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PaGouass mporpamma
3JIEKTUBHOIO Kypca 1/ yyamuxca 11 kimacca
«IloaroroBka k EI'D mo xumum»

IHosicHuTeNLHAA 3aNIUCKA

[Tporpamma 351eKTUBHOTO Kypca o xumuu ajs 11 kinacca coctaBieHa Ha OCHOBE:

- mpuka3a MunuctepcTBa oOpazoBanust 1 Hayku Poccuiickoit ®enepamuu ot 17.05.2012
No 413 «O06 yrtBepxkaeHun ¢eaepaJbHOr0 TOCYIapCTBEHHOTO 00pa30BaTEIbHOTO CTaHIapTa
cpenHero obmiero oopazoBanus» (B pea. Ot 12.08.2022);

- npukaza MunucrepcTBa npocsiienusi Poccuiickoit @enepaunn ot 23.11.2022 No 1014
«O06 yrBepxkaeHun (enepasbHOM  00pa30BAaTENbHONH HPOTpaMMBbl  CPEIHEro  OOIIEro
o0pa3oBaHUsY;

- MeTtoauyeckux pEeKOMEHJAUN IO CHCTEME OLIEHKH JOCTHKEHHUS O0Yy4arolMMHCS
IUTAHUPYEMBIX PE3YyJIbTaTOB OCBOEHMSI IPOrpaMM HayaJlbHOI'O, OCHOBHOT'O OOILIEro U CPEIaHEro
obrrero oopazosanus (mucbMo Munnpocsenieaust Poccun ot 13.01.2023 Ne 03-49);

- YyeOHoro mimana u romoBoro kamenpapHoro rpapuka MKOVY «COILl wum. rBapauu
nenteHanTa CoiBynbcKkoro B.A.».

Ha uzyuenue snexruBHoro kypca «Iloaroroska k EI'D no xumuu» B 11 kinacce oTBoauTCs
34 gaca, 1 yac B HeJIEJIIO.

JlaHHbIN 37€KTUBHBIN KypcC IpelHa3HaueH JUIsl MOAroToBkH yyamuxcs 11 kiacca k EI'D
10 XUMUH.

Llenu u 3a0auu Kypca:
- U3y4YEHHE OCHOBHBIX TEMAaTUYECKHX Pa3/esioB, HEOOXOAUMBIX JUIsl YCHEIIHON ciauu Enunoro
['ocymapcTBeHHOrO DK3aMeHa 110 XUMUU;
-3aKperieHue, CHUCTeMaTH3alusi M YriIyOJleHWe 3HaHUM Ydaluxcs [0 HEOPraHMYecKoW M
OpPraHUYeCcKO XMMHMH COOTBETCTBYIOLIUX TPEOOBAHUSAM €JMHOI0 T'OCY1apCTBEHHOTO IK3aMEHa;
- OCBOCHHME 3HAaHHH O XMMHUYECKOM COCTABIIIIOLIEH €CTECTBEHHO-HAYYHOW KapTHHBI MHpA,
BOKHEUIINX XUMUUECKUX ITOHATUAX, 3aKOHAX U TCOPUSX;
- OBJIQJICHHME YMEHUSMHU INPUMEHATH IOJyYE€HHbIE 3HaHUS JUIsl OOBSCHEHHUS Pa3HOOOpPa3HbBIX
XUMUYECKUX SIBJICHUH U CBOMCTB BEILECTB;
- pa3BUTHE I103HABATEIbHBIX HHTEPECOB M HUHTEJUIEKTYaJIbHBIX CIOCOOHOCTEM B mpolecce
CaMOCTOSITENIFHOTO IPUOOPETEHUS] XUMHUYECKHMX 3HAHUM C MCIOJIb30BAaHUEM DPa3IUYHBIX
MCTOYHUKOB MH(POPMAIIH, B TOM YUCJIE KOMIIBIOTEPHBIX;
- BOCIIUTaHME YOEKJAEHHOCTU B MO3UTHBHOM POJIM XUMHM B JKU3HU COBPEMEHHOTO OOLIECTBa,
HEOOXOJUMOCTH XUMHUYECKH TPAMOTHOTO OTHOIICHHS K CBOEMY 30POBbI0 U OKpYXKarouleu
cpene;
- MpUMEHEHHUE TOJYYEHHBIX 3HAHUN M yMEHUU Juis 0e30MacHOro MCIOJIb30BaHMS BEIIECTB U
MaTepHajoB B OBITY, CEIbCKOM XO3SICTBE U Ha MPOU3BOJACTBE, PELICHUS MPAKTHUECKUX 3a/1a4 B
MTOBCEHEBHOM KU3HH, NMPEAYIPEKICHUS SBICHUN, HAHOCSAUIMX BpPEI 3JI0POBBI0 YEIOBEKA W
OKpYXKarollleH cpere;
- 03HAKOMJIEHHME Y4allluXcs ¢ TUIIOBBIMU BapuanTtaMu EI'D o xumun.

Ilepeuenv mpebosanuii K ypoeHio no020mosKu,
npoegepaemuvlx Ha eOUHOM 20CYOapCMEEHHOM IK3IAMEHE NO XUMUU

3namv/nonumamo:

1.1 Bascneitmue xumuueckue nonamus



[ToruMaTh CMBICT BaKHEHIIUX MOHATUHA (BBIACISTH UX XapaKTEPHBIE MPHU3HAKH): BEIIECTBO,
XUMUYECKUM 3JIEMEHT, aTOM, MOJIEKYJIa, OTHOCUTEJIbHbIE aTOMHBIE U MOJICKYJISIPHBIE MAacCChI,
HOH, MH30TOMNBI, XHWMHYECKas CBA3b, ANEKTPOOTPHUIIATEIIBHOCTh, BAJICHTHOCTh, CTCICHBb
OKHUCJICHHS, MOIIb, MOJISIpHAasT Macca, MOJIAPHBIA 00beM, BEIIECTBA MOJCKYJISIPHOTO U
HEMOJICKYJIIPHOTO CTPOCHHMS, PACTBOPBI, SJIEKTPOIHUTHI U HEIJICKTPOIUTHI, AJICKTPOIUTHUCCKAS
JIUCCOIMAIUSA, THAPOJIN3, OKUCIUTEIb M BOCCTAHOBUTEIb, OKHCICHHE M BOCCTAaHOBIICHHE,
3JICKTPOJIU3, CKOPOCTh XUMHYECKON pPEaKIUd, XUMHUYECKOE DPABHOBECHE, TEIJIOBOW 3(heKT
pEaKIuu, yrIIepoIHbIN CKeJeT, GyHKIIMOHATbHAS TPYIIa, H30MEPHUS U TOMOJIOTHS, CTPYKTypHAas
U TIPOCTPAHCTBEHHAS U30MEPHS, OCHOBHBIC THUIIBI PEaKIIMi B HEOPTaHUYECKOW U OPraHUYECKOU
XMMMU; BBISIBIISITh B3AaMMOCBSI3H ITOHATHI; MCII0JIb30BaTh Ba)KHEHIIINE XUMUYECKHE
JU1s1 OOBSICHEHHSI OTJEIBHBIX (DAKTOB M SIBJICHHH.

1.2 Ocnosnuie 3axkonbl u meopuu Xumuu

[IpuMeHATh OCHOBHBIE TOJIOKEHUSI XUMHUYECKUX TEOPHH (CTpPOCHHUS aToMa, XMMHYECKOUW CBSI3H,
ANEKTPOIUTUYECKON JUCCOLMAIINH, KUCIOT U OCHOBaHUH, CTPOEHUSI OPTaHUYECKUX

COCTMHCHU I, XUMUUYECKOW KUHETHUKHN ) JUIsl aHAJIM3a CTPOCHUS U CBOMCTB BEILIECTB;

MOHUMATh TPAHUIBI MPUMEHUMOCTH M3YYCHHBIX XWMHUUYECKHX TEOPUd; IMOHUMATh CMBICI
[Tepunonnueckoro 3akoHa /[.M. MeHeneeBa U HCIOIB30BaTh €ro JUIsl KAYECTBEHHOTO aHan3a 1
000CHOBaHHUSI OCHOBHBIX 3aKOHOMEPHOCTEW CTPOCHUSI aTOMOB, CBOMCTB XUMUYECKUX JIEMEHTOB
U UX COCIUHEHUH.

1.3 Basicnetiumue eewjecmea u mamepuanvl

KnaccudumupoBarh HeOpraHWYeCKHE€ M OpPraHMYECKHME BEIIECTBA II0 BCEM HM3BECTHBIM
KJIAaCCU(PUKANMOHHBIM IIPU3HAKAM; TIOHUMATh, YTO MPAKTUYECKOE MPUMCHEHHUE BEIICCTB
OOyCIIOBIIEHO WX COCTaBOM, CTPOCHMEM M CBOWCTBAMHU; HMEThb MPEACTABICHUE O POJU U
3HAQYEHUH JAHHOTO BEILECTBA B MPAKTUKE; OOBSICHATH OOIIKME CIIOCOOBI M MPUHIIUIIBI TOTYYEHUS
HanboJiee BaXKHBIX BEIECTB.

Ymemo:

2.1 Hazvigamp

W3YYEHHBIE BEIIECTBA 10 TPUBUAJIBHON MIIM MEXYHAPOIHOM HOMEHKIIATYpE.

2.2 Onpeoenamu/ kKnaccuguyuposamsp:

BaJICHTHOCTb, CTEIIEHb OKUCIICHHS XUMHUYECKHX JIEMEHTOB, 3apsibl MOHOB; BHJ XMMHYECKHX
CBA3€M B COENMHEHUSAX U THUN KPUCTAUIMYECKOW pEIIeTKH; IMPOCTPAHCTBEHHOE CTPOEHUE
MOJIEKYJI; XapaKTep Cpelbl BOAHBIX PACTBOPOB BEIIECTB; OKUCIUTENIb U BOCCTAHOBUTEIID;
NPUHAJIEKHOCTh BEUIECTB K pPa3jIMUHbIM KjlaccaM HEOPraHM4eCKHMX U OpraHM4ecKHX
COEIMHEHUI; TOMOJIOTH M M30MEPBI; XMMUUECKHE PEAKIIMM B HEOPraHUUECKON M OpraHu4ecKon
XUMUH (110 BCEM U3BECTHBIM KJIaCCU(PHUKAIIMOHHBIM IPU3HAKAM).

2.3 Xapaxmepu3zoeamo:

S-, p- u d-3eMeHThI 10 uX nojoxkeHuto B [lepuomndeckoit cucteme JI.M. MenneneeBa; oOrue
XMMHUYECKHE CBOMCTBA MPOCTBIX BEIIECTB — METAUIOB M HEMETaIoB; OOIIMEe XUMHYECKHE
CBOICTBa OCHOBHBIX KJIACCOB HEOPraHMYECKUX COEIUWHEHHWH, CBOICTBAa  OTAEIBHBIX
IIPEJICTAaBUTENIEH 3TUX KJIACCOB; CTPOECHHUE M XMMHUYECKUE CBOMCTBA M3YyUEHHBIX OPraHMYECKHX
COCTUHEHUN.

2.5 Obvacuamo:

3aBHCHUMOCTh CBOWCTB XMMHMUYECKHUX DJIEMEHTOB U UX COEJAMHEHUN OT MOJIOKEHHUS IJIEMEHTa B
[lepuonuueckoit cucreme J[.M. MenzaeneeBa; mnpupoay XUMHYECKOH CBsSI3M (MOHHOM,
KOBQJICHTHOW, METAZTMYECKON, BOJOPOJHON); 3aBUCUMOCTh CBOWCTB HEOPTaHHMYECKUX U
OpPraHMYECKUX BEIIECTB OT MX COCTaBa U CTPOEHUS; CYIIHOCTh M3YyYEHHBIX BHUAOB XMMHYECKHX
peakuuii:  ANEKTPOJIUTUYECKOW  JUCCOLMALMM, HWOHHOTO  OOMEHa, OKHUCIUTEIbHO -
BOCCTAHOBUTEJNIBHBIX (M COCTABIATH UX YpaBHEHHUs);BIUSHUE Pa3IMYHBIX (PAKTOPOB HA CKOPOCTh
XUMHUYECKON PEeaKIMK U Ha CMEIIEHUE XUMUYECKOTO PaBHOBECHS.

2.5 ITnanuposamv/npoeoouma:



AKCIEPUMEHT I10 TIOJTYYCHHUIO U PACIIO3HABAHUIO BAKHEHUIITNX HEOPTaHWYECKUX M OPTaHUYECKUX
COCIMHEHUH, C yUETOM MPHOOPETEHHBIX 3HAHUH O TIpaBHIax 0e30macHoN paboTHI C BEIMIECTBAMU
B JIA0OPATOPUU | B OBITY; BEIYUCICHHS [0 XUMHUYECKIM (DOpMYJIaM U yPaBHEHHSIM.

Conepskanue Kypca.

(34 gaca, 1 gac B HenemIO)

Tema 1. Beeoenue. Teopemuueckue 0CHOBbL XUMuu.

CTpoeHue JIEKTPOHHBIX 000JIOUEK aTOMOB JIEMEHTOB MEPBBIX YETHIPEX MEPUOJIOB: S-, P- 1 d-
3JIEMEHTHI. DJIEKTPOHHAsA KOHpUTrypanus atoMa. OCHOBHOE U BO30YKJIEHHOE COCTOSTHHE aTOMOB.

3aKOHOMEPHOCTH U3MEHEHMS CBOMCTB JIEMEHTOB M UX COSJUHEHMH 110 IEpHOoJIaM U rpyIam.

O6mas xapaktepuctuka wmeTawioB [A-IIIA rTpynm B CBS3M € WX TIOJOXXCHHEM B
[lepuonnueckoii cucremMe xumudeckux i3yemeHtoB JI.M. MenneneeBa u 0COOEHHOCTSIMU
CTPOEHHUS MX aTOMOB. XapaKTepPUCTUKA MEPEXOIHBIX JIEMEHTOB (MU, LIMHKA, XpOMa, JKeJe3a)
10 UX TOJIOKEHHUIO B NEPHOJUYECKOM CHCTEME XMMHMYECKUX 3ieMeHToB /.M. MenneneeBa u
0COOEHHOCTSIM CTPOEHHSI UX aTOMOB.

O6mas xapakrtepuctuka HemetrauioB IVA—VIIA rpynm B CBA3M € HUX IIOJIOKEHUEM B
[Tepuonuueckoit cucreme xumuuyeckux »siemeHToB J[.M. MenneneeBa U 0COOCHHOCTSIMHU
CTPOEHHS UX aTOMOB.

KoBasienTHass XuMuyeckas CBsI3b, €€ pPa3HOBUJHOCTM UM MEXaHM3Mbl 00pa30BaHUS.
XapakTepUCTUKH KOBAJIEHTHOM CBA3M (HOJSAPHOCTH W dHeprus cBs3u). loHHas CBS3b.
Mertannuueckas cBs3b. Bonopoanast cBs3b.

DneKTpOOTpULATENIbHOCTh. CTENEHb OKUCIIEHUS U BaJIECHTHOCTh XUMUYECKUX JIEMEHTOB.

BemniecTBa MOJIEKYJIIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHHUA. THIT KpUCTAININYECKON PEIIETKHU.
3aBUCHUMOCTbH CBOMCTB BELLIECTB OT UX COCTAaBA U CTPOCHHUS.

Knaccugukanus XuMHUeCKuX peakluii B HEOPraHWYeCKOH U OpraHM4ecKoi XUMUH.

TennoBoii 3¢ ekt xumMudeckoit peakuu. TepMOXUMHUYECKHE yPaBHEHHUS.

CKOpOCTh peakiuy, €€ 3aBHUCUMOCTh OT pa3iIMyHbIX (akTopoB. OOpaTHMble U HeoOpaTHMBbIE
XUMHUYECKHE peakiuu. XUMHUUYecKoe paBHoBecHe. CMeleHHe XMMHUYECKOrO0 PaBHOBECHS 0]
JeMCTBUEM Pa3IMUYHBIX (aKTOPOB. DIEKTPOIUTHUECKAsT TUCCOLMALNS JIEKTPOIUTOB B BOJHBIX
pactBopax. CunbHble U ciia0ble AJeKTpoNuThl. Peaknun monHoro obmena. ['maponus coneit.
Cpena BOIHBIX pacTBOPOB: KHCHas, HEWTpalbHas, IIENOYHAs. Peaklnuum OKHUCIUTEIbHO-
BOCCTaHOBUTENbHbBIE. KOppO3Hs METAIIOB U CIIOCOOBI 3alllUThI OT Hee. DJIEKTPOJIN3 pacIulaBOB U
pacTBOpOB (CoJeH, MIen0Yeil, KICIOT).

Tema 2. Heopeanuueckaa xumus.

Knaccugukamuss HeopraHMUecKuX BemlecTB. HoMeHKIaTypa HEOpraHHMYECKHX BEIIECTB
(TpuBHAJIbHAS U MEXIYHApPOIHAs ). XapaKTepPHble XMMUYECKHE CBOMCTBA MPOCTHIX BEIECTB —
METaJUIOB: IIEIOYHBIX, MIETOYHO3EMENIbHBIX, ATFOMUHUS, TIEPEXOIHBIX METAIUIOB (MEAH, IIMHKA,
XpoMma, JKenesa).

XapakTepHble XHMHYECKHE CBOMCTBA MPOCTBIX BEIIECTB — HEMETAUIOB: BOAOPOJA,
raJloreHOB, KUCIIOpOJIa, Cepbl, a30Ta, ¢pochopa, yriaepoaa, KpeMHHUS.

XapakTepHble XUMHUYECKHIE CBOMCTBA OKCUIIOB: OCHOBHBIX, aM()OTEPHBIX, KUCIOTHBIX.

XapakTepHble XUMHUYECKHE CBOMCTBAa OCHOBAHUHN M aM()OTEPHBIX THIPOKCHI0B

XapakTepHble XUMHYECKHE CBOMCTBA KUCIIOT.

XapakTepHble XUMHUYECKHE CBOMCTBA COJEW: CPEeJHHMX, KUCIBIX, OCHOBHBIX; KOMIUIEKCHBIX
(Ha mpuMepe COeTMHEHHI ATFOMUHUS 1 ITUHKA)

B3anMocBs3b pa3IMUHBIX KJIACCOB HEOPTaHMUECKUX BEIIECTB.

Tema 3. Opeanuueckan xumus.



Teopust cTpoeHHs] OpraHMYECKUX COCAMHEHMI: TOMOJIOTHSI U H30Mepusl (CTPYKTypHas H
NpOCTpaHCTBEHHas). B3anuMHOe BiMsSHHME aTOMOB B MoJIeKyjaX. TWIbI cBA3eil B MOJEKyJax
OpraHMYECKUX BellecTB. [uOpuam3anus aTOMHBIX opbutaneit yriepona. Panukai.
DyHKIMOHABHAS TPYIIIA.

Knaccudpukanus opranuueckux BemiecTB. HoMmeHknatypa  OpraHM4ecKuX — BEIECTB
(TpuBHaNbHAS U MEXAYHAPOAHAs).

XapakTepHble XMMHYECKHE CBOMCTBA YIJIEBOJOPOJIOB: AJIKAHOB, IHMKJIOAIKAHOB, AJIKEHOB,
JTMEHOB, aJIKHHOB, aDOMAaTUYECKUX YIIICBOIOPOAOB (OCH30JIa M TOIYOJIa).

XapakTepHble XUMHUYECKHE CBOMCTBA MPECIbHBIX OJTHOATOMHBIX 1 MHOTOATOMHBIX CIIUPTOB,
denona.

XapakTepHble XUMHYECKHE CBOMCTBA albJIETHI0OB, MPEICIbHbIX KapOOHOBBIX KHCIOT,
CJIO’KHBIX 3(pHUpPOB.

XapakTepHble XUMUYECKHE CBOMCTBA a30TCOAEPKAIIUX OPraHUYECKUX COCAMHEHMI: aMUHOB
¥ aMUHOKHCJIOT.

buonoruuecku BakHbIE BEIIECTBA: JKUPBI, OCIKU, YrJIeBOJbl (MOHOCAXapUIbl, AUCAXAPUIIBL,
NOJIMCaXapUabl).

B3anMocBsI3p OpraHUYeCcKuX COeAMHEHUN.

Tema 4. Memoowvl noznanus 6 xumuu. Xumus u Hcu3Hb.

[IpaBuna pabGoTtel B mnaboparopuu. JlaboparopHas mnocyna u oOopynoBanue. IlpaBuia
0€301acHOCTH TpU paboTe € eIKUMH, TOPIOYMMH M TOKCUYHBIMH BEIIECTBAMH, CPEIACTBAMHU
ObITOBOM XxuMuHU. HaydyHble MeTONbI HCCIIEJOBaHMSI XUMHUYECKUX BEIIECTB M IPEBpAIlCHUH.
MerToibl pa3iesIeHHs] CMECE U OUUCTKU BEIIECTB.

Omnpenenenue xapakrepa cpeibl BOJHBIX PACTBOPOB BelIECTB. MIHIUKATOPHI.

KadecTBeHHBIE peakIy Ha HEOPraHMYECKHE BEIIECTBA M HOHBL. KadecTBEHHbIE peaKInu
OpPTaHUYECKUX COCTUHEHUA.

OcHOBHBIE CIIOCOOBI TOMyYeHUs (B J1aOOpaTOPUHM) KOHKPETHBIX BEHIECTB, OTHOCSIIUXCS K
M3YYEHHBIM KJIacCaM HEOPTaHUYECKUX COSAMHEHUHU.

OcHoBHbIE CIOCOOBI MOJTYYEHHS YIIIEBOAOPOOB (B 1ab0paTopun).

OcHOBHBIE CIIOCOOBI MOTYYEHUS KUCIOPOJICOIEpKAIIUX COETUHEHUH (B 1abopaTopun).

[ToHsATHE O METAITYPTrUU: OOIIHE CITOCOOBI MOTyYSHHUS METAJLIOB.

OOmme HaydHble TPHHIMIBI XUMUYECKOTO TPOM3BOACTBA (Ha MpUMEpPE MPOMBIIIEHHOTO
MOJIyYeHUsI aMMHAaKa,CepHON KHUCIIOTHI, METaHOJda). XMUMHYECKOe 3arps3HEHUE OKpYKalomen
CpeZbl U €ro MocieACTBHUS.

[TpupoaHbIE HCTOYHHUKH YTIEBOAOPOAOB, HX TepepadboTKa.

BricokoMonekysipHble  coeuHEeHMs. Peakuuu mMONMMEpH3alul U MOJUKOHICHCAIIUU.
ITomumeps!. [macTtmaccsl, BONOKHA, KaydyKH

Bbruucnenre Macchl pacTBOPEHHOTO BEIIECTBA, COJIEPIKAIllerocsi B ONpEAe]IeHHOM Macce
pacTBopa ¢ M3BECTHOM MAacCOBOM JOJEH; BBIYMCICHHE MACCOBOM JOJM BEIIECTBA B PAaCTBOpE.
PacyeTbl 00beMHBIX OTHOIICHHH ra30B MPU XUMUYECKUX PEAKIIHSIX.

Pacuetsl mMacchl BemnjecTBa WM o0beMa ra3oB 10 M3BECTHOMY KOJIMYECTBY BELIECTBA, Macce
WM 00BbEMY OJIHOTO U3 YYACTBYIOLIMX B PEAKLIMHU BEILIECTB.

Pacuers! TernnoBoro 3¢ dexra peakiuu. Pacuersl Maccel (00beMa, KOJTUYECTBA BEIIECTBA)
IPOAYKTOB PEAKIIMHU, €CIH OJIHO U3 BEIIECTB JaHO B U30BITKE (MMEET MPUMECH )

Pacuetsr maccel (00beMa, KOJTUYECTBA BEIIECTBA) MPOAYKTa PEAKIIUH, €CITU OJHO M3 BEIIECTB
JTAaHO B BHJIE pAaCTBOPA C OIpEIeIEHHONH MacCOBOH /10JIel paCTBOPEHHOT'O BEIIECTBA

Haxosxnenne MonexysipHOr (hOpMyITbl BEIIeCTBa

Pacuersl MaccoBoil miaM OOBEMHOHM [OJMM BBIXOJAAa NPOAYKTa PEAKIUH OT TEOPETUYECKH
BO3MOYKHOTO.

PacueTsl MaccoBoii 1011 (Macchl) XUMHYECKOTO COSIMHEHHSI B CMECH.



TeMaTnueckoe IJIAHMPOBAHME.

HanmenoBanme pa3aciioB U TEM

KomngectBo yacos

Tema 1. Brenenune. Teopernueckre OCHOBbI XUMHH. 9
Tema 2. Heopranuueckasi XuMus. 11
Tema 3. Oprannyeckas XUMHUSL. 12
Tema 4. MeToabl TO3HAHKS B XUMUH. XHUMHS U 5KU3Hb. 2
Hroro: 34




Ka.]'leHI[apHO - TECMATHY€CKO€ INIAHUPOBAHHE

Conep:kanue (pa3aesibl, TeMbl)

KoanuectBO
4acoB

JdaTbl npoBexenust

IIo niany

ITo ¢gakTty

BBenenue. Teoperuyeckue OCHOBbI XUMMH.

9

Crtpoenue atoma. [lepuognieckas cucrema
XuMHYeCcKuX 31eMeHToB /.. MeHnaeneena.

1

Buapl xumudeckoi cBsizu. Tun KpUCTaLIMUECKON
PEIICTKHU.

O6mras xapaktepuctuka MmetauoB IA—IITA rpynm.
O6mas xapakrepuctuka HemeTaiwioB [VA-VIIA
rpynm.

Krnaccudukanus XuMHYECKUX PEaKIHii B
HEOPraHUYECKOW U OPTaHUYECKOW XHUMUHU.
TerutoBoit 3 pexT xumudeckor peakiuu. PacueTsl
TEII0BOT0 2 (heKTa peaKIuu.

CKOpOCTh peakiiuu, €€ 3aBUCUMOCTh OT Pa3IMYHBIX
dakTopoB. Xummuueckoe paBHoBecue. CmelieHue
XUMHUYECKOTO PAaBHOBECHUS O] ICUCTBUEM
pa3anyuHbIX (PaKTOPOB.

DNEKTPOIUTHYECKAS JUCCOoIaIus. Peakium
WOHHOro oOMeHa.

['unponu3 comneil. DNeKTPoIu3 paciyiaBoB U
pacTBOpOB (CoJIei, meaoue, KUCIOT).

8-9

Peakunu okucIUTEIbHO-BOCCTAHOBUTEIbHBIE.
Koppo3sust MmeTamioB u criocoObl 3alTUTHI OT HEe.

Tema 2. Heoprannueckasi Xumus.

10

Knaccugukaius HeopraHn4ecKux BEIECTB.
HomeHnknaTypa HeopraHHUECKUX BEIIECTB
(TpuBHAJIbHASL U MEXKAYHAPOJIHAS).

11

XapakTepHble XUMHUYECKUE CBOMCTBA MPOCTHIX
BEIIECTB — METAJIOB: MIEJIOYHBIX,
HIETIOYHO3EMENbHBIX, ATFOMUHUS; TIEPEXOTHBIX
MeTaJuIoB (MEH, IIMHKA, XPOMa, Keje3a).

12

XapakTepHble XMMUYECKHE CBOMCTBA MTPOCTHIX
BEIIECTB — HEMETAJUIOB: BOAOPO/a, FAJIOI€HOB,
KHCIIOpO/1a, cepbl, a30Ta, hocdopa, yriaeposaa,
KPEMHUSI.

13

XapakTepHble XUMHUECKHE CBOMCTBA OKCUIOB U
OCHOBaHUMU.

14

XapakTepHble XUMUYECKUE CBOMCTBA KUCIOT U
CoJIE.

15-
16

Brrunciienne Maccol paCTBOPEHHOTO BEILIECTBA,
COZEPIKAIIETrOCs B OMPEIECICHHON Macce pacTBopa C
W3BECTHOM MAacCOBOM J0JIeH; BEIUMCIICHUE
MAaCCOBOM JIOJIM BEIIECTBA B pACTBOPE.

18

Pacuetsr Macchl (00beMa, KOTMYECTBA BELIECTBA)
MPOJYKTA PeaKIuu, €CJIU OJHO U3 BELIECTB JIaHO B
BU/JIE PACTBOpA C OIIPEIEIEHHON MAacCOBOM J0JIeH




pacTBOPEHHOTO BellecTBa. PacueTsl 00beMHBIX
OTHOILIEHUH ra30B IPU XUMHUYECKUX PEAKIUSIX.

19- | B3auMOoCBS3b Pa3MTUYHBIX KJIACCOB HEOPTaHHMUECKUX 2
20 | BemiecTs.
Tema 4. Opeanuueckan xumus. 12
21 | Teopust cTpOCHUSI OPTAaHUYECKUX COSTUHEHUH. 1
Knaccudukanus opraHmuecKuX BEIIeCTB.
Homenknatypa opraHMuecKkux BEIIeCTB
(TpuBHAJIbHAS ¥ MEXKIYHAPOHAS).
22 | XapakTepHble XUMHUYECKHUE CBOKCTBA aJIKAHOB, 1
QJIKCHOB, AJIKHHOB.
23 | XapakTepHble XUMUYECKHUE CBOHCTBA 1
IIUKJIOAJIKAHOB, AJIKAHCHOB.
24 | XapakTepHble XUMHUECKUE CBOICTBA OEH30I1a U €T0 1
TOMOJIOTOB.
25 | XapakTepHble XUMHUYCCKHE CBOMCTBA MPEACITbHBIX 1
OJIHOATOMHBIX ¥ MHOTOATOMHBIX CIIUPTOB, (heHoa.
26 XapakTepHble XUMUYECKUE CBONCTBA 1
aJbJICTHI0B, MPEEIIbHBIX KapOOHOBBIX KUCIIOT,
CJIO’KHBIX 3(hUpOB.
27 | XapakTepHble XHMHYECKHE CBOHCTBA 1
a30TCO/IEPIKAIINX OPTAaHUYECKUX COCAMHEHUIA:
AMUHOB M aMUHOKUCJIOT.
28 | buonornuecku BaKHBIC BEUIECTBA: KUPBI, OCITIKH, 1
YIJIEBOJIBIL.
29- | B3auMOCBs3b OPraHNYECKUX COSTUHEHHIA. 1
30
31- | HaxoxmeHnue MOJIEKYISIpHOM (OPMYITBI BEIIECTBA. 1
32
Tema 4. Memoowvt nosnanus é xumuu. Xumusa u 2
HCU3HD.
33 | KauecTBeHHBIE peakllMy Ha HEOPTaHUYECKUE 1
BEIIEeCTBAa U MOHBI. KadecTBeHHBIE peaKIiu
OpPraHUYECKUX COeIMHEHUH.
34 | O0mue Hay9IHbIe TPUHIUITEI XUMHYECKOTO 1
IPOM3BOJICTBA (Ha MPUMEPE MPOMBIIIIEHHOTO
MOJTyYEeHHUs] aMMHAKa,CePHOM KHUCIIOTHI, METAaHOJIA).
Wroro: 34

Jlureparypa:

Epemun B. B., Ky3pmenko H. E. C6opHuK 3a/1a4 1 yIpaXHEHUH 110 XUMHH: IIKOJIBHBIA KypC. —

M.: Dx3amen, 2008.

Kysbpmenko H. E., Epemun B. B., [Tonkos B. A. Hayana xumun. — M.: JlabopaTopus 3HaHuil,

2016.

Kykymkun 1O. H. Xumus Bokpyr Hac. — M.: Bricias mikona, 1992.

[Mnuyruna I'. B. Xumus u moBceaHeBHast )ku3Hb yenoBeka. — M.: Jlpoda, 2005.




HNuTepHeT-pecypesbl

http://www.chemnet.ru/rus/elibrary/

CaiiT coiepKuT 3JIEKTPOHHBIE yueOHbIe M MH()OPMAIIMOHHBIE MaTEPHUAIIBI IS IIKOJILHUKOB U
Y4uT eyieli. B HeM MOXHO HalTH y‘le6HI/IKH, MYJIbTHUMEAaMaTCpHallbl; 3aJa4 BCTYIIUTCIIbHBIX

9K3aMCHOB U OJIMMIINA[] C pCUICHUSIMMU.

http://www.xumuk.ru

CailT 0 XMMUH: KJIACCUYECKUE YUCOHUKH, CIPABOYHUKH, SHIIUKIIONEIUU, TOUCK OPTaHUYECKUX U
HEOPraHMYECKUX PEaKLUi, COCTaBICHUE YPABHEHUN PEaKIIHii.

http://elementy.ru/

Hayuno-nonynspHbIit TpoeKT «DJIeMeHTHI 00JbII0N Haykuy. HOBOCTH HayKH, KHUTH, HAYYHO-
MONYJISIPHBIE CTATHU, JIEKLINH, SHIIUKJIONEIUH.

http://www.hij.ru/

CaiiT HayYyHO-ITOMYJISIPHOTO JKypHaja «XuMus U ku3Hby. JKypHan uzgaercs ¢ 1965 r.
http://orgchemlab.com/

Caiit, OCBSILIEHHBINH TPaKTHUYECKON padoTe B 1abopaTopuu.
http://www.chem.msu.ru/rus/olimp/

WudopmaininoHHble MaTepuaibl 00 omuMnuaaax: MockoBCKo# ropoackoii, Beepoccuiickoid,
MeHeneeBckon, MexayHapoaHo!. [IpuBeieHbI 3a1aHus U PELLICHMUS.

http://chem.dist.mosolymp.ru/

Cucrema AUCTAaHIIMOHHOI'O O6y‘{eHH}I, HallpaBJICHHAA HAa IOATOTOBKY K OJIMMIIUA/IaM. COI[Cp)KI/IT
MHOTI'0 3aJia4, CIpyHIIMPOBAHHBIX KaK 110 TEMaM, TaK U IO OJIMMITHAdaM.

https://www.lektorium.tv/

Hexommepueckuii cailT oHaiiH-00pa3oBaHusl, COACPKUT MHOTO MHTEPECHBIX 00pa30BaTEIbHBIX
KYPCOB U BUJCOJEKIUHI I IIKOJIbHUKOB, CTYIEHTOB U y4HuTellel. ECTh HECKOJIBKO KYypCOB I10
XUMUH.

http://webelements.com/

Hanexnas CIIpaBOYHasd I/IH(I)OpMaL[I/IH 0 XUMHUYECKHUX AJIEMEHTAaX U UX CBOMCTBAaX.


http://www.xumuk.ru/
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