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HHOACHUTEJIBHAA 3AIIMCKA

PabGowas  mporpamma  cocTaBlieHa ~Ha  OCHOBE  (peepasbHOrO  KOMIIOHEHTA
rOCyJapCTBEHHOTO CTaHaapTa oomero o0pa3oBaHusi, yITBEPKIACHHOTO MPUKa30M MUHHUCTEPCTBA
oOpaszoBanus u Hayku P®; nporpammer kypca xumun 8—11 kmaccoB (aBT. ['abpuensn O.C.) u
OPUMEPHOM TpOrpaMMbl CpeAaHero (MmojJHoro) oofmiero oOpa3oBaHUS MO XUMHUHU (0a30BBIH
YPOBCHB).

JlanHass mporpaMMa KOHKPETM3UPYET M pacLIMpseT COACpKAHME OTIEIbHBIX TEM
00pa30BaTEILHOrO CTaHIApTa B COOTBETCTBMM C 0OPa30BaTENIbHOM MPOrpaMMON IIKOJbI, JaeT
pacripeniesieHue y4eOHBIX 4acoB IO pasjesiaM Kypca U IOCIe0BaTeIbHOCTH MX H3YYEHUS C
Y4ETOM BHYTPHIIPEIMETHBIX U MEXIIPEIMETHBIX CBS3€H, JIOTUKHM y4eOHOTO IMpolecca MIKOJIbI
HKOJIOTHYECKOM KynbTyphl. [Iporpamma copep:xut HabOp JeMOHCTPAIMOHHBIX, 1a00PaTOPHBIX U
NPAaKTUYECKUX pabOT, HEOOXOAWMBIX Uil (DOPMHUPOBAHMS y YYAIIMXCS CHEHU(PUUECKUX IS
y4eOHOTO MpeaMeTa XUMHUs 3HAaHUH M YMEHHI, a TakKe KII0UEBBIX KOMIIETEHTHOCTEH B cdepe
CaMOCTOSITEJIbHOW M03HABaTEIbHOM JESITEeNbHOCTH U ObITOBON cepe. Peanuszanus nporpammbl
CO3Ja€T YCJIOBUS [UIsl Pa3BUTHUSA DKOJIOTMUYECKON KyJBTYpbl y4alllUXCs, KaK OCHOBHOW HIEU
00pa3oBaTebHON IPOTrPaMMBbI HIKOJIBI.

Kypc xumuu vanpasieH Ha:

- (QopMupoBaHHE Yy ydYAIIMXCS XMMHYECKHX 3HAHWKA KaK KOMIIOHEHTa E€CTECTBEHHOHAYYHOM
KapTUHBI MUDA;

- pa3BUTHE JIMYHOCTH  OOYYaIOIIMXCS, WX HWHTEJUIEKTyaJbHOE W  HPAaBCTBEHHOE
COBEpULICHCTBOBAHME, (POPMUPOBAHUE Y HUX T'YMAHUCTHUECKHUX OTHOLUEHUH U HKOJIOTUYECKU
IPaMOTHOTO MOBEJCHUS B OBITY U TPYAOBOU AEATEIbHOCTH;

- BBIPAaOOTKY MOHHMMaHUS OOIIECTBEHHONM NOTPEOHOCTH B pa3BUTHM XUMHHM, a TaKke
(dopMHpOBaHHE OTHOIIEHHS K XUMHMHM Kak K BO3MOXHOH oOmactu Oyayliedl HpakTH4ecKon
JESATEIILHOCTH;

- ¢opmHupoBaHHEe YMEHMH Oe30macHOro OOpaleHHs C BELIECTBAMH, HUCIOJIb3yEMbIMU B
ITOBCEJHEBHOM KU3HH.

CopepxaHue Kypca BBICTPOCHO C YUYETOM ICHUXOJIOrO-NMEAarornyeckux MpPUHIIMIIOB,
BO3PACTHBIX OCOOCHHOCTEW MIKOJbHUKOB. CTapIiuili MIKOJBHBIA BO3PACT XapaKTEPU3YETCs
3aBepUICHUEM TNCUXO(PU3NYECKOT0 PA3BUTHS YEJIOBEKAa, YTBEPXKAECHHEM O0a30BbIX LIEHHOCTEH,
OTIpeNIeNAIONUX JTUYHOCTHOE U MPOPECCHOHATIBHOE CaMOOIIpeesieHe 00yyJaroierocs Bo Beei
nocieayomei xu3au. opmupyercs ycTonumuBas CUCTeMa BEAYIIMX LEHHOCTHBIX OPUEHTALAN
U YCTaHOBOK B COLMAJIbHO-TIOJUTHYECKON, SKOHOMHUYECKOM, ICTETUYECKOM M DKOJOTHYECKON
chepax MAEATENbHOCTH B COOTBETCTBUM C MPHHATHIMM HPABCTBEHHBIMU, SCTETUYECKUMH,
TPYJAOBBIMH HOpMaMM M TIpaBuiiaMu. [IpoMcXOIUT MPHUHATHE OCHOBHBIX COLMANIBHBIX POJICH:
pabOTHUKA, POAWTENs, TpakJaHWHA, MMaTpUoTa poaHOro Kpas. OCHOBHOE BHUMaHHUE JOJIKHO
YIAEIATHCS Pa3BUTHIO JIOTHYECKOTO MBIIUIEHUS, aKTUBU3aLlUsl KOTOPOTO MPOUCXOIUT Ha OCHOBE
MO3HAHUS OCHOBHBIX 3aKOHOB OpPraHU3allUd MPUPOIAHOIO U COLHUAIBHOIO MHUpA, TEHJIECHUUN U
IIPOTUBOPEYMI pa3BUTHS PETUOHA, CTPAHBI, BCETO YEJIOBEYECTBA.

B ocHoBe cozepkaHust Kypca xumuu JIexar BeAyIue CHCTeMo00pa3yole nieu:

- MaTEpPUAIILHOE €JMHCTBO BEUIECTB NPUPOBI, UX TEHETUYECKAS CBS3b;

- TIPUYUHHO-CJIEICTBEHHBIE CBSI3U MEXKIY COCTaBOM, CTPOCHHMEM, CBOWCTBAMHU M IPUMEHEHUEM
BEIIECTB;

- I03HAaBA€MOCTh BEUIECTB U 3aKOHOMEPHOCTEN XUMHUECKUX PEAKIIHiI;

- OOBsCHAIOLIAS M MPOTHOCTUYECKAs POJb TEOPETUYECKUX 3HAHUU A (PaKTOJIOTHYECKOTO
MaTepuaia XuMUU 3JIEMEHTOB;



- KOHKPETHO€ XMMHUYECKOE€ COEJMHEHUE MPEJCTaBIseT COOOH 3BEHO B HENPEPBIBHOM Iienu
IPEBpAICHU BEIIECTB, OHO yYacTBYET B KPYTOBOPOTE BEIIECTB M XUMUUYECKON 3BOJIOIHH;

- 3aKOHBI MPHUPOJBI OOBEKTHUBHBI M MO3HABAEMBI; 3HAHHE 3aKOHOB XUMHH JAa€T BO3MOXKHOCTh
YIPaBJIATh NPEBPALICHUSIMU BEIIECTB, HAXOAMTh HKOJOTHYECKH Oe30mMacHble CIOCOOBI
IPOM3BOJICTBA BEIIECTB MAaTEPUANIOB M OXpaHbl OKpYXKAlomeH Cpeapl OT XHMHUYECKOTrO
3arps3HEHUs;

- HayKa M MpaKTHKa B3aUMOCBS3aHbl: TPeOOBAHUS IPAKTUKU — JBIOKYILAs CUJIAa Pa3BUTUS HAyKH,
yCIieXH MPAKTUKHU 00YCIOBIICHBI TOCTUKEHUAMU HAayKH;

- pa3BUTHE XMMMYECKOM HayKM M XHMMM3allUds HApOJHOIO XO3siCTBa ciyXaT HHTEpecam
YyejoBeKa M oOmiectBa B LEJIOM, HUMEIOT T'YMaHHCTHYECKHH XapakTep W TMPHU3BaHBI
CIOCOOCTBOBATh PEIICHUIO TI00ATBHBIX IPOOJIEM COBPEMEHHOCTH.

Copnepxanue kypca oOmied xumum 11 Kkilacca HampaBi€HO Ha peElIeHHE 3aJauu
WHTErpallMM 3HAaHUM YYalluXCs II0 HEOPraHWYECKOM M OpPraHMYeCKOM XHMHMM C LENbIO
(GopMHpOBaHUS y HUX €AMHOM XUMHUYECKOW KapTHHBI MHpa. Beaymas uaes Kypca - eIMHCTBO
HEOPraHMYeCKOW U OpraHNYeCcKON XMMHUHU Ha OCHOBE OOIIHOCTU UX MOHATUH, 3aKOHOB U TEOPHUH,
a TakXKe Ha OCHOBE OOLIMX IOAXOJOB M KIacCHU(PUKALMU OpPraHMYeCKMX M HEOpPraHMYecKHX
BEIIIECTB M 3aKOHOMEPHOCTSIM IIPOTEKaHUs XMMUYECKUX PEaKIil MeXly HUMH.

3HAaYUTEIBHOE MECTO B COJEPKAHUM Kypca OTBOAMTCS XUMHUYECKOMY dKcriepuMeHTty. OH
OTKPBIBAET BO3MOXKHOCTH (DOPMHUPOBATh y YUYalIMXCS YMEHHS pPadOTaTh C XUMHUYECKUMH
BEIIECTBAMH, BBIOJIHATH MPOCTHIE XMMHUYECKHE OMBITHL, YYHUT IIKOJIBHUKA O€30mMacHOMY U
HKOJIOTHYECKU TPAMOTHOMY OOPAIICHHUIO C BEIIECTBAMHU B OBITY M Ha IIPOU3BO/ICTBE.

Jloruka u CTpyKTYpUpOBaHUE Kypca IO3BOJISIOT B [TOJHONW Mepe MCII0JIb30BaTh B 00yUeHUH
JIOTMYECKHUE OIEPallMi MBIIUICHUS: aHaJIU3 U CUHTE3, CPABHEHUE U aHAJIOTHI0, CUCTEMAaTHU3aLIUI0
1 0000111EeHHE.

@DopMbI TPOMEKYTOUHOIN U UTOIOBOM aTTeCTAllMM - KOHTPOJIbHBIE PA0OThI, TECTUPOBAHHUE.

[TporpammMa paccunTana B COOTBETCTBUM C y4EOHBIM IUIAHOM IIKOJIBI Ha 68 yacoB: 2 yaca
B Henenmo. M3 HUX: KOHTPOJIBHBIX padoT-3 , MpaKTHYECKHX padoT - 5. PezepBHOE Bpems — 2 yaca.

I/I3yuenue Xumuu Hanpaejlerno Ha oocmuiceHue czleoyiomux ueﬂeﬁ:

e OCBOCHHE 3HAHMI O XMMHYECKOM COCTABIISIOIIEH €CTECTBEHHOHAYYHON KapTUHBI MHPA,
BaXXHEHUIITNX XUMHUYECKUX IMOHATHAX, 3aKOHAaX U TCOPUAX;

e OBJIaJICHHUEC YMCHUAMU ITPUMCHATH IMMOJTY4YCHHBIC 3HaHUA JJIsL 00BSICHEHHS
paSH006pa3HBIX XUMHUYECKNX SBJICHUH W CBOWCTB BCIICCTB, OUCHKHW PpOJM XWMHUU B
Pa3sBUTHUU COBPEMCHHBIX TEXHOJIOTHH U IMOJIY4YCHHHU HOBBIX MAaTCPUAJIOB,

e Pa3BUTHE [TO3HABATCIBbHBIX UHTCPECOB U MHTCIIIICKTYAJIbHBIX cIocoOHOCTEH B mponecce
CaMOCTOATECIIbHOI'O an/I06peTeH1/m XUMHYSCKHNX 3HAHHI C HMCHOIb30BaHHEM PAa3IIMIHBIX
HCTOYHUKOB I/IH(l)OpMaHI/II/I, B TOM YHUCJIC KOMIIBIOTCPHBIX

(] BOCIIMTAaHUEC y6€)K)1€HHOCTI/I B IMO3UTHUBHOUI pojin XMMHUHU B XKHU3HHU COBPEMCHHOI'O
06HleCTBa, HeO6XOJII/IMOCTI/I XUMHYCCKU I'PaMOTHOI'0 OTHOIICHWA K CBOEMY 3JOPOBLIO U
OKpYKarolleu cpese;

e TIpUMeHEHHE TOJYYeHHbIX 3HAHUN W YyMeHHH Jyig OE30MacHOTO WCIOJIb30BaHUS
BEIIIECTB M MaTepUaJIOB B OBITY, CEIHCKOM XO3SIMICTBE M Ha TPOU3BOJACTBE, PEIICHHS



1)
2)
3)
4)
5)
6)

MIPaKTUYECKHUX 33J1a4 B MOBCEIHEBHOM KU3HM, MPEAYNPEKACHUS SIBICHUN, HAHOCSIINX
Bpe/l 3J0pPOBbIO YEIOBEKA U OKPYKAIOIIeH cpene.
OCHOBY M3y4€HHS Kypca XUMHUU OCHOBHOM IIKOJIBI COCTaBIISIOT!

NEeSATeIbHOCTHBIN MOAXO/;

BUTAreHHbIN MOAXO0/1 K U3YUYECHUIO IIPEIMETA;

WJIeU CUCTEMHOTO MOJIX0/13;

MIPOEKTHBIN METOI;

MIPUHIIMIT HHTETPATUBHOTO M0X0/1a B 00pa30BaHUH;

HCIOJIb30BaHUE AIIEKTPOHHBIX 00pa30BaTEIIbHBIX PECYPCOB.

Ienw: co3nanuie yCIOBHM IJisi pPa3BUTHUSI UHTEIIEKTYaIbHOTO, TBOPYECKOTO, JIMUHOCTHOTO

INOTCHIHAJIa IIKOJIBHHUKOB Ha OCHOBC COBPCMCHHBIX TICUXOJIOro-rcgarort4€CKux

HpGI[CTaBJ'IeHI/If/'I O PA3BUTHU JIMYHOCTHU HIKOJIbHUKA.

3aoauu:
o0ecrneunTbh ypoBeHb 00pa30BaHMs, COOTBETCTBYIOIMI COBPEMEHHBIM TPEOOBaHUAM, HA
6a3e coneprkaHus 00pa3oBaHUs Kypca XUMUU;
pasBUTHE Yy YyYallluXCsid CaMOCTOSITEIbHOCTH  MBIIUIEHHS H  CHOCOOHOCTH K
camM000pa30BaHUIO U CAMOPa3BUTHIO;
o0ecrieuuTh  yCJIOBMS,  YYUTHIBAIOIIME  HMHAWBUYAJbHO-JTUYHOCTHBIE  Pa3IMUMs
yYalmxcs.

DopMBI peanu3anuu:
pa3BUTHE Yy Y4YalllUXCSl CaMOCTOSITEIBHOCTHM  MBIIIJIEHUSI W CIIOCOOHOCTH K
caM000pa30BaHUI0 U CaMOPA3BUTHUIO JOCTUTAETCA 3a CUET MCIOJb30BaHMS HMPHUHIUIIOB
pasBuBatoIiero oOyueHus (MpoOJIeMaTUYHOCTb, JUAJOTHYHOCTh, HHJIUBUAyaTIU3aIMs,
COJIepKATENBHOTO 0000IIEHNS) U MTPEeIyCMaTPUBACT KAaK IIPOBEJACHUE CAMOCTOSTEIbHBIX
3aHATHUH, TaK U UCIOJIb30BAHUE STUX IPUHIUIIOB Ha OOBIYHBIX YPOKaX;
yciaoBHs, o00ecHneuuBaroOUIMe  Y4eT  HHAMBHUIYAIbHO-JIMYHOCTHBIX  OCOOEHHOCTEH
yuyalxcs, JOCTUTAOTCs 3a CUYEeT MPUMEHEHUs YpOBHEBOH audQepeHunanuu Kak Mpu
M3Y4YE€HUH HOBOT'O MaTepuaia, Tak U IPU KOHTPOJIE.

C uenpr0 JOCTHMKEHMSI BBICOKHMX pE3yNbTaToB 0Opa3oBaHHUs B IPOLECCE pealu3aliu

mporpamMmaI IIGJ'ICCOO6p&3HO HCIIOJB30BAaTh:

bopmMbl  00pa30BaHUS — KOMOUHUPOBAHHBIUL YPOK, YueOHvle JIeKYuu, CceMUuHapbl,
J1abopamopHvle pabomwl, npakmuieckue pabomsli, OUCKYCCUU U Op.;

TEXHOJIOTUM O0pa30BaHUS — pabomy & 2pynnax, UHOUBUOVAIbHYIO padOmy YYaujuxcs,
MOOYIbHYIO, NPOEKMHYIO, UHPOPMAYUOHHO-KOMMYHUKAMUBHYIO U OP.;

METO/bl  00pa3oBaHUS  — camocmosmenvHvle  pabomvl,  QPOHMANbHBIL  ONPOC,
00BsCHeHUe, COKPAMUYECKUL Memo0, 2epMeHe8mUYecKull Memoo u op.;

METO/Ibl MOHUTOPUHTA 3HAHUH U YMEHHI 00YUaIOIIUXCS — mecmbl, meopyecKkue pabomul,
KOHMPOIbHblEe pabOMbl, YCMHbBI ONPOC U Op.



1. TPEBOBAHMUSA K YPOBHIO IOAI'OTOBKHU OBYYAIOLIUXCSH

3HaTh / NOHMMATH (MPeAMeTHO-UH(OPMANMOHHAS COCTABJAIOIIAS 00PA30BAHHOCTH):
- 3HamMb POlb XUMUU 6 eCMeCmE03HAHUU, €€ CBA3b C JPYTMMU €CTECTBEHHBIMH HayKaMH,
3HAaYEHHE B KU3HU COBPEMEHHOTO O0IIEeCTBA;
- 3HAMb U ROHUMAMb GAXNCHEHUIUE XUMUYECKUEe NOHAMUA . BEIIECTBO, XUMHUUECKUN AJIEMEHT,
aToOM, MOJIEKYJa, Macca aTOMOB U MOJIEKYJ, MOH, paJuKaj, aJulOTPONUs, HYKJIUbl U U30TOIbI,
aTOMHBIE S-, p-, d-OPGI/ITaJII/I, XUMHYECCKad CBsA3b, OJICKTPOOTPULATCIIBHOCTL, BaJICHTHOCTD,
CTETIEHb OKHUCIICHUS, THOpUAN3aLUsl OpOHUTasei, MPOCTPAaHCTBEHHOE CTPOECHUE MOJIEKYJ, MOJb,
MOJISIpHAsi Macca, MOJISIPHBIM 00BbeM, BEIIECTBA MOJIEKYJISIPHOTO U HEMOJICKYJISIPHOTO CTPOCHHS,
KOMIUIEKCHBIE COEIMHEHUS, AUCIIEPCHbIE CUCTEMbl, HCTUHHBIC PACTBOPBI, AJIEKTPOIUTHYECKAS
JUCCOLIMAIUS, KUCIOTHO-OCHOBHBIE PEAaKIMU B BOJHBIX pacTBOpax, T'MIPOJIN3, OKUCICHHE U
BOCCTAHOBJICHHE, AJIEKTPOJIU3, CKOPOCTh XMMHUYECKON peakluy, MEXaHW3M peaklUu, KaTaius,
TEIUIOBOM 2(QQeKT peakiuy, SHTAIbIUSA, TEeIUIoTa OO0pa30BaHUSA, HSHTPOMHS, XUMHUYECKOE
paBHOBECHE, KOHCTaHTAa pPAaBHOBECHs, YIJIEPOAHBIM CKeleT, (yHKIMOHAIbHAs —TpyIma,
TOMOJIOTHsSI, CTPYKTYpHAasT W IPOCTPAHCTBEHHAs W30MEpUs, WHIAYKTUBHBIH W ME30MEpPHBIN
¢ dekThl, 3MeKTpodmi, HYKICOPWI, OCHOBHBIE THIIBI PEAKIMH B HEOPTraHWYECKOH U
OPraHUYEeCKOW XUMUH;
- 3HAMb U NOHUMAMb OCHOBHbIE 3AKOHbLI XUMUU: 3aKOH COXPAaHEHHUS MAacChl BEIIECTB,
NEPUOANYECKHUI 3aKOH, 3aKOH IOCTOSIHCTBAa COCTaBa, 3aKOH ABOraapo, 3akoH l'ecca, 3aKoH
JNEHCTBYIONINX MacC B KHHETUKE U TEPMOJIMHAMUKE;
- 3HAMb U HOHUMAMb OCHOBHbIE MEOPUU XUMUU': CTPOCHHSI aToMa, XHUMHUYECKOW CBSI3H,
ANEKTPOIUTUYECKON AUCCOIMAIINU, KUCIOT U OCHOBAHM, CTPOCHUS OPraHUYECKUX COCAMHEHUN
(BKJIIOYAs CTEPEOXUMMUIO), XUMHUUECKYI0 KUHETUKY U XUMUYECKYIO TEPMOJUHAMUKY;
- 3HamMb Kaaccu@ukayuio u HOMeHKIamypy HEOPraHMYECKUX U OPTraHUYECKUX COEIMHEHUM;
- 3HAMb NPUPOOHBIE UCHIOYHUKU YTICBOIOPOAOB U CIIOCOOBI HX MepepaboTKH;
- 3HAMb GeULeCmMea U Mamepuavl, WUPOKO UCHOIb3YemMble 6 NPAKMUKe. OCHOBHBIE METAJUIbI
U CIUIaBbl, TpaduT, KBapl, CTEKJIO, LEMEHT, MHHEpajbHblE YIOOpPEHHUs, MUHEpalbHblE U
OpraHMYecKHe KHCIOTHI, LIeJI0OYH, aMMHUAK, YTIeBOJOPObI, (PeHOJ, aHUINH, METaHOJ, 3TaHO,
ATUJICHIVIMKONb, TJMLEPUH, (opManbaerny, aneTalbJeruj, aueToH, IJII0KO03a, €axaposa,
KpaxMmal, KJeTyaTka, aMUHOKHUCIIOThI, O€JIKH, NCKYCCTBEHHBIE BOJIOKHA, Kay4yKH, IJIACTMACCHI,
JKMpPBI, MblIa 1 MOIOIIINE CPCACTBA,
- 3Hamp ciocoObl 0TOOpa M MCTOYHHKHU MOJYyYEHUS XMUMHUYECKON MHpOpMalMM JUIsl perieHus
KOHKPETHON Ipo0OJIeMbl B3POCIIOTr0 YEJI0OBEKa;
- 3Hamb 0COOCHHOCTH PA3IMYHbIX CTHIIEH M0JIaYl XUMHUYECKON NH(POpMAIUY;
- 3Hamb OCHOBHBIE Tpodeccun U oOpazoBaTeNbHbIE yupexJaeHus CBepuIoBCKOW obiacTu,
OCYILECTBIISAIOLINE MOATOTOBKY B 00JJaCTH XMMUU U HKOJIOTHH;
- umems npeocmagnenue 006 >PPEKTUBHBIX CIIOCOOAX MPOBEPKH JOCTOBEPHOCTH IMOJIy4aeMOMH
U3 PA3IUYHBIX MCTOYHUKOB XMMHUYECKON MH(OpMaIuu;
- uMems npedcmaeienus 0 HOPMAaTUBHBIX aKTaX 3aKOHOJIATEIbHON U UCIOJHUTENBLHON BIAcTH
CBepanoBCcKoi 00J1aCTH IO TaTbHEUIIIEMY YKPETJIEHUIO KOJIOTHYECKON 0€30MacHOCTH;
- umMemp npeocmaeienus 0 BO3MOXKHOCTSX JaJbHEUIIEr0 MOBBIIIEHHUS JIMYHOTO Y4acTus B
pEIIEHUH YKOJIOTUYECKUX MTPOOIIEM POJHOTO Kpasl.

YMmeTh (1esiTeIbHOCTHO-KOMMYHUKATHBHAS COCTABJIAOIIAS 00PA30BAHHOCTH):
- HA3bl6aMb N3YUYCHHBIE BEILIECTBA 10 «TPUBUAIBHOW» U MEXIYHAPOJHOW HOMEHKIIATYPaM;
- onpeodenamy. BAICHTHOCTb U CTENEHb OKHUCIEHUS XMMHYECKHMX 3JIEMEHTOB, 3apsij] MOHA, THII
XUMHUYECKON CBSI3M, IPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJ, THI KPUCTAIIMYECKON PEIIETKH,



XapakTep cpenbl B BOAHBIX paCTBOPaX, OKUCIUTEIb U BOCCTAHOBUTEIb, HAIIPABICHUE CMEILICHUS
paBHOBECHSI IO/ BIUSHUEM PAa3IUYHBIX (AKTOPOB, M30MEPHI U TOMOJIOTH, HMPHUHAJICKHOCTh
BEILIECTB K PA3JMYHBIM KJIacCaM OPraHUYECKUX COCIWHEHUM, XapakTep B3aUMHOIO BIIMSHUSA
aTOMOB B MOJIEKYJIaX, TUIIbl PEAKLHUI B HEOPTAaHUYECKON U OPTAaHUYECKOW XUMUMU;

- xapaxmepuzoeams: S- , P- 1 d-3IEMEHTBI 0 HX TOJOXKCHUIO B TMEPHOAMYCCKON CHUCTEME
J.M.MenpeneeBa; o0mue XUMHUYECKHUE CBOMCTBAa METAJIJIOB, HEMETAJUIOB, OCHOBHBIX KJIACCOB
HEOPraHWYeCKHX  COCAMHEHUH; CTPOCHHE U  CBOWCTBA  OPraHMYECKUX  COCOUHEHUM
(YrneBomopooB, CHUPTOB, (PEHONOB, albJETUIOB U KETOHOB, KapOOHOBBIX KHCJIOT, aMUHOB,
AMUHOKHCIIOT U YTJIEBOJIOB);

- 00BACHAMB. 3aBUCUMOCTH CBOICTB XMMHUYECKOTO AJIEMEHTA U 00pa30BaHHBIX UM BEILECTB OT
MOJOKEeHUs1 B  nepuoaumueckoir cucreme J.M. MenneneeBa; 3aBUCUMOCTh  CBOMCTB
HEOPraHMYECKUX BELIECTB OT WX COCTaBa M CTPOEHHUS; IPUPOLY U crocoObl 00pa3oBaHUS
XUMHUYECKON CBSI3U; 3aBUCHMOCTh CKOPOCTH XHUMHYECKOH PEaKIUU OT Pa3INYHBIX (HaKTOPOB,
PEaKIMOHHON CIIOCOOHOCTH OPraHUYECKUX COCTUHEHHUM OT CTPOCHUS UX MOJIEKYJ;

- 8LINOJIHAMb XUMUYECKUIL IKCREPUMEHN NO: PACTIO3HABAHUIO BAKHEUIINX HEOPraHUYECKUX U
OPraHWYECKUX BEIECTB; IOJYYEHHUIO KOHKPETHBIX BEIIECTB, OTHOCSUIUMXCS K H3YyYEHHBIM
KJIaccaM COEIMHEHU;

- BPOBOOUMBb PACUCTHI IO XUMUICCKUM (OpMYJIaM B YPABHCHUSIM PEAKIUH;

- ocyuiecmename CaMOCTOSITENIbHBIA TIOUCK MH(POPMALUU (XUMHUYECKOW, IKOJOTHYECKOU, 00
yueOHBIX 3aBEJEHUSAX U BOCTPEOOBAHHBIX MNPOPECCHUSIX) C HCIOJIB30BAHUEM Pa3IMYHbIX
HMCTOYHHUKOB (CIPABOYHBIX, HAYYHBIX M HAYYHO-TIOMYJSPHBIX H3JIaHUN, KOMIBIOTEPHBIX 0a3
JTaHHBIX, pecypcoB MHTepHEeTa); UCIOIB30BaTh KOMITBIOTEPHBIE TEXHOJIOTUU AJisi 00pabOTKH U
nepenay nH(GOpPMaILUY U ee MPEACTABICHHS B pa3uYHbIX Popmax;

- co01100amb OCHOBHBIE 3aKOHbl W IOCTAHOBJIEHUS MPUPOJAOOXPAHHON HANPABIECHHOCTH
CBepu10BCKO# 001acTH, MYHULIUIIATHHOTO paiioHa;

- yMemb @bICIMpAueamp B3aUMOJCHCTBUE CO CBEPCTHUKAMH, YYUTEISIMM Ha OCHOBE
OOILETIPUHATBIX  MOPAJbHBIX, JACTETUYECKUX TPYIAOBBIX HOPM, Yy4yeTa HWHIWBUAYATbHBIX
0COOEHHOCTEN pa3HbIX JHOCH;

- HCIOJIb30BaTh MPUOOPETEHHBIE 3HAHUS W YMEHHUS B TPAKTUYECKON JEATEIBHOCTH U
MMOBCETHEBHOM KU3HU JIJIS:

- TIOHMMaHHUs TJ00aNbHBIX MPOOIEM, CTOAIUX Tepes] YeIOBEUYECTBOM: OSKOJOTHYECKHX,
HSHEPreTUYECKUX U ChIPbEBBIX;

- MOCTOSIHHOM CaMOCTOATEIbHOU 3a00THI O COXPAHEHUU ONATONMPHITHON MPUPOTHOM Cpelbl B
MECTE CBOETO MPOKUBAHUS;

- O0BSICHEHUSI XUMUYECKUX SIBIICHUHN, TPOUCXOSAIINX B IPUPOJIE, OBITY U HA TPOU3BOJICTBE;

- DKOJIOTHYECKH I'PaMOTHOIO ITOBEJICHUSI B OKPYKAIOILIEH Cpee;

- OLCHKH BIIMSIHUSA XUMHYECKOTO 3arpsA3HEHHS OKPYKAKOUIEH Cpelbl HA OPraHU3M YeJIOBEKa U
JPYTHUE )KUBBIE OPTaHU3MBI;

- Oe30macHOi paboTHI C BEIIECTBAMH B 1TAOOPATOPHH, OBITY U HA TIPOU3BOICTBE;

- COXpaHEeHHsS U YKPETUIEHUSI COOCTBEHHOTO 3/I0POBBS U WICHOB CEMBU;

- pacro3HaBaHUsI U UICHTHU()HUKAIINN BRXKHEUIIINX BEIIECTB U MaTEPUAJIOB;

- OLIEHKH Ka4€CTBA MUTHEBOM BOJbI U OTACIBbHBIX MUILEBBIX POTYKTOB;

- KPUTHUYECKOW OIEHKH JOCTOBEPHOCTH XHUMHUYECKOW WHQOpMalUU, TOCTyMaromen u3
Pa3TUYHBIX HCTOYHUKOB.

- OTIPEICIICHHS] BOBMOXXHOCTH MPOTEKAHUS XUMHUYECKUX TIPEBPAIEHUN B Pa3JIMUYHBIX YCIOBUAX U
OIICHKH UX MOCJIEACTBUH.



2. COJEP KAHUE MPOI'PAMMBI
11 kaace (2 yaca B HeleNo, Bcero 68 4acoB, U3 HUX 2 yaca— PE3CPBHOE BPEMs)

Tema 1. Ctpoenue atoma u nepuoanyecknii 3axkon /I. U. Menneseesa (7 1)

OcHOBHBIE CBEIEHHUA O CTPOEHUHM aroma. Snpo: NpoToHBl M HEWUTpPOHBI. M30TOmBI.
DNEKTPOHBI. DIIEKTPOHHAS 000704YKa. DHEpreTHdeckuil ypoBeHb. (OCOOCHHOCTH CTPOCHUS
AIEKTPOHHBIX 000J0YEK aTOMOB AJIEMEHTOB 4-T0 U 5-TO MEPUO0B MEPHUOINUECKON cucTeMbl /1.
N. MennaeneeBa (mepexomHbix 3nemMeHTOB). Ilonsitue 00 opOuTamsx, S- U p-opOUTAIH.
DNeKTpOHHbIE KOH(UTYpAIITU AaTOMOB XUMUYECKUX JIEMEHTOB.

Ilepuoanueckuii 3axoH JI. 1. MeHneneeBa B CBeTe y4eHHUs O CTpOoeHUHU aToma. OTKpbITHE
. . MeHzeneeBbIM IEPUOIUYECKOTO 3aAKOHA.

[Tepuoanueckas cucrema xumudeckux anemeHToB J[. M. MennmeneeBa — rpaduueckoe
OTOOpaXE€HUE MEPUOIUYECKOro 3aKoHA. PU3NUYECKUN CMBICI MOPSAKOBOIO HOMEpPA AJIEMEHTA,
HOMEpa Mepuoja U Homepa rpymnnbl. BalieHTHbIE 37€KTpOHbL. [IpyUurHBI M3MEHEHHUS CBOMCTB
9JIEMEHTOB B TMepuojax W rpynmnax (rmiaBHbIX noxarpynnax). Ilomoskenue Bogopoga B
MEPUOIUYECKON CHUCTEME. 3HayeHUEe NEPUOJUYECKOTO 3aKOHA U IMEPUOAMYECKON CHCTEMBI
xuMuueckux asnemeHToB Jl. M. MenneneeBa s pa3BUTUSA HAYKU U MOHUMAHUSI XUMHYECKOM
KapTUHBI MUpA.

JemMoHcTpanun. Pazimmuasie GOpMBI MEPUOINYSCKON CUCTEMBl XMMHYECKHX 3JICMCHTOB
. . Menneneena.

JlaGopaTopHusblii onbIT. 1. KOHCTpyHpOoBaHHE MEPUOIUICCKON TaOJUIBI SJIEMEHTOB C
HCIIOJIb30BAHNEM KapTOYEK.

Tema 2. Ctpoenue BemecTBa (214)

Nonnas xumuueckas cBa3b. Katuonsl u anunonsl. Knaccugukanus nonos. MoHHble kpuc-
TajuInyeckue pemerky. CBOMCTBA BEUIECTB C 9TUM TUIIOM KPUCTAJUIMYECKUX PELIETOK.

Enunas npupoja XUMHYECKON cBsa3u. KoBanenTHas XUMHUYECKas CBS3b.
DNeKTpOoOTpUIaTeTbHOCTE. [lossipHast u HenossipHas KoBajJeHTHBIE CBs3U. Jumomns. [TomsipHocTh
CBSI3H U MOJISIPHOCTH MOJIEKYJbl. OOMEHHBIN U IOHOPHO-aKLIENITOPHBIM MEXaHU3Mbl 00pa30BaHuUs
KOBAJEHTHOM CBsI3u. MoJeKymsipHble U aTOMHbIE KpHUcTauinyeckue penietku. CBolicTBa
BEIIECTB C ’TUMH TUIIAaMU KPUCTAIIIMUYECKUX PELIETOK.

Merannuueckas xumMuyeckas cBsi3b. OCOOEHHOCTH CTPOEHUS] aTOMOB METaJIoB. MeTaniu-
yecKass XMMHMUYECKasl CBSI3b M METaJUINYECKash KpUcTauimdeckas pemerka. CBONWCTBa BEIECTB C
3TUM  THUIIOM  CBsi3M.  BomopogHas — XxuMuyeckass — CBA3b.  MeXMOIEKyJsspHas |
BHYTPUMOJIEKYJISIPHAs BOJOPOJHAsl CBSI3b. 3HAUEHUE BOJOPOAHOM CBA3M JJIs OpraHU3aluu
CTPYKTYp OMOIIOTMMEPOB.

[Tomumepsl. IlnactMaccel: TepMOMIIACTBl M PEAKTOIUIACTBI, MX IMPEJICTAaBUTEIN H
npuMeHeHue. BoilokHa: nOpupojaHble  (pacTUTENbHbIE U KUBOTHBIE) W XHUMHUYECKHE
(MCKyCCTBEHHBIE U CUHTETUUYECKHUE), UX NMPEACTABUTEIN U IPUMEHEHHUE.

['a3000pa3Hoe COCTOSHME BEIIECTB. TpU arperaTHbIX COCTOSIHUSL BOJBL. OCOOEHHOCTH
CTpoeHHusi ra3oB. MosipHbIi 00beM ra3o00pa3HbIX BemiecTB. llpumepsl Ta3000pa3HBIX
IOPUPOJHBIX CMECEW: BO3IyX, MPUPOAHBIA ra3. 3arps3HeHue arMochepsl (KUCIOTHBIE TOXKIM,
napHUKOBBIH 3(dext) u 6oprdba ¢ HuM. IIpencraBurenu razooOpa3HbIX BELIECTB: BOJIOPOJ,
KHCJIOPOJ, YITIEKUCIIbIH ra3, aMMHuaK, 3TiiIeH. VX nosyueHue, coOnpaHue U pacrio3HaBaHUeE.

Kunkoe cocrosinue BemectBa. Boxa. [lorpebnenue Boasl B OBITY W Ha MPOU3BOJICTBE.
KecTkocTh BOABI U CIIOCOOBI €€ ycTpaHeHHs. MuHepaibHble BOJbI, UX UCIOJIb30BaHUE B CTOJIO-
BbIX U JIeueOHbIX LemsX. JKuakue KpucTamibl U X IPUMEHEHHE.



TBepaoe cocrosiHue BemiecTBa. AMOp(HBIE TBEpHblE BEIIECTBA B MPHUPOJE U B JKU3HU
4eJI0BEKa, MX 3HaUEHUE U IPUMEHEeHHEe. KpucTaminueckoe CTpOEHNE BELIECTBA.

Hucnepcusie cucreMbl. [loHAaTHe 0 aucnepcHbIX cucreMax. JlucnepcHas ¢asza u
8anoB88umonnas cpena. Kimaccupukanusi TMCepcHBIX CUCTEM B 3aBHCUMOCTH OT arperaTHOro
COCTOSIHUSL JTUCIIEPCHOM cCpelnbl M JUCIEepPCHOHHON (aspl. ['pydoancnepcHble CHCTEMBI:
SMYJIbCUH, CYCIIEH3UH, a3p030JU. TOHKOANUCIIEPCHBIE CUCTEMBI: T€JIH U 30JIH.

CocraB BemecTBa U cMecell. BemecTBa MOJIEKYISIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHUS.
3aKOH IOCTOSHCTBA cOocTaBa BellecTB. IIoHATHE «10719» U €€ pa3HOBUAHOCTU: MaccoBas (107
3JIEMEHTOB B COCIMHEHUH, J0JIs1 KOMIIOHEHTA B CMECU — JOJISl IPUMECEH, A0Sl paCTBOPEHHOIO
BELIECTBA B pacTBOpe) U oObeMHas. [lons BbIXOJa NPOAYKTAa peakUUU OT TEOPETHUECKU
BO3MOKHOTO.

JemoHcTpanuu. Mozenb KpUCTAJUIMYECKOM pemeTku xjopuaa Hatpus. OOpasibl
MUHEpPAJIOB C MOHHOW KPHUCTAJUIMYECKOM  pELIeTKOM: KajapuuTa, ramura. Moxenun
KPUCTANIMYECKUX PEIIETOK «CYXOro JbJa» (1iu ioaa), anmasa, rpadura (uiau kBapua). Moaens
monekyinsl JJHK. O6pasusl miaactmace (peHosnopopmanbaeruitbe, MoJuypeTaH, MNOJU3TUIICH,
HOJUIPOIWIEH, MNOJUBUHUIXJIOPUIA) M u3Aenus u3 Hux.OO0pas3ibl BOJOKOH (LIEpPCTh, ILIEIK,
alleTaTHOE BOJIOKHO, KalpoOH, JIaBCaH, HEWIOH) M u3nenus u3 HuX. OOpasibl HEOpraHMYeCKuX
NOJIMMEPOB (cepa IuUIacTUYECKas, KBapll, OKCUJ AJIOMUHHUSA, IPUPOJHBIE ATFOMOCHUIIMKATHI).
Mogenb MoIsipHOTO 00BbEeMa ra3oB. Tpu arperaTHbIX COCTOSHUS BOAbl. OOpasibl HaKUMIH B
YaifHUKEe W TPyOax HEHTPAIBbHOTO OTOIUICHHUS. JKECTKOCTh BOJBI M CIOCOOBI €€ YCTpaHEHHS.
[Tpubopsl Ha >xuUAKUX KpucTaiiax. OOpaslbl Pa3IUYHBIX IUCHEPCHBIX CHCTEM: SMYJIbCHIA,
CYyCIIeH3H, a’spo3oneld, reneit u 3omneit. Koarymsims. Cunepesuc. Dpdext Tunnans.

JlabopaTopHsblie onbIThl. 2. OnpenencHue TUIA KPUCTAJUIMYECKON PEIIETKU BEIECTBA U
ONMCAHUE €ro CBOMCTB. 3. O3HAKOMIIEHUE C KOJUIEKLMEN IOJUMEPOB: IIJIACTMACC U BOJIOKOH U
uznenust u3 Hux. 4. McnblTaHue BOAbI Ha JKECTKOCTh. YCTPAHEHHE >KECTKOCTH BOJBL. 5.
O3HaKOMJIEHHE C MUHEPAIBLHBIMU BoAaMHU. 6. O3HAKOMIIEHUE C JUCIIEPCHBIMU CUCTEMAaMHU.

IIpakTuyeckue padorni: 1. PemieHne sKkcnepUMEHTANbHBIX 3a/ad IO OIpeNeIeHHUI0
IIacTMacc 1 BOJIOKOH. 2. [Tonmyuenue, cobrpanue 1 pacrio3HaBaHUE ra3oB.

Tema 3. Xumuueckue peaxuuu (20 u)

Knaccugpukanus xumuueckux peakuuid. Peakuumum, uaymue 0e3 HM3MEHEHHMs cOcTaBa
BEUIECTB. AJUIOTPONUS U AJUIOTPONHBIE BUAOU3MEHEHMs. [IpHuMHBI aloTpoNMK Ha IIpUMEpe
MoudUKaMi Kuciaopoaa, yriepoaa u gocpopa. O30H, ero 6uonorunyeckas poib. M3omepsl u
U30MEpHs.

Peaknyn, naymue ¢ M3MEHEHHMEM COCTaBa BEHIECTB. Peaknmyu cCOeMHEHMs], PAa3I0KEHNUs,
3aMelleHus 1 oOMeHa B HEOPraHW4YecKOM M opraHmdeckod xumuu. Peakuuu 3k30 — U 3H-
norepmuueckue. TernoBoll >PQpexkT XMMHYECKON peakiuu U TEPMOXUMHYECKHE YPaBHEHMS.
Peaknnu ropeHns, Kak 4aCTHBIN CIy4al SK30TEPMUYECKUX PEAKIIUM.

CkopocTh xummuueckoi peakiuu. CKOpPOCTh XMMHUYECKOM peaklMU. 3aBUCHUMOCTb CKO-
pOCTH XMMMUYECKOM peakUuu OT NPUPOJBl pPEArupyrolliux BEIIECTB, KOHIEHTpAIUH,
TEMIEPATYPHI, TUIOIIAIN MOBEPXHOCTH CONPUKOCHOBEHMS U KaTaiu3aropa. Peakuuu romo- u
rereporennble. IloHaTtne o katanmuse M Kartanuzaropax. DepMeHTH Kak OHOJIOrHYecKHe
KaTaJIn3aTopbl, 0COOEHHOCTH UX (YHKIIMOHUPOBAHHUSL.

Xumuyeckoe paBHoOBecue. OOpaTUMOCTh XuUMHUeCKMX peakuuid. HeoOpatumble u
oOpatumble XuMHueckue peakuuu. COCTOSIHHME XUMHUYECKOIO PpaBHOBECHS A OOpaTUMBIX
XUMHUYECKHX peakuuid. CrocoObl cMEIeHUs] XMMHYECKOr0 paBHOBECUS HAa NpHUMEpEe CUHTE3a



ammuaka. [IonsiTue 00 OCHOBHBIX Hay4YHbIX MPUHIMIIAX IPOU3BOJCTBA HA MPUMEPE CUHTE3A aM-
MHUAaKa WIA CEPHOU KUCIIOTHI.

Pones BOapl B xuMuueckod peakuuu. lcruHHBIE pacTBOpHL. PacTBOpUMOCTH U
KJaccu(uKalusi BEIIECTB IO JTOMY MpPHU3HAKY: pacTBOPHMBIC, MajOpacTBOpPUMBIE U
HEPAaCTBOPHUMBIE BEILIECTBA.

ONEKTPOJIUTBI M HEWIEKTPOJIUTBHL.  DIEKTpONUTHUYecKas auccouuanus. Kuciorsi,
OCHOBAHUS U COJIM C TOYKH 3PEHUS TEOPUH DIEKTPOIUTHUECKON TUCCOLMALINH.

XVMMHYECKHE CBOMCTBA BOJBI: B3aUMOACHCTBHE C METAJIIAMH, OCHOBHBIMH U KMCJIOTHBIMU
OKCHJIaMM, pa3jokeHue u oOpa3oBaHHME KpHcTauioruaparoB. Peakuuu ruapatauuu B
OPraHU4EeCKON XUMHH.

I'uaponu3 opraHudecKuX M HEOpraHMYeCKHX coeauHeHui. HeoOpaTtumelil rugposiaus.
OGparumblii ruaponau3 cosnel. ['maponan3 opraHuyeckuxX COCAMHEHUN M €ro MpaKkTUYeCKoe
3Hau€HUE NI MOJY4YEHMs TMAPOJIM3HOIO CIUPTAa U MbLIa. buonorumyeckas poisib TMIpoOJu3a B
IUTACTUYECKOM U 3HEPreTHYeCKOM OOMEHE BELIECTB U SHEPTUH B KIIETKE.

OxucauTeNnbHO-BOCCTaHOBUTENbHBIE  peakuuu. Crenenp okucieHus. OrnpexneseHue
CTENEHU OKHUCIeHU 1o GpopMmyse coenuHenus. [lonsaTre 06 OKMCAUTENbHO-BOCCTAHOBUTEIbHBIX
peakuusax. OKHCIEHUE U BOCCTAHOBJICHUE, OKUCIIUTEb U BOCCTAHOBUTEIb.

OneKTpoan3. DIEKTPOIN3 KaK OKUCIUTEIbHO-BOCCTAHOBUTENBHBIN MPOLECC. DIEKTPOIIN3
pacIiulaBOB M pacTBOPOB Ha Mpumepe xJjopuaa Hatpusd. Ilpakthueckoe mnpuMeHeHue
AIIEKTPOJIN3A. DIEKTPOIUTHUECKOE MOTYyUEHUE aTIOMUHUS.

JMemouncrpanuun. [Ipespamenue kpacHoro ¢ochopa B Oenpiii. O3omarop. Mogenu
MoJieKyn «OyraHa M u300yTaHa. 3aBHCUMOCTh CKOPOCTH PEAaKLMU OT MPHUPOJbI BEILECTB Ha
IIpUMEpE B3aUMOJEHCTBUS PACTBOPOB pPAa3IMYHBIX KHCJIOT OJVUHAKOBOW KOHLEHTPALUU C
OJIMHAKOBBIMM I'PaHyJIaMH LINHKA U B3aUMOACHCTBHS OAMHAKOBBIX KYCOUYKOB Pa3HbIX METAJIJIOB
(MarHus, LMHKA, jKeJe3a) ¢ COJIIHOM KucinoToi. B3anmoneiicTBue pacTBOPOB CEPHOM KUCIOTHI €
pacTBOopaMH THOCYJb(aTa HATpUs pa3IMYHOM KOHLEHTpAlMM W TemIeparypsl. Mozenb
KUTISIIEero cios. PasznoxkeHue mepokcuaa BOJOPOAAa C IMOMOIIbIO KaTajau3aTopa (OKcuaa
maprania (IV)) m kartamasel celporo Mmsica U cbiporo kaprodens. IIpumepsl HeoOpaTUMBIX
peakuuii, HAymux ¢ 00pa3oBaHUEM OCaJKa, Ta3a WIM BOJbl. B3anMonelicTBre TUTHS U HATPUS C
Bojoit. [Tonmyuenue oxcuna docdopa (V) u pacTBOpeHHE €ro B BOJE; UCIBITAHUE MOTYyUYEHHOTO
pactBopa JakMycoM. OOpaslibl KpUCTAIJIOTHIpaToB. MchblTaHHE PacTBOPOB 3JEKTPOJIUTOB U
HEDJIEKTPOJIUTOB Ha MPEIMET JUCCOLMAIUU. 3aBUCHUMOCTb CTENEHH AJIEKTPOJIUTUYECKOU
JMCCOLIMALMU YKCYCHOM KHMCJIOTBI OT pa30aBieHus pactBopa. ['maponms kapOuaa KajabIus.
I'maponu3 xkapOOHATOB LIEIOYHBIX METAJUIOB W HUTpaToB IMHKa win cBuHua (II). ITomyuenue
Mbl1a. [Ipocrelinime OKMCIUTENbHO-BOCCTAHOBUTENbHBIE PEAKIMU: B3aUMOJEHWCTBHE ILUHKA C
COJITHOW KHCJIOTOM | Kene3a ¢ pactBopoMm cynbdara meau (II). Mogenb snextponusepa.
Monenb 31eKTPOIN3HON BaHHBI 1715 TIOJTYYEHUS aIFOMUHUS.

JlabopaTopHble onbIThl. 7. Peakuus 3aMenieHUs] MEIU >KeJIe30M B pPacTBOPE MEIHOTO
Kynopoca. 8. Peakuuu, uaymue ¢ o6pazoBaHueM 0cajika, ra3a u Bojbl. 9. [lomyuenue kuciopoaa
pasyioKeHUEeM IEpPOKCHAA BOAOpOJa C MOMoIIblo okcuaa maprania (IV) m katamasel celporo
kaprodens. 10. [Tonyuenue Bomoposa B3aUMOACHCTBUEM KUCIOTHI ¢ IIMHKOM. 11. Pa3nuunble
CJIy4au TMApOJIn3a COJIEH.

IpakTnyeckue padoTsl.3. CKOPOCTh XUMUYECKUX PEAKIHA. XUMUYIECKOe paBHOBECHE. 4.
Pemenue sxcriepuMeHTaIbHBIX 3a7a4 1o TeMe «[ uaponusy.

Tema 4. BemectBa u ux cpoiicra (16 )



Mertamibl. B3anmoaeicTBie METauioB ¢ HEMETaUIaMH (XJIOPOM, CEpOH M KHCIOPOJIIOM).
B3aumoneiicTBuE LIENOYHBIX U IIEI0YHO3EMEIBHBIX METANIOB C BOJOW. DIEKTPOXUMHYECKHUM
PN HalpsDKEHUHM METAUIoB. B3auMmopaelcTBHe METaUIOB C PAacTBOPAMM KHMCIOT U COJIEH.
AnromuHoTepMus. B3ammopelicTBue Hatpus ¢ 3TaHoioM U ¢eHonom. Koppo3us meramios.
[ToHATHE O XUMHMYECKOW M JJIEKTPOXMMUYECKOH KOppo3uH MeTauioB. CrocoObl 3alliuThl
METAJIJIOB OT KOPPO3HH.

Hemeramnsl. CpaBHuTeNbHas XapaKTEepUCTHKA TaJloOT€HOB Kak HauOojiee TUIIMYHBIX
npefcTraBuTesiell HeMeTauloB. OKUCIMTENbHbIE CBOWCTBA HEMETANJIOB (B3aUMOAEHCTBUE C
MeTaulaMd ¥ BOJOpoJoM). BoccraHoBUTENbHBIE CBOMCTBA HEMETAJUIOB (B3aUMOJIEHCTBHE C
0oJiee IIEKTPOOTPULIATENLHBIMY HEMETAINIAMH U CJIO’KHBIMH BELLIECTBAMU-OKUCIUTENSIMHU).

Kucnotelr Heopranmueckue u opranudeckue. Kiaccudukamus kucinor. XHUMHYECKUE
CBOMCTBAa KHUCJIOT: B3aMMOJEHCTBHE C MeETaUIaMHM, OKCHUIAMU METAJUIOB, THIPOKCHUIAMU
METaJUIOB, COJSIMM, cnupTramu (peakuusi stepudukanuu). OcoOble CBOICTBa a30THOW H
KOHLEHTPUPOBAHHON CEPHOU KHUCIIOTBHI.

OcHOBaHMSI HeOpraHmdeckue U opraHudeckue. OCHOBaHUS, HX KJIACCU(pHUKAIMSL.
XVMMHUYECKUE CBOMCTBA OCHOBAHMI: B3aMMOJECHCTBUE C KHUCIOTAaMH, KHCIOTHBIMU OKCHIAMH U
coJysiMU. Pa3nokeHue HepacCTBOPUMBIX OCHOBaHUM.

Comu. Knaccudukanus coneld: cpeaHue, KUCIble W OCHOBHBIC. XMWMHYECKHE CBOMCTBA
COJIEN: B3aMMOJICMCTBHUE C KUCIOTaMU, IEJI0YaMH, METAJTIaMH U coJisiMu. [IpeacraBurenu coneit
U WX 3Ha4YeHHe. XJIOpWJ HATpHsi, KapOoHaT Kaimbius, (ocdar Kampius (CpemHue COJH);
TUIPOKapOOHATHI HATPHSI M aMMOHUS (KUCIIbIe COJH); ruapokcokapbonar mean (II) — mamaxut
(ocHoBHas coiib). KauecTBeHHBIE peakui Ha XJIOPUI-, CylIb(ar-, 1 KapOOHAT-aHUOHBI, KATUOH
aMMoHus1, katroHsl sxene3a (1) u (III).

['eHeTnyeckas CBsI3b MEXIY KiacCaMM HEOPraHMYECKHX M OPraHMYECKHUX COEIMHEHUM.
[TonsiTHE O TEHETMYECKOW CBSA3M U TEHETHYECKUX psfax. ['eHeTHueckud psj MeTaa.
['enetnueckuil psa Hemetamia. OCOOEHHOCTH FEHETUYECKOT0 psijia B OPraHU4eCKOM XUMUH.

Jemoncrpanuu. Komutekuust oOpa3ioB MetanioB. B3aumopeiicTBue HaTpus U CypbMbI C
XJIOpOM, JKeje3za ¢ cepol. ['opeHue MarHus M ajJlOMHHMS B Kuciaopozae. B3ammopeictsue
LICJIOYHO3EMENBHBIX METAUIOB C BOJOW. B3amMmopeiicTBue HaTtpus C 3TaHOJIOM, LHHKA C
YKCYCHOM KHCJIOTOW. AFOMHUHOTEpMUA. B3auMoaerncTBue Meau ¢ KOHIEHTPUPOBAHHON a30THOM
KHCIIOTOM. Pe3ynpTaTel KOppO3MM METaUIOB B 3aBUCUMOCTH OT YCJIOBUH €€ IPOTEKaHUS.
Konnexknust oOpa3noB HemeTauioB. B3aummopeilicTBue XJIOpHOM BOABI ¢ pacTBOpoM Opomujaa
(vonmnna)  kamus.  Kosulekuus — NpUPONHBIX — OpPraHUYECKUX — KUCIOT.  Pa3baBneHue
KOHLICHTPUPOBAHHOW CEPHOM KHUCIIOTHI. B3auMoaencTBe KOHIEHTPUPOBAHHON CEPHOM KUCIIOTHI
C caxapom, LeJUTH0I030iM U Menpto. OOpasibl MPUPOAHBIX MHHEPAJIOB, COAEPKALIUX XJIOPH]
HaTpus, KapOoHaT Kaiblus, ¢ocdar kampius u rugpokcokapOonHatr meau (II). OOpaszibl
MUIIEBBIX MPOIYKTOB, COJEPKAIINX T'MJIPOKAPOOHATHI HATPHUsI U aMMOHHS, UX CIOCOOHOCThH K
pa3IoKEHUIO NpU HarpeBaHuu. ['amenne coapl ykcycoM. KauecTBEHHbIE peakuy Ha KaTUOHBI U
AQHUOHBI.

JlabopaTopubie omnbIThl. 12. lcnblTaHue pacTBOPOB KHUCIIOT, OCHOBAaHHW M COJIEH
uHAuKaTopamu. 13. B3aumoneicTBHE COJSHOM KHCIOTBI M PacTBOpa YKCYCHOM KHCIOTHI C
MeTtainamu. 14. B3auMozeicTBUE COJISHOW KHUCIOTBI M pacTBOpa YKCYCHOM KHCIOTBI C
OCHOBaHUsAMH. 15. B3ammojnelcTBHe COJISHOM KHCIOTBI M pacTBOpa YKCYCHOW KHCJIOTHI C
cosimu. 16. [lomyueHne m CBOMCTBAa HEPaCTBOPUMBIX OCHOBaHMU. 17. ['maponus xyopuaoB u
areTaToB IIETOYHBIX MeTauioB. 18. O3HakomiieHne ¢ Kosureknwsimu: a) wmelOamos; 0)



HEMETAaJUIOB; B) KHCIIOT; T) OCHOBAaHHI; /1) MHHEPAJIOB M OWOJIOTHYECKHUX MaTEepUajoB, COACP-

JKalluX HCKOTOPBIC COJIH.

IIpakTnyeckue padoTbl. 5. Pemenne 3KCIEPUMEHTAIBHBIX 337ad Ha WACHTU(MUKAIHIIO

OpTraHU4YCCKUX U HCOPIraHNYICCKUX COCHHHGHHﬁ.

Tema 5. XuMus M :KU3Hb (24)
Xumus u 310poBbe. JIekapcTBa, hepMeHThI, BUTAMUHBI, TOPMOHBI. [Ipo0iembl, CBA3aHHBIC
C TMPUMEHEHHEM JICKapCTBEHHBIX IIpenapaTtoB. XWUMHsS B IOBCEIHEBHOW >XM3HU. Motomue
yuctsanme cpeacta. [IpaBuna 6e3omacHoi paboThl CO cpeACTBaMU OBITOBOW XWUMUHU. bpiTOBas

XUMHYCCKad I'PaMOTHOCTL. HpOMBIIJ_IHeHHOC MOJIYYCHHUEC XUMHUYCCKUX BCIICCTB Ha IIPUMCPC

MPOU3BOJICTBA CEPHOM KHUCIOTHl. XHMHYECKOE 3arpsi3HEHUE OKPYXKAloUIeH Ccpeiasl U ero

IOCICACTBUA.

Pe3zepBHOe Bpems — 2 yaca.

3. TEMATHYECKOE IINTAHUPOBAHHUE

Tema

KoanuectB
0 4acoB

DJIeMeHTBI CoiepKAHUA

TpeboBaHus K YPOBHIO
MOITOTOBKH

Tema 1. Ctpoenne aTo

Ma 1 nepnonnqecmlii 3aKOH

J. K. Menpeneea (7 4)

1.OcHOBHBIE 3 Anpo: NPOTOHBl U | 3HATh. BaKHEHIINE XUMUYECKUE
CBEJICHUA O HEUTPOHBI. N30TONBI. | NOHATHS: ATOM, XUMUYECKUI
CTPOECHHH aTOMa ONEeKTPOHBI. AJIEMEHT, U30TOIbI, 3JIEKTPOHHAA
DneKTpoHHas 00011049Ka, SJIEKTPOHHOE 00JIaKO;
o0onouka. OHepreTuyeck | GopMbl OpOUTAIICH, B3AMMOCBS3b
uil yposeHs. [lonarue 00 | Homepa ypoBHS ¥ SHEPTUH
opOuTamsIx. S-opOUTaNU | 3JEKTPOHA; OCHOBHBIE
u p-OpOMTaNN. | 3aKOHOMEPHOCTH 3aMOTHEHHS
OneKTpoHHas SHEPreTUYECKUX MOTypOBHEH
KOH(HUTypal¥sg aTOMOB | 3JIEKTPOHAMH.
XUMHUYECKHUX 3JIEMEHTOB.
Oco0eHHOCTH CTPOCHHUS | YMeTh: ONpPEAetiaTh COCTaB W
JNIEKTPOHHBIX 000JI0YEK | CTPOSCHHE aToMa 10 MOJ0KEHHIO
aTOMOB DJIEMEHTOB 4-T0 | B [ICXD; COCTaBJISITh
u 5-ro IIEPUOJIOB | 3JIEKTPOHHBIE (POPMYJIBI aTOMOB.
MIEPUOINYECKON
CHUCTEMBI H.N.
Menneneena
(mepexoaHbIX
3JIEMEHTOB)
2. Ilepuonnueckuit 4 OTtkpsiTHE J.M. | 3naTe: cMbIch U 3HAYEHUE
3aKOH M CTPOEHHE MenpeneeBpiM ITepuoaunueckoro 3aKOHa,
aToMa MIEPUOJNYECKOI0 3aKOHA. | TOPU30HTAJIbHbBIE "

[lepuonnueckas cucrema
XUMHUYECCKUX DIICMCHTOB
A.N. Mengeneera -

BEPTUKAJIBHBIE 3aKOHOMEPHOCTH
Y UX IPAYUHBI.
YMmerh: 1aBaThb XapaKTEPUCTUKY




rpagpudeckoe

O0TOOpaXKCHHE

MIEPUOJNYECKOI0 3aKOHA.
OuU3NYECKUI CMBICII
MOPSIAKOBOTO  HOMeEpa
3JIEMEHTA, HOMEPOB
IpyHIbl U [EpUOoAA.
BasieHTHBIE 37IEKTPOHBI.
IIpuuuHbl  HU3MEHEHHUs
CBOMCTB DJIEMEHTOB B

rpymnmax (rnaBHBIX
MOArpyImax) u
nepuogax. Ilonoxenne
BOZOpOJA B
MEPUOTUUECKON
CUCTEME. 3HaueHue
Ilepuoguueckoro

3akoHa. [lepumonnueckas
CUCTEMa XUMHNYCCKUX
3JIEMEHTOB AN.
Menpeneena TSt
pa3BUTUA  HAyKH W
MMOHUMAaHUS XUMUYECKON
KapTUHBI OKPY>KAIOILIErO
MHUDpA.

XMMHYECKOTO 3JIEMEHTA IO €ro
MOJIOKEHUIO B  MEPUOJUYECKON
cucteme JI.1. Menpaeneena.

Tema 2. Ctpoenne BemectBa (214)

3. Hounas
XUMHUYECKAST CBA3b

HNonnas cBa3p. KatnoHs!
Hu AHWOHEBI Kak
pe3yabTar IIPOLIECCOB
OKHCIICHUS n
BOCCTAHOBJICHHS.
Knaccudukanus noHoB.

Honnsie
KPUCTAJUTUYECKUE
pELIETKHU. CaoiicTBa

BEMIECTB c UOHHOH

3HaTL. BaXXHEHIINE XUMHUYECKHE
MOHSATHUS: HOH, HOHHAas
XUMHUYECKass CBS3b  (BEIIeCTBa
MOHHOTO CTpPOEHUS); BEIlleCcTBa

HEMOJIEKYJIIPHOTO CTpOECHUS
(uoHHBIE KPUCTAJTINYECKHE
pEILIETKH).

YMmern: onpenensaTe 3aps] MOHA,
MOHHYIO CBSI3b B COCAMHEHUSX;
OOBSACHATH  NPUPOAY  HOHHOM

KPUCTAJUIMYECKON CBS3U.
PELIETKOM.
4.  KoanenTtHas KoBanentnas CBS3b. | 3HATH: BaXXHEHIINE XUMUYECKUE

XUMHUYCCKas CBA3b

DNEeKTPOOTPULATENBHOC
Tb. [Tonspuas u
HenoJisipHas
KOBaJICHTHbIE CBSI3H.
Junons.  IlonspHOCTH
CBA3M U  MOJISIPHOCTH

TTOHSTHSI:
ANIEKTPOOTPHUILIATEIHHOCTD,

BaJICHTHOCTH, CTETIEeHb
OKHUCTICHUS, BellecTBa
MOJIEKYJSIPHOTO M aTOMHOI'O

CTPOCHHSI.




MouteKyinbl. OOMEHHBIN U
JIOHOPHO-AKLENTOPHBIN
MEXaHU3MBI
oOpa3oBaHUs
KOBaJICHTHOM CBSI3HU.
CreneHb OKHUCIEHUS U
BaJICHTHOCTh
XUMHUYECKHX 3JIEMEHTOB.

MounekyisapHbie u
aTOMHBIE
KpUCTAJIIINYECKHE
pELIETKMU. CsnoiicTBa

BCIICCTB C O9THMH
THUIIaMHU
KPUCTAINIMICCKUX
PCUICTOK.

YMeTb:onpenensaTb: BAJICHTHOCTh

u CTCIICHDb OKHCJIICHUA
XUMHNYCCKHUX 9JICMCHTOB,
KOBAJICHTHYIO CBA3b B

coeMHEHUsX  (MOJSIpHYIO U
HETOJISIPHYIO);
OOBSICHATBIIPUPOY KOBaJCHTHOU
CBSI3M;CBOICTBA BEIIECTB TI0 TUITY
KPUCTAITMYECKHUX PEIIETOK.

5.Merannuueckas
XUMHNUYCCKasa CBA3b

Oco0eHHOCTH CTpOEHUs
aTOMOB METaJIJIOB.
Meramnueckas
XUMHAYECKas CBSI3b U
MeTajn4ecKas
KpHUCTaJITnYecKas
pelIeTKa. CaoiicTBa
BElIECTB (METAJIOB U
CILIaBOB).

3HATh: BOKHEHIINE XUMUYECKUE
MOHATUS: METAJINYECKasi CBS3b,

BELIECTBA METAJIIINYECKOI0
CTPOCHHUSL.

YMmerh: OTIpeIeIATh
METAIITNYECKYIO CBSI3b;
OOBSCHATH IpUPOAY

METAJUIMYECKOM CBSI3H.

6. Bonoponnas
XUMHNYCCKasA CBsA3b

MexMmonekyisipHass |
BHYTPUMOJIEKYJISIpHAs
BOJIOPOJIHAS CBSI3b.
3HaueHUe BOJOPOAHOMU
CBSI3M JUIsl OpraHu3aluu
CTPYKTYp
6uononumepoB. Ennnas
NpUpOa  XUMHUYECKHX

3HaTL:IIOHSITHE «BOJIOpPOAHAS
CBSI3b»;IPUYMHY E€JUHCTBA BCEX
TUTIOB CBSI3EH.

YMers: onpenensaTe BOLJOPOAHYIO
XUMHYECKYIO CBSI3b B

COCAUMHCHUAX.

CBA3EH.

7. Ilonumepsl [Tonumepsr. 3HATBH:0CHOBHBIE NMOHATHS XUMUHU
IImacTt™maccsr: BMC: «moHOMEDPY, «IIOJITUMEPY,
TEPMOILIACTHI U | «CTPYKTYPHOE 3BEHO», «CTEIIECHb
PEaKTOIIACTHI, UX | MOJUMEPU3ALUNY, «CPEIHSASA
MIPEICTaBUTENHN U | MOJIEKYJISIpPHAsi MacCa»;0CHOBHbIE
IIPUMEHEHUE. CHOCOOBI MOTyYSHUS
Bonokna:  mpupoaHbie | monuMepoB;Hanboee MHUPOKO
(pacTuTenbHbIe U | pacrpOCTPaHEHHbIE NIOJINMEPHI,
KUBOTHBIE) Y | UX CBOMCTBA U ITPAKTHYECKOE
XUMHUYECKHE IIPUMEHEHNE.

(I/ICKYCCTBeHHBIe n




CUHTETUYECKHUE), Hux

MpeACTaBUTEIN u
MIPUMEHEHUE.
Heopranunueckue
MIOJIUMEDBL.

8.IlpakTuueckas

paboTtalNe 1.

Pemenue

SKCHEPUMEHTAIIbH

BIX  33day 10

OIPEJIETICHUIO

1acTMacc U

BOJIOKOH

9.I'a3000pa3HbIe l"azoo0paznoe 3HaTh:BaXHEHIIINE XUMUYECKUE

BEILECTBA COCTOSIHME BEIIECTBA. MOHATHS: MOJIb, MOJISIDHAs Macca,
Tpu arperaTHbIX | MOJISIPHBIM 00beM; TPUMEPHI
COCTOSIHUS BOJBL. | Ta3000pa3HbIX TPUPOIHBIX

Oco0eHHOCTH CTpOEHUs
ra3zoB. MossipHblil 00beM
ra3o00pa3HbIX BELIECTB.
ITpumepsl ra3000pa3HbIX
IPUPOTHBIX cMmeceit:
BO3/yX, IPUPOJIHBIN TIa3.
3arps3HeHne atMochepsl
(KUCTOTHBIE TTIOXKIIH,
MapHUKOBBIA 3¢ dekT) u
6opnba c HUM.
[IpencraBurenu

ra3o00pa3HbIX BEIIECTB:
BOJIOPOJI,
YTIIEKUCIIBIT ras,
aMMMaK, OTuieH. Hx

KHCJIOPO]I,

MoJIyueHue, coOupaHue,
pacrno3HaBaHue,
¢busnueckue 51
XUMHUYECKHE CBOWCTBA.

cMeceil: Bo3ayX, IPUPOIHBII ras.
Baxueiimue Bemiecta u
MaTepHalbl: BOJIOPOI, KHCIOPO/I,
YIJIEKUCIIBIM T'a3, aMMUAK,
ATHIICHCTIOCOOBI TTOTYYEHHS STHUX
rasos.

YMmerb: XapakTepu3oBarTh
buznyecKrue 1 XUMUYECKHE
CBOIICTBa BOJIOPO/Ia, KUCIOPOA,
YIJIEKUCIIOro ra3a, aMMHaKa,
ATHUIICHA;

BBITIOJTHATH XUMHUYICCKUI
HKCIIEPUMEHT TI0 TIOJTYYEHHIO,
COOMPaHUIO M PACIIO3HABAHUIO
KHCJIOPO/Ia, BOJOPOIa, aMMHAaKa,
YIIJIEKHUCIIOTO Ta3a, 3TUIICHA;
00paInaThCsi ¢ XUMHUYECKOM
MOCY/I0H 1 J1a0OpaTOPHBIM
000pyI0BaHUEM.

10.ITpakTryeckas
pabora  Ne 2.
[Tonyuenue, coOu-

paHue u
pacrio3HaBaHHe

ra3oB

11.XKunkue Kunkoe COCTOSIHUE | 3HATH: TOHATHS CKECTKOCTh
BEIIIECTBA BEIIIECTBA. Bopna. | Bozbl», MaccoBast 10Jis

[ToTpebnenne Boabl B
OBITY u Ha
MIPOU3BOJICTBE.

PacCTBOPCHHOT'O BEHICCTBAY.
YMmers: IMPONU3BOJUTH PACUCTEI,
CBsI3aHHBIC C TIOHATUEM




JKectkocTh M CIOCOOBI
ee YCTpaHEHHUS.
MunepanbHbIE BOABL, UX
HCII0JIb30BaHUE B
CTOJIOBBIX M JIEYEOHBIX
HeaxX. Kunkue
KpUCTaJUIbI n 10,4
HCIIOJIb30BaHUE.

ITonsarue «MaccoBast
JIOJISt PacTBOPEHHOTO
BEILIECTBA» U CBS3aHHBIC
C HUM PacCueThI.

«MaccoBas n0Jid paCTBOPCHHOI'O
BCIICCTBa».

12.Teepupie
BEIECTBA

TBepnoe COCTOSIHUE
BemiecTBa.  AMOp¢HBIE
BELIECTBA B IIPUPOJE U
KU3HU  YEJIOBEKa, MX
3Ha4YCHHE 51
IIPUMEHEHUE.
Kpucranmnmaeckoe
CTPOEHHE BEILECTBA.
CocraB  BemectBa U
cMecei.

3HATh: NOHATUSA «aMOp(HBIE» U
«KpUCTAJITUYECKHUE) BEUIECTBA.

13./IucriepcHbie

ITonstue o JUCIICPCHBIX

3HaTh: OIIPpCACIICHUC U

CHCTEMBI cucrtemax. JlucnepcHas | KiaccH(DUKAIMIO AUCIEPCHBIX
daza w JAUCIIEPCHOHHAS | CUCTEM;
cpena. Kiaccudukanus | HOHSITUS «KACTUHHBIC» U
JIMCIICPCHBIX 0 | «KOJUTOMIHBIEY PACTBOPBI;
arperatHoMy coctostHuIO | 3dext Tunmans.
U 1O pa3Mepy YacTHIl
¢a3bl.
I'pyboaucnepcHble
CHCTEMBI: IMYIIBCHH,
CYCHEH3UH,  a’3pPO30JIH.
ToHkoauCIEPCHBIE
CHCTEMBI: TEJIH U 30JTH.
14. Cocras Bemecra 3HaTh: 3aKOH  TIOCTOSIHCTBA
BemecTBa. CMmecu MOJIEKYJISIPHOTO M | cOCTaBa  BENIECTB;  IOHSTHE
HEMOJIEKYJISIPHOTO «IOJISI» U €€ Pa3HOBUIHOCTH.
CTpOEHHUSI. 3akoH | YMeTB:  ONpeieNiTh  JIOJIO
MOCTOSHCTBA ~ COCTaBa | BBIXOAA TPOJYKTA pEAKIHUH OT
BEIIIECTB. [TousiTHE | TEOPETUYECKH BO3ZMOYKHOTO.
«IOTISI» " ee
Pa3HOBHIHOCTH:

MaccoBast (mons




3JIEMEHTOB B
COEIMHEHUH, JIOJISe
KOMIIOHEHTa B CMECH —
JOJIsL  TIPUMECEH,  JOJIs
PacTBOPEHHOTO BE-
uiecTBa B pacTBOpe) U
o0bemHas. Jlons BeIxona
MPOJAYKTa PpPEeaKIHH OT

TEOPETUICCKH
BO3MOYKHOTO.
15.0000menne u Brmmonnenue 3HATB: HOHATHUI - BEIIECTBO,
CHCTEMATH3AIIH VIPOKHCHUH, PpEIICHHE | XHMUYECKUI  DJIEMEHT,  aToM,

3HAaHUH II0 TeMe
«CtpoeHue
BELLECTBA)

3aJa4 110 TEMEC
«CTpOGHI/Ie BE€IICCTBaA».

MOJICKYJIa,
ANEKTPOOTPHUIIATEIIBHOCTb,
CTENEHh OKHUCJIEHMS, BeEIeCTBa
MOJIEKYJISIPHOTO i
HEMOJICKYJISIPHOTO COCTaBa.
YMeTh: 00BICHATh 3aBHCHUMOCTD
CBOMWCTB BEIIIECTB oT 1704
CTPOCHHUSI, TIPUPOSY XUMHUUYECKOM

CBA3U.

16.KonTpospHas
padora Ne 1 mo
teme «CrtpoeHue
BEIICCTBAY

Tema 3. XumMnueckue peaxi

um (20 u)

17. Iloustue o

XUMHUYECKOU
peakuuu. Peakium,
uaymue 0e3
W3MEHCHUS

coCTaBa BCUICCTB

IlonsaTne o xuMuueckoun

peaKIuH. Peaxium,
uaympe 0e3 M3MEHEHUus
cocTaBa BEIIIECTB.
Annorponus u
QIUTOTPOTTHBIE
BUJION3MEHEHHS.
[IpuunnHel  amutoTponuu
Ha npuMepe
Moaudukanuit

KHUCJIOpOAa, yriepoja u
dochopa. O3on, ero
Ouosornueckas

poib.M30mepsl u
A30MEpHs. [TprunHbI

MHOT'000pa3us BEIIECTB.

3HaTh BaXHEHIINE XUMHUYECKUE
MOHSTHSI: AJUTOTPOIHSI, TETIOBOU
3h(heKT XUMHUYECKOW peakiuu,
VIIEPOAHBIN CKEeNeT, H30MepHs,
TOMOJIOTHS.

18.
Knaccudukanus

Peakmumn,
U3MEHEHHEM

uaymue ¢
cocTaBa

3HaTh: BOKHCHIINEG XHUMHYCCKHUE
IIOHATHA:




XUMHUYCCKUX
peakuuid,
MPOTEKAOIIUX €
NU3MCHCHUECM
COCTaBa BEIeCTBa

BCIICCTB: COCIMHCHUA
Pas3JI0KCHUS, 3aMCIICHUSA

u oOMeHa B
HEOPraHUYECKOMU 51
OpraHWYECKOM  XHUMHH.
Tennooi ahdexr
XUMHUYECKOM  PEaKLHH.
DK30- u
SHJIOTEPMUYECKHUE
peaKuuu.
Tepmoxumuueckue
YPaBHEHUSL. Peakiuun

TOpeHHUs] KaK YacTHBIN
ciy4dai
3K30TEPMUYECKOM
peaxiuu.

TEIIOBOH A(PPEKT XUMHUYECKOH
peaxIuu.

YMeTb: yCTaHABIMBATH
MPUHAJICKHOCTh  KOHKPETHBIX
peaKiuii K pa3jIMyHbIM THIIAM 10
pa3InYHBIM NpU3HAKaM
KJIacCU(PUKALIIH.

19.CxkopocTb
XAMHUYECKOU
peakiuu

[lonatTne o ckopoctH
peaxkuuu. Ckopoctb
roMO- M TE€TEePOreHHOMN
pEeaKLUH. DakTopsl,
BIIMSIOIIME HA CKOPOCThb
XUMHUYECKOH  peaKLMU:
IpUpoJia pearupyroumx
BEIIECTB, TeMIeparypa
(3axon  Bant-T'odda),
KOHLIEHTpaL1H,

KaTaJn3aTopsl "
KaTtajau3. 3aBUCHUMOCTh

CKOPOCTH pEeaKUHUil OT

3HaTh: BaKHEHIINE XUMHUUYECKHUE
MOHATHUS:  KaTaliu3, CKOPOCTh
XUMHYECKON pEeaKInu.
YMeTh: 00BIACHATH

3aBUCUMOCTD CKOpPOCTH
XHUMHYECKON peakuuu oT

pa3InyYHbIX (PaKTOPOB.

MIOBEPXHOCTHU
COIIPUKOCHOBEHHS
pearupyomux BeUIECTB.
DepMeHTBI Kak
OMOJIOTrHYECcKHe
KaTaJanu3aTopsl,
0COOEHHOCTHU 1704
(G YHKIIMOHUPOBAHUS.
20.ITpakTrueckas
pabora  Ne 3.
CxopocTh
XUMHUYECKHX
peaKkui.
XHUMHUYECKOE
paBHOBECHE.
21. OO6parumocTh HeoOpatumble 1 | 3HaTh: BaXHeHIIne XUMHUYECKHE

XAMHUYECKOU

oOpaTUMbIe XUMHUYECKHE

IOHATHUA: XUMHUYCCKOEC




peaKkiuu.

XHUMHYECKOE
paBHOBECHE 51
CIIOCOOBI ero
CMEIECHUS

peaKkiuu.

IToHsATHE O XMMHYECKOM
paBHoBecun.  CriocoOsl
CMCIICHHS XHMUYCCKOIO
paBHOBECHUsI Ha MpUMEpPE
CHHTE3a aMMHaKa.
Ilonatne 00 OCHOBHBIX

MPUHIUIAX
IIPOU3BOJICTBA Ha
npuMepe CHHTE3a

aMMHaka U CEpHOH
KHCIIOTBI. B3anmMocBs3b
TEOpUU W TIPAKTUKH Ha
MpUMEPE ITUX CUHTE30B.

paBHOBECHE.
YMeTh: 00BACHATE
MTOJI0KEHUE XAMHYECKOI'0
paBHOBCCI/ISI oT pa3J'II/I‘-IHBIX

(hakTOpoB.

22. Ponp BOmel B
XUMHUYECKUX
peaKIusx

Ponb BOJBI B
MPEBPAIICHUSAX BEILIECTB.
HUctunHBIE  PacTBOPBHI.
PactBopumMocTh u
KJ1accu(uKaLus
BEIIECTB MO  3TOMY
MIPU3HAKY:
PactBopumsle,
MaJIOpacTBOPUMBIE u
MPaKTUYECKH
HEpPACTBOPUMBIE
BEILIECTBA.
ONEeKTPOIUTHI u
HE3JIEKTPOJIUTHI.
DNEeKTpoNIUTHYECKas
nucconmanus. Kuciortsi,
OCHOBaHMS M COJIIA C
ToukH 3peHus TO/I.
XUMUYECKHE  CBOMCTBA
Bonbl: B3anmoneiictBre
c METaJUIaMH,
OCHOBHBIMH u
KUCJIOTHBIMU OKCH/JIaMH,
pa3yoKeHue u
oOpa3oBaHme
KPUCTAJUIOTUIPATOB.
Peakuuu rugpatanuu B
OPraHNUYeCKON XUMHUH.

3HaTh: TOHATHUS - DJICKTPOJIHTHI
U HEIJICKTPOJIHTHI, IPUMEPHI
CUIIBHBIX Hu cnadbIX
AJICKTPOJIUTOB;POJH  BOJIBI B
XUMHYECKHUX PEaKIUSIX;CYITHOCTh
MeXaHH3Ma
JIACCOLIMAIMN;0CHOBHEIE
nosjoxxenus TO/I.

23. Tuaponms

[TonsiTue THJIPOJIN3A.
I'maponu3s oprannyecKux

n HCOPTaHUYCCKUX

3HaTh: TUIPOIIN3 coyen Hu
OPraHUYECKUX COCTUHEHUH.
Ymersb: onpenensaTs xapakTep




COEMHEHHU.
HeoOpatumpbrit
rugponns.  OOparumsiii
TUAPOIN3 COJIEH.
l'unponu3 opraHnuveckux
BEIIECTB u ero
MPaKTUYECKOE 3HAUYCHHE
JUIS TIOJIYy4€HUS CIIUPTa U
MbLIa.  buonornueckas
poJib  THApONM3Aa B
MJIACTUYECKOM u
JHEPreTHYECKOM OOMEHe
BEUIECTB U DHEPIUHU B

cpeapl B BOJHBIX PacTBOpax
HEOPraHWYECKUX COCIMHEHUN

KJIETKE.
24 TlpakTrueckas
pabota Ne 4.
Pemenne
AKCIIEPUMEHTAIbH
BIX 3aJa4 IO TEME
«'uaponusy
25.0KUCIUTENLHO- CreneHb OKHCJIEHUS | 3HATh: BAKHEHUIIINE XHUMHYCCKHUE
BOCCTAHOBUTEIILHE DJICMCHTOB. MOHATHUS. CTENEHb OKHCIICHHUS,
peaKkiuu. OrmpeznenieHne  CTENEHU | OKUCIHUTENb W BOCCTAHOBHUTEIb,
DIEeKTPOIHN3 OKHUCJICHUS TI0 (OpMyJie | OKUCICHHE ¥ BOCCTAHOBJICHHUC;

coequHenus.  llonsitue
00 OKHCITUTEIHHO-
BOCCTaHOBUTEIbHBIX
peakuusax. OKHUCIEHUE U
BOCCTaHOBJICHHE.
Oxkucnurenb u
BOCCTAHOBHUTEIL. MeTox
AJIEKTPOHHOTO OajaHca.
DNeKTpoIn3 KaK
OKHUCJIUTEITHHO-
BOCCTaHOBUTEIHHBIN
mpouecc.  DJIEKTPOJIu3
pacmiiaBoB;  PacTBOPOB
(Ha mpumepe xiopuia
Hatpus). [IpakTuueckoe
MIPUMCHCHHE
AJIEKTPOJIN3A.
DIIEKTPOIIUTHIECKOE
MOJIy4EHUE AITFOMUHHUS

BOKHEUIIINE XUMHWYECKHUE
MOHATHUS -  DJIEKTPOJIU3, KATO/I,
aHOJ; IPAKTUYECKOE MPUMEHECHHUE

AIIEKTPOJIH3A.

YMerb:onpenensitb BaJEHTHOCTh

u CTCIICHb OKHUCJICHUA
XUMHUYCCKUX 9JICMCHTOB,
OKHCIINTCIIb n

BOCCTaHOBUTEIIb;COCTABIISATh
ypaBHEHUS OBP METOJIOM
AIIEKTPOHHOTO Oananca;
OTIPEJICNIATh MPOIYKTHI, KOTOPBIC
00pa3yroTcs Ha KaTo/e U aHOJIE.

26. KoHutponbHas
pabora Ne 2 mo
TEMe




«XUMHYECKHUE
peakuumn

Tema 4. BemiecTBa u ux cBoiicrpa (16 4)

27. Metaiuisl

1

[TonoxxeHne MeTamioB B
NEePUOANYECKOH crcTeMe
U CTPOGHHE MX aTOMOB.
ITpocteie BemecTBa —
OOmue
¢busnyeckue U

METaJUIbL:
XMMHYECKHE  CBOMCTBA
METaJIOB:
B3aUMO/ICHCTBUE C
HEeMeTaJlJIaMu
(KucnopogoM,  XJIOpPOM
cepoit), c BOJIOM.
DNEeKTPOXUMHUYECKUT
pan HaIpsDKEHUN
METaJUIOB.
B3aumopeiicteue
METAJJIOB C PacTBOPAMHU
KHCIIOT U coneid. O6mue
CHoco0bI MOJTyYeHUs
Koppo3zus
CrniocoOsI

METAaJUIOB.
METAaJUIOB.
3alUThl METAJUIOB  OT
KOPPO3HH.
EcrecTBeHHBIE  TpymHIBI
METaJJIOB Ha IpUMeEpe
LIEJIOYHBIX METAJIJIOB.

3HaTh: OCHOBHBIE METAUIbI U
CIUIaBBI;001IH1E CBOMCTBa
METaJIJIOB.

Ymern:

XapaKTEePU30BaTh FJEMEHTHI
METaJUIbl MaJbIX TEPUOJOB MO UX
IIOJIOKEHUIO B IEPUOJUYECKOMN
cucreme .M.  Menneneesa;
olue XMMHYECKHE CBOMCTBA
METaIIJIOB;00bSICHSTh
3aBUCUMOCTh CBOWCTB METAJIJIOB
U CIUIaBOB OT HX COCTaBa M

CTPOCHHSI.

28. Hemeraiuint

Hewmertannel. ITomoxenue
HEMETAILJIOB B
MIEPUOUYECKON
CHUCTEME, CTPOCHHE HX
atomoB. Hemerammer —
MPOCTHIE BEIIIECTRA.
AToMHOE u
MOJIEKYJIIPHOE CTPOCHHE
HX. CpaBHuTENBHAS
XapaKTEePUCTHKA
rajoreHoB Kak Hamboee
THIIMYHBIX
MpeACTaBUTENEN
HEMETaJIJIOB.
OKuCIUTEIILHBIE

CBOMCTBaA HEMCTAJIJIOB

3HaTh: OCHOBHBIC HEMETAILIBI, UX
OKHUCJIUTEIILHBIE 51
BOCCTaHOBUTEIIbHEIC
CBOMCTBa;M3MEHEHNE KHCIOTHBIX
CBOHCTB BBICHIMX OKCHJIOB U
TUAPOKCHJIOB  HEMETAUIOB B
rpynmax u nepuojax.

YMeTn:

XapaKTEPU30BaTh FEMEHTHI
HEMETAJUIbl MaJIbIX MEPHOJIOB MO
UX TIOJIOXKEHUIO B IEPUOUYECKOMN
cucTeme A.N.
MennaeneeBa;o01Me XUMHUUECKHE
CBOIICTBA HEMETAJUIOB;00BICHSITE
3aBHCUMOCTbD CBOMWCTB
HEMETAINIOB OT HX CcOCTaBa H




(B3aumojielicTBIE c
MeTaJIaMu u
BOJIOPOJIOM).
BoccranoBurenbHbie
CBOMCTBAa  HEMETAJJIOB
(B3auMmoselicTBre C
Oonee
ANEKTPOOTPHUIATENEHBIM
U HEeMeTaUylaMu U
CJIOKHBIMHU
BEILIECTBAMH-
OKHUCJIUTEIISIMU).
EctectBennbie  rpymnmbl
HEMETAJIJIOB Ha MpUMeEpe
raJloreHoB u
0J1arOpOTHBIX T'a30B.

CTPOCHHUSI.

29. Kuciotsl

Knaccudukanms
HCOPraHNYCCKUX nu
OpTraHU4YCCKUX KHUCJIOT.
OO0mue CBOICTBa
KHUCJIOT:

B3aMMOJICHCTBHE c

METaljiaMu, OKCHJaMH
MCTAJlJIOB,

TUIPOKCUIaMU
METaJJIOB, C  COJIAMH,
CupTamu (peakuus
sTepudukanyn).

Oco0Oble CBOMCTBa
a30THOM u
KOHLIEHTPUPOBAHHOMN

CEpPHOM KUCIIOT.

3HaTh: KIaccuuKanuio,
HOMEHKJIATypy KUCJIOT, UX 001ue
CBOMCTBA;0COOECHHOCTH CBOMCTB
CepHOM M  a30THOM  KHCIIOT,
MYpPaBbUHOHN U YKCYCHON KHCIOT.
YMeThb: Ha3bIBaTh KHUCIOTHI IO
«TPUBHAIBHON» W
MEKTYHapOAHOMN
HOMEHKJIAType;0NpeIeNATh XapakKk
Tep Cpelasl B BOIHBIX pacTBOpax
KHCJIOT;

XapaKkTepu30BaTh o0IIMe
XUMHYECKHE CBOMCTBA KUCIIOT;
O0O0BSACHATH 3aBUCHMOCTh CBOMCTB
KHCIIOT OT MX cocTaBa U
CTPOEHMUS; BBITIOIHSATD
XUMHYECKMM  3KCIIEpUMEHT IO
pacrno3HaBaHHUIO BaXHEHIIINX
HEOPraHMYeCKUX M OPraHUYeCKuX
KHCJIOT.

30. OcHoBanus

Knaccudukanms
OCHOBaHHIA.
XuMHYeCcKe CBOMCTBA
OCHOBaHMIA:
B3aMMOICHCTBHE C
KHCJIOTaMHU,
KHUCJIOTHBIMH  OKCHJaMH
u coisaMmu. PaszimoxeHue
HEPAaCTBOPUMBIX

3HaTh:KIacCUPUKALHUIO,
HOMEHKJIATypy KUCJIOT, UX 001une
CBOICTBA;0CO0CHHOCTH
OpPraHNYEeCKUX OCHOBAHUM.
YMeTb:Ha3bIBaTh OCHOBAaHMS II0
«TPUBUAIBHON» I
MEXIYHAPOAHOU
HOMEHKJIATYPE;0NPEAENISAT
XapakTep Cpeasl B BOJHBIX




OCHOBaHUH.

pacTBopax

IeNI0Yei; XapaKTeprU30BaTh: 00 IIH
e XHUMHYECKHE CBOMCTBA
OCHOBaHUI; 00BICHATH

3aBHCHUMOCTh CBONCTB OCHOBaHHUU
oT ux cocTaBa u
CTPOEHUS; BBITIOJIHSATD

XUMUYECKUNA JKCIEPUMEHT IO
pacrno3HaBaHUIO BaKHEHIIINX
HEOPraHWYECKUX U OPraHUYECKUX

OCHOBaHHUH.

31. Conu

Knaccudukanus coieii:
CpeaHue, KHUCIbIE U
OCHOBHBIEC. XHUMHYECKHE
CBOMCTBaA COJICHi:
B3aHMOJICHCTBHE c
KHCJIOTaMH, IIeJI0YaMHu,
METaJUIaMHM M COJISIMHU.
IIpencraButenu coiset u
UX 3HaueHHE. XJIIOPHUL

HaTpusl, KapOoHaT
KaJIbIIHS, docdar
KaJIbIIUs (cpenuue

COJIN); THUAPOKAPOOHATHI
HaTpUsT W aMMOHHSA

(kucmbie COJIN);
THJIPOKCOKapOOHAT Mean
(IT) — MajaxuT
(ocHOBHas COJIb).

KauecTtBenHnble peaknuu
Ha XJopua -, cyabdar —
U KapOOHAT — aHUOHHI,
KaTHOH aMMOHWS,
katuonsl sxene3a (I1) u

3HaTh: BaKHEHUIIIME TIOHSITH:
COJIM, MUHEpAJIbHBIC YA0OpEHUSI.
YMerh: Ha3pBaTh COJH  IIO
«TPUBHAIBHON» W
MEKTYHapOAHOMN
HOMEHKJIaTyp€;0NpPEAeIIsITh:
XapakTep Cpeabl B BOJHBIX
pacTBopax
COJICH;XapaKTepru30BaTh:0011e
XHMHYCCKHE CBOMCTBA COJICH;
00BACHATE: 3aBUCUMOCTh CBOICTB
COJIEH OT UX COCTaBa U CTPOCHUS;
BBIITOJIHATH XHUMHUYECKHAM
AKCIIEPUMEHT 110 Pacro3HaBAHUIO
Ba)KHEHUIIIX COJICH.

(LLI).
32. T'enernueckas ITonsaTne 0 | YMeThb: XapakTepu3oBaTh 00IIHe
CBSI3b MEXIY T€HETUYECKON CBSA3M H | XMMHUYECKUE CBOMCTBA METAJLIOB,
KJIACCaMH TEHETUYECKUX PSIAaX B | HEMETAUIOB, OCHOBHBIX KJIAacCOB
HEOPraHWYECKUX H HEOPraHU4YECKOU U | HEOPraHUYECKUX U OPraHUYECKUX
OPraHUYEeCKUX OPraHWYECKOHM  XWMHH. | COCTUHEHUI; Ha3bIBaTh
BEILIECTB I'enetnueckuit P | U3yYEHHBIE BEILIECTBA o

MeTauia. ['eHeTH4ecKkui | «TpUBHATBLHON J5R105

pan HEMETaJUIA. | MEXIYHapOIHON

Ocobennoctu HOMEHKJIATyp€;XapaKTeprU30BaTh:

TCHCTUYCCKOTO psdgaa B

o0ImMe XWMHYECKHE CBOWMCTBA




OpPraHHYeCKOM  XUMUH.
Brinosinenue
YIPA)KHEHUM, PELICHUE

MCTAIJIOB, HEMCTAIIIOB,

OCHOBHBIX KJ1aCCOB

HCOPTaHNYCCKUX U OPraHUYICCKUX

3a7a4 o TEMaM | COCIMHECHUH, CTpOCHUE u
«XHUMHUYECKHE XUMHUYECKHE CBOICTBa
peakuuny, «BemiecTBa U | H3y4eHHBIX OpPraHUYECKUX
HX CBOMCTBa. COCJTMHEHUH.

33.I1pakTrueckue

paboter  Ne 5.

Pemenue

AKCIIEPUMEHTAIIbH

BIX  3aJa4  Ha

UACHTH(DHUKAITIIO

OpraHUYECKUX U

HEOPTraHUYECKHUX

COE€IMHEHUN

34 .KoHTposibHast

padora Ne 3 1o

TeMe «BemectBa u

MX CBOWMCTBa»

Tema 5. Xumus u ;ku3Hb (24)

35 Xwumma wu JlexapctBa, @QepmenTsl, | UMeTh  mpeacTraBieHHe: 0

3/I0pPOBBE BUTaMUHBI,  TOPMOHBI. | BIUSHUN XHUMHUYECKUX BEIIECTB
[IpoGemsbl, CBA3aHHBIE C | HA 3I0POBHE YEJIOBEKA.
MIPUMEHEHHEM
JIEKapCTBEHHBIX

MpenaparoB. XHUMHS B
MOBCEIHEBHON  >KM3HH.

Moromme YUCTSIINE

CpeACTBa. [IpaBuna

Oe3omacHoil paboThl CO

cpeacTBaMH  OBITOBOM

XAMUH. beiroBas

XUMHYECKas

I'PaMOTHOCTb.
36. Xummueckoe 3arpsizHeHue HNmery  mpencrasiieHue: 0
3arpsi3HeHue OKpYy>KaroIen Cpelpl | BIMSIHUM XUMHUYECKHX BELIECTB
OKpYyKaroleun NPOAYKTaMHU Ha  COCTOSIHUE  OKpYXarollein
Cpeapl U €ro XUMHUYECKON CpeJIbl.
MOCJIEACTBHSI. MIPOMBIIIJIEHHOCTH.

Pe3epBHoe 3ansATHE - 2 yaca.




Ipuaoxxkenue

MATEPHUAJBHO-TEXHUYECKOE OBECIIEYUEHHE
1. [lIxad BBHITSKHON JEMOHCTPAIMOHHBIH.
2. Komtekiuu: allfoMuHUM, BOJIOKHA, KAMEHHBIN yroyb, HeQTh U €€ MPOIYKThI, METAJLIbI, HA0OP
XHUMUYCCKHX JIEMEHTOB, INIACTMACCHI.
3. HabGops! st cocTaBneHus 00bEMHBIX MOJEITIECH, XHMUYECKIX BEIIECTB.
4. KoMIproTepHOE OCHAIIEHUE KaOMHETa (KOMIIBIOTED, IPOEKTOP, IKPaH, KOJIOHKU, CKAaHED).
5. BuneodunsMmer: xumust 11 kmacce.
6. HaGopbl XUMUYECKUX PEaKTHUBOB IS JTAOOPATOPHBIX M MPAKTHIECKUX PaOOT.
7. O6opynoBaHue i Ja00PATOPHBIX U MPAKTHYECKUX PadOT.
8. Tabmuma «Ileprognueckas cucrema xumudeckux aemeHToB JI.M. Menneneenay.
9. Tabmuma «PacTBOPUMOCTH COJICH, OCHOBAaHUHN M KUCIIOT B BOJIEY.
10. Tabmuma «IIpaBuna TeXHUKH OE30TTACHOCTH.

YYEBHO-METOJIUYECKOE OBECIIEYUEHUE ITPOI'PAMMBbI
1. laopuensst O.C. Xwumusa. 11 kmace:  y4e0.misoOrieoOpa3oBar.  yupexaeHuii/
0O.C. I'abpuensH. — M.: [Ipoda, 2008. — 223 c.
LudpoBeie 00pa3oBaTEaLHEBIC PECYPCHI

1. MynbTUMEANIHBIE TPE3CHTAIMH II0 BCEM TEMaM HPOTPaMMBbl JUIsI COMPOBOXKIACHUS
ypokoB. (Pa3paboTanbl caMOCTOSATEIBHO).

2. Moy 31eKTpOHHBIX 00pa3oBaTebHbIX pecypcoB «Xumus» (http://fcior.edu.ru)

3. Marepuansl ~ eOWHOW  KOJUIGKIMH  OH(POBBIX  00pa30BaTEIBHBIX  PECYPCOB

(http://school/collection.edu.ru)
MGTOI[I/IIIGCKEIH JJUTEpaTypa

1. I'abpuensu O.C., JIvicoBa I'.I'., Benenckas A.I'. HactonpHas kHUra yuutens. XuUMHUSL.
11 xi1.: B2 4. —M.: llpoda, 2003.
2. INabpuensn O.C. Xumuueckuil skcriepuMeHT B mkose. 11 ki.: yuedHo-MeToa. nocodue /

O.C. I'abpuensz, N.I'. OctpoymoB. — M.: lIpoda, 2009. — 222, [2] c.
COOpHHUKHU TECTOB, 3aJ1a4 U VIPAKHEHUI

1. INadpuensu O.C., OctpoymoB M.I'. O6mast xumusi B TecTax, 3ajadax, YHPaKHEHHUSX.
11 kn. — M.: Ipocpa, 2003.

2. I"a6bpuensn O.C. u ap. 3anaun mo XMMUHU U criocoObl ux pemenus. — M.: JIpoda, 2004.

3. Cwmupnosa JI.M., XKykos I1.A. CoopHUK 3a1au 10 001Iel 1 HEOpraHMYECKOW XUMUH. 8—

11 xnaccsl. — CII6.: «ITapuret», 2000.
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