

YyeOHo-TeMaTHYECKHII IIJIAH

Ne HaumenoBanue Kou- B Tom uncie
/I pas3AcioB U TEM BO | [IpakTtuuec ®opmbl paboTHI
4acoB Kue
3aHATUSA
1 | CrpykTypa KOHTPOJIEHO- 1 - Jlexuus

HU3MEPHUTEIIbHBIX MaTEPHAJIOB
EI'D o xumun

2 | Teopernueckue ocHOBBI XumMuu| 8 4 Pa36op tectoB u 3anau EI'D, cocraBnenue
OO61mas XxumMust QITOPUTMOB PEHICHUSI.

3 | Heopranuueckas xumus. 10 6 Pa30op TectoB u 3anau EI'D, cocraBnenue
AJITOPUTMOB pEIIEHMS.

4 | Opranuveckasi XUMUsl. 10 5 Pa36op TectoB u 3agau EI'D, cocraBnenue
AITOPUTMOB PETICHHS.

5 | O0oO01IeHNE U TOBTOPEHNE 5 5 Pa30op TectoB u 3agau EI'D, cocraBnenue

Marcpuaia Kypca XuMuu AJITOPUTMOB PCUICHUS.




TEMATHYECKOE IINTAHUPOBAHHUE

No Tema ypoxka KOJINYECTBO
ypoka
1 CTpyKTypa KOHTPOJbHO-U3MEPUTENIbHBIX MaTepruasioB EI'D mo xumun 1
Tema 1. TeopeTuueckne ocHOBbI xumMuu. Oomasi xumusi. (8 yacoB)
2 XHUMUYECKUH 3JIEMEHT U XHUMUYECKasi CBSI3b. 1
3 Pemenne 3amau mo teme: «XHMMHYECKUN HJIEMEHT M XUMHUYECKas 1
CBSI3bY.
4 XuMuyeckasi KHHETHKA. 1
5) Pemenue 3agad no reme: «XuMuUYeCKask KWUHETUKA. 1
6 Teopust 5JEKTPOIUTUYECKOM TUCCOLMAIIUU. 1
7 Pemienne 3amau  mno Teme: «Teopus  AIEKTPOJUTHUECKON 1
JTUCCOLIUAITUI.
8 OKHCIUTENEHO-BOCCTAHOBUTEIHHBIC PEAKIIHH. 1
9 Pemenne 3amau mo Tteme: «OKUCIUTEIHLHO-BOCCTAHOBUTEIHHBIC 1
peaxum.
Tema 2. Heopranuueckasi xumus. (10 yacoB)
10 XapaKkTepruCTUKa METAJIJIOB IIABHBIX MOATPYI H UX COSAHMHCHUM. 1
11 Pemenue 3amaa mo teme: «lllenounsie u meno9HO3EMENIbHBIC 1
AJIEMEHTHI U UX COCJIMHEHUS], ATIOMUHUIN U €r0 COSTUHEHUSI.
12 XapakTeprucTUKa HEMETAIJIOB IVIABHBIX MOATPYII U UX COSAMHEHUN 1
(ramoreHsl, MOATpyNIa KUCIOPOIa, BOJOPO).
13 Pemenne 3amau o teme: «l amoreHs». 1
14 Pemenue 3anau o reme: «[loarpyrma Kuciopoaa, BOJOPOI». 1
15 XapakTeprucTUKa HEMETAIJIOB TJIABHBIX MOATPYII U UX COSAMHEHUN 1
(moxrpymmna azoTa, HOArpyIa yriaeposa).
16 Pewenue 3anau no teme: «lloarpymnma azoray. 1
17 Pemenue 3anaq no teme: «lloarpynmna yraepona». 1
18 XapakTepuCcTUKa METAIJIOB TOOOYHBIX MOJTPYI U UX COCTUHEHUH. 1
19 Pemenne 3amau mo teme: «XapakTeprCTHKA METAIUIOB MTOOOYHBIX 1
MIOATPYIIII U UX COETUHEHUI.
Tema 3. Oprannyeckasi xumus. (10 yacon)
20 Teopus cTpoeHns OpraHUYECKUX coeTMHeHui. M3omepusi. 1
21 YrneBogopoasl — ajKaHbl, AalKEHbI, I[HKJIOAIKaHbI, AaJKUHBI, 1
QJIKa/TUCHBI.
22 Pemenue 3amau o teme: «lIpenenpHbIe YIIIE€BOIOPOIBI. 1
23 Pemenue 3amau o teme: «HemnpenenbHbIe yTrIeBOAOPOIBI». 1
24 ApomaTH4ecKue yriieBo0POIbI. 1
25 Kucnoponcoaepxaiiue opraHu4eckie CoOeIMHEHUs (CpaBHUTENbHAS 1

XapaKTepUCTHKA CIUPTOB, AJIbJCTHA0B U KAPOOHOBBIX KUCIIOT).




26 Pemenue 3amau. 1

27 Pemenue 3amau. 1

28 A3oTcosepiKalue OpraHUYecKue COCTUHEHUS U OWOJIOTHYECKU 1
Ba)KHBIC BEIIICCTBA.

29 Pemenue 3amauy. 1
Tema 4. O6001meHNe U MOBTOPEHHE MaTepHaia Kypca xumun (4 yaca)

30 O06o00uieHne MaTeprana mo TeMe MIKOJILHOTro Kypca «O0mas XuMus» 1
- pelIeHHE CIOXKHBIX 3a/1a4, pa300p THIHYHBIX OLIHOOK.

31 O6oOmienne  MaTepuasa MO  TeM€  LIKOJBHOIO  Kypca 1

«Heopranuveckasi XuMUs» - PEIICHUE CIOXKHBIX 3a/1a4, pa3oop
TUNMUYHBIX OLINOOK.

32 O06o00uieHne MaTepuala 1Mo TeMe IKOJIBHOTO Kypca «Opranndeckas 1
XMMHUSD» - pEIIeHUE CII0KHBIX 3a71a4, pa300p TUIHYHBIX OIIHOOK.

33 Wroroseiii koHTpOIb B hopme EI'D. 1
34 3aueTHBIN ypOK
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