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Pa6ouas mporpamma no xumuu UY COII «XXI Bek» pa3paboTtana Ha
OCHOBE:

- @ezpepanbHOro KOMIIOHEHTa ['ocyaapcTBEHHOrO0 00pa30BaTEIbHOIO
CTaH/JapTa OCHOBHOT'O 00IIIEer0 00pa3oBaHus M0 XUMHUH,

- IlpumepHBIX mporpaMM OCHOBHOTO oOWEro oOpa3oBaHUs IO
XUMUH;

- ABTOpCKOW NpOrpaMMmbl OCHOBHOIO o0O0IIero oOpa3oBaHUsd IO
xumuu 1o yueonuky I'.E. Pymzutuca, @.I'. Genpamana;

- ®exnepanbHOTO nepeyHs y4E€OHHKOB, PEKOMEHI0BaHHBIX
(TOMyLIEHHBIX) K HCIOJB30BAHUIO B O0OPA30BATEIBHOM IIpolLiecce€ B YUYEOHBIX
YUPEKIACHUSIX, PEATHIYIONIUX MPOTPAMMBI 00ITIero 00pa3oBaHus;

- Yyeonoro miana Yy COII «XXI Bex».

EcrecTBeHHO-HayuHOe  00Opa3zoBaHuE OIMH U3 KOMIIOHEHTOB
IIOATOTOBKM MOJAPACTAKOUIErO MOKOJIEHUS K CAMOCTOSITENIBHOM »ku3HU. Hapsany c
I'YMAaHHUTAPHBIM, COLIMAJIBHO-PKOHOMUYECKUM U TEXHOJOTUYECKUM
KOMIIOHEHTaMU O00pa30BaHHA OHO OOECIEeUnBaeT BCECTOPOHHEE pa3BUTHE
JUYHOCTU peOeHKa 3a BpeMs €ro 00y4eHus U BOCIIUTAHUs B LIKOJIE.

B cucreme ecrecTBEHHO-Hay4HOro OOpa3oBaHUs XHUMHs KaK y4eOHbIN
IIpeIMET 3aHMMAECT BAaXHOE MECTO B IIO3HAHWM 3aKOHOB IIPUPOXBI, B
MaTepUaJbHOM JKU3HU OOINEeCTBA, B pEHIEHWHU TIJI00ATbHBIX MPoOIeM
4yejloBeuecTBa, B (OPMUPOBAHMM HAYYHOM KapTUHbI MHpa, a TaKXKe B
BOCIIMTAHUU DKOJIOTMYECKON KYJIBTYPBI JHOJEH.

XuMHS KaK y4eOHBIN MPEAMET BHOCUT CYIIECTBEHHBIN BKJIaJ B HAy4YHOE
MUPOINOHUMAHKE, B BOCIIMTAHUE U Pa3BUTUE Y4YalIUXCs; MPU3BAHA BOOPYKHUTh
yYaIllUXC OCHOBAaMU XMMHUYECKHUX 3HaHUM, HEOOXOJHUMBIX Ji MOBCEIHEBHOU
KU3HU, 3aJOKUTh (yHAAMEHT [ JaJbHEHIIEro COBEPUICHCTBOBAHUSA
XMMHMUYECKUX 3HAHMM KaKk B CTaplIMX KjaccaX, TaKk U B JAPYTUX Y4YEOHBIX

34BCJICHUAX, a TAKIKC IIPABUIIBHO COPHUCHTUPOBATH ITOBCACHUC YUYAIIUXCA B

OKPY’KaroIllen Cpee.



XuMHsL - HeoTbemsIeMas d4acTh KyJbTypbl. [loaTomy HeoOxoauma
CIEHHAJIbHAS TICUXOJIOTMYECKAasi MOATOTOBKA, MPUBOIAIIAS yYalIuxcs K
OCO3HAHHIO BAXXHOCTH U3Yy4YEHHUS OCHOBHOI'O Kypca XHUMUH.

[Ipenmer xumum cneru@uyeH. YCHEmHOCTh €ro M3y4YeHHUs CBsA3aHa C
OBJIQZICHUEM XHMHUYECKUM SI3BIKOM, COOJIIOJICHUEM TEXHHUKH OE30MaCHOCTH MpHU
BBIIIOJITHEHUA XWMHMYECKOTO JKCIEPUMEHTA, OCO3HAHUEM MHOTOYMCIIEHHBIX

CBSI3€M XUMHUHU C APYTUMU MPEIMETAMU.

N3ydeHue XxuMHM B IIKOJIE HAIIPABJICHO:

- Ha OCBOECHHME Ba)XKHEHIINX 3HAHUNA 00 OCHOBHBIX MOHATUSIX U
3aKOHAX XMMHHU, XUMUYECKON CHUMBOJIMKH;

- Ha OBJIAJICHWE YMEHHSAMU HAONIOJaTh XUMHUYECKHE SBJICHUS,
MPOBOJIUTh XUMHUUYECKHM HKCHEPUMEHT, IMPOU3BOAUTH pACUEThI HA OCHOBE
XUMHUYECKUX (POPMYJI BEIIECTB U YpaBHEHUH XUMHYECKUX PEAKIIHIA;

- Ha pPa3BUTHUE IIO3HABATEIbHBIX MHTEPECOB W HMHTEIUIEKTYaJIbHBIX
COCOOHOCTEM B  MpoIlecC€ MPOBEACHUS XUMHYECKOTO  HKCIEPUMEHTA,
CaMOCTOSITEJILHOT'O TPUOOPETCHHSI 3HAHUM B COOTBETCTBUM C BO3HHUKAIOIIUMU
YKU3HEHHBIMU MOTPEOHOCTSIMU,

- Ha BOCIUTAHUE OTHOIICHUS K XHUMHM Kak K OJHOMY U3
byHIaMEHTATBHBIX KOMIIOHEHTOB €CTECTBO3HAHUS u BJIEMEHTY
o01Ie4eI0BEYECKON KyIbTYPHI;

- Ha NPHMEHCHHE IOJIYyYCHHBIX 3HAHUN M YMEHHH I 06€301acHOro
WCIIOJIB30BaHUs BEIIECTB M MATEpUANIOB B OBITY, CEIHCKOM XO3SIMCTBE W Ha
MPOU3BOJCTBE, PEIICHUS NPAKTUYECKUX 3aJa4d B TMOBCEIHEBHOU KHU3HH,
NPEAYNPEKICHUS  SBJICHUM, HAHOCIIIMX BpPEJ 3JO0POBBIO UYEJIOBEKA U

OKPY’KarolIEU CpeLE.

3agauu u3y4eHust XUMHH
- @dopmupoBaHHME Yy Yy4YAIIUXCS 3HAHUS OCHOB XMMHUYECKOW HAYKH:

BaXHEHIINX (PaKTOPOB, MOHATUN, XUMHUUECKHUX 3aKOHOB U TEOPHil, sI3pIKa HAYKH,



JOCTYITHBIX 0000IIEHNIT MUPOBO33PEHUYECKOr0 XapakTepa.
- PasButne ymeHuit HaOM01aTh U OOBACHATH XMMUYECKUE SIBJICHUS,

MIPOUCXOISIINE B IPUPO/IE, JTAOOPATOPHH, B TIOBCETHEBHOM KU3HM.

- dopMupoBaHue CHenuaabHbIX
YMEHUM: oOpamarbcs C BEILIECTBAMH,
BBITIOJIHATH

HECJIO)KHBIE ~ DKCHEPUMEHTHI, coOnroass  MpaBUIM  TEXHUKHU

0€30MaCHOCTH; TPaMOTHO MNPUMEHSATH XUMHUYECKHWE 3HAHUS B OOIICHUU C
MIPUPOJION U B TOBCEHEBHOM KU3HH.

- PackpbiTHE T'yMaHHCTHYECKOW  HANpPaBICHHOCTH XHUMHUHU, €€
BO3pACTAIOMIEd pOJIM B PEIICHWH TJIABHBIX MPOOJEM, CTOSIIUX TIEpe
YeJI0BEUECTBOM, U BKJIa/Ia B HAYUYHYIO KapTUHY MUpA.

- PazBuTHne nuuHOCTH 00YyUaAIOIIUXCS:

VX UHTEJUIEKTYaJIbHOE U HPABCTBEHHOE

COBEpIICHCTBOBaHUE, (QOpMHUPOBAHHWE Yy HHUX T'yYMaHHUCTHYECKHUX

OTHOILICHUI U HKOJIOTMYECKH 11€J1IeCO00pa3HOro MOBEACHUS B OBITY U B IIPOIIECCE

pr,HOBOfI JACATCIIbHOCTH.

OcHoBHbBIC HIEH

- MarepunanpHoe €IMHCTBO BEUIECTB B IPUPOJE, UX TI'E€HETHYECKas
CBSI3b, pa3BUTHE (OPM OT CPaBHUTEIBHO MPOCTHIX J0 O0Jiee CIIOXKHBIX,
BXOJSIIUX B COCTaB KMUBBIX OPTaHU3MOB.

- IIlpuymHHO-CIENCTBEHHAs]  3aBUCUMOCTh  MEXJIY  COCTaBOM,
CTPOEHUEM, CBOMCTBAMHU U IIPUMEHEHUEM BEILIECTB.

- 3aKOoHBI MPUPOJbl OOBEKTUBHBI M TO3HABAEMbl. 3HAHUE 3aKOHOB
XUMHUH Ja€T BO3MOXKHOCTb YIIPABJIATH XUMHUUECKUMH IPEBPALLEHUAMHU BEIIECTB.

- Pa3BuTHe XMMUYECKON HAayKH CIYKUT HHTepecaMm oOOIecTBa H

IIPHU3BAHO CIT0cOOCTBOBATH PECIICHUTO HpO6JIeM, CTOAIUX IICPC] HCTIOBCUCCTBOM.

[Iporpamma BkirO4aeT B ceOS OCHOBBI OOIIEH, HEOPraHUYECKOU W



oprannyeckoil xumuu. ['1aBHOM uzeeil sBisieTca co3nanue 6a30BOro KOMILIEKCa
OMOPHBIX 3HAHUWA TIO XUMHUH, BBIPAXKEHHBIX B (QOpMe, COOTBETCTBYIOILIEH
BO3pacTy ydamuxca. BaXHO He TOJNBKO JOOUTHCS YCBOCHHS YUalIUMHCS
OCHOBHBIX MOHATHM, HO U OOy4YUTb HX Ha 3TOM MaTepuaje IpueMam
YMCTBEHHOU pabOThI, YTO COCTABJISICT BaXHEHIINN KOMIIOHEHT Pa3BHBAIOIIECTO
oOy4eHus.

B coxepxaHnM NaHHOrO Kypca MpPEACTaBICHbBI OCHOBOIIOJATrarOLIUe
XUMHWUYECKME TEOPETUYECKUE 3HAHMS, BKIIIOYAIONIME H3Yy4YEHUE COCTaBa H
CTpOEHUsI BEUIECTB, 3aBUCUMOCTH UX CBOMCTB OT CTPOCHHMSI, KOHCTPYMPOBAaHUE
BEIIECTB C 3aJaHHBIMM CBOMCTBAMH, MCCJIEAOBAHHE 3aKOHOMEPHOCTEU
XUMUYECKUX MPEBPALLCHUN M IYTEW YIPABICHUS MMHU B LEIAX IOJyYEHUS
BEILECTB, MaTEPUAIIOB, YHEPTUN.

@dakTonornyeckass 4acTb IPOTPaMMbl  BKJIIOYAET CBEACHUA O
HEOPraHWYECKUX U OpPraHMYeCKHX BEIeCTBaX. YUeOHbIH Marepual OToOpaH
TakiUM 00pa3oM, YTOObI MOKHO ObLTIO OOBSCHUTH HA COBPEMEHHOM M JIOCTYITHOM
JUIS. YYallUXCA YPOBHE TEOPETHUYECKUE IIOJIOKEHHMS, H3ydaeMble CBOMCTBA
BEILECTB, XMMUYECKUE IIPOLIECCHI, IPOTEKAIOIINE B OKPYKAKOLIEM MUDE.

TeopeTHdecKkyr0 OCHOBY M3y4YE€HUsI HEOPTAHUYECKOW XMMHHM COCTABJISET
aTOMHOMOJIEKYJISIPHOE ydeHue, nepuoandeckun 3akoH .M. Menneneesa ¢
KPaTKMMH CBEICHUSMH O CTPOCHMM aTOMOB, BHUJAX XHWMHUYECKOW CBS3H,
3aKOHOMEPHOCTAX XHMHMYECKHX peakuui. M3ydyeHue OpraHm4eckor XuUMHH
OCHOBaHO Ha ydyeHnn A. M. ByTinepoBa 0 XMMHYECKOM CTPOEHUU BEILIECTB.
VYKa3zaHHbIE TEOPETUUYECKHME OCHOBBI Kypca MO3BOJISIOT Y4YaluIuMcsi OOBACHATH
CBOICTBA M3y4YaeMbIX BEIIECTB, a TAaKKe 0€30IaCHO MUCIOJIb30BATh ITH BEILECTBA
U MaTepuaibl B ObITY, CEIbCKOM XO3SIMCTBE U HA MPOU3BO/ICTBE.

B usyuenun Kypca 3HauuTeNbHAs pPOJb OTBOAMUTCS XUMHUYECKOMY
HKCIEPUMEHTY: NPOBEIACHUIO MPAKTHUYECKUX M JIabopaTOpHBIX padorT,
HECJIOKHBIX 3KCIEPUMEHTOB U ONHMCAHUIO UX PE3YyJbTaTOB; COOJOJICHUIO

HOPM M IIpaBWJI MMOBCACHUA B XUMHUYCCKUX Ha60paTOpI/IHX. Cucrema 3HaHHI



FOTOBUT Yy4YallUXCS K TMPOMEXYTOUHOM arrecrauuu. Kpome Toro, k
TPAAUIIMOHHBIM  BOMpOCaM W 3aJaHusAM  J0OaBJICHbl  3aJaHusl,
cootBeTcTBYIOIME EI'D, 4TO naeT rapaHTHi0 KaueCTBEHHOW MOATOTOBKHU K
aTTecTalu, B TOM yucie B popme EquHOro rocy1apcTBEHHOTO SK3aMeHa.
Peanuzanust jaHHOW mporpamMMmbl B Iponecce oOy4deHHUs! MO3BOJIUT
YYallUMCSl YCBOUTH KJIFOUEBBIE XMMHUYECKHE KOMIETCHIMA W MOHATH POJIb

XUMHUU CPENI APYTUX HAyK O IPUPOJIE, 3HAUECHUE €€ ISl YEJIOBEeUeCTBa.

[Iporpamma mnpemnaraerca A pabOThl 110 HOBBIM YYEOHUKaM
xumun asropoB [.E. Pymsutuca u @D.0. Penpamana, npolieaInM
skcneptudy W BowenmuMm B DenepanbHblii  NEpedYeHb  YUEOHHKOB,
PEKOMEH/IOBaHHBIX MuHHCTEpCTBOM oOpa3oBaHusi U Hayku Pd k
UCIIOJIb30BAaHUIO B 00pa30BaTENIbHOM Ipolecce B 00LIe00pa30BaTEIbHBIX

YUPEKICHUSX.

PaGouas mporpamma nmo xumuu B 10 u 11 kimacce cocraBiieHa u3
pacyera | yac B Hezmenmoo; 3 yaca OTBOOUTCS HA IPOBEIAECHUE NMPAKTUYECKUX

paboT u 3 yaca Ha IpOBEIEHNE KOHTPOJIBHBIX PadoT.

HporpaMMa paccuuTaHa KOJIUMYECTBO 4aCOB B COOTBETCTBHH C

y4eOHBIM TUTaHOM KO HA 2014-15 yueOHbli TO/I.

[IpenonaBanue BegeTCs MO y4yeOHUKAM:

Koua-Bo Ypose
Kaace YMK
4acoB MO y4ueOHOMY Hb
10a 1 0azoB Pymsuruc I'.E., ®eabaman @.I'.
11a 1 0a3zoB Pyn3urtuc I'.E., ®eabaman @.T.

TpeOoBaHus K YPOBHIO MOATOTOBKHU yyamuxcs 10 kiacca

B pe3ynbrare nzyyenus xumuu B 10 Ki1acce y4eHUK JOJDKEH 3HATH:



BLKHEMIIME  XUMHYECKHME TIOHATHS  BEIIECTBA  MOJIEKYJSIPHOTO U
HEMOJIEKYJIIPHOTO CTPOEHHUSI, OKUCINUTEIb U BOCCTAHOBUTEND, OKUCIICHUE U
BOCCTAHOBJICHHE, TEIUIOBOM 3((EeKT peakuuu, CKOPOCTb XUMHYECKON
peakuuy, KaTaliu3, XUMHUYECKOE€ paBHOBECHE, YIJIEPOAHBIM  CKEJET,
(yHKUHMOHATIbHAS IPYIIA, U30MEpUs, FTOMOJIOTUs; OCHOBHBIE TEOPUU XUMHUH:
XMMHUYECKON CBSI3H, CTPOECHUSI OPraHUYECKUX COCIWHEHUW; BAKHEHUIINE
BELECTBA U MaTepuasbl: METaH, STUJICH, alleTUJIeH, OCH30J1, ITAHOJ, KHUPHI,
MbLIa, TJIIOKO3a, caxapo3a, Kpaxmal, KJIeTyaTKa, O€JIKH, UCKYCCTBEHHBIE U
CUHTETUYECKHUE BOJIOKHA, Kay4yKH, IUIACTMACC.

yMeTb: Ha3blBaTh H3YUYCHHBIC BEIIECTBA IO '"TPUBHAIBHON"' WIIH
MEKyHApOJAHOW HOMEHKJIATYpE; OIpPENEATh: BAJIEHTHOCTb W CTEIEHb
OKHCIICHHUSI XMMHUYECKHX DJIEMEHTOB, THUIl XHMMHYECKOH CBSI3M B
COCIMHEHUAX, OKUCIIUTENb U BOCCTAHOBUTENb, IPUHAJIEKHOCTD BEILECTB K
pa3IMYHBIM  KJIacCaM OPraHWYECKUX COCIWHEHUH; XapaKTepU30BaTh:
OCHOBHBIX KJIACCOB OPraHUYECKUX COEAUHEHMI; CTPOCHHE M XUMHUYECKHUE
CBOICTBA U3yUYEHHBIX OPTaHUYECKUX COCIUHEHHI; OOBICHATh: 3aBUCUMOCTD
CBOMCTB BEILECTB OT UX COCTaBa U CTPOCHHUS; MPUPOAY XMUMHUUYECKOU CBS3U
(MOHHOM,  KOBAJEHTHOW, METaJUIMYECKOM), 3aBUCUMOCTh  CKOPOCTHU
XUMHAYECKOM PEaKIUMU U TOJIOKEHHUS XUMHUYECKOIrO paBHOBECUSA OT
pa3nuYHbIX (AKTOPOB;

BBIITOJIHATh ~ XMMUYECKMM  OKCHEPUMEHT 110  PACIIO3HABAHMIO
BAXKHEUIIINX HEOPTAaHUYECKUX U OPTAHUYECKUX BEILIECTB;

IPOBOJUTH CAMOCTOSITENIbHBIA MOUCK XMMHYECKOW HHGPOPMALMK C
MCIOJIb30BAaHUEM PA3JIMYHBIX MCTOYHUKOB (HAYYHO-TIOMYJIIPHBIX H3AaHUM,
KOMITBIOTEPHBIX 0a3 JaHHBIX, pecypcoB HHTepHeTa); MCHOIb30BaTh
KOMIIBIOTEPHBIE TEXHOJIOTUU MJii 00paboTKM W Tepenadyd XUMHUYECKOH
uH(OpMaAIIMU M €€ TPEACTaBICHUs] B paznuyHbix ¢dopmax. Mcnonb3oBath
NpUOOPETEHHbIE 3HAHMS W YMEHHUS B MPAKTUYECKOW JESITEIbHOCTU M

HOBCGI[H@BHOﬁ ZKHN3HHU JJIA: 00BSICHEHUS XUMHUYCCKHUX ﬂBHeHI/Iﬁ,



MPOUCXOMASIINX B TPUPOJAE, OBITYy W Ha MPOU3BOJICTBE; OIPEACICHHUS
BO3MOYKHOCTH TIPOTCKaHUS XUMHUYECKHX IPEBpAlICHUN B Pa3IUIHBIX
YCIOBHSIX W OLEHKH HMX TIOCIEJICTBUN; HKOJIOTHYECKH TPaMOTHOTO
MOBEICHUST B OKPYXAlOIIeH cpele; OICHKH BIUSHUASA XHUMHYECKOTO
3arpsiI3HCHUSI OKPYKAIOMIEH Cpellbl Ha OPTaHU3M YeJIOBEKAa W JIPYTUE KUBBIC
OpraHu3Mbl; 0€30MacHOro OOpalieHus] ¢ TOPIOYUMH U TOKCUYHBIMH
BEIIIECTBAMH, JTA0OPATOPHBIM OOOPYIOBAaHHUEM; MPUTOTOBJICHUS PACTBOPOB
3aJJaHHON KOHIICHTPAIIMH B OBITY W Ha MPOW3BOICTBE; KPUTHICCKOHN OIECHKH
JIOCTOBEPHOCTH XHMMHUYECKOW WHQOpPMAIK, TOCTYMAMEH W3 pa3HbIX

HNCTOYHHNKOB.

TpeOoBaHus K YPOBHIO MOATOTOBKHU yyauuxes 11 kiacca

B pe3ynbrare uzydyeHus XuMUM Ha 0a30BOM YPOBHE YUEHHK JIOJKEH
3HATh: BAKHEHIINE XUMUYECKUE MOHITHS: BEIIECTBO, XMMUUECKUN 3JIEMEHT,
aToOM, MOJIEKYJa, OTHOCUTENIbHas aTOMHasi M MOJIEKYJsipHas Macca, HOH,
QJUTOTPONUS, M30TONbI, XHMHYECKass CBSA3b, DSJIEKTPOOTPULATEIBHOCTD,
BaJICHTHOCTb, CTEIIEHb OKHCIIEHHS, MOJIb, MOJISIpHAas Macca, MOJISPHBIN
00bEM, BEIIECTBA MOJIEKYJSIPHOTO U HE MOJIEKYJSIPHOTO CTPOEHUS,
pacTBOpbI,  JJIEKTPOJIUTBI W HEIJEKTPOJIUTBHI,  DJIEKTPOJIUTHYECKAs
JUCCOLIMAINS,  OKUCIUTENb M BOCCTAHOBUTENb,  OKHUCJIEHHE U
BOCCTAaHOBJICHHE, TEIJIOBOM HS(PQEKT peakiuu, CKOPOCTh XHUMHUYECKOM
peakuuy, Karajgu3, XUMHUYECKOE€ paBHOBECHE, YTIJIEPOAHBINA  CKEJeT,
U30MEpPHUs, TOMOJIOTHS; OCHOBHBIE 3aKOHBI XHMHHU: COXPAHEHHsS Macchl
BEILECTB, MOCTOSHCTBA COCTABA, MEPUOJINYECKHI 3aKOH; OCHOBHBIE TEOPHH
XUMUU: XUMHYECKOW CBSA3M, 3JIEKTPOJUTUYECKON IHUCCOLMALMU, CTPOCHUS
OpPraHMYECKUX BEIIECTB; Ba)KHEHIME BEIIECTBA U MaTepUalbl: OCHOBHbBIE
MeTaJlibl M CIUIaBbl, CEpHas, COJIsIHAs, a30THAs W YKCYCHas KHUCIIOTHI,
HIeJIOYH, aMMHaK, MUHEpaJbHbIE YJOOpEHMs, METaH, ATHJICH, alleTUJIEH,

OCH30J1, ATaHOJ, JKHMPBI, MbLJIa, TIIFOKO3a, caxapo3a, Kpaxmall, KJIeTdaTka,



O€JIKH, UCKYCCTBEHHbBIC U CUHTETUYECKHUE BOJIOKHA, KAyYYyKH, IIJIACTMACCHL;
yMeThb: Ha3blBaTh HW3YUYECHHBIE BEIIECTBA IO TPUBHUAIBHON WIIH
MEXIYHAPOJIHON HOMEHKJIATYpPE; ONPEAECTATh BAJIECHTHOCTh W CTEICHb
OKHUCJICHHUSI XHMMHYECKMX DJIIEMEHTOB, THIN XHWMHYECKOM CBS3HM B
COCOUHEHUAX, 3aps] MOHA, XapakTep Cpedabl B BOJHBIX PacTBOpax
HEOPraHUYECKUX COCJIMHECHHH, OKHCJIUTEIID u BOCCTAaHOBHUTEIIb,
MPUHAIJICKHOCTh  BEUIECTB K  PAa3JM4YHBIM  KJlaccaM  OpPraHUYECKHX
COCIMHECHUN;, XapaKTepU30BaTh JSJIEMEHTBl MajbIX IEPUOJOB IO UX
MOJIOKeHHIO B mepuoanueckoit cucreme .M. Menneneesa; oOume XuM.
CBOWCTBA METAIIJIOB, HEMETAJUIOB, OCHOBHBIX KJIACCOB HEOPTraHMYECKUX U
OpraHWYeCKUX COCIMHCHUH; OOBSICHATh 3aBUCUMOCTH CBOWCTB BEIIECTB OT
MX COCTaBa W CTPOCHMUS, IPUPOY XHMM. CBSI3H, 3aBUCUMOCTb CKOPOCTH XHUM.
peaKknmuu ¥ TIOJIOKEHUS XHUM. PABHOBECHUS OT Pa3IMYHBIX (HaKTOPOB;

BBIIIOJIHATD XHM. OKCIICPUMCHT I10 PAaCIIO3HAaBAHHWIO BCUICCTB.
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