AHHOTAIUA K padoyeil mporpaMmme o XumMuu Jist 8 Kiaacca

Pabouas nporpamMma Kypca XUMUU JUIsl OCHOBHOM HIKOJIBI pa3paboTaHa B COOTBETCTBUU
¢ denepanbHBIM TOCYJAPCTBEHHBIM 00pa30BaTEILHBIM CTAaHAAPTOM OOIIET0 00pa3oBaHUSI.
B Hel Taxke y4YWTHIBAIOTCA OCHOBHBIE MJIEM W TIOJIOKEHUA lIporpammsbl pa3Butvs U
(dbopMUpOBaHUs YHUBEPCAIBHBIX YUEOHBIX IEHCTBHI /11 OCHOBHOTO 00IIeTr0 00pa3oBaHMUs.

B cooTBeTCTBHM C ATUMH JOKYMEHTaMH OOYyYarolIuecs JODKHBI OBJIANETh MPUEMAMHU,
CBSI3AHHBIMH C OTIPEICIICHUEM MOHSITHI: OTPaHUYUBATh UX, OTIMCHIBATH, XapaKTePU30BaTh U
CpaBHMBaTh. Tak Kak XUMHUS — HayKa SKCIIEpUMEHTajbHas, 0O0ydarommecs IOJKHBI
OBJIQZIETh TAKUMHU [I03HABATEIbHBIMU Y4YEOHBIMH JACUCTBUAMHU, KaK IKCIEPUMEHT,
HAOIIO/ICHNE, W3MEPEHHEe, OINMCaHUe, MOJCIMPOBAaHUE, THIOTE3a, BBIBOA. B mporecce
U3y4yeHUsi Kypca y OOydYarommxcsi MpOoJODKaloT (OPMUPOBATHCS YMEHHSI CTaBHUTh
BONPOCHI, OOBICHATh, KJAacCU(UIUPOBATh, CpPAaBHUBATH, OIPEACTATh HCTOYHUKH
uHpOpMAIMH, TOJIy4aTh W aHAJIM3UPOBaTh €€, TOTOBUTH WH(MOPMAIMOHHBIN MPOIYKT,
MPE3EHTOBAaTh €ro M BecTH AucKyccuto. CreaoBaTenbHO, NEATEIbHOCTHBIA MOIXOHA B
U3yYeHUH XHMHHU CHOCOOCTBYIOT  JOCTH)KEHHIO  JIMYHOCTHBIX, MPEIMETHBIX U
METamnpeIMETHBIX 00pa30BaTEeIILHBIX PE3yIbTATOB.

B ocHOBY Kypca HOJ0XKEHBI CIEeAYIOINUE WAEH:

. MaTepUajbHOE €IMHCTBO U B3aUMOCBSI3b OOBEKTOB U SIBICHUN MPUPOJIbL;

o BeOyIas poJib TCOPETHUCCKUX 3HAHWHN ISl OOBSICHEHUS W MPOTHO3UPOBAHUS
XAMHWYECKUX SIBJICHAM, OLICHKH UX MTPAKTUYECKON 3HAYNMOCTH;

o B3aMMOCBSI3b KQU€CTBEHHOW U KOJIMYECTBEHHOW CTOPOH XUMHUYECKUX OOBEKTOB
MaTE€pUATBHOTO MUPA;

° pa3sBUTHE XUMHYECKOW HAYKH W TMPOU3BOJACTBO XHMHUYECKHMX BEIIECTB U

MaTepualioB JJi1 YyAOBJIETBOPEHUS HACYIIHBIX IMOTPEOHOCTEl YenoBeKa M OOILECTBa,
pelieHus T00anbHBIX MTPOOJIEM COBPEMEHHOCTH;

o TE€HETUYECKas CBSI3b MEK/1y BEILIECTBAMU.

OTU uJen peanu3yrTcs B KypCce XUMUU OCHOBHOW IIKOJBI MYyTEM JOCTUKEHUS
CIEQYIOIINX HeJIeH:

*  @opmuposanue y yHalluxcs XUMUYECKOW KaPTUHBI MUPA, KAK OPraHUYECKON YacTh
€ro LEJIOCTHON €CTECTBEHHO-HAYYHOW KapTHHBI.

* Pa3éumue TIO3HABATEIIBHBIX WHTEPECOB, MHTEIUIEKTyalbHbIX W TBOPYECKHX
CIIOCOOHOCTEH ydaluxcsl B MPOIIECCE M3YUYCHHUS MMH XUMUYECKOM Hayku W e€ BKJIajia B
COBpEMEHHBI HAyYHO-TEXHUYECKUH Tporpecc; GOpMHUpOBaHHE BaKHEHIIMX JIOTMYECKUX
ornepanuii MbIIUICHUs (aHAJIU3, CUHTE3, 0000IIeHe, KOHKPETH3allks, CPaBHEHUE U Jp.) B
MpOLECCE MO3HAHUSA CHUCTEMBl BAXXHEMIIMX TMOHATHM, 3aKOHOB M TEOPUM O COCTaBeE,
CTPOCHUH U CBOMCTBAX XUMUUYECKUX BEIIECTB.

* Bocnumanue yOexAEHHOCTH B TOM, UYTO NPUMEHEHHUE IMOJYYEHHBIX 3HAHUU U
YMEHUHW MO XUMHH SIBIISIETCS OOBEKTUBHOW HEOOXOAMMOCTHIO I O€30macHO paboThI C
BEIIIECTBAMH U MaTepHalaMH B OBITY U Ha TIPOU3BOJICTBE.

* Ilpoexmupoeanue u peanuzayus BBITYCKHUKAMUA OCHOBHOM WIKOJIBI JIMYHOMU
o0pa3oBaTeIbHOM TpPAaeKTOpUU: BbIOOp Mpoduist oOydeHHs B CTapuiedl IIKoJe WU
podeCcCHOHATFHOTO 00Pa30BATEIHHOTO YUPEIKICHUS.

* Qenaoenue K/1I04eebiMuU KOMNnemeHyUusIMu. y4eOHO-TTI03HaBaTEIbHBIMU,
MH(OPMAIIMOHHBIMU, IIEHHOCTHO-CMBICIIOBBIMU, KOMMYHHUKATUBHBIMHU.



HopmartusHas ocHOBa mporpaMMel

1. 3akon PO «O06 obpazoBanum»

2. IIpuka3z MunuctepcTBa 00pasoBaHus U Hayku Poccuiickoit denepanuu ot 31 gexadpst
2015 1., Nel1577 «O BHeceHnn nzMeHeHu B DeiepanbHblil TOCYAapCTBEHHbBIN
oOpa3oBaTebHbIN CTaHIAPT OCHOBHOTO OOIIETO 00pa30BaHUs, YTBEPKACHHBINA TPUKA30M
MunuctepcTBa oOpa3oBanus U Hayku Poccuiickoit deneparum ot 17 nexadps 2010 r. N
1897.

3. [Ipuka3 MunuctepcTa oopazoBanus U Hayku Poccuiickoit denepanmu ot 17 gexadps
2010 r. N 1897 (3apeructpupoBan MunuctepctBoM roctuiinu Poccuiickoit @enepanuu 1
depans 2011 r., peructparmonnsiii Ne19644) "O6 yTBepxkacHUH (PeaepaabHOTO
roCy/1apCTBEHHOI'0 00pa30BaTEIbHOIO CTaHIapTa OCHOBHOI'O O0IIEro 00pa3oBaHUs»,

4. Ilpuka3z Munuctepcta o0pa3oBanus U Hayku Poccuiickoit denepamuu ot 29 nexadpst
2014 r., Ne1644 (3apeructpupoBan MunuctepctsoM octuninu Poccuiickoit @enepannu 6
depans 2015 r., peructpanmonsasiii Ne 35915)

5. Iloctanosnenue [IpaButensctBa Poccuiickoit @enepanuu ot 5 aBrycra 2013 r., Ne661
«[IpaBuna pa3paboTku, yTBepx)AeHUS (heaepaabHbIX TOCyAapCTBEHHBIX 00pa30BaTEIbHbIX
CTaH/JapTOB ¥ BHECEHUS B HUX U3MEHEHUI

6. «TpeboBaHus K CTPYKType OCHOBHOM 00pa30BaTeIbHOM MPOTrpaMMbl OCHOBHOTO OOIIIETO
obpazoBanus»y GI'OC ocHoBHOro 0611er0 0OpazoBanus, pazaen I, mynkr 18.2.2 Tlpukaza
MunuctepcTBa oOpa3zoBanus U Hayku ot 17.12.2012 Ne 1897,

7. Ilpukaz MunuctepcTBa o0pazoBanms u Hayku Poccuiickoit deaeparuu ot 17 mas 2012
roga Ne 413 «O6 ytBepxaeHuu deaeparbHOro TOCy1apCTBEHHOTO 00pa30BaTeIbHOTO
CTaHJapTa CpeaHETo (TI0JIHOTO) 001IeTo 00pa3oBaHUY.

8. CraHmapT OCHOBHOTO 00IIero 0Opa3oBaHUS MO XUMHH (M3 MPWIOKEHUS K TPHUKA3ZY
Muno6pazosanust Poccun ot 05.03.04 Ne 1089)

9. Vuebnsiii utan '6OY COII Ne352.

10. OcHoBHas obmieodpazoBarensHas nporpamma [’ bOY COILL Ne 352

Ilnanupyemble pe3y/ibTaThl 0CBOEHHS YUeOHOT 0 mpeaMeTa « XUuMM»



ITo 3aBepiieHNIO Kypca XMMUU Ha 3Tarie OCHOBHOTO OOIIET0 00pa30BaHuUsl BBIITYCKHUKH
OCHOBHOM IIKOJIBI JIOJKHBI OBJIAJIETh CIEAYIOLUMU PE3yJIbTaTaMu:

l. JTuunocmmuwie pezynomamer:

1) ocosznanue cBOCH 3THUYECKOW MPUHAUICHKHOCTH, 3HAHUEC MCTOPUU XMMHUHU U BKJIana
POCCHICKON XUMUYECKON HAYKH B MUPOBYIO XHUMUIO;

2) ¢opmuposanue OTBETCTBEHHOTO OTHOIICHUS K TMO3HAHUIO XWMHUH; FOTOBHOCTH H
CIIOCOOHOCTH O0YYaIOIIUXCS K CAMOPA3BUTHIO U CAaMOOOPAa30BaHUIO Ha OCHOBE U3YUYEHHBIX
(bakToB, 3aKOHOB U TEOPHIl XUMHUHU; OCO3HAHHOTO BHIOOpA U MOCTPOCHUE MHAWBUIYATbHON
00pa30BaTeIbHON TPACKTOPHH;

3) ¢opmuposanue UEIOCTHOW €CTECTBEHHO-HAYYHOW KApTHHBI MHpPA, HEOTHEMIIEMOM
4acThIO KOTOPOH SIBISETCS XUMHUUECKasi KapTUHA MUPA;

4) oeradeHue COBPEMEHHBIM SI3BIKOM, COOTBETCTBYIOIIUM YPOBHIO Pa3BHTHSI HAYKU U
OOIIIECTBEHHOM MPAKTUKH, B TOM YUCJIE U XUMUYECKUM;

5) oceoenue conmanbHBIX HOPM, TIPABUII MTOBEJICHHS, POJICH B (OPM COIMATBHOMN KU3HU
B COLIMyME, MPUPOJIE M YaCTHOW >KU3HM HA OCHOBE SKOJIOTMYECKON KyJIbTYpbl U
0e30macHOro 0OpalleHus ¢ BEIIECTBAMU U MaTepualaMu;

6) popmuposarue KOMMYHHUKATUBHOW KOMIIETEHTHOCTH B OOIIEHUH CO CBEPCTHUKAMH U
B3pOCIIBIMH B Mpolecce 00pa3oBaTeNIbHOM, OOIIECTBEHHO TOJE3HOW, Yy4eOHO-
MCCJIeI0BATEIHCKON, TBOPUECKON U IPYTUX BUAOB JIEATEILHOCTH, CBSI3aHHBIX C XUMUEH.

Il. Memanpeomemmuwie pezynromamol:

1) onpedenenue neneit COOCTBEHHOT0 OOYYEHUs, TOCTAHOBKA M (POPMYIIMPOBAHUE IS
ceOsl HOBBIX 3aJ1a4;

2) naanuposanue TyTEeW MOCTIIKCHHS MKEJIAeMOI0 pe3ysibTara OOy4YCHHS XMMHHU Kak
TEOPETHUYECKOI0, TAK U HIKCIIEPUMEHTAIBLHOTO XapaKTepa;

3) coommuecenue CBOMX NCUCTBHU C TUIAHHPYEMBIMH DPE3yJIbTATAMH, OCYWECMEIeHUE
KOHTpPOJISI CBOEW [EATENbHOCTH B TMpOIECCEe JOCTHKEHHUS pe3ylibTaTa, onpeoeneHue
CHOCOOOB JIEMCTBUW TIPU BBIMIOJIHEHUH JIA0OPATOPHBIX M MPAKTUYECKUX padoT B
COOTBETCTBHH C MTpaBUIIAMHU TEXHUKHU O€30MMaCHOCTH;

4) onpedenenue WCTOYHMKOB XUMHUYECKOW HWH(POpPMAIIMH, IMOJyYeHHE W aHamu3 eg,
co3JaHue MHPOPMALIMOHHOTO MPOAYKTa U €ro MPE3CHTALINS;

5) ucnonvzoeanue OCHOBHBIX WHTCIUICKTYyalIbHBIX OICpAIMii: aHAM3a W CHHTE3a,
CpPaBHEHHUS M CHUCTEMAaTH3alMM, OOOOIIECHHS M KOHKPETH3AllUH, GblisleHue TPUIUHHO-
CJIEJICTBEHHBIX CBA3€H U nocmpoenue IJOTHUYECKOTO PAaCCyXACHHUS M YMO3aKIIOUYEHUS
(MHIYKTUBHOTO, NIEAYKTUBHOTO W IO AHAJOTMH) HAa MaTepHalie €CTECTBEHHO-HAay4YHOIO
CoJIep KaHUS;

6) ymenue co3naBaTh, MPUMEHSATh U TPEOOPA30BBIBATH 3HAKW W CHMBOJIBI, MOJICIH U
CXEMBI JUIsl pelIeHus] yueOHbIX U MO3HAaBaTEIbHBIX 33/1a4;

7) opmuposanue M pazeumue SKOIOTHISCKOTO MBIILUICHUS, YMEHUE MPUMEHSTH €0 B
MO3HABATENbHOM, KOMMYHUKATHUBHOM, COLMAJILHOM TNpakTUKE U MpodhecCroHaIbHOU
OpHUEHTAIUH.

8) eenepuposanue uyeit n onpeaeIeHUE CPEACTB, HEOOXOIUMBIX JUIS UX PeaTU3allnu.

1. IIpeomemmnuie pesynomamot:

1) ymenue 0003HAYATH XUMHUYCCKUE IJIEMEHTHI, HA3bIBaTh WX W XapaKTepPH30BaTh Ha
OCHOBe TosiokeHus B [lepnonnueckon cucreme /I. 1. Menneneesa;

2) opmynupoeanue M3yYCHHBIX TOHITUI: BEHICCTBO, XMMHYCCKHH DSJIEMEHT, aTOM,
MOJIEKYJIa, UOH, KaTHOH, aHUOH, MPOCTO€ U CJIOKHOE BEIIECTBO, XMMHUYECKas pEeaKius,
BU/JIbl XUMHUUYECKHUX PEAKLUH U T. I1.;



3) onpedenenue 1o GopMmyiaaM cocTaBa HEOPraHHUYECKHX M OPraHMYECKHX BEIIECTB,
BAJICHTHOCTH ATOMOB XUMUYECKUX JIEMEHTOB WJIU CTETIEHU X OKHCIICHUS;

4) nonumanue wuHGOPMAIMU, KOTOPYH) HECYT XUMHUCCKUE 3HAKH, (OPMYJIbI |
YPaBHCHUS;

5) ymenue kraccuguyuposams npocThie (METAIUIBI, HEMETAIUIBI, OJIATOPOIHBIC Ta3bl) U
CIIO)KHBIE (OMHApPHBIC COCIWHEHUS, B TOM YHCJIEC W OKCHIBI, a TAKKE THIPOKCHIBI —
KHUCJIOTHI, OCHOBaHUSI, aM(OTEPHBIE TUAPOKCUJIBI M COJIN) BEIIECTBA;

6) gpopmyruposanue Tlepuoauueckoro 3akoHa, 0ObsiCHeHUe CTPYKTYPhl U HH(GOPMAIIUH,
KoTopyto Hec€T Ilepuomunueckas cuctema xumuueckux snementoB [[. M. Menneneesa,
packpvimue 3Ha4eHus [leprouaeckoro 3akoHa;

7) ymenue xapakmepuzo8ams CTPOSHUE BEIIECTBA — BUJIbl XUMUYECKHUX CBSI3E€H M THITBI
KPUCTAJUTMYECKUX PEIIETOK;

8) onucanue cTpoeHHS aTOMOB XHMHYECKHUX d3JeMEHTOB Ne 1—20 um Ne26 wu
omobpasiceHue X C IOMOIIBIO CXEM;

9) cocmasgnenue HopMyn OKCHIIOB XUMHUYECKUX DJIEMEHTOB U COOTBETCTBYIOIIUX MM
THJIPOKCHJIOB,;

10) manucanue CTPYKTYpHBIX (DOPMYJ MOJEKYJSPHBIX COCAMHEHHH W (OPMYIBHBIX
€IMHUI] MOHHBIX COCTUHEHU TI0 BaJICHTHOCTH, CTENICHSIM OKHCIICHHSI UJIH 3apsi/iaM UOHOB,;

11) ymenue popmyruposams OCHOBHBIC 3aKOHbI XHMHH — TIOCTOSIHCTBA COCTaBa
BEIIECTB MOJICKYJISIPHOTO CTPOCHHUSI, COXPAHEHUSI MacChl BEIIECTB, 3aKOH ABOTaIpo;

12) ymenue gpopmyauposams OCHOBHBIE TOJIOKEHHSI AaTOMHO-MOJICKYJIIPHOTO YYCHUS U
TEOPHUH EKTPOTUTHUECKOHN TUCCOIUAIINY;

13) ompeodenenue NPU3HAKOB, YCIOBUN MPOTEKAHHWS W MPEKPAIICHUS XUMHUYCCKUX
PEaAKIINIA;

14) cocmasnenue MONCKYIAPHBIX YPABHECHUNA XUMHUCCKUX PEAKIHMA, ITOITBEPIKIAFONTIX
o0mpe XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHWYECCKUX BEIISCTB W
OTPaXKAOIIUX CBSI3U MEXKIY KIIaCCaMH COCIMHEHHUIA;

15) cocmaesnenue ypaBHEHUI peakiMii C y4acTHEM 3JICKTPOJUTOB TaKKe M B MOHHOU
(opwme;

16) onpeodenenue TO XUMHYECKHUM YPaBHCHUSM TPHHAUICKHOCTH pEAKIUA K
ornpeaenEéHHOMY TUITY WU BUY;

17) cocmasnenue ypaBHEHHI OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIMIA C TTIOMOIILIO
METO/]1a JIEKTPOHHOTO OasaHca;

18) mpumenenue TOHITHH «OKHUCICHUE» W «BOCCTAHOBJICHUE» ISl XapaKTCPUCTUKU
XUMHYECKUX CBOMCTB BEIIICCTB;

19) onpeodenenue ¢ TOMOIIBIO KAUECTBCHHBIX PEAKIMI XJIOPHUI-, CyJb(haT- U KapOOHAT-
aHMOHBI U KATHOH aMMOHHSI B PaCTBOPE;

20) oOwsicHenue BIUSHAS PA3TMYHBIX (AKTOPOB HA CKOPOCTh XMMUYECKUX PEaKIIHIA;

21) ymenue xapaxmepuzosams NOJIOKCHUE METAIUIOB M HEMETaIoB B [lepuoqiueckoit
CHUCTEME DIIEMEHTOB, CTPOCHHME WX aTOMOB M KPHUCTAUIOB, oOO0mMe (GU3NYECKUE U
XUMHUYECKHE CBOMCTBA;

22) obvschenue MHOTOOOPa3Hst IPOCTHIX BEIIECTB SBJICHHEM aJUIOTPONHHU C yKa3aHHEM
e€ NPUYNH;

23) ycmanoenenue  pa3NUuUUl  TUAPO-, THPO- H  IJICKTPOMETALIYPIHH  H
UTIOCMPUPOBaHUe UX TIPUMEPAMH TTPOMBITIICHHBIX CIIOCOOO0B MOJTYYESHHUS METAILIOB,
24) ymenue oasamp oOuryro xapakrepuctuky smementoB |, I, VIIA rpymn, a Taxke

BOJIOPOJIa, KMCJIOPOJa, a30Ta, cepbl, docdopa, yriepoaa, KpeMHUSI U 00pa30BaHHBIX UMU



MPOCTHIX BEIIECTB W BAXKHEUIINX COCAMHEHUN (CTPOCHHE, HAXOXKICHHWE B MPHPOJE,
nojyuyeHue, Gu3nueckue 1 XuMU4ecKue CBOMCTBA, IPUMEHEHHE);

25) ymenue onucoleames KOPPO3UIO METAILIOB U CIIOCOOBI 3aIUTHI OT HEE;

26) ymenue npouz6o00ums XUMUIECKHE PACYEThI C UCIOJIb30BAHUEM MOHITHI «MacCOBast
J0JIs1 BEILIECTBA B CMECHY», «KOJUYECTBO BEILIECTBAY, «MOJISIPHBIA 00BEM» 1O (opMyliaM U
YPaBHECHUSIM PEAKIIUN;

27) onucanue CBOWCTB M IPAKTUICCKOTO 3HAYCHHS N3YUYCHHBIX OPIraHUYECKUX BEIICCTB;

28) 6wvinoanenue 0003HAYCHHBIX B MPOTrpaMMe SKCIIEPUMEHTOB, PACHO3HABAHUE
HEOPTaHWYECKUX BEUIECTB [10 COOTBETCTBYIOUINM MPU3HAKAM;

29) cobniodenue npaBul 6€30MACHON paObOTHI B XUMHYCSCKOM KaOuHETe (J1abopaTopum).

Conepixanue yueOHOro npeamera « Xumus» B 8 kiiacce

HauajabHble NOHSTHA M 3aKOHbI XUMHH



Tena u BemectBa. CBOIMCTBA BEECTB. DTaNOHHbIE (PU3NUECKUE CBONCTBA BEILIECTB.
Martepuansl U MartepuaioBeneHue. Poiab XUMHM B KM3HH COBPEMEHHOIO OOIIECTBa.
OTtHomieHne 001mecTBa K XUMHAH: XeMOpuIus U XxemopoOwus.

Metonsr m3ydenuss xumuu. Habmromenwme. DkcnepumeHT MogenupoBanue. Mogenn
MaTepHUajbHbIE U 3HAKOBBIE UM CUMBOJIBHBIE.

l'azpr. XKunkoctu. TBEpnple BemecTBa. B3auMHbIE MEpexXoabl MEXKY arperarHbIMU
COCTOSIHUSIMHM BEILIECTBA: BO3TOHKa (cyOnumanusi) v JecyOiaumanusi, KOHACHCAlUS U
UCIIapEHNe, KPUCTAIUIN3ALMs U IIJIABJICHHE.

O®usnueckue sBiaeHus. UucTele BelecTBa U CMECH. ['OMOr€HHBIE M TI'E€TEPOTrCHHbIE
cmecu. Cmecu razooOpasHble, xuakue ©u TBEpAbIe. CnocoObl pas3ielieHus CMeceu:
NeperoHKa, WiIM IUCTWUISAIMS, OTCTauBaHue, (QUIbTPOBAHUE, KpUCTALTU3ALUS WIH
BbIapuBanue. Xpomarorpadus. [Ipumenenue 3tux crnoco6oB B 1a00paTOpHOM MPAKTHKE,
Ha TIPOU3BOJICTBE U B OBITY.

XHUMHUYECKHE DJIEMEHTBI. ATOMBI M MOJIEKYyJbl. [IpocTble M CHOXKHBIE BELIECTBA.
Annotpornus Ha npuMmepe KUciopoja. OCHOBHBIE MMOJIOKEHUS ATOMHO-MOJIEKYJISIPHOTO
yuenus. Monsl. BemecTtsa MONEKYIIIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHUS.

3Haky (CHUMBOJIBI) XHMHUYECKUX »dJieMeHTOB. MHdopmarus, KOTOpyr HECyT 3HAKH
XUMHUYECKUX 3JIEMEHTOB. DTHUMOJIOTHS Ha3BaHUN HEKOTOPBIX XMMHUYECKHX JJIEMEHTOB.
[lepunonnueckas Tabnuia xumMuueckux eMeHToB /. 1. MenneneeBa: KOpOTKONEPUOAHBIN
U IIUHHONEpUOAHBIA BapuaHThl. [lepuoasl u rpynmel. [aBHas U moOOYHAS TOATPYIIIBI
win A- u b-rpynmnel. OTHOCUTENbHAs aTOMHAs Macca.

Xumnueckne ¢opmyibl. MHmekcsl u ko3 dunrenTsl. OTHOCUTENbHAS MOJEKYIspHAS
Macca. MaccoBasi A0S XMMHYECKOTO 3JieMeHTa B coeanHeHnu. Hpopmalus, KoTopyio
HECYT XUMUYECKHUE (POPMYJIBI.

Banentnocts. CtpykrypHBIE (DOpMYIB. XHUMHUYECKHE SJIEMEHTHI C TOCTOSHHOW W
MEePEeMEHHOM  BaJIeHTHOCTHIO. BbpIBOg  (opmynbl  coenMHEHHS TIO  BaJCHTHOCTH.
Omnpenenenre BaJICHTHOCTH XUMHUYECKOTO AJIeMeHTa 1o (opmysie BemectBa. CocTaBieHne
Ha3BaHUN COEAMHEHUM, COCTOAIIMX M3 JBYX XHMHYECKHUX 3JIEMEHTOB, MO BAJICHTHOCTH.
3aKOH MOCTOSTHCTBA COCTABA BEIIECTB.

XUMHUYECKHE peakuuHu. PeareHTbl W NpOAyKThl peakiuu. [Ipu3Hakum XUMHUYECKHX
peakuuid. YclioBUsa UX IPOTEKaHUs U NpekpaieHus. Peakunu ropenus. IK30TepMHUUECKHUE
Y SHAOTEPMUYECKHE PEAKIUU.

3aKOH COXpaHEHUsi MacChl BEIIECTB. XuMu4eckue ypaBHeHus. (CocTaBlieHUE
XUMUYECKUX ypaBHEeHUH. MHpopMalys, KOTOPYIO HECET XUMUYECKOE YpaBHEHUE.

Knaccudukarus XuMuUecKuX peakivii o COCTaBy M YHCIY PEareHTOB W MPOIYKTOB.
Tunel XUMHYECKUX peakuuil. Peakuuu coenuHeHus, pa3iokKeHus], 3aMeIleHns 1 oOMeHa.
Karanuzarops! u kaTanus.

JemoHcTpanum.

Komnekuus MmarepuanoB U U3IETUN U3 HUX.

Mopenu, ucnonabs3yeMble Ha ypokax (pU3uku, OMOJI0TUU U Teorpaduu.
OO0BbEMHBIC U TIIAPOCTEPIKHEBBIE MOJIETTH HEKOTOPBIX XMMHUUECKUX BEIECTB.
Mogenu KpucTayuIM4eCKUX PEeEToK.

Cobupanue mpubdopa Jj1sl TOJyUYEeHHsI ra3a U MPOBEpKa €ro Ha FTePMETUYHOCTb.
Bosronka cyxoro jibja, noja uin HaQTajlvHa.

ArperarHble COCTOSIHUS BOJIBI.

e PaznenmeHne AByX HECMENIMBAIOMIMXCS KUIAKOCTEM C IMOMOIIBIK JEIUTEIbHON
BOPOHKH.



Juctunnstop u ero padora.
VYcranoBka 1t puibTpoBaHus U €€ padora.
VYcranoBka Ju1s BellapuBaHus U e€ pabora.
Komnekiust 66ITOBBIX TPUOOPOB 151 GUIBTPOBAHUS BO3IyXA.

e Pasnenenne Kkpacsmiero BemecTBa ¢iomacTepa € IOMOIIBIO  OyMasKHOM
Xpomartorpaduu.

e Moaenu aJuIOTPOITHBIX MOIU(DUKAIINK YTIEPOIa U CEPHI.

e Ilomyyenue o30Ha.

e Tloprpersi 1. 5. Bepuennyca u JI. 1. MeHzeneesa.

e KopoTkoneprnoaHbeli U JIMHHONEPUOHBIA BapuaHThl [lepuonuueckon cucremsr /.
N. MenneneeBa

e KoHCTpyupOBaHUE MIAPOCTEPKHEBBIX MOAEIIEN MOJIEKY!L.
Anmnapar Kunmna.
Paznoxxenne Ouxpomara aMMOHHSI.
['opeHne cepbl 1 MATHUEBOM JICHTHI.
[Toptperst M. B. JlomonocoBa u A. JI. JlaByasse.
OnbIThl, WITIOCTPUPYIOLLKE 3aKOH COXPAHEHUSI MaCcChl BEIIECTB.

e Topenue d¢ocdopa, pacTBOpeHHE MPOIYyKTa TOPEHHS B BOJE U HCCIECIOBAHUE
IIOJIyYEHHOI'0 pacTBOPa JAKMYCOM.

e  B3auMoAenCTBHE COJSHON KUCIIOTHI C IUHKOM.

o Ilonmyuenue runpoxcuaa meau(ll) u ero pasnoxkeHue npu HarpeBaHUU.

JlabopaTopHbIe ONBITHI.

1. O3HaKkOMIIEHHE C KOJUICKIEH 1ab0paToOpHO MOCYIbI.

2. IIpoBepka mpubopa 1 MOTyUEHUs ra30B HA TEPMETUIHOCTb.

3. O3HaKOMJICHHE C MUHEpaTaMH, 00pa3yIOIUMH TPAHHUT.

4. IIpuroroBieHre reTeporeHHON CMECH TIOPOLIKOB CEPBI U JKEJIe3a U UX Pa3cIICHUE.

5. B3aummopencTBue pacTBOPOB XJIOPUIAOB M HMOJAMJOB Kajaus C PacTBOPOM HUTpaTa
cepeopa.

6. [Tonyuenne ruapokcuna meau(ll) u ero B3aumMoaeiicTBUE C CEpHOM KHUCTIOTOM.

7. BzaumonaencTBre pacTBopa coAbl ¢ KUCIOTOM.

8. [IpoBepka 3aK0Ha COXPAHEHHSI MACChl BEIIECTB HA MPUMEPE B3AUMOICUCTBUSA IETOUH
Y KUCJIOTHI.

9. IIpoBepka 3aKOHA COXpPaHEHHS] MACCHI BEILIECTB HA TPUMEPE B3aUMOJICUCTBUS MIETOYN
u conu xenesa (III).

10. PaznoxxkeHwe mnepokcuaa BOJOpoJa C ToMoIIbl0 okcuaa wmapranma (IV).
11.3amenienune xene3oM MeIU B MEJHOM KYTIOPOCE.

IIpakTyeckue padoThbI.

1. 3nakoMcTBO ¢ 1abopaTopHbIM 00opyaoBaHueM. [IpaBuna TeXHUKH O€30MaCHOCTH MPU
pabore B kabunere xumun. Hexkotopsie BUIbI padoT.

2. Ananu3 mouBbl (aHAJIOT PaboThl «OYNCTKA TOBAPCHHON COJIM»).

BaxHeime npeacTraBuTe/ i HeOpraHudecknx BemecTs. KosnuecrBeHHbIE
OTHOIIICHUA B XUMHUH



CocraB Bo3ayxa. [lonsitue 06 00beMHO¥ J10J1¢ () KOMIIOHEHTA TIPUPOIHOM ra30BOit
cMecH — Bo3ayxa. Pacuer o0beMa KOMIIOHEHTA ra30BOM CMECH TI0 €ro 00bEeMHOM JI0JIe U
Ha000POT.

Kucnopon. O3zomn. [Tonyuenue kuciopona. Cobupanue u pacro3HaBaHUE
KUCIIOpOJ1a. XMMUYECKHUE CBOMCTBA KUCIOPOa: B3AaUMOAECHUCTBUE C METAIJIAMMU,
HEMETAJUIaMHU U CJIIOKHBIMU BelecTBamu. [Ipumenenue kucnopoaa. Kpyrosopor
KHUCJIOPOJA B IPUPOJE.

Oxkcuapl. OOpazoBaHue Ha3BaHUM OKCUIOB 10 uX (popmynam. CocraBienne GopmyJ
OKCHUJOB IO UX Ha3BaHUsAM. [IpeacrtaBuTeny OKCUI0B: BOJA U YIJIEKUCIIBIM a3, HErameéHas
W3BECTb.

Bogopoa B nmpupoae. Pu3zndeckrue 1 XUMHUYECKHUE CBOWCTBA BOJIOPO/IA, €T0 MOJIYUYECHUE U
IIPUMEHEHHE.

Kucnotsl, ux coctas u ux knaccudukanusa. Uuaukaropsl. Tabmuia pacTBOPUMOCTH.
ConsiHast 1 cepHasi KUCJIOThI, UX CBOWCTBA U IPUMEHEHHE.

Conu, ux coctaB 1 Ha3BaHus. PacTBopuMocTh coseid B Boae. [IpencraBurenu coneit:
XJIOpUJ HATpHsl, KapOoHAT HAaTpus, PochaT KanbIHsl.

[Toctostnnas ABoranpo. KosuuecTBo BemectBa. Moiib. MosnsipHas macca. KpatHblie
€UHULIBI U3MEPEHUS KOJIMYECTBA BEIIECTBA — MWUIMUMOJIb U KWIOMOJIb, MUJUIMMOJISIPHAS
Y KWIOMOJISIPHAsI MAaCChI BEIIECTBA.

PacdeTsl ¢ nCMOIB30BAHUEM MOHATHA «KOJMYECTBO BEIIECTBAY», «MOJSIPHAS MACCay,
«IOCTOSIHHAs: ABOTaJpoO».

3akoH ABoraapo. MounspHslii 00beM ra3o00pa3HbIx BemecTB. OTHOCUTENbHAS
IJIOTHOCTH OJIHOTO ra3a Mo Jpyromy.

KpatHble enuHuULIbI N3MEPEHUST — MUJUTMMOJISIPHBIA U KMJIOMOJIIPHBIA 00bEMBbI
ra3000pa3HbIX BEIIECTB.

PacdeTsl ¢ HCMOIB30BAHUEM MTOHATHIA «KOJIMYECTBO BEIIECTBA», KMOJISIPHASL Macca,
«MOJISIPHBINA 00BEM Ta30B», KTIOCTOSIHHAS ABOTAAPOY.

PacdeTsl ¢ MCNIOIB30BAHUEM MTOHATUNA «KOJIMYECTBO BEIIECTBAY», «MOJSIPHAS Maccay,
«MOJISIPHBINA 00bEM Ta30B», «IUCIO ABOTAIPOY.

I'unpocdepa. KpyroBopot Boab! B ipupoje. Puznueckue 1 XUMUYECKUE CBOMCTBA
BO/JIbl: B3aUMOJEHCTBHE C OKCUIAMU.

OcHoBaHus, UX cOCcTaB. PacTBOPUMOCTh OCHOBaHUI B Bojie. MI3MEeHEHNE OKpacKu
WHAUKATOPOB B IIECJIOUHOM cpene. [IpencraBurenn menodyen: THAPOKCUIBI HATPUS, KIS U
KaJIbIHSI.

PactBopurens u pactBopéHHOE BemecTBO. PacTBopsl. PacTBopenue. I'napatsi.
MaccoBas 10Ji1 paCTBOPEHHOIO BellecTBa. PacueTsl, CBI3aHHBIE C UCITOJIb30BAHUEM
MOHATHS «MACCOBAs J0JIsI pACTBOPEHHOIO BEIIECTBAY.

JdemoncTpanum.

Onpenenenue coaepKaHusi KUCIOPOIa B BO3AYXE.

[TonydeHne KucIopoaa pa3jaoKeHUEM NIEPMAaHraHaTa KaJIus U IEPOKCUIA BOAOPOA.
CobupaHue METOI0M BBITECHEHHS BO3/yXa U BOJIBI.

PacnioznaBanue kucinopona.

["openune maruaus, xenesa, yris, cepsl U ochopa B KUCIOPO/IE.

Kouekuus okcuaon

[Tonyuyenue, cobrpanue u pacro3HaBaHUE BOJIOPOJIA.

['openue Bomopona.

BzaumoneiictBue Booposa ¢ okcuaom meau (11).



Komneknus MuHEepaabHBIX KUCTIOT.
[IpaBuio paz0aBieHus1 CEPON KHCIOTHI.
Komnekusg conei.
Tabnuia pacTBOPUMOCTH OCHOBAaHUM, KUCIIOT U COJIEH B BOJIE.
HexoTopblie MeTasuibl, HEMETAJLJIbI U COCIMHEHHS KOJTMYECTBOM BellleCTBa B 1 MOJIb.
Moaens MOJIIpHOTO 00BEMa Ta3000pa3HBIX BEIECTB.
Kosutekuus ocHoBaHUM
JlaGopaTopHbIe ONBITHI.
12. [ToMyTHEHHE U3BECTKOBOM BOJIbI MPU MPOMYCKAHUK YTJIEKUCIIOTO rasa.
13. Tlonyuenue Bogopo/ia B3aUMOJEUCTBUEM IITUHKA U COJITHOM KUCIIOTHI.
14. PacniodHaBaHue KUCIOT MHIUKATOPAMMU.
15. I3MeHeHne oOKpacky UHANKATOPOB B IIEJIOYHOM CpEJIE.
16. O3HakomiieHUE ¢ MpenaparaMu JOMalIHEH WX IIKOJBHOM anTeuyku — pacTBOpaMu
MEPOKCH/IAa BOJAOPOAA, CIUPTOBOW HACTOMKY MOJA Y HAIIATBIPHOTO CIIAPTA.
IIpakTyeckue padoThI.
3. [lonyuyenue, cobupanue U pacrno3HaBaHUE KUCIOPOAA.
4. Tonyuyenue, coOupanue U pacrio3HaBaHHE BOAOPO/IA.
5. IlpurotoBneHue pacTBOPOB COJIEN C UX 3aJJaHHOM MAacCCOBOU JIOJIEN.

OcHOBHBIE KJIACCHI HEOPTAHUYECKHUX COeIUHECHUM

OO6o01menne cBefAeHU 00 OKCHAaX, WX KiIacCU(HUKAIMHM, HAa3BAaHUSAX M CBOMCTBaX.
Cnoco0bl MOJTy4eHUs1 OKCHUJIOB

OcHoBanus, X Kiaccuukamnus, Ha3BaHUS M CBOMCTBA. B3anMopeicTBHE ¢ KUCITOTaMU,
KUCJIOTHBIMA OKCHJIaMH W COJISIMH. Pa3iokeHne HepacTBOPUMBIX OcHOBaHUN. CrocoObBI
MOJy4YEHUS] OCHOBAHUIM.

Kucnotel, nx kmaccudukamus u HaszBaHus. OOIIME XWMHYECKHE CBOWCTBA KHCJIIOT.
B3anmoeiicTBuEe KUCIOT ¢ METaNIaMH. DJIEKTPOXUMHYECKUN PsIJT HANTPSIKEHUA METaJUIOB.
BzauMmonelicTBue KMCIOT ¢ OKCHIaMHM METaluIoB. B3aumoaeiicTBHE KUCIOT ¢ OCHOBAHUSIMH
— peakuusi HeWTpanuzauuu. BsanmmomencTtBue KHUCIOT ¢ coiisiMu.  [lomydenue
OCCKHCIIOPOTHBIX M KACIOPOICOACPKAIMIMUX KUCIIOT.

Comm, wmx Kimaccupukanus €W CBOMCTBA. B3ammojeicTBue cojield ¢ MeTajlamH,
0COOCHHOCTH ATHX peaknuii. BzanmopaeicTBre coseit ¢ CosMu.

I'eneTnyeckue psapl MeTala M HeMeTaiia. ['eHeTnyeckas CBs3b MEXIy KiacCcaMu
HEOPraHMYECKHUX BEIIECTB.

JlaGopaTopHbIe ONBITHI.

17. B3auMoieiicTBHE OKCHAA KaJIbIUs C BOJOM.

18. IlomyTHEHME U3BECTKOBOW BOJIBI.

19. Peakuus HeUTpamu3alum.

20. IMomyuenune ruapokcuna meau (I11) u ero B3auMoeiicTBUE C KUCIOTOM.

21. Paznoxenue ruapokcuna meau (II) mpu HarpeBanuu.

22. BzauMoaeicTBUE KUCIOT C METaJJIaMH.

23. B3auMoaeiicTBUE KUCIOT C COJISIMH.

24. O3HaKOMJICHHE C KOJUJICKIIUEH COJICH.

25. Bzaumopneiictue cynbgara meau (II) ¢ xemnesom.

26. BzauMoaeiicTBHUE COJIEHN C COJISIMU.

27. I'enerrueckas CBsI3b Ha MPUMEPE COSTUHEHUN MEJIH.

IIpakTyeckue padoThI



6. Pemmenue sxcrepruMeHTAIBHBIX 3a/1a4.

IMepuoanuecknii 3akoH u [lepuognueckas: cucremMa Xxumn4eckux jiementos /I .U.
MeHnzesieeBa u CTpOeHHE aTOMAa

EcTecTBeHHBIE ceMelicTBa XMMUYECKUX 3JIEMEHTOB: LIEJIOYHBIE U IIEJIOYHO3EMEIbHBIE
MeTaJUlbl, TajoreHbl, WHEpPTHbIC (OmaropojHbie) raspl. AmM@orepHOCcTh. AMQoTepHbIE
OKCH/JIbI M THAPOKCHIbI. KOMILTEKCHBIE COJIN.

Otkpoitue JI. W. MenaeneeBbiMm [lepponnueckoro 3akoHa MW CO3JaHUE WM
[Teprnonnyeckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

ATombl Kak (opMa CYIIECTBOBAHUS XUMUYECKHUX 37eMEHTOB. OCHOBHBIE CBEACHHS O
CTpoeHHH aToMOB. JlOKa3aTenbCTBa CIOKHOCTU cTpoeHHus: atomoB. OmbiThl Peszepdopna.
[InaneTapHast MOJENb CTPOEHUS aTOMa.

CoctaB aTOMHBIX SAE€p: MPOTOHBI, HEUTPOHBI. (OTHOCHUTENIbHAS AaTOMHAas Macca.
B3anMocCBs3b NOHATUN «IIPOTOH», KHEUTPOH», KOTHOCUTEIIbHAS aTOMHAS MAccay.

Mukpomup. OnekTpoHbl. CTpOEHHE >SJIEKTPOHHBIX YPOBHEH AaTOMOB XUMHUYECKUX
anemeHToB NeNe 1-20. [ToHsiTHE O 3aBEPIICHHOM 3JIEKTPOHHOM YPOBHE.

N3oronbl. duznueckuid cmbicii cUMBONIMKU llepuoguueckoit cucrembl. CoBpeMEHHast
dbopmynupoBka [lepuoauueckoro 3akona. V3MeHEHHs CBOMCTB 3JIEMEHTOB B MEPUOJIAX U
rpynmnax, Kak QyHKIHS CTPOCHUSI SJIEKTPOHHBIX 000JI0UEK aTOMOB.

XapakTepUCTUKA 3JIEMEHTAa-METAJJIa W BJIEMEHTAa-HEMETa/lla MO HX IOJIOKEHUIO B
[lepnonuueckoi cucreme xumuieckux anemeHToB /1. 1. Menaeneesa.

JdemoHCcTpanum.

e Paznmunbpie GopMBI TAOIUIT TIEPUOTUICCKON CHCTEMBI.

e  MoguenupoBanue nocrpoenus Ilepuoanueckon cucremst /1. 1. Menneneesa.

e Mopaenru aTOMOB XUMHYECKUX DJIEMEHTOB.

e Mogenu aToMOB 3J1IeMEHTOB 1—3-T0 Mepruoi0B

JlaGopaTopHbIe ONbITHI.

28. Ilomyuyenne aMm(poTepHOTO THUAPOKCUIA U UCCIEAOBAHUE €TO CBONCTB.

XuMmuyeckasi CBsi3b. OKMCIUTETILHO-BOCCTAHOBUTEIbHBIC PEAKIIUT

WNonnas xumuueckasi cBa3b. MoHbI, 00pa30BaHHbIE aTOMaMU METAJJIOB U HEMETAILJIOB.
Cxembl 00Opa3oBaHWsi HOHHOM CBSI3M Uil OWHApHBIX  coeauHeHuil. onHbie
KPUCTAJUIMYECKHE PEIETKH M (PU3UYECKUE CBOMCTBA BEIIECTB C OTUM THUIIOM PEHIETOK.
[Tonsitue o popmynbHONM erHHULIE BEIECTBA.

KoBaneHnTHass xumMudeckas CBsi3b. DIEKTPOHHBIC U CTPYKTypHBIC hopmyibl. [ToHsTHe 0
BaneHTHOCTH. KoBasieHTHas HemossipHas CBsA3b. CXxemMbl 00pa30BaHMs KOBAJCHTHOU CBS3U
Uit OMHApHBIX COEAMHEHUA. MOJNEKYJISIpHbIE U aTOMHbIE KPUCTANIMYECKUE PEIIETKH, U
CBOMCTBA BEUIECTB C 3TUM THIIOM PELIETOK.

DNeKTpOoOTPULATENIBHOCTE. Psin  anexTtpooTpuniarenbHocTd. KoBasleHTHas mosisipHas
xumudeckas cBs3b. [umonb. Cxembl 00pa30BaHUS KOBAJICHTHOM MOJIAPHOM CBS3M AJIs
OMHApPHBIX COEAUHEHUN. MoOneKyIspHblE W aTOMHBIE KpPUCTAJUIMYECKHE PEIIETKU, U
CBOMCTBA BEUIECTB C 3TUM THIIOM PELIETOK.

Meramnuyeckass XUMHUYECKAsl CBA3b M METAUIMYECKas KpHUCTAUIMYECKas pPEHIETKA.
CBOIICTBa BEIIECTB C ITUM TUIIOM PEMIETOK. ENWHAs NpUpoJa XUMUYECKHUX CBS3EH.

Crenenp okucienus. CpaBHEHUE CTENIEHU OKUCIIEHMS U BajdeHTHOCTU. [IpaBuna pacuéra
CTeneHel OKuciIeHus 1no GopMyiaaM XUMUYECKUX COCTUHEHUN.



OKUCIUTENBHO-BOCCTAHOBUTEIIbHBIE peakinu. OnpeeseHue CTeNeHe OKUCIEHUS s
AJIEMEHTOB, OOpa3yIOIIMX BEIIECTBA pa3HBIX KjaccoB. Peakimu HMOHHOTO OOMEHa u
OKHCJIMTEILHO-BOCCTAHOBUTEIbHBIC peakiui. OKUCIUTEIb U BOCCTAHOBUTEL, OKUCIICHUE
1 BoccTaHoByieHHEe. COCTaBIEHUE YPABHEHUN OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINI
METOJIOM JJIEKTPOHHOTO OajaHca.

JdemoncTpanum.

e Buzaeodparmentsl u cnaiinbl «MoHHAsS XUMUYECKasi CBSA3bY.

e  KoJiekius BemecTB ¢ MFOHHOM XMMHYECKOM CBS3bIO.

e Mojenu HOHHBIX KPUCTAIUIMYECKUX PELIETOK.

e Buneodparmentsl u cnaiiapl «KoBaneHTHas XuMHU4YECKasi CBSI3bY.

e KoJutekuus BeecTB MOJEKYJISIPHOTO U ATOMHOT'O CTPOCHHMUSI.

e Mojenu MOJIEKYJISIPHBIX M @aTOMHBIX KPUCTAJUIMYECKUX PEIUIETOK.

e BuaeodparmenTs! u cnaitnbl «MeTtaunueckas XUMUUYECKasi CBSI3bY.

o Komnekuus «MeTajbl ¥ CIUIABbI».

e BzauMojeicTBHE IIMHKA C CEPOM, COJISTHOM KUCTOTOM, Xiaopuaom meau (11).

e ['opeHue MarHus.

e BsaumopencTBue XJI0pHOU U CEPOBOAOPOIHON BOIBI.

JlabopaTopHbIe ONBITHI.

29. N3roroBieHne MO, WLTIOCTPUPYIOIICH CBONCTBA METAIUNIMYECKOU CBS3U

NupopmanuoHHO — MeTOAMYECKOE o0eclieyeHne



Y4eOHO-MeTOAUYECKHUE CPeCTBA 00yYeHU S
1. Xumus. 8 xnacc. (aBrop O. C. ['abpuensn).
2. Meroandeckoe mocodbwme. 8 knacc (aBroper O. C. I'abpuensia, 1. I'. Octpoymos, C. A.
CnankoB). Ilporpamma kypca xumuu 11 7—9 KimaccoB 001meoOpa3oBaTeIbHBIX
yapexaennit (aBTopsl O. C. IN'abpuensn, U. I'. Octpoymos, C. A. Cnaakos).
3. Pabouas terpasns. 8 knacc (aBropsl O. C. I'abpuensH, C. A. Cnaakos).
4. Terpaap [1s 1aOOPATOPHBIX OIMBITOB U MpakTUYeCKux padot. § knacc (aBropsl O. C.
I"abpuensan, U. B. AkcéHona).
5. TlpoBepouHbie M KOHTpOJIbHBIE paboThl. 8 Kiacc (aBTopel O. C. 'abpmensn, 1. B.
Tpury6uax).
6. XuMus B TeCTax, 3a7a4ax u ynpaxHeHusx. 8 kiaacc (aBropsl O. C. ['abpuernsiy,
. B. Tpury6uax).

HNuTepHeT-pecypenl:
http://www.mon.gov.ru MuUHUCTEPCTBO 00pa30BaHMS U HAYKU
http://www.fipi.ru ITopran ®UIN — denepanbHbIii HHCTUTYT HEIArOTHYCCKUX U3MEPEHUI
http://www.ege.edu.ru IToptan EI'D (uHpopmanmonHoii noyiepxku EI'D)
http://www.probaege.edu.ru IToptan Exunbiii sx3ameH
http://edu.ru/index.php ®enepanbublii moptan «Poccuiickoe 00pazoBaHUE»
http://www.infomarker.ru/top8.html RUSTEST.RU - dbenepanbHblii IEHTP TECTUPOBAHHMS.
http://www.pedsovet.org Beepoccuiickuit Untepuer-Ilencoser.
http://www.alhimik.ru. TIpeacraBnensl cieayromnme pyOpUKHA: COBEThI a0MTYpPUECHTY,
VUYUTENI0 XUMHUH, CIPABOYHUK (OYeHb OoJblas MOA00pKa TaOMUIl M CHPaBOYHBIX
MaTepHalioB), BecEnasi XUMUs, HOBOCTH, OJIMMIIHAJIBI, KyHCTKaMepa (Macca WHTEPECHBIX
HMCTOPUYECKUX CBEICHUM).
http://www.hij.ru. Xypuaan «Xumust 1 KH3Hb» MOHATHO W 3aHUMATEIBHO PacCKa3bIBacT
000 BCEM MHTEPECHOM, YTO TIPOMCXOJIUT B HAYKE U B MUPE, B KOTOPOM MBI )KUBEM.
http://chemistry-chemists.com/index.html. Dnexrponusiii xypHan «XUMUKA ¥ XUMUS», B
KOTOPOM TMPEJICTaBICHO MHOYKECTBO OIBITOB MO XHMHH, 3aHUMATEIbHON HH(MOpMAIHH,
TIO3BOJISIFOIIICH YBJICYh YYCHUKOB IKCIIEPUMEHTAIBHOMN YaCThIO MPEMETa.
http://c-books.narod.ru. BceBo3moxkHas turepaTypa 1mo XMMHH.
http://www.prosv.ru/. ITocobust st y4amuxcsi, B TOM YUCIIE U AJIs OATOTOBKH K HTOTOBOM
arrecrauuu (OI'D u EI'D), Meroauueckue mocoOust Ajsi ydyuTesei, HayqHO-TIOMyJIspHas
JUTEpaTypa Mo XUMHH.
http://1september.ru/. XypHan mis yuuteneit U He TONbKO. BosbIIoe KOJUUECTBO padOT
YYCHUKOB, B TOM YHCJIC M UCCIICIAOBATEIILCKOTO XapaKTepa.
http://schoolbase.ru/articles/items/ximiya. Becepoccuiickuii IIKOIBHBIN TTOPTAT CO
CCBUIKaMHU Ha 00pa30BaTe/IbHbIC CANTHI [0 XMMHUHU.
www.periodictable.ru. CoopHuk cTaTeli 0 XMMHYECKHX 3JIECMEHTaX, WLIFOCTPUPOBAHHBIM
OKCTICPUMCHTOM.

Humepunem-pecypc na anznuiickom asvike
http://webelementes.com. ComepXHT HCTOPHIO OTKPBITHS M OIHMCAHUE CBOHCTB BCEX
XMMUYECKHX 3JICMEHTOB. ByJeT mosie3eH Juisi 00yJaronuxcsl I3bIKOBBIX IIKOJ M KJIACCOB,
TaK KaK COJCPKHMT Ha3BaHMs SJIEMEHTOB M BEIIECTB HA Pa3HBIX sS3bIKaX.
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