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Iloacnumenwvnasn 3anucka

Pabouas nmporpamMMa o XUMuM Ui ydamuxcs 9 kigacca coCTaBlieHa B COOTBETCTBUHU C:

1. «3akonom 00 obpazoBanuu B Poccuiickoit @eaepanum» Ne 273-D3 ot 29.12.2012 1. ¢ U3MEHEHUSMH U JTIOTIOJIHCHUSIMH;

2. OenepanbHbiM ['ocymapcTBEHHBIM 00pa30BaTENIbHBIM CTaHAAPTOM OCHOBHOTO 0011ero oOpa3oBanus (yTBepkIEH npuka3oM MUHHCTEPCTBA
obpazoBanus 1 Hayku PO Ne1897 ot 17.12.2010; B penakumu ot 31.12.2015 Nel577
denepanbHO paboueii mporpaMMoi 0 y4eOHOMY MPEAMETY « XUMUS
4. TlonoxxeHueM o pabouYMX MpOrpaMmax ydeOHBIX MpeAMETOB B cooTBeTcTBHH C TpeboBaHusMU POII u ®I'OC nayanpHOTO 00IIIETO,
OCHOBHOT'O OOILIETO U CPEAHETO 00IIero 00pa30BaHUs
O6pazoBarenbHoit mporpammoit OO0 MOV Tertromickoit cpeaneit mkonsl Ha 2023-2024 y4yeOHBbIi 1o
6. YueOnsim mmanom MOY Tertronickoit cpeaneit mkonbl Ha 2023 -2024 yu. .

w

o

Lenu u 3a0auu uzyuyenusn npeomema
PaGoyas mporpamma Kypca XUMHUH i1 OCHOBHOM IIIKOJIBI pa3padoTaHa B COOTBETCTBUM ¢ DeiepaabHbIM FOCYIaPCTBEHHBIM 00pa30BaTeIbHBIM

CTaHAapTOM O6HICFO 06Da3OBaHI/IfL B meit Ttaxxke YUYUTBIBAKOTCA OCHOBHBIC HMACH M TOJOXCHHA HDOFDaMMBI Pa3BUTUA H d)ODMI/IDOBaHI/Iﬂ

VHUBEPCAIBHBIX VYEOHBIX JEHCTBUH JUId OCHOBHOI'O 00LIEro 00pa3oBaHms.

B COOTBETCTBUM C 3TUMHU JOKYMEHTAMH 06an}0mnec;{ JOJDKHBI OBIAJETh IIPUEMaMHU, CBS3aHHBIMHU C ONPEACICHUEM IMOHATUN: OTrpaHUYMBATh

HUX, OIMCHIBaTh, XapaKTE€pPU30BaTh M CpPABHUBATh. TakK KaK XMMHS — HayKa JKCOEepUMEHTAJIbHAs, 06vqafoumec;1 JAOJDKHBI OBJAACTH TAaKUMH

IOO3HAaBaTCJIbHBIMHU V‘le6HHMI/I JIEUCTBHUSA- MH, KaK SKCIIEPUMEHT, Ha6J'II-OI[CHI/IC, W3MEpEHNUE, ONMCaHne, MOJCIMPOBaHUE, TUIIOTE3a, BRIBOA. B mporecce

HU3YYCHHUA KypcCa Yy 06an}0mnxcs{ OpOoAOIKAIOT dJODMI/IDOBaTI)CSI YMCHHSA CTaBUTH BOITPOCHI, O6’I)$ICH$ITI>, KHaCCI/Id)I/IHI/IDOBaTI), CpaBHHUBATh, OIIPEACIATH

HUCTOYHHUKHN I/IH(bODMaIII/II/I, oJydaTh M aHaJIM3UPOBATh €€, TOTOBHUTh I/IHd)ODMaHI/IOHHBII\/JI OPpOAYKT, NOPE3CHTOBATH €ro H BECTHU JUCKYCCHIO.

CHGI{OB&TGJ’IBHO, HCHTCHBHOCTHBII}'I noaxoa B HM3YYCHHHW XHMMHUHU CHOCO6CTBV€T JOCTHMKCHUIO JIMYHOCTHBIX, TIPECAMCETHBIX W MCETAIIPCIAMCTHBIX

00pa3oBaTEIbHBIX PE3VIILTATOB.

B ocrnosy kypca nonoaicenni czzedvloume uoeu:

. MaTepHaJIbHOE €ANHCTBO M B3aMMOCBS3b OOBEKTOB U SBJICHUN OPUPOIBL;
. BEAVIIAs POJb TEOPETUUECKUX 3HAHWH JUId OOBSCHEHUS M MPOTHO3UPOBAHUS XHUMHYECKHX SIBJICHHM, OIEHKH HX MPAKTHYECKOU
3HAYUMOCTH

® B3aHMMOCBSI3b KQUSCTBCHHOMN M KOJMISCTBCHHOM CTOPOH XMMHNYCCKHUX 00BEKTOB MaTepruaJbHOI'O MHpAa,




d pa3BHUTHE XMMHYSCKOM HAYKM M IPOM3BOJACTBO XMMHUYCCKMX BEIISCTB M MaTSpPHAIOB JUIS VJIOBICTBOPECHHS HACYIIHBIX HOTDC6HOCTGI>'I

YCJI0BCKa U O6H.[€CTBa, PECIICHUA r100aJbHBIX HDO6J'I€M COBPEMECHHOCTH,

d TCHCTUYCCKAA CBA3b MCKAY BCIHICCTBAMM.

OTH UJIEH PCAUTH3YIOTCS B KYPCE XMMUHM OCHOBHOM IIKOJIBI MYTEM 00CMUIICEHUS Cl1eoyIowmux ueei.:

. dopMmupoBaHue v yUYaIMXcs XUMUYECKON KapTUHBLI MUPa KaK OPraHUYECKOU YacTH €ro HeJOCTHON €CTECTBEHHO-HAYUYHOU KapTUHEL.

* PasBuTHe I103HABATEIBbHBIX HMHTEPECOB, MHTEINICKTYAIbHBIX M TBOPYCCKHX CIIOCOOHOCTEN ydJaluxcsa B IPOHECCC H3YVUYCHHA HMU

XHMHYSCKOM HAYKH M €€ BKJIaJa B COBPEMCHHBIM HAaYYHO-TEXHHMYCSCKHI IIporpecc; d)ODMI/IDOBaHI/IC BaKHCHIIINX JIOTMYECKUX OINEpalid MBIIIJICHUS

(aHaJII/I3, CHHTC3, 0606LLI€HI/I€, KOHKpETH3a1us, CPaBHCHUEC U I[D.) B IIPOIECCCC NMO3HAHUA CUCTEMBI BAXKHCHIIINX HOHHTHﬁ, 3aKOHOB H TCODI/Iﬁ O COCTaBEC,
CTPOCHHMH U CBOMCTBAX XMMHUYCCKUX BCIICCTB.

d Bocnurtanue V6€)KI[éHHOCTI/I B _TOM, 4YTO HNPUMCEHEHHME IIOJYYCHHBIX 3HAHWM M YMEHHM 110 XHMMHHU SIBIISICTCSA 00BEKTUBHOM
HCO6X0)II/IMOCTLIO JJIA 0€e30macHOM Da6OTBI C BCIICCTBAMHU M MaTCpHUaIaMH B 6LITV X Ha ITPOMU3BOJACTBC.

d HDOGKTHDOB&HI/IG " peajan3anyi BBIITYCKHUKaAMH OCHOBHOM IITIKOJBI JIAYHOMN O6D330B8.T€JII:HOI>1 TPpaCKTOPHUH: BI)I6OD HDO(bI/I.HSI O6V‘ICHI/IH
B CTaDHIGf/'I MIKOJIC WJIN HDOd)CCCI/IOHaJII)HOFO 06Da3OBaT€JIBHOFO YUYPCKACHU .

hd OsnageHue KITFOYCBBIMHU KOMIICTCHIMAMMU V‘IC6HO-HO3HaBaTCJ'ILHBIMI/I, I/IHd)ODMaI_[I/IOHHBIMI/I, NCHHOCTHO-CMBICJIOBBIMH,

KOMMYHHKAaTHBHBIMH.

Mecmo npeomema 6 yueoHom niane

B cootBercTBuU ¢ yueOHbIM mimaHoM MOV Tertromickoit cpeHeil mKkoisl padoyas mporpamma paccuutana Ha 68 yacos (2 yaca B Heziento) 34 yueOHbIX
HEJIeNH.

Ilpozpamma opuenmuposana na ucnob306anue y4eOHO-MemoOU4ecK020 KOMNIEKmMa:
Xumus. 9 knace. Yuebnuk (asropel O. C. TI'abpuensn, U. I'. Octpoymos, C. A. Ciraakos).
Metoanueckoe nmocooue. 9 knacc (aBropsl O. C. 'aGpuensn, . I'. Octpoymos, U. B. Akcénona).
[Iporpamma kypca xumun st 8—9 knaccoB o6mieo0pazoBaTenbHbIX yupexaeHuit (astopsl O. C. 'abpuenss, C. A. Cnaakos).
Pabouas terpanp. 9 xnace (aBropsl O. C. ['abpuensn, C. A. Cnankos).
Terpanp a5 1a6OpaTOPHBIX OMBITOB U MpakTHUecKuX padboT. 9 knacc (aBropsl O. C. ['abpuensn, 1. B. Akcénora, U. I'. OctpoymoB).
XuMUs B TECTax, 3ajauax u ynpaxHeHusx. 9 kiacc (aBtopsl O. C. 'abpuensu, 1. B. Tpury6uak).
OnekTpoHHas popMa yuyeOHHKaA.

No gk~ owdhE



Tpebosanusn Kk pezyromamam 00yueHus

[To 3aBepieHNN Kypca XMMHUU Ha 3Tare OCHOBHOTO 00111ero 00pa3oBaHMsl BHITYCKHUKHA OCHOBHOM IIIKOJIBI IOJKHBI OBJIA/IETh CIEAYIOIIUMU
pe3ysbTaTaMu:

Juunocmmuoie pe3yiomamaol:
1) OCO3HAHHE CBOCH dTHUYCCKOM MNPUHAIJIC)KHOCTH, 3BHAHUEC UCTOPUH XHUMHHU U BKJIaaa pOCCHﬁCKOﬁ XHUMHYECKOU HAayKH B MUPOBYIO XUMMUIO,

2) (dbopMHpOBaHUE OTBETCTBEHHOTO OTHOIICHHS K TO3HAHUIO XMMHUU; TOTOBHOCTH U CIIOCOOHOCTH YYaIIUXCsl K CAMOPA3BUTHIO U
caM000pa30BaHUIO Ha

OCHOBC M3YUCHHBIX (baKTOB, 3dKOHOB U Teopnﬁ XHUMHHU,; OCO3HAHHOI'O BBI60pa H ITOCTPOCHUC HHHHBHHyaHBHOﬁ O6paSOBaTeJ'IBHOI71 TPACKTOPHUU,

3) (dhopMHUpOBaHKE 1IETOCTHOM €CTECTBEHHO-HAYYHOM KapTHHBI MUPa, HEOTHEMJIEMOM YaCThIO KOTOPOH SBJISETCS XMMUYECKas KapTHHA MHUPA;
4) OBJIaJICHHE COBPEMEHHBIM SI3bIKOM, COOTBETCTBYIOIINM YPOBHIO PA3BUTHS HAYKU M OOIIECTBEHHOM MPAKTUKU, B TOM YHCJIE U XUMUYECKUM;
5) OCBOCHHE COLMATBHBIX HOPM, TTPABIII TTOBEICHUS, POJICH U ()OPM COIMATBLHON KU3HU B COLIMYME, MMPUPOJIC U YaCTHOM KU3HU HA OCHOBE
9KOJIOTUUYECKOM

KyJbTYpBI U 6€301acHOr0 0OpaIeHHs ¢ BeIECTBAMH U MaTepUajaMu;
6) dbopMupoBaHHEe KOMMYHUKATUBHOW KOMIETEHTHOCTH B OOILIEHUU CO CBEPCTHUKAMHU U B3POCIIBIMH B Ipoliecce 00pa3oBaTeIbHOM, 00IECTBEHHO
MOJIE3HOM, Y4eOHO-UCCIIE0BATENbCKOM, TBOPUECKON U IPYTUX BUJIOB ACSITEIBHOCTH, CBSI3aHHBIX C XUMUEH.
Memanpeomemmnuie pe3yibmamol:

1) orpesieNieHue 1elieil COOCTBEHHOT0 00YYCHHUSI, TOCTAHOBKA U ()OPMYJIMPOBAHUE I CeOsI HOBBIX 33]1aY;

2) TUTAHUPOBAHKE MTyTeH JOCTHKEHHS JKEJIaeMOro pe3yibTaTa 00yUeHHs] XUMUHU KaK TEOPETUUECKOT0, TaK M SKCIIEPUMEHTAILHOTO XapaKTepa;
3) COOTHECEHHE CBOUX JICHCTBUI C MIAHUPYEMBIMHU pe3yIbTaTaMU, OCYIIECTBICHHUE KOHTPOIIS CBOCH JIESATEIBHOCTH B MPOIIECCE JOCTHKECHHUS
pe3yibTara,

orpeziesieHue crnoco0oB AeHCTBUN TPU BBIIOJHEHUH JJAOOPATOPHBIX U MPAKTUYECKUX padOT B COOTBETCTBUU C MPaBUIIAMU TEXHUKHU
0C30IMaCHOCTH;

4) ornpezesieHue UICTOYHUKOB XUMUYECKON NH(popMaIny, e€ MoJlydeHrne U aHajIu3, CO3/1aHne NHPOPMAIIMOHHOTO IPOAYKTA U €r0 NMPEe3eHTaLMS;
5) HCIIOJIb30BaHNE OCHOBHBIX MHTEJUIEKTYaIbHBIX ONEpalliii: aHAJIN3a U CUHTE3a, CPAaBHEHUS M CUCTeMaTH3aluu, 0000IIeHNs 1 KOHKPETU3alHH,

BBISBJICHUC TPUYHUHHO-CJICACTBCHHBIX CBSI3CH U IMOCTPOCHUE JIOTMYCCKOTO PaCCYKACHUA U YMO3AaKJIIOUCHUA (I/IHI[YKTI/IBHOFO,
ACAYKTUBHOI'O U 110

aHaJ'IOFI/II/I) Ha MaTepuaji€c CCTCCTBECHHO-HAYYHOI'O COACPIKAHUSA;
6) YMCEHUEC CO3aaBaThb, IPUMCHATb U HpGO6p&30BBIBaTI) 3HAaKW U CUMBOJIbI, MOJCIIN U CXEMBbI JJIs1 pCIICHUS yLIe6HI)IX 1 IO3HAaBATCJIbHBIX 3a7a4,

7) dbopMUpOBaHUE U Pa3BUTHE SKOJIOTMUYECKOr0 MBIIIUICHUS, YMEHUE IPUMEHSThH €ro B T03HABATEIbHON, KOMMYHUKAaTUBHOM, COIIMAbHOM
MPAaKTHUKE U MPo(ecCHOHATBHON OpUEHTAINH;



8) reHepUpPOBaHUE UCH U ONpeeNieHue CPEACTB, HEOOXOIUMBIX I UX peaIh3aliH.
Ilpeomemmnoie pe3yromamol:

1) yMeHHe 0003Ha4aTh XUMUYECKHUE SJIEMEHTHI, Ha3bIBaTh UX U XapaKTEpPU30BaTh Ha OCHOBE MOJIOKEHUS B iepuoauuecko cucreme . U.
MeHnpeneena;
2) dbopMyIUpOBaHUE N3YUCHHBIX OHITHI: BEIIECTBO, XUMUUYECKHH 2JIEMEHT, aTOM, MOJIEKYJla, HOH, KATUOH, aHUOH, MIPOCTOE U CI0KHOE
BCIIECTBO,
XUMUYECKas peaKkiiysi, BUIbl XUMUYECKUX PEAKIIUN U T. 11.;
3) omnpenenaeHue mo GopMyaM coCTaBa HEOPTaHUUECKUX U OPTaHUYECKHUX BEIECTB, BAJIGHTHOCTH aTOMOB XUMHUYECKHX 3JICMEHTOB WJIM CTCTICHH
X
OKHCJIEHHS
4) MOHMMaHNEe WH(POPMAIIUHU, KOTOPYIO HECYT XUMHUYECKUE 3HAKH, (DOPMYIIBI i YPABHCHHS,
5) yMEHHE KJIacCU(UIIUPOBATh MPOCThIE (METAJUIbI, HEMETAaJIbI, 0J1arOpOIHbIE Ta3bl) U CI0XKHbBIE (OMHAPHBIE COSAMHEHUS, B TOM YUCIIe U OKCH/JIBI,
a Tak-
K€ TUJIPOKCUJIBI — KUCIIOTHI, OCHOBAHM S, aM(OTEPHBIE TUIPOKCUIBI — U COJIM) BEIIECTBA;
6) (dbopMyJIMpOBaHHE NIEPHOANIECKOTO 3aKOHA, O0BSICHEHHE CTPYKTYPhI B HH()OPMALIUU, KOTOPYIO HECET MEPHOAMYECKass CUCTEMa XUMHYCCKHX
anemenToB JI. 1. MenneneeBa, pacKpblTHe 3HAUCHHS TIEPHOIUICCKOTO 3aKOHA;
7) YMEHHE XapaKTepU30BaTh CTPOCHHE BEIECTBA — BUAbI XUMUYECKUX CBSI3€H M TUIIBI KPUCTAITUYECKUX PEIIETOK;
8) OTHMCaHUE CTPOEHUS aTOMOB XUMUYECKHIX AJIEMEHTOB C MOPSIKOBEIMU HOMepamu 1—20 u 26, 0ToOpaskeHUE UX C TIOMOIIBIO CXEM;
9) cocTaByieHre (GOPMYIT OKCHIOB XUMUUYECKHUX JIEMEHTOB M COOTBETCTBYIOIIUX UM THAPOKCHUIOB;

10)  HammcaHHe CTPYKTYPHBIX (POPMYJI MOJIEKYJIIPHBIX COSAMHEHUH 1 (DOPMYJIBHBIX €AMHUI] HOHHBIX COCTHHEHUH 110 BAJICHTHOCTH, CTCTICHU
OKHCJICHUS

HJIU 3apAy UOHOB;

11)  ymenue GpopMyJIMPOBATH OCHOBHBIC 3aKOHBI XUMHUH: IIOCTOSIHCTBA COCTABa BELICCTB MOJICKYJISIPHOTO CTPOCHHUSI, COXPAHEHHUS] MACChl BEIIECTB,
3aKOH

ABorazpo;
12)  ymeHnue GOpMyIHPOBATH OCHOBHBIC MOJIOKEHUSI AaTOMHO-MOJICKYJIIPHOTO YUCHHUS U TEOPHUH IEKTPOIUTHICCKON TUCCOIMALINY;
13)  ompeneneHue NPU3HAKOB, YCIOBUI MPOTEKAHKS U MPEKPAILCHUS PEaKIIH;

14)  cocraBieHHE MOJICKYJSIPHBIX YPABHEHHI XUMHUSCKUX PEAKIIU, OATBEPHKAAOIINX O0IIHNEe XMMUYECKIE CBONCTBA OCHOBHBIX KJIACCOB
HEOPraHUYECKUX

BCIICCTB U OTpaXarolIuX CBA3U MCKY KJIaCCaMU COGHHHCHHﬁ;



15)  cocraBieHHE ypaBHEHHI PEaKIUii C yIaCTHEM DIIEKTPOJIMTOB TaK)Ke B HOHHOH (Gopme;
16)  ompeneneHue MO XMMHUYECKHM YPaBHCHUSAM MPUHAUICKHOCTH PEAKIHIA K ONMPEAeIEHHOMY THITY WIIH BHIY;
17)  cocraBiieHHE ypaBHCHHI OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMI C MOMOIIBIO METO/1a JIEKTPOHHOTO OajaHca;
18) npuMeHEHUE MOHATHI «OKUCIICHUE» U «BOCCTAHOBICHUE) IS XaPaKTCPUCTUKH XMMUYCCKUX CBOMCTB BEIICCTB;
19)  ompenesieHUe ¢ MOMOIIBIO KAYECTBEHHBIX PEAKIMU XJIOPUI-, CY/Ib(ar- 1 KapOOHAT-aHMOHOB U KAaTHOHA aMMOHHUS B paCTBOPE;
20)  0OBsCHEHHE BIUAHHUS Pa3IMYHBIX (DAKTOPOB HA CKOPOCTH PEAKIIHIA;
21)  yMeHHe XapaKTepHU30BaTh MOJI0KECHHE METAJUIOB U HEMETAJIIOB B MIEPHOINYECKON CUCTEME JIEMEHTOB, CTPOCHHE MX aTOMOB U KPUCTAJLJIOB,
o0mmue
(bu3nUecKre U XUMUIECKUE CBOWCTBA;
22)  0oOBsICHEHHE MHOT000pa3us MPOCTHIX BEILIECTB SABJICHHEM aUIOTPOIMHU C yKa3aHUEM €€ MPUUKH;
23)  yCTaHOBJICHHE PA3IUYHUIl THAPO-, MUPO- U AIEKTPOMETAIUTYPIUH U WIUTFOCTPUPOBAHUE STHX PA3IMUUi IPUMEpPaMHU IPOMBIIICHHBIX CIIOCO00B
MOJIy4€HHUsI METAIJIOB;
24)  ymeHue JaBaTh OOIIYI0 XapakTepucTuky 3memMenToB I, II, VIIA-rpymm, a Takxke Bogopoaa, KUCIopoa, a30Ta, cepsl, pocdopa, yrieposa,
KpeMHUS U
00pa30BaHHBIX UMHU MTPOCTHIX BEIIECTB U BAXKHEHIIINX COEAMHEHUN (CTpOCHUE, HAXOXKIEHUE B MPUPO/IE, MOTyYeHHuEe, GU3NUECKUE U XUMUYECKHIE
CBOICTBA, IPUMEHEHUE);
25)  yMeHHe OIHMCHIBaTh KOPPO3HIO METAJIJIOB U CIIOCOOBI 3aIUTHI OT HEE;
26)  yMmeHHe MPOU3BOAUTH XUMHUYECKUE PACUETHI C HCIIOIb30BaHUEM TOHATHI «MacCcOBast JI0JIs BEIIECTBA B CMECHY», KKOJIMYECTBO BEIIECTBAY,
«MOJISIPHBII
00BEMY 10 popMyiaM U YpaBHEHHSIM pEaKIInii;
27)  ommcaHHE CBOWCTB U MPAKTHUYECKOTO 3HAYCHUS U3YUCHHBIX OPTaHUYECKUX BEIICCTB;
28)  BBIMOJIHEHHE 0003HAUYEHHBIX B ITPOrPaMMe SKCIIEPUMEHTOB, PAcIiO3HABaHUE HEOPTaHMUYECKUX BEIIECTB 110 COOTBETCTBYIOIIMM MTPU3HAKAM;
29)  coOumroeHue mpaBuiI 0€30MacHON PabOThl B XUMUYECKOM KaOuHeTe (JTabopaTopuH).

Cooepotcanue yueonozo npeomema
TIloemopenue u 0606wenue ceedenuti no Kypcy 8 kiacca
bunapnsie coenqunenus. OKCUabI coneoOpasyrolue U Heconeodpasyromue. [ uapokcuabl: ocHOBaHUs, aM()OTEpHBIE THAPOKCUIBI,
KHCJIOPOICOIeprKaIre KUCIoTel. CpenHue, KUCIble, OCHOBHBIE M KOMIUIEKCHBIE COJIH.



O06o0uieHne cBeIeHNH 0 XUMHUYEeCKUX peakuusax. Kinaccupukanus XuMUUeCKUX peaklui 110 pa3IMyHbIM MPU3HAKaM: COCTAaBY M YHMCIy PEarupyromux
U 00pa3yIoIuXcs BEECTB, TEIIOBOMY 3P GEKTy, 00paTUMOCTH, N3MEHEHHUIO CTEIIEHEH OKHUCIIEHUS JJIEMEHTOB, 00pa3yIoIIUX pearupyromye
BEIIECTBA, arpEraTHOMY COCTOSIHUIO PEarupyroIluX BEIIECTB, UCIIOIb30BaHUIO KaTaIu3aTopa.

[IonsATHE O CKOPOCTU XUMHYECKOMN peakuu. PakTopsbl, BIUAIOLINE HA CKOPOCTh XUMUYECKUX PEAKLUN: IIPUPOJIa PEarupyOIUX BELIECTB, UX
KOHLEHTpaLUs, TEMIIEpaTypa, IJI0IaAb CONPUKOCHOBEHUS, HAIM4YME KartaiausaTopa. Karamus.

JlemoHCTpanuu

O3HakoMJIEHUE C KOJUIEKIIUSIMU METaJUIOB U HEMETAJIIOB.

O3HaKOMJIEHHE C KOJUIEKLIUSIMH OKCUOB, KUCIIOT U COJIEH.

3aBUCUMOCTh CKOPOCTH XMMUUYECKOW PEAKLIMK OT IPHUPOAbl PEAarupyIOLIUX BEIIECTB.

3aBUCUMOCTH CKOPOCTH XUMUUYECKOU PEaKIMK OT KOHIIEHTPAIIUU PearupyroInX BEIeCTB.

3aBHUCHUMOCTh CKOPOCTH XUMHUYECKON PEaKIMK OT IIOMIAAN COMPUKOCHOBEHUS pearupyroNINX BEIIecTB (KUTAIIUI CIIOH).
3aBUCUMOCTH CKOPOCTH XUMUUYECKOU PEAKIIMU OT TEMIIEPATYPhI PEarupyIOIIUX BEIIECTB.

JlabopatopHble OMBITHI

BzaumopeiictBue aMMuaka v XJa0poBOA0pOAA.

Peaknus nerrpanuzanuu.

Habmonenue termnoBoro s dexra peakiuu HeHTpaIn3aiuu.

B3aumMoeiicTBre cepHoii KUCIOTHI ¢ okcuaoM meau(1l).

Paznosxenue nepokcuaa BOJAOPO/Ia ¢ TOMOIIBIO KaTajaa3bl KapTodes.

3aBUCHUMOCTh CKOPOCTH XUMHUYECKON PEAKINH OT MPUPOIbI PEarupyIOLINX BEIIECTB Ha IPUMEpPE B3aUMOICHCTBUS PACTBOPOB THOCYIb(haTa

HaTpus U

xJiopua 6apusi, THOCYJIb(aTa HATPUS U COISTHOM KUCIIOTHI.

3aBUCHUMOCTb CKOPOCTH XMMHUYECKON PEAKIIMK OT MPUPOIbl METAIIJIOB NPU X B3aUMOAECHCTBUH C COJITHON KUCIOTOM.
3aBUCHUMOCTb CKOPOCTH XMMHUYECKON PEAKIIMH OT MPUPOBI KUCIOT IIPU UX B3aUMOJIEHCTBUU C JKEIE30M.
3aBUCHUMOCTbh CKOPOCTH XMMHUYECKON PEAKIIMK OT TEMIIEPaTyphl.

3aBUCHUMOCTb CKOPOCTH XMMHUYECKON PEAKIIMH OT KOHIIEHTPALUH.

3aBUCHUMOCTbh CKOPOCTH XMMHUYECKON PEAKINH OT IJIOIAN CONPUKOCHOBEHUS pearupyonInX BEIIeCTB.
3aBUCHUMOCTb CKOPOCTH XMMHYECKON PEaKIMK OT KaTajlu3aropa.

Xumuueckue peakyuu 6 pacmeopax 1eKmpoaunmos
[TonsiTHe 00 MEKTPONUTUYECKON TUCCOUUALUU. DIEKTPOJIUTHI U HEAIEKTPOIUTHL. MeXaHu3M JUCCOLUAIUi 3JIEKTPOIUTOB C PAa3INYHBIM XapaKTepOM
cBs13u. CTeneHb IeKTPOTUTHYECKON Aucconnanyi. CuibHbIe U clabble SJIEKTPOIMTHI.



OcCHOBHbBIE MOJOKEHHUS TEOPUH IIEKTPOIUTHYECKON quccounanuu. Kinaccuduxariys noHOB 1 UX cBolicTBa. KHCIOTHI, OCHOBaHUS U COJIM KaK
neKTpouThl. X Knaccudukamys u qucconyanusi.

OO01re XUMUYECKHE CBOMCTBA KUCIIOT: U3MEHEHHE OKPACKH MH/IMKATOPOB, B3aUMO/ICUCTBUE C METAJUIAMU, OKCUIAMU U THUJIPOKCUJIAMU METAJLIOB U
coJIsIMU. MoJeKyJIsipHbIE M MOHHBIE (TIOJIHBIE U COKPAIIEHHbIE) YpaBHEHUS peaKkuil. XUMUYECKUIN CMBICI COKPAILIEHHBIX YPaBHEHUH. Y CIOBUS
MIPOTEKAHUS PEAKLIMI MEXKY SJIEKTPOJIMTAMHM 10 KOHUA. PsAJl aKkTHBHOCTH METAJLIOB.

OO0mmure XUMUYECKUE CBOMCTBA MISNIOYEH: B3aMMOJICHCTBHE C KUCIOTaMH, OKCHIaMU HEMETAILIOB, colisiMu. O0IIMe XUMUYECKUE CBOWCTBA
HEPaCTBOPHUMBIX

OCHOBaHUU: B3aUMOJICUCTBHUE C KUCIOTAMHU, PA3JI0KEHHE MPU HATPEBaHUU.

OO01re XUMUYECKHE CBOMCTBA CPEIHUX COJICH: B3aUMOJICHCTBUE C KMCIOTaMHU, IIEI0OYaMu, COJISIMU U MeTajlaMu. B3anMoelicTBre KUCIBIX COjlel co
mienodaMu. ['uaponn3 kak 00OMEeHHOE B3aUMOJICHCTBUE COJICH ¢ BOJON. [ MAPOIN3 COMM CHITBHOTO OCHOBAHUS M clIa00i KUCIOTHL. [ Maponu3 comu
CJ1ab0r0 OCHOBAHUSA U

CHWJIBHOM KucH0Thl. Bomopoauserit nmokasarens (pH).

CBoiicTBa KUCIOT, OCHOBaHHM, OKCHIOB U COJICH B CBETE€ TEOPUU DIIEKTPO- IUTUUYECKOM TUCCOLUALIMU U MPEACTAaBICHUI 00 OKHCITUTENIbHO-
BOCCTAHOBUTEIBHBIX PEAKIIHIX.

JlemoHcTpamuu

. HcnbiTanue BEIIECTB U UX PACTBOPOB HA 3JIEKTPOIPOBOIHOCTb.

. 3aBUCHUMOCTB AJIEKTPOIPOBOJHOCTH YKCYCHOM KUCIOTHI OT KOHLIEHTPALIUH.
. JIBH>KEHME OKPALICHHBIX HOHOB B 3JIEKTPUYECKOM TI0JIE.

. Onpenenenne xapakTepa cpeibl B pacTBOpax COJICH.

JlaGopaTopHbie OIBITHI

. Jucconmarus ciadbIx JIEKTPOIUTOB Ha IPUMEPE YKCYCHOU KHCIOTHI.

. N3MeHeHune oKkpacku MHIUKATOPOB B KUCIOTHOM Cpelie.

. Peakuus HelTpanu3anuy pacTBopa WEIOYM PA3IUYHBIMU KUCIOTAMH.

. [Tosryuenue rugpokcuya menu(Il) u ero B3auMoaeiCTBUE C Pa3IMUHBIMU KHUCIOTAMH.
. B3anMopeiicTBre CHIbHBIX KHCIIOT ¢ okcuaoM meau(Il).

. BzanmonelicTBue KHCIOT ¢ MeTaJlIaMM.

. KauectBenHast peakius Ha KapOOHAT-HOH.

. ITomyuyenue CTy1HS KPEMHUEBON KHUCIIOTBHI.

. KauecTBeHHast peakiius Ha XJIOPUA- WIH Cylb(aT-uOHBI.

. N3MeHeHne OKkpacku MHIUKATOPOB B IIETOYHOM Cpelie.

. BzaumopericTBue mienoden ¢ yrileKUcibIM Ta30M.

. KauecTBeHHast peakiusa Ha KATUOH AaMMOHHUS.

. [Tosryuenune rugpokcuna meau(Il) u ero paznoxkenue.



. B3anmMopeiicTBre kapOOHATOB C KUCIIOTAMH.

. [Tosryuenue rugpokcua sxenesa(lll).

. B3aumopeiicTBue xene3a ¢ pactBopoMm cynbdara meau(ll).

[TpakTuyeckue paboThI

1. Penrenue skcriepuMeHTaIBHBIX 33124 10 TeME « DIIEKTPOJIUTUICCKAS JTUCCOLIUATIHS.

Hememannwt u ux coeounenus

CrpoeHne aTOMOB HEMETAJUIOB U MX I10JIO)KEHUE B IEPUOANUYECKON cucTteMe. Psaj anexkTpoorpunarenbHocTi. Kpuctananueckue peéTku HeMeTalloB
pOCTHIX BemecTB. Pusnveckue cBOWCTBa HeMeTauIoB. O0IIKe XUMUYECKHE CBOMCTBA HEMETAINIOB: OKUCIIUTENIBHBIE U BOCCTAHOBUTEIIBHEIE.
I"anorensl, ctpoeHre UX aTOMOB U MOJIEKyJl. Du3nueckne 1 XUMUYECKUE CBOMCTBA FAJIOTEHOB. 3AKOHOMEPHOCTH N3MEHEHUS CBOMCTB raJIOT€HOB B
3aBHCHMOCTH OT MX IIOJIOKEHUS B IEPUOANUECKON cucteMe. Haxok/ieHue rajoreHoB B IPUPOJE U UX MOJIyueHUe. buonornyeckoe 3HaueHUE U
IIPUMEHEHHE TaJIOT€HOB.

["anoreHoBOOPOIBI M COOTBETCTBYIOIMIME UM KHCIIOTHI: TUIABUKOBAS, COJISTHAs, OpOMOBOIOPOIHAS, HOIOBOJOpOAHAs. ["anorenuapl. KauecTBeHHbIE
peakuuy Ha raJloreHu1-uoHbl. [IpuMeHeHne coelMHEeHnH rajJoreHoB.

Oo6mas xapakrepuctuka 31eMeHToB VIA-rpynmel. Cepa B mpupo/ie u €€ moirydeHue. AJIOTPOITHbIC MOIU(DHUKAIIMK CePhl U MX CBOMCTBA. XUMUICCKUE
CBOMCTBA cepbl U €€ IPUMEHEHHUE.

CepoBo10po/I: CTPOCHUE MOJICKYJIBI, (PU3NYECKHE M XUMHUECKUE CBOMCTBA, MmosryueHue u 3HaueHue. CepoBonopoanas kucinora. Cyabpuabl U uxX
3Ha4yeHue. JItoMuHO(pOpBHI.

Oxkcun cepri(1V), cepauctas kuciora, cyinbputhl. KauecTBeHHas peakiys Ha CyJIbQUT-UOH.

Oxcun cepri(VI), cepHas kucinora, cynbgatsl. KpuctamioruapaTst.

CepHas KMCJIOTa KaK CHJIbHBIN 3J1eKTposuT. CBOICTBa pa30aBIIeHHON CEPHOM KUCIOTHl KaK THUMUYHOW KHUCIOTHI: B3aUMOJICHCTBUE C

METaJUlaMH, OCHOBHBIMM U aM(OTEPHBIMU OKCHIAMU, OCHOBAHUSAMH U aM(POTEPHBIMU THPOKCHAAMU, colisiMu. KauecTBeHHas peakiiyst Ha cynbdat-
HOH.

OOw1ast xapaKTepUCTHKA 3IE€MEHTOB VA-rpynmnbl. A30T, CTPOEHHE €ro aToMa M MoJIeKyJibl. PU3MUecCKue U XMMUYECKHEe CBOMCTBA U TPUMEHEHHE a30Ta.
A30T B ipupoJie ¥ ero GMoJI0ruvecKast pob.

AMMHaK, CTpoeHHE MOJIEKYJIbl U (pU3HUECKUe cBOIicTBa. AMMUaYHas BOJa, HAIIATBIPHBIN CIUPT, THAPAT aMMHUaka. JlOHOpHO-aKLENTOPHBIN MEeXaHUu3M
oOpa3oBaHMs CBsI3U B KaTHOHE aMMOHMsI. BoccTaHOBHUTENBHBIE cBOMCTBA amMmMuaka. Cojlu aMMOHUA U UX NpuMeHeHne. KauecTBeHHast peakius Ha
KAaTHOH aMMOHHUSI.

Oxcupl a30Ta: HECOIe00pasyrolue U KUCIOTHbIE. A30THCTasl KUCI0Ta M HUTPUTHL. A30THAas KHCIIOTa, €€ MoTydeHue u cBoiictBa. Hutpatsl.

docdop, ctpoenne aroma u atorponus. Pochuasl. Pochun. Oxeun pocdopa(V) u hocdopnas (opropochopHas) kuciaora. Docdatsl.



OO6mrast xapakTepucTrka 3J1eMeHTOB [V A-Tpynmbl: 0COOEHHOCTH CTPOSHUSI aTOMOB, MPOCTHIX BEIIECTB U COSAMHEHUH B 3aBUCIMOCTH OT TTOJIOKEHUS
3JIEMEHTOB B MEPHOAMUYECKON CHCTEME. YTIepol. AJUIOTPOIHbIE MOIU(BUKAIIUY: aama3, rpaduT. AMOPQHBIN YIIepoa: caxka, aKTHBUPOBAHHBIN YTOJb.
Ancopbuus. XuMudeckue cBOMCTBa yriiepoa. Kokcoxumudeckoe mpou3BOJCTBO U ero npoaykuus. Kapouer.

Oxkcup yriepoaa(Il): crpoenue mosekydsl, noiayuenue u cBorctsa. Okcua yriepoaa(IV): ctpoenre MosieKkysibl, MOJy4YeHUE U CBOMCTBA. YTOJIbHAs
kucnota. Cou yrobHOM KUCIOTHI: KapOOHATHI U TUAPOKapOOHaThl. TexHudyeckas v MUIleBas coja.

JlemoHCTpanuu

. Konnekuus HeMeTalos.

. Mogenu KpUCTAIIINYECKUX PEIIETOK HEMETAUIOB: aTOMHBIE U MOJIEKYJISIPHBIE.
. O30HaTOp M MPUHLUIIBI €T0 PabOTHI.

. ["openune HeMeTauI0B — MPOCTHIX BEIIECTB: cephl, pochopa, IPEeBECHOTO YTIIS.
. OO0pa31bl rajJoreHoB — MPOCTHIX BEIIECTB.

. B3anmogelicTBre rajoreHoB ¢ MeTajulaMHu.

. BeiTecHenue xiopa 6poMoM wiM iofa U3 pacTBOPOB HX COJIEH.

. Komnexuus npupoaHbIX COEAMHEHUH XJIOPA.

. B3aumopneicTBue ceppl ¢ MeTallIaMU.

. I'openue cepsl B KUCIOPOJIE.

. Komnexkuust cynbGuaHbIX py.

. KavecTBenHast peakiust Ha CyIb()uI-HOH.

. ObecuBeurBaHUE OKPALLICHHBIX TKAHEH CEPHUCTBIM Ira30M.

. B3anmopeiicTBre KOHIIEHTPUPOBAHHOM CEPHOM KHCIOTHI C MEJBIO.

. OOyrauBaHNe OPraHUYECKUX BEIIECTB KOHIIEHTPUPOBAHHON CEPHOM KUCIOTOM.
. Huarpamma «CocTaB BO3ayxay.

. Buneodpparments! u cnaitasl «IItuusn 6azapb.

. [Toryuenue, cobupanue 1 pacrio3HaBaHUE aMMHUaKa.

. PaznoxeHnne Ouxpomara aMMOHHUSI.

. B3anmopeiicTBre KOHIIEHTPUPOBAHHON a30THOM KUCIIOTHI C MENIBIO.

. I'openue u€pHoro nmopoxa.

. Pa3znoxeHne HUTpaTa Kajaus U TOPEHUE B HEM JPEBECHOTO YIOJIbKa.

. OO0pa31bpl IpUPOAHBIX coeaMHEeHuH pocdopa.

. I'openue dhochopa Ha BO3AyXe U B KUCITOPOJIE.

. [Tonyuyenue 6enoro gochopa 1 UCHIBITAHUE €70 CBOMCTB.

. Konnexuust «O6paziibl NpupoOIHBIX COEAMHEHUN yTiaepoaay.

. IToptper H. JI. 3enunckoro. [lornomenue pacTBOPEHHBIX BELIECTB WU FA30B AKTUBUPOBAHHBIM YIJIEM.



. YcTpolicTBO MpOTHUBOTA3a.

. Mogenu MOJIEKy1 MeTaHa, TaHa, ITUICHA U alleTUIICHA.

. BsaumopeiicTBue sTuiena ¢ OpoMHON BOIOHM U paCTBOPOM MEpMaHraHATa KaJlus.
. OO0mre XUMHYECKUE CBOMCTBA KUCIOT Ha MPUMEPE YKCYCHOM KUCIIOTHI.

. KauecTBeHHas peakuus Ha MHOIOaTOMHBIE CIIUPTHI.

. Komnexnust «O0pasipl NPUPOIHBIX COSANHEHUH KPEMHUS.

. Konnekuus crekna, KepaMHUKH, [IEMEHTA U U3JEINI U3 HUX.

. Kosmeknusa npoayKuuy CUIMKaTHON NPOMBIIIIJIEHHOCTH.

. Buneodparments! u cnaiiabl «[Ipon3BoacTBO CTEKIIa U [IEMEHTaY.

. Komneknusa «IIpupoanbie COeIMHEHNSI HEMETAIIIIOBY.

. Buneodparments! u cnaiinapl « DpakiuoHHAas IEPETOHKA KUAKOTO BO3IyXa».
. Buneodparments! u cnaiiasl «llomyuenue Bogopoaa, KUCIOPO/Ia U TAIOTEHOB JIEKTPOIIUTUYECKUM CIIOCOO0OM).
. Mopenu anmnapaToB AJisl IPOU3BOJCTBA CEPHOU KUCIIOTHI.

. Mopenb KUnsmero ¢ios.

. Mopeinb KOJIOHHBI CHHTE3a aMMHUaKa.

. BuneodpparmenTs! u cnaiifsl «IIpon3BoACTBO CEPHOI KUCIOTHI».

. Buneodparments! u cnaiiapl «[Ipon3BoacTBO aMMHaKay.

. Komnekuus «Coipb€ i1 OTyYEHUSI CEPHOM KUCIOTHD.

JlabopaTopHbie OMBITHI

. Pacnio3naBaHue rajnoreHu-MOHOB.

. KauecTBeHHBIE peakiiy Ha CyIb(haT-UOHBI.

. KauecTBeHHast peakius Ha KATUOH AMMOHMUS.

. XUMHUUYECKUE CBOWCTBA a30THOM KHUCIIOTHI KaK 3JIEKTPOIIUTA.

. KauectBennsie peakunu Ha pocdar-noH.

. ITonydenue u CBOKMCTBA YIOJIBHOW KUCIIOTHI.

. KauectBennas peaxius Ha KapOOHAT-HOH.

. IIponyckaHue yTIIEKUCIOrO ra3a 4yepe3 pacTBOp CHUIIMKATa HaTpHsl.

[TpakTuyeckue paboThI

2. W3yueHne CBOMCTB COJISTHOW KUCIIOTHI.

3 W3yuyeHue CBOMCTB CEPHOM KUCIIOTBHI.

4, ITomyyeHne ammMuaka U U3y4eHHE €r0 CBOWCTB.

5 [Tonyyenue yrinekucnoro ra3a. KauectBennas peaxius Ha KapOOHAT- HOHBI.



Memannwl u ux coeounenus

[lonoxeHne MeTauIOB B MEPUOJAMYECKON cucTeMe XUMudeckux 31eMeHToB [I. M. MenneneeBa, CTpoeHHE aTOMOB U KPUCTANIOB METAJUIOB.
Mertainnueckast CBsI3b M METAJUIMUECKAsl KpUCTAIIIMYECKas peléTka. PU3ndeckue cBONCTBAa METAIIIIOB: 3JIEKTPO- U TEIJIONPOBOJHOCTh, OTPa)KaroIas
CHOCOOHOCTB, MJIACTHY- HOCTh. UEPHBIE U IBETHBIE METAILIIBI.

Mertasuibl Kak BOCCTAHOBUTENH. DJIEKTPOXUMUUYECKUN sl HApsbKeH. B3anumoaeiicTBre METaIoB ¢ HEMETallJIaMu, OKCUIaMU, KUCIIOTaMH, COJISIMH.
AJTI0O- MUHOTEPMHUS.

OO0mas xapakrepucTuka 31eMeHTOB [A-rpynmbl. OKCHUIBI U THIPOKCHIBI IEIOYHBIX METAIIJIOB, UX MOJTY4YeHHE, CBOICTBA, MpUMEHEeHHEe. BaxkHelme
COJIM LIEJIOYHBIX METAJUIOB, UX 3HAYEHUE B IIPUPOJIE U )KU3HU YEIIOBEKA.

Oo6mas xapakrepuctuka 31eMeHTOB [TA-rpynmnbl. OKCHUIBI U THAPOKCUIBI IIIETIOYHO3EMETBHBIX METAJIOB, HX TOJyYEHUE, CBOMCTBA U IPUMEHEHHE.
Bakueiime conu menouyH03eMeNbHBIX METAIIIOB, UX 3HAaYCHHE B IIPUPO/IC U KU3HH yenoBeka. KapOoHaThl M THIpOKapOOHATHI KabIHS.

BpemenHnas u moctostHHas )XECTKOCTh BOJIbI. CriocoObl yeTpaHeHus: BpeMeHHOH skECTKoCTH. CIocO0bI yCTpaHEHHS TOCTOSTHHON KECTKOCTH.
CoenuHeHus aMIOMUHUS B IPUpPOJie. XUMUYECKUE CBOMCTBA amtoMUHUS. OCOOEHHOCTH OKCHJIAa ¥ TUAPOKCUIA aTIOMUHUS Kak aM(OTEPHBIX
coenHeHH. BaxxHelnme conu amfoMuHus (XJIOpU, Cyabdar).

OcoOenHocTu cTpoeHHs aToma skenesa. XKeneso B npupoje. Baxuelime pysl skenesa. [lonyyenue gyryHna u cranu. OKCUABI U TUAPOKCUIBI
xenesa(Il) u (I1II). Conu xene3a(Il) u (III). OOHapykeHue KaTHOHOB KeJle3a B pacTBOpe. 3HAUEHUE COSAMHEHMH Keesa.

Koppo3us razoBas (XxumMuueckas) U 3JIEKTPOXHUMHUYECKas. 3alluTa METaJIOB OT Koppo3uu. Metamsl B ipupoe. [lonarue o metamnyprun. UépHas u
[BETHas MeTayutyprus. [Tlupomeramnyprus, THApOMETAIUTYprHsi, deKTpomeTamutyprus. Jlomennsiii npornecc. [lepepaboTka yyryHa B cTalb.
DIEeKTpOIN3 PacIuIaBoOB.

JlemoHCTpanuu

. B3aumonencTsue HaTpus, TUTUS U KaJbLKS C BOLOM.

. ['openne HaTpus, MarHus M Keje3a B KUCIOPOIE.

. Bcenbiiika TepMUTHOM CMECH.

. BzaumopeiicTBue cMecH MOPOIIKOB CEPBI U KeJe3a, [IMHKA U CEPBI.

. BzaumogeiicTBHE allOMUHUS C KUCIIOTaMH, IIEI0YaMH U BOJOM.

. BzaumopeiicTBue kene3a U MEIH C XJIOPOM.

. B3aumoneiicTBre Meu ¢ KOHIEHTPUPOBAHHOM CEPHOM KUCIOTON M a30THOM KUCIOTOM (pa30aBieHHON U KOHLIEHTPUPOBAHHO).
. Okpacka TIaMeH! COSTMHEHUSIMU IIETOYHBIX METAIIJIOB.

. Okpacka MIaMeH! COeIMHEHUSIMU 111€T0YHO3EMENIbHBIX METAILIOB.

. l"amenne n3BecTH BOJOM.

. ITonyuenue xKECTKOM BOABI B3AUMOJICMCTBUEM YTIIEKUCIIOTO T'a3a ¢ U3BECTKOBOW BOJIOM.
. VYcerpanenue BpeMeHHOM )KECTKOCTH KUTITYEHUEM U JOOABIIGHUEM COJIBI.

° yCTpaHeHI/IC MMOCTOSTHHOM KECTKOCTH ,Z[06aBJICHI/IeM COablI



. WMoHUTHI ¥ IPUHITUTT UX AeUCTBHS (BUACO(PparMeHT).

. Kosmmeknus npupoaHbIX COEIUHEHUN aTFOMUHUS.

. Buneogparments! u cnaiinbl « OKCH aJIFOMUHUS U €r0 MOAUDUKALIINY.

. [Tony4yenue am(OTEepHOTO THAPOKCHIA ATFOMUHUS U UCCIIECTOBAaHHE €T0 CBOMCTB.
. Komnexkuus « XMMUYECKHE HCTOYHUKU TOKaY.

. Pe3ynbpTaThl AMMTENBHOTO 3KCIEPUMEHTA 110 U3YUYEHUIO KOPPO3UU CTAJIBHBIX U3JEJINN B 3aBUCUMOCTH OT YCJIOBUM ITPOLIECCOB.
. Boccranosnenue meau u3 okcuna meau(Il) Bogopomaom.

. Buneodparmentsl u cnaitnpl «IIpou3BOACTBO YyryHa W CTaIm».

. Buneogparmentsl u cnaiinel «3aenus U3 yyryHa U CTaam».

. Buneodparments! u cnaiiasl «[Ipon3BoCTBO aIIOMUHUS.

JlaGopaTopHbI€ OIBITHI

. BsanmopeiicTBue xeneza ¢ pactBopoM cynbdara meau(ll).

. ITosrydyeHne n3BECTKOBOM BOJBI U OIIBITHI C HEH.

. [Tomyuenue runpoxcuaos xxeneza(ll) u (III).

. KauecTBeHHBIE peaKIMM Ha KATHOHBI XKeEJle3a.

[IpakTueckue paboThI

6. JKéctkocTh BOJBI M CITOCOOBI €€ YCTpaHEHMS.

7. Pemenne skcnepuMeHTAIBHBIX 3a7ad 10 Teme «MeTtamibn.

Xumus u okpysscarowas cpeoa

Crtpoenue 3emiu: s/1po, MaHTHUsI, 3eMHas Kopa, Jutocdepa, ruapochepa, atmocdepa. Xumudeckuid coctaB 3emiid. ['opHbie mopoabl. MuHepabl.
Pynpl. Oca- nounsie ropHbie moposl. [lone3Hbie nckomnaeMsele.

HcTouHrKr XMMHUYECKOTO 3arpsi3HEHUS OKpY Karolen cpepl. [ 1o0anbHbIe SKOIOrHYecKre MpoOaeMbl YeI0BEUYeCTBa: HapyIeHHEe OMOT€OXUMHYECKUX
KPyTOBOPOTOB XMMHUYECKHUX DJIEMEHTOB, MOTEIJICHHE KIMMaTa, KUCIOTHBIC AOXAH U Ap. O30HOBBIE NbIpbl. MexXayHapOAHOE COTPYIHUYECTBO B
00J1acTH OXpaHbl OKPYKAFOIICH CPEIbl OT XUMUICCKOTO 3arPs3HECHUS. «3eIEHAs XUMUS.

JleMoHCTpanuu

. BuneodpparmenTs! u cnaiifpl «CtpoeHue 3eMiu U e€ XUMUYECKUI COCTaB.

. Konnekuust MUHEpaIoB U TOPHBIX TIOPOI.

. Komneknusa «Pyapr meTamiosy.

. Buneodparments! u cnaiiapl «I'mob6anbHbIe SKOJOTHUECKUE MTPOOIEMBbI YETI0OBEYECTBAY.
. BuneodparmeHnTs! 1 cnaiiibl 0 CTENEHH SKOJIOTMYECKON YHCTOTHI TOBapa.
JlaGopaTopHbIE OIBITHI

. N3yuenne rpanura.

° HSy‘lCHI/IC MapKHUPOBOK Pa3JIMYHBIX BUAOB IMPOMBIIIJICHHBIX U ITPOJOBOJILCTBCHHBIX TOBAPOB.



Obobwenue 3Hanull NO XumMuu Kypca 0CHO8HOU wikoasl. Iloocomoexa k OcHO8HOMY 20CYO0apCMEEHHOMY IK3AMEHY

CrpoeHne aToMa B COOTBETCTBUH C MOJIOXKEHUEM XMMHUYECKOTO 3JIEMEHTA B IEPUOIANYECKON cuctemMe. CTpOCHHE BEIECTBA: XUMUYECKAs CBS3b U
KpUCTAJNTNYECKasi peIéTka. 3aBUCHMOCTh CBOMCTB 00pa30BaHHBIX 3JI€MEHTAMHU IMPOCTHIX BEIIECTB (METAJUIOB, HEMETAIIOB, OJarOpOIHBIX Ta30B) OT
II0JIO’KEHHUS JJIEMEHTOB B IIEPUOAMYECKOM cucTeMe. THUITOIOrus HeOpraHM4eCcKHX BEIIECTB, Pa3AeiIeHUE UX Ha Ki1acchl U rpynnsl. [Ipeacrasurenu.
[Tpu3HaKK U YCIOBUS MPOTEKAHUS XUMHUECKUX peakuuil. TUTOIOrusS XMMUYECKUX PEaKIMii 0 Pa3InYHbIM MTpu3HaKaM. Peakimu HOoHHOTO OOMeHa.
OKHCIUTENTBHO-BOCCTAHOBUTEIIbHBIEC PEAKIIUH.
XHUMHUYECKHE CBOMCTBA ITPOCTHIX BEIIECTB. XapaKTEPHbIE XUMUUECKHE CBOMCTBA COJIE00Pa3yOLIUX OKCUIOB, THAPOKCUI0B (OCHOBaHMH,

KHCIIOPOJICOAEPKAIUX KUCIOT U aM()OTEPHBIX THIPOKCHUJIOB), COJICH.

Temamuueckoe nianupoeanue ytwﬁuozo mamepuaia

No Paznen KonuuectBo [Ipaktnueckue | KoHTposbHBIE
/1 94acoB 110 paboThI paboTsl DIIEeKTPOHHBIE PECYPChI
paboueii
nporpaMme
1. [ToBTOpenue u 0000IIEHHE CBEACHUI 5 https//resh.edy.ru/subject/lesson/7826/start/
o Kypcy 8 knacca. XUMHYECKHE 313020
peaKIMH.
2. XUMHYeCKHe Peaklluy B pacTBOpax 10 1 1 https//resh.edy.ru/subject/lesson/7826/start/
313020
3. Hemeranisl u ux coeIMHEHUS 25 4 1 https//resh.edy.ru/subject/lesson/7826/start/
313020
4 MerTasl U X COeTUHEHUS 16 2 1 https//resh.edy.ru/subject/lesson/7826/start/

313020




5 XuMus ¥ OKpY’Karolias cpeaa 2 - - https//resh.edy.ru/subject/lesson/7826/start/
313020

6 O00011IcHEe 3HAHKI 110 XMMHUH 3a 10 - 1 https//resh.edy.ru/subject/lesson/7826/start/
Kypc OCHOBHOI1 mikoiiel. [logroroBka x 313020

oro

Bcero 68 7 4

HmmupyeMbte pe3yibmambsbl 0C60E€HUA yqeﬁnozo npedmema

Bbll’lyCKHuK Hayuumcs:

¢ IOHUMATh:
— XUMHUYCCKYIO CUMBOJIMKY: 3HAKW XUMHWYCCKUX 3JICMCHTOB, (bOpMy.HI)I XUMHYCCKUX BCHICCTB, YPABHCHUA XUMHUYICCKHUX peaKHHfI;

— Ba)XHEHNIINE XUMUYECKHE TIOHATHS: BELIECTBO, XMMUYECKHUI JIEMEHT, aTOM, MOJIEKYJIa, OTHOCUTEJIbHbBIE aTOMHAs U
MOJIEKYJISIpPHAsi MacChl, MOH, KATUOH, aHUOH, XMMHUYECKasl CBA3b, 3JIEKTPOOTPULIATEIbHOCTD, BAJICHTHOCTh, CTEIIEHb OKUCIIEHUS, MOJIb,
MOJISIpHAsl Macca, MOJIAPHBIN 00bEM, paCTBOPBI, AJIEKTPOIUTHI U HEITEKTPOIUTHI, JEKTPOIUTHYECKAS JUCCOLMALIUS, OKUCIIUTEIND U
BOCCTAHOBHTEIb, OKHCIICHHE M BOCCTaHOBIICHHE, TETJIOBOH 3(h(heKT peaklni, OCHOBHBIC THUIIbI PEAKINN B HEOPTaHMYECKOW XUMUH;
— (OpMYJIMPOBKU OCHOBHBIX 3aKOHOB M TEOPHH XMMHUU: aTOMHO-MOJIEKYJISIPHOTO YUEHHSI; 3aKOHOB COXPAHEHUsI MAacChl BEILIECTB,

IIOCTOSAHCTBA

TEOpuun

CcoCTaBa BCIUICCTB, ABOFa,Z[pO; MNEpUOANYICCKOro 3aKOHa I[ . MeHI[eJ'IeeBa; TCOpHUU CTPOCHUA aTOMA U YUYCHUA O CTPOCHHUU BCILICCTBA,

AJIEKTPOJIUTUICCKOMN TUCCOIUAIINN M YICHUS O XUMUYECKOH PEaKIINH;

* HA3bIBATh.

— XUMHYECKHE DJIEMEHTHI;

— COCANHCHUA I/I3y‘-ICHHBIX KJIaCCOB HCOpFaHI/ILIeCKI/IX BCIICCTB,

— OpPraHUYeCKHE BEIECTBA M0 UX opMyJie: MeTaH, 3TaH, dTHJICH, alleTUJICH, METaHOJI, TAHOJI, TJIHUICPHH, YKCYCHAasi KHCJIOTa,
TIII0K03a, caxapo3a;

* OOBSIICHATD:
— (bu3nIEeCKUil CMBICIT aTOMHOTO (ITOPSAIKOBOr0) HOMEpa XMMHUYECKOTO 3JIEMEHTa, HOMEpa TPYIIIIbI M IEPUO/Ia B TIEPHOIHUECKON

CUCTEMEC XUMHUYCCKUX 3JIC- MCHTOB I[ n. MCHI[CJ'ICCBa, K KOTOPBIM 3JICMCHT ITPUHAAJICIKUT,
— 3aKOHOMECPHOCTHU U3BMCHCHHA CTPOCHUA aTOMOB, CBOICTB 2JICMEHTOB B npeaciax MajbIX IICPUOJI0B U A-rpynn, a TaKk)Ke CBOMCTB

O6p8.3y€MLIX HWMHU BBICHIUX OKCUIAOB U THAPOKCUIOB;




— CYIIIHOCTH IpoLiecca IEKTPOTUTHUECKON TUCCOIMALINY U PeaKIIMi HOHHOTO OOMEHa;

* XapaKTepHU30BaTh:

— XUMHYECKHE JIEMEHTHI (OT BOJOPO/Ia A0 KaJbI[Hsl) HA OCHOBE MX MOJIOKEHUS B IEPUOAMUYECKON CHUCTEME XUMHYECKHX
anemenToB /. I. MenneneeBa 1 0COOCHHOCTEH CTPOCHUS HX aTOMOB;

— B3aMMOCBS3b MEXKy COCTAaBOM, CTPOCHHEM U CBOICTBAMH HEOPTraHUYECKHUX BEIIECTB;

— XMMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHWYECKHUX BEIIECTB (IIPOCTHIX BEIIECTB — METAJIIOB M HEMETAJUIOB,
COEIMHEHUI — OKCHJIOB, KHCIIOT, OCHOBaHUHM, aM(POTEPHBIX OKCUJOB U THJIPOKCHJIOB, COJIEH);

* OIIPENETIATh:

— COCTaB BEIIECTB 10 UX hopmynam;

— BAJICHTHOCTh U CTETIEHU OKUCIICHUS 3JIEMEHTOB B COCIMHEHNUY;

— BUJIbl XUMHUECKOH CBSI3U B COCTUHEHUSX;

— TUTBl KPUCTALIMYECKUX PEHIETOK TBEPIBIX BEIECTB;

— MPUHA]JIKHOCTD BEIECTB K ONPEeAeNEHHOMY KJacCy COSIMHEHHIA;

— THUTTBI XUMHUYECKHX PEaKIIHIA;

— BO3MOXXHOCTh MPOTEKaHUs peakluii HOHHOTO 0OMEHa;

* COCTaBJISTh:

— CXEMBbI CTPOCHHSI aTOMOB IEPBBIX JBAIIIATH JIEMEHTOB Meproanieckoi cucremsl J{. 1. Menaeneesa;

— (bopMyIIBI HEOPTraHUYECKUX COSTNHEHUH N3YUYEHHBIX KIIACCOB BEILIECTB;

— YpaBHEHUS XMMHYECKHUX PEaKIIHii, B TOM YHCIIe OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX, C TOMOIIBIO METO/IA AIEKTPOHHOTO
Oasanca;

* Oe3omacHoO oOparaTbes:

— C XUMHUYECKOM MOCy 101 1 1a00paTOpHBIM 000PYI0BaHHUEM;

* IPOBOJIUTH XUMUYECKUN IKCIIEPUMEHT:

— MOATBEPKIAOIINN XUMAYECKUN COCTaB HEOPTaHUYECKUX COCTMHEHUN;

— MOJITBEPKTAIOIINI XUMUYECKIE CBOMCTBA M3YUYEHHBIX KJIACCOB HEOPTaHMUECKUX BEIIECTB;

— 0 TIOJTYYEHHIO, COOMPAHUIO U PaCO3HABAHUIO Ta3000pa3HbIX BEIIECTB (KUCIOPO/Ia, BOJAOPO/IA, YTIEKUCIOTO Ta3a, aMMHUaKa);
— M0 OMPEEICHUIO XJIOPUI-, CYyIb(aTt-, KapOOHAT-HOHOB U MOHA AaMMOHHSI C TTIOMOIIIBIO0 KAYECTBEHHBIX PEAKIU;

* BBIYUCIIATD:

— MacCOBYIO JIOJIO0 XUMHYECKOTO 3JeMEHTa Mo (opMyJie COEIUHEHUS;

— MacCOBYIO JIOJIFO BELIECTBA B PaCTBOPE;

— Maccy OCHOBHOTO BEIIECTBA MO0 U3BECTHOM MAaCCOBOH J10JIe MpUMeceH;

— 00BEMHYIO JIOJII0 KOMIIOHEHTa ra3oBOM cMecH;

— KOJINYECTBO BELIECTBA, 00BbEM MM MACCy BEIIECTBA 10 KOJUYECTBY BEIIECTBA, 00BEMY MIIM Macce peareéHTOB WK IPOIyKTOB



peaKkuuu;

* ICTIOJIH30BaTh MPUOOPETEHHBIC 3HAHKS U YMECHHSI B IPAKTUICCKOM JEATEIIbHOCTH U TIOBCETHEBHOM JKU3HHU:

— JUtst 6e30macHoOro oOpalleHus ¢ BeIeCTBaMU U MaTepuaiaMy B MOBCEAHEBHON KU3HU U TPAMOTHOTO OKa3aHUs MIEPBOM MOMOIIU
[IPU 0KOTaX KUCIOTaMU U LIEJI0YAMMU;

— JUIsL OOBSICHEHUS OTJIENbHBIX (DAKTOB U IPUPOIHBIX SIBJICHHUIA;

— JUTSE KPUTUYIECKOM OIICHKH HH(OPMAITHH O BEIIECTBAX, UCIIOJIb3yEMbIX B OBITY.

Boinycknuk nonyuum 603M03CHOCHb HAYUUMbBCA:

* XapaKTepPHU30BaTh OCHOBHBIE METO/IbI IO3HAHMS XUMUYECKHX OOBEKTOB: HAO/II0/IeHHE, U3MEPEHHE, IKCIIEPUMEHT, MO/IETIMPOBAHNE;
* pa3nuyaTh XMMUYECKHE OOBEKTHI (B CTATHKE):

— XUMHUYECKHE JIEMEHTBI U IPOCThIE BEIIECTBA;

— MeTaJIJIbl U HEMETAJUIBI (U XapaKTepU30BaTh OTHOCUTEIbHOCTh IPUHAIEKHOCTH TAKUX OOBEKTOB K TOM MJIM MHOU IpyMIIE);
— OpraHUYeCKHEe U HEOPraHUYECKUEe COeIHEHMS;

— THJIPOKCUIBI (KHUCIOPOACOACPIKAIINE KUCIOTHI, OCHOBAHHS, aM(OTEPHBIE THPOKCHUIBI);

— OKCHJIbI HecosieoOpasyrole U cojeodpasyrommue (KUCIOTHbIE, OCHOBHBIE, aM(OTEpHBIE);

— BaJIEHTHOCTb U CTENIEHb OKUCIICHUS;

— CHUCTeMaTHYEeCKUE U TPUBUAJIbHbBIE TEPMUHBI XUMUUECKOH HOMEHKJIATYphI;

— 3HAKOBYIO CHCTEMY B XUMHH (3HAKU U (HOPMYJIbI, HHACKCH M KO PUIIHMEHTHI, CTPYKTYPHBIE U MOJICKYJIIPHBIE (POPMYJIBI,
MOJICKYJISIPHbIE U MIOHHBIC YPABHEHUS peaKiUil, HOJIHbIC U COKpPAIEHHbIC HOHHBIC YPABHEHUS peaKIUil, TEpPMOXUMHUUYECKHE YPABHEHMUS,
0003HaUYEHUsI CTENIEHH OKHUCJIEHUS M 3apsia HOHa B POpMyJie XUMUYECKOTO COEAUHEHNUS);

* pa3ianyaTh XMMUYECKHE OOBEKTHI (B JUHAMUKE):

— ¢duznyecKknue 1 XuMUYECKHE CTOPOHBI ITPOLIECCOB PACTBOPEHUS U IUCCOLIMALINN;

— OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE PEaKIIUN U PEaKLUu OOMEHa;

— CXEMBI U YPaBHEHUS] XUMHUECKUX PEaKIINH;

* COOTHOCUTB!

— HK30TEPMHUUECKHE PEAKIIMH U PEAKIIUH TOPEHUS;

— KaTaJIMTHYeCKue U (hepMEeHTaTUBHbIE PEAKIINU;

— MeTaJljl, OCHOBHBIN OKCHJI, OCHOBAHUE, COJIb;

— HEMEeTaJlJI, KUCJIOTHBINA OKCUJI, KUCIIOTY, COJIb;

— CTpOEHHE aToMa, BUJl XUMUUYECKOM CBSI3U, TUIl KPUCTAIIINYECKON PEIIETKN U (PU3NYECKUE CBOKWCTBA BEIIECTBA;

— HaXOJXKJCHUE DJIEMEHTOB B IIPUPOJIE U IPOMBIIIJICHHbBIE CIIOCOOBI UX MOTYUYECHHUS;

— HEO0OXOJUMOCTh XMMHUYECKOTO IIPOM3BOJICTBA U TPEOOBAaHUI K OXpaHE OKPYKAroIIeH Cpeibl;

— HE00XO0IMMOCTh IPUMEHEHUSI COBPEMEHHBIX BEIIECTB M MAaTEPUAIOB M TPeOOBAHUH K 3J0POBbECOEPEKEHHUIO;



* BBIZIBUTATh W AKCIICPUMEHTAIBHO MTPOBEPSTH THITOTE3bI 0 XUMHUYECKUX CBOMCTBAX BEIIECTB HA OCHOBE MX COCTaBa, CTPOCHUS U
MIPUHAJUICKHOCTH K ONpeieIEHHOMY Kiaccy (TpymIie) BEIIeCTB;

* IPOTHO3UPOBATH CIIOCOOHOCTD BEIIECTBA MPOSBIISITH OKACIUTEIBHBIC WM BOCCTAHOBUTEILHBIC CBOMCTBA C YUETOM CTETIICHEH
OKHCJICHHSA 3JICMCHTOB, BXOIAIIHX B €0 COCTAB, a4 TAKKC IMPOAYKTOB COOTBETCTBYIOIIUX OKHUCIUTCIbHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ;
* COCTaBJISITh YPaBHEHHSI PEAKIIMA C Y4aCTHEM TUITMYHBIX OKUCIIUTEIICH U BOCCTAHOBUTEIICH Ha OCHOBE AJIGKTPOHHOTO OallaHca;
* OIpCACTIATE BO3MOKHOCTD IMMPOTCKAHUSA XUMHUYCCKUX peaKuHﬁ Ha OCHOBC 3JICKTPOXUMHUUYCCKOTI'O psAaa HaHpH)KeHI/If/'I MCTAJIJIOB, psaa
AJIEKTPOOTPHIIATEIIEHOCTH HEMETAIIIIOB, TAOJIUIIBI PACTBOPUMOCTH U YUETa YCIOBUHN MPOBEIICHHS PEAKIIHIA;

* POBOAMTH PACUETHI IO XUMUYECKUM (OpMYJIaM U YPaBHEHUSIM:

— JUTSL BBIBOZIA (DOPMYJITBI COCIMHEHUS TI0 MACCOBBIM JIOJISIM 3JIEMEHTOB;

— JUTSL TIPUTOTOBJICHUSI PACTBOpPA C HCIOJIB30BAaHHWEM KPHCTAJUIOTHIPATOB;

— JUTS HAXOKCHHUS JOJIA BBIXOJIa MPOYKTa PEAKIIUH 110 OTHOIICHUIO K TEOPETHUYECKU BO3MOKHOMY;

— ¢ ucnoip3oBanueM npasuia ['eit-Jlroccaka 00 00BEMHBIX COOTHOIICHHSIX T'a30B;

— C MCIIOJIb30BAaHUEM TIOHATHH «KMOJIb», «MMOJIb», 4UCI0 ABOTaIpo»;

— M0 TCPMOXUMHYCCKUM YPABHCHUAM PCAKIIUU,

* IPOBOIMTH XUMUYECKUN IKCIIEPUMEHT C HEYKOCHUTEIBHBIM COOJIFOICHUEM MTPABHII TEXHUKH O€30MACHOCTH:

— M0 YCTAHOBJICHUIO KAYECTBEHHOTO ¥ KOJIMYECTBEHHOTO COCTAaBA COCTUHCHHUS;

— NIPU BBITTOJIHEHUH UCCIIEIOBATEIBCKOTO IPOCKTA;

— B IOMAIIHUX YCJIOBUAX;

* HICITOJIb30BaTh MIPUOOPETEHHBIC KITFOUEBBIC KOMITETECHIIMH JIJISl BBITOJHEHHUS TIPOCKTOB M Y4€OHO-UCCIIEIOBATEIbCKIX Pa0OT 110
M3YUYEHHUIO CBOMCTB, CIIOCOOOB MOTYyUYEHUS U PACIIO3HABAHUS BEIIECTB;

* OIpeNeNATh HCTOYHUKH XUMUYECKON HH(POPMAIIH, PEACTABISATh CIUCOK HHPOPMAIIMOHHBIX PECYPCOB, B TOM YHCIIE U Ha
HWHOCTPAaHHOM S3bIKE, TOTOBHUTH I/IH(l)OpMaIII/IOHHBII\/JI MMPOAYKT MU IMMPE3CHTOBATH €I'0;

* 00BEKTUBHO OIIEHUBATh HH(POPMAIIHIO O BEIIECTBAX M XUMUYECKUX MPOIECCaX, KPUTHUECKU OTHOCUTHCS K TICEBJIOHAYYHOM
nHpOpMann1, HeJJOOPOCOBECTHOM peKIaMe B CPEJICTBAX MacCOBOW MH(POPMALINH;

* CO3/1aBaTh MOJIEIHM U CXEMBbI JJIsl PEIIeHUs] Y4eOHBIX U TTO3HABATENbHBIX 33/1a4.

Mamepuanvno — mexnuueckoe u ungopmayuonnoe odecneuenue 00pa306amMenbHO20 npoyecca
1. http://www.alhimik.ru. [IpeacraBieHs! cieayronme pyoOpuKku: COBEThI A0UTYPUEHTY, YUUTEII0O XUMHUH, CITPABOYHUK (OUEHB OOJIbIIas OA00pKa
TaOJIUI] ¥ CIIPAaBOYHBIX MaTepuaioB), «Becénas xumus», HOBOCTH, onuMnuaabl, «KyHcTkamepay (MHOTO HHTEPECHBIX HCTOPUUECKUX CBEACHUH ).
2. http://www.hij.ru. XKypnan «Xumus 1 )KH3Hb» 3aHUMATEIIBHO PACCKa3bIBACT 000 BCEM HHTEPECHOM, YTO MPOUCXOIUT B HAYKE U MUPE, B
KOTOPOM MBI JKUBEM.
3. http://chemistry-chemists.com/index.html. DnekTpoHHSBII KypHAT « XUMUKH U XUMHSD», B KOTOPOM MPEICTABICHBI OIBITHI 10 XUMUHU U
3aHUMaTeIbHas HHPOPMaLIKs, TO3BOJISIONINE YBIICYb YUSHHUKOB SKCIIEPUMEHTAIBHON YaCThIO MPeIMeTa.



4. http://c-books.narod.ru. BceBo3morkHas ureparypa mo XuMHH.

5. http://www.prosv.ru/. [TocoOust 115 ygamuxcsi, B TOM YUCIIE JUIS MOATOTOBKH K UTOroBoi arrectaruu (OI'D u EI'D), MeTonndeckue mocobust
ISl yYUTEJIeH, HAyYHO-TIOMYJISIpHAsl TUTepaTypa o XUMHUH.

6. http://1september.ru/. XXypHan npeaHa3sHaueH HE TOJBKO sl y4duTened. B HEM mpencTaBieHo OOJIBIIOE KOIUYECTBO PA0OT YUSHHUKOB, B TOM
YHCJIC UCCIIEA0BATEIILCKOTO XapaKTepa.

7. http://schoolbase.ru/articles/items/ximiya. Bcepoccuiickuii IKONBHBINA TOPTA CO CChIIIKAMH Ha 00pa3oBaTeIbHbIE CAUTHI IO XUMUH.

8. www.periodictable.ru. COOpHHK cTaTeit 0 XUMHUYECKUX JIEMEHTAX, WIUTFOCTPUPOBAHHBIN OIMMMCAHUEM SKCIIEPHUMEHTOB.
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