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AHHOTAUUA K IporpamMMe no xumuu 8-9 kiace
(®rocC 000)

PaGouas mporpamma «Xumus. 8-9 kinace» paspaboTaHa B COOTBETCTBHH C OCHOBHBIMH MTOJIOKCHHSIMH
(benepanbHOro TOCYAapCTBEHHOT0 00pa30BaTEIbHOTO CTaHIapTa OCHOBHOTO 00111er0 00pa3oBaHus,
TpeboBanusMu OCHOBHOI 0Opa3oBarenbHOI nporpamMmmsl MOY « COILl umenu B.U. JlaBposa

c. TopsitHoBka JlyxoBHHUIKOTO paiioHa CapaToBCKO# 001acTu» M C YIETOM YYE€OHO-METOAMYECKOTO KOMILJIEKTA
IMabpuensna O.C. («Ipodax» 2016):

1. T'abpuensu O.C. «Xumus. 8 kiacc: yaeOHUK sl 0011e00pa3oBaTeNbHBIX yupexkaeHuit. — M.: Jlpoda,
2016

2. T'abpuensn O.C. «Xumus. 9 kmacc: yuyeOHUK uisi o0ieo0pa3oBaTenbHbIX yupexaeHuid. — M.: Jlpoda,
2016

[IporpaMMa BKJIIOYAa€T MOSCHUTENBHYIO 3aIUCKYy, B KOTOPOH MpOIUCaHbl TPEOOBAHUA K JTUYHOCTHBIM U
MeTamnpeIMETHBIM pe3ysibTaTaM OOYYEeHHs; COepiKaHHWe Kypca ¢ MepedyHeM pa3iejioB ¢ YKa3aHHMEM 4ucia
4acoB, OTBOJMMBIX Ha HMX H3Y4YCHHE, U TPEOOBAHHSAMHU K TMPEAMETHBIM pe3ylbTaTaM OOYyUYEHUS;
TEMaTUYECKOE IUIAHUPOBAHHE C OMPEEICHUEM OCHOBHBIX BHUIOB YYEOHOW ACSATEIHHOCTU IIKOJIHHUKOB;
PEKOMEHIalliy 110 OCHAILEHUIO y4eOHOro Ipolecca.

IIporpamma kypca xumum 1 8-9 kiiaccon

HOACHUTEJBbHASA 3AIIMCKA
PaGouas mporpamma mo xumuu 11t MOY « COLL umenu B.U. JlaBposa c. opsiiiHoBka J[yXOBHHIIKOTO paiioHa

CapaToBcKoif 0bnacTi» COCTaBJICHA HA OCHOBE CIIEAYIOIINX HOPMAaTUBHBIX TOKYMEHTOB:

v 3akona «O0 obpazoBanuu B Poccuiickoit @enepanuun» (2012);
v/ OyHIaMeHTaIbHOTO siipa coaepikaHus oomero oopasosanus (2009);

v/ ®enepanbHOTO rOCYAapCTBEHHOTO 00pa30BaTEbHOIO CTaHIapTa OCHOBHOTO 00IIIEero o0pa3oBaHus
(2010);

v/ TpebGoBanwmii kK pe3yibTaTaM OCBOCHHUSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOTO

o01ero oopazoBaHusl, IPEACTABICHHBIX B (peliepaIbHOM rocy1apcTBEHHOM 00pa30BaTeIbHOM
cTaHgapTe 001Iero 0Opa3zoBaHus BTOPOTO MOKOJICHNUS,

v’ IlpumepHOii 0OCHOBHOI 00pa30BaTENFHON MPOrPaMMBbl 00pa30BaTeNbHOTO yupexaerus (2011)

v’ IlpumepHoii mporpammsl mo xumuu (2011);

v’ IIporpammsl pa3BuTHS U (OPMHUPOBAHUST YHHBEPCATBHBIX YUEOHBIX JEHCTBHIA JJIs1 OCHOBHOTO OOIIET0
oOpa3oBaHws.

B ocHoBy nanHoOIi paboueii mporpammesl nosioxkeHa apropckas nporpamma O.C. INabpuensHa,

A.B. KymmoBo#i — «I[IporpamMmma ocHOBHOTO 00111eT0 00pa3oBaHus 10 XUMHH, 8-9 Ki1acchi»

(Mockaa, lpoda, 2013). [lanHas mporpamma B3sTa 32 OCHOBY 10 CIEAYIOIIMM MPUYHHAM:

1. CymecTByeT enuHasi TMHUS YUeOHMKOB aBTOPCKOTO KOJIIeKTUBa 1o pykoBojcTBoM O.C. ["abpuensna ¢
8 mo 11 kyacc, KOTOpbIE COOTBETCTBYIOT (pefiepaibHOMY 00pa3oBaTeIbHOMY CTaH-

napty u umerot rpu¢ «Pexomennoano MunuctepcTBom odpazoBanus U Hayku POy». Kpome

TOT0, OHa MOJKperieHa nporpammoi 1 Y MK nponeneBTuueckoro Kypca XMMHAHU Ui 7 Kiacca.

2. ABTOpPCKHI KOJUIEKTHB MO pyKoBoJACTBOM ["abpuensHa oTnndaercs oueHb INI0A0TBOPHOM pa-

60Toi: M co3anbl noaHble YMK kak a1 6a30Boro, Tak U 11 NpOQHUIBLHOTO Kypca XMMHUU.

Hapsiny ¢ 3TuM, KOJUIEKTHB SIBJISIETCS O4€Hb MOOUIIBHBIM U JOCTATOYHO OBICTPO pearupyer Ha
pa3nuYHbIC UHHOBALMU B 00pa30BaHUU, KOPPEKTUPYS U AONOJH co3aanHble Y MK.



3. CnenyeT y4ecTh Tak:Ke€ MHOTOJICTHUH ONBIT pabOTHI U OOTATHII METOAMYECKUN U TUJAKTHYC-
CKUI MaTepual 1o JaHHOM MporpaMMe, HaKOTUIEHHBIHN KaK KaxIbIM KOHKPETHBIM YUHUTEJIEM,

TaK ¥ BCEM IeIarOTMYECKUM COOOIIIECTBOM.

Hapsiny ¢ yka3aHHBIMU BbILIIE HOPMATUBHBIMU JJOKYMEHTaMHU IIPHU CO3/IaHUU paboueit mporpam-
MBI OBLIM MCIOJIb30BaHbl UCTOYHUKU:

v A.A. Kaepuna, P.I'. Uanosa, /[.}O. [foopotun. Xumus. ITnanupyemsie pe3ysbrartel. CucTeMa 3a1aHuid.
8-9 xnaccel. M.: [Ipocsemienue, 2013 (mpuioxenue 6).

v ®I'OC: [TnanupoBaHue yueOHOM AesTeIbHOCTH. XUMHUS. 8 Kiacc: pabovas mporpamma mo
yueonuky O.C. ['abpuensna/ aBTop-coctaButens U.B. Koncrantunosa. — Bonrorpan: Yuu-
tenb: UII I'punun, 2014 (paznen «KaneHnapHo-TeMaTHUECKOE INIAHUPOBAaHUEY, 8 KJlace).

v ®I'OC O0O0: ®opmupoBaHHEe YHUBEPCAIBHBIX YUCOHBIX ICHCTBHIA Ha ypokax XuMuu. [Tocooue ms
yautens. — [1-K, 2012 (mpunoxenns NeNe 2-5).

IIporpaMMa BKJIIOUAET LIECTh Pa3/I€IOB:

1. «IlosicHuTeNnbHAS 3aMKCKay, TJ€ OXapaKTepU30BaH BKJIAJ IIpeIMeTa B JOCTHKEHUE eNel oc-
HOBHOTO 00111eT0 00pa3oBaHust; COPMYIUPOBAHBI LIENU, 331841 U OCHOBHBIEC PE3YJIbTAThI U3Y-
yeHus npeamera XMMUWN Ha HECKOIBKUX YPOBHSX — JIMYHOCTHOM, METAIIPEAMETHOM U
IIpeIMETHOM, JaeTcs 0011asi XapakTepuCTHUKa Kypca, ero MecTa B y4eOHOM ILJIaHE, OITUCaHbl
[IEHHOCTHBIE OPUEHTUPBI COJEPKaHuUsl yueOHOro npeaMeTa. B nmosicHUTeNnpHOI 3anmcke ykasa-
HBI TAK)X€ OCHOBHBIE (POPMBI 00pa30BATEIBHOTO MPOIECCa, TEXHOIOTHHA 00yICHHUS.

2. «OCHOBHOE cojiepaHue», T1Ie MPECTaBICHO H3y4yaeMoe coiep kanue, pa3ouroe no temam. B
KOHIIE KaX/10i TEMbI IPUBEICHBI METANPEAMETHBIE U IPEAMETHBIE pe3ysIbTaThl 00yueHus. B
KOHIIE Kaxa0ro Kypca (8 u 9 kiacchl) mpuBeIeHbI TMUYHOCTHBIE PE3YJIbTAThl 00YUEeHHUS.

3. «Temarnveckoe MIaHUPOBAHUE, B KOTOPOM JaH NMEPEUYeHb TEM Kypca U YHCII0 y4eOHBIX
9acOB,0TBOJJUMBIX Ha U3YYCHHE KaXKOM TEMBbI, YKa3aHbI IEMOHCTPAI[MOHHbBIE 1 TA0OPATOPHBIE OMBITHI,
MPAKTUYECKHE U KOHTPOJIbHBIE PA0OTHI MO KAXKI0H TeMe — T.€. OTPaKEHbI T€é MOMEHTHI, KOTOPBIE
cocTaBJIAIOT cnenuduky npeamera XML

4. «KanennapHo-TeMaTHYECKOe IJIaHUPOBaHUEY». B TaHHOM paszene OTpakeHbl:

>> Tema U TUIl ypoKa B TeME;

> 6a30Bbl€ OHATHUSA, U3y4aEeMbI€ HA YPOKE;

>> XapaKTepHCTHKa OCHOBHOI'O COJIEpKaHus TeMbl (Ha ypoBHE popMupyeMbix Y'Y I);

>> OCHOBHBIE BUJIBI JACATEIHHOCTH U (POPMBI pabOTHI 00YHAIOIINXCSI HA YPOKE;

> TBOpYECKasi, UCCIIe0BaTENbCKasl, IPOEKTHAs 1eATENbHOCTh 00yUYaroUInXcs;

> (OpMBI KOHTPOJIS Ha YPOKE.

5. «[lnanupyemble pe3ynbTaThl y4eOHOH e TeIbHOCTHY, KOTOpPhIE IPEACTaBICHbI Ha 6a30BOM
(«y4€HUK Hay4uTCSA») U TOBBIIIEHHOM («yYEHHUK MOJYYUT BO3MOKHOCTh HAYUHUTHCSA») YPOBHAX
OCBOEHUS MaTepuala OCHOBHOM IIKOJIBI IO XUMHH.

6. «Y4eOHO-METOIMUECKOE U MaTepUATHbHO-TEXHUYECKOE o0ecrieueHrne 00pa3oBaTeIbHOTO MPo-
1eccay, rie 1aeTcs XapakTepUCTHKa HeOOXOAMMBIX CPEICTB 00yUeHUs U yueOHOro o0opyaoBa-
HUS, 00ECIIeUNBAIOIINX PE3yJIbTaTUBHOCTD NPENOJaBaHUsI XUMHUH B COBPEMEHHOM 1IKOJIE.

K nporpamMme mpeiokeHo MeCTb NPUITOKEHHN:

1. Kputepuu olieHMBaHuUs Pa3IMYHBIX IPOBEPOUYHBIX PadoT.

2. Bugpl 3a1anuit, popMupyromux yHuBepcaabHble ydeOHbIE T1eHCTBHS.

3. [Tamsarka i yaurens «Hemy yunts? Kak yants? Hero oxxuaars?»

4. YHuBepcaibHbIe YUeOHbIE IeHCTBHS, BBITOJIHAEMbIE YUAIUMHUCS HAa YPOKaX MO U3YYEHHIO HOBOT'O
MaTepuaa.

5. 3aaHus AJ1s OLIEHKH TOCTHKEHUS TUIAaHUPYEMBIX IPEIMETHBIX PE3YJIbTaTOB.

6. MetanpeameTHble 3a1a4u Ha POPMHUPOBAHUE YHUBEPCAbHBIX YUEOHBIX NEHCTBUI.

7. TexHonoruyeckas KapTa ypoka, coorsercTBymomero rpedosanusm OI'OC.

1. ObBIIAA XAPAKTEPUCTUKA TIPEIMETA

XuMUs, KaKk 0IHa U3 OCHOBOIOJIAraroIuX obgacTeil ecTecTBO3HAHMS, SBISETCS HEOThEMIEMOM
4acTbi0 00pa30BaHus HIKOJbHUKOB. IIIKOIBHBIN KypC XMMUU BKIIIOUAET 00bEM XMMHUECKHUX 3Ha-
HUMN, HEOOXOAUMBIH 7151 GOPMUPOBAHUS B CO3HAHUH IIKOJTHHUKOB XUMHUYECKON KapTHHBI MUDA.
Xumuyeckoe o0pazoBaHuE HEOOXOAMMO TaKXkKe JUIsl CO3JaHus Y IIKOJIbHUKA OTYETIIUBBIX MPe/-
CTaBJICHUI O POJIM XMMHUU B PELIEHUH dKOJIOTHYECKHX, CHIPHEBBIX, SJHEPT€TUUECKUX, IIPOAOBOJIb-



CTBEHHBIX, METUITTHCKUX MTPOOIeM yenoBeuecTBa. Kpome TOro, onpeeieHHbIi 00beM XUMIYe-

CKUX 3HAaHUI HEOOXOMM KakK JJIsS IOBCEIHEBHOM KM3HM, TaK U JUIA JeITEILHOCTH BO BCeX 00Ja-

CTSAX HAYKH, HAPOJHOI'O X035MCTBA, B TOM YUCJIE HE CBSA3aHHBIX C XUMHUEU HENOCPEACTBEHHO.

N3ydas xumuio, yyamuyecs: y3HaloT O MaTEPUATIbHOM €IMHCTBE BCEX BEUIECTB OKPYKAKOIIETO

MUpa, 00YCIIOBJICHHOCTH CBOWCTB BEIIECTB UX COCTABOM M CTPOSHHUEM, IO3HABAEMOCTH U MPEICKa3yeMOCTH
XUMHYECKUX ABICHUMU. [103TOMY KaKJIbIi YEIOBEK, )KUBYIIIMN B MUPE BEIIECTB, I0JKEH UMETh OCHOBBI
(dyHIaMEHTAIBHBIX 3HAHUN TT0 XUMHUH (XMMHYECKast CHMBOJIMKA, XUMUYECKHUE MOHATHS, PaKThI, OCHOBHBIE
3aKOHBI U TEOPHH ), TTO3BOJISAIONINE BEIPAOOTATh MPEICTABICHHS O COCTaBE BEIECTB, UX CTPOCHUH,
MIPEBPAIICHUX, TPAKTHYECKOM HCIIOIH30BAaHHUH, & TAKXKE 00 OMACHOCTH, KOTOPYIO OHH MOTYT
MPEJICTABIISITh.

N3ydeHne CBOICTB BEIIECTB U X MPEBPALICHUI CIIOCOOCTBYET Pa3BUTHUIO JIOTUIECKOTO MBIIIJICHHS, a
MpakTHYeckas paboTa ¢ BemecTBaMu (JJaOOpaTOPHBIC OMBITHI) — TPYAOIIO0HI0, aKKYPAaTHOCTH U
coOpanHocTH. Ha mpuMepe XUMUM ydanuecs MoJIydaroT MPEICTABICHHS O METOJaX MO3HAHUS,
XapaKTEPHBIX ISl €CTECTBEHHBIX HAYK - AKCIIEPUMEHTAIILHOM U TEOPETUYECKOM.

[Toatomy B paboueii mporpaMMe 1o XMMHUH HAIIUTH OTPaXEHUE OCHOBHBIE COICPKATEIbHbIC THHUH:

v/ BEIIECTBO — 3HAHHS O COCTaBE U CTPOCHHUH BEIIECTB, MX BAKHEHIINX (DU3MYECKUX M XMMHUYECKHX
CBOMCTBaX, OMOJOIrHYECKOM JIEHCTBHU;

v/ XUMHYECKas PeaKiius — 3HaHHsI 00 YCIOBHUAX, B KOTOPBIX HPOSIBJISIOTCS XUMHUYECKHE CBOMCTBA BEIIIECTB,
croco6ax yrpaBiIeHUsS XUMHUYECKHUMH MIPOLIECCaMU;

v/ IIpUMEHEHHE BEIIECTB — 3HAHUS U OIBIT MPAKTHUCCKON JACSTEIBHOCTH C BEIIECTBAMH, KOTOPHIE
HanOoJIee YacTo yIOTPEOIISIFOTCS B IIOBCEAHEBHOM KU3HU, IIUPOKO UCTIONB3YIOTCS B TIPOMBIIIUICHHOCTH,
CEJILCKOM XO35HCTBE, HA TPAHCIIOPTE;

v/ S3BIK XUMHHU — CUCTEMa BaKHEHIINX MOHATHH XUMHH U TEPMHHOB, B KOTOPBIX OHH OIHCBHIBAIOTCS,
HOMEHKJIaTypa HEOPTaHUYECKUX BEIECTB, T. €. X Ha3BaHUA (B TOM YHCIIC U TPUBHAIBHBIC), XUMUYECKUE
(dbopMyIbl U ypaBHEHHS, a TAKKE MIpaBUIIa MepeBo/ia HHPOPMAIIUHN C €CTECTBEHHOTO A3bIKa Ha S3bIK XUMHH U
obparHo.

[TockoabKy OCHOBHBIE COAEPKATEIbHBIE IMHUU IIKOJIBHOTO KypCca XMMUU TECHO MEeperuie-

TEHBI, B IPOrpaMMe COJIepKaHUE MPEICTABIICHO HE MO JUHUSAM, a 110 pasaenaM: «OCHOBHBIC MOHATHS XUMUH
(YpOBEHb aTOMHO-MOJEKYISAPHBIX MpecTaBlieHui )y, «[lepruoaudeckuii 3aK0H U IEPUOANUECKas CUCTEMA
xumudeckux emeHToB [l. 1. Menneneera. Ctpoenue BemecTBay, «MHOrooopasne XuMHIECKUX
peakuuiy, «MHOrooOpa3ue BEIecTB.

Kypc xumun 8 kiiacca nsyvaercs B Ba sTana.

v’ TlepBblit 3Tam — XUMHUS B CTaTHKE, HA KOTOPOM PacCMaTPUBAIOTCSI COCTAB U CTPOCHHE aTOMa M
BemecTBa. Ero oCHOBY COCTaBISIOT CBEACHUS O XUMUUYECKOM dJIeMEHTE M (JOpMax €ro CylecTBOBaHUS —
aToMax, U30TONaxX, MOHAX, MPOCTHIX BEUIECTBAX U UX BAXKHEUILIUX CO-

eAMHEHUSX (OKCHIaX U APYTUX OMHAPHBIX COCIUHEHUSIX, KUCIIOTaX , OCHOBAHUSIX U COJISIX),

CTPOCHHH BEIIECTBA (TUIIOJIOTUN XUMHUECKUX CBSI3eH U BUAAX KPUCTAJUIMYECKUX PEIIETOK).

v/ Bropoii 3Tarm — XUMus B TUHAMHKE, HA KOTOPOM YJaIhecs 3HAKOMSTCS ¢ XUMUYECKUMHU PEaKIUsIMH
Kak (QyHKIIMEH cOCTaBa U CTPOCHHS YUACTBYIOIIUX B XUMUYECKUX TPEBPALIEHUIX

BelecTB U X Kiaccudukarmu. CBolicTBa KUCIOT, OCHOBAaHUH U coJiel cpa3y paccMarp u-

BAIOTCS B CBETE TEOPUHM IICKTPOJIUTHUECKON aucconnanuu. Kpome 3Toro, cBoicTBa Kuc-

JIOT U COJIEH XapaKTEepU3YIOTCS TAKKE B CBETE€ OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX MPO-

IICCCOB.

B kypce 9 knacca BHayane 000011aI0TCsl 3HAHUS yYalIUXCs 0 Kypey 8 kiacca, anogeo3oM

Kotoporo sBisiercs [lepuoanueckunii 3akoH u [lepuoanyeckas cuctreMa XMMUYECKUX 3JIEMEHTOB

. U. MenneneeBa. Kpome Toro, 060001ar0TCs CBEICHUS 0 XUMUYECKUX PeakK IUsIX U UX KIac-
cuduKanuy — 3HaHUS 00 YCIOBUSAX, B KOTOPHIX MPOSBIISIOTCS XUMUYECKHE CBONCTBA BEIIECTB,

1 crioco0ax yrpaBlIeHHUs XUMHUYECKUMH MPoIleccaMu. 3aTeM pacCMaTpUBalOTCs 00IIue CBOM-

CTBAa METAJVIOB M HEMETAIUTOB. [[pUBOASTCS CBOMCTBA MIETOYHBIX U IIETOYHO3EMEIbHBIX Me-

TaJJIOB ¥ TAJIOT€HOB (TIPOCTHIX BEIIECTB U COSAMHEHMI ), KaK HauboJjee SpKUX MpecTaBUTeNneit

ATUX KJIACCOB JIEMEHTOB, M X CPAaBHUTENbHAS XapaKTEepUCTHKA. B Kypce moapoOHO paccmaTpu-

BAIOTCsI COCTaB, CTPOEHUE, CBOMCTBA, ITOJYYCHUE U IPUMEHEHUE OTAENbHBIX, BAXKHBIX B XO0351-

CTBCHHOM OTHOIICHHH BEIICCTB, 06p330BaHHI)IX SIIEMEHTAMHU 2—3-TO IEepruoa0B.
2. MECTO ITPEJMETA B YUEBHOM IIJIAHE
OcoGeHHocTH cofiepkaHus Kypca «XUMHUs» SBISIOTCS TJIaBHOM NMPUYMHOM TOTO, 4TO B 0a-



3UCHOM yuyeOHOM (00pazoBaTeIbHOM) IJIAHE ATOT MPEAMET MOSBIIACTCS MOCIEAHNUM B pAIY ecTe-
CTBEHHOHAYUYHBIX JUCLHILINH, IOCKOJIBKY JUISl €M0 OCBOEHHUS MIKOJIbHUKH JOJKHBI 00/1aJaTh HE

TOJIBKO ONPECIICHHBIM 3aI1acoM IPEABAPUTEIbHBIX €CTECTBEHHOHAYYHBIX 3HaHUH, HO U JI0CTaTOYHO
XOPOIIO Pa3BUTHIM a0CTPAKTHBIM MBIIIICHHEM.

Pabouas nmporpamMMa Kypca XUMHH I OCHOBHOM LIKOJIBI pa3paboTaHa ¢ y4eTOM IepBOHAYAIIb-

HBIX NIPEJICTABICHUH O MUPE BEIIECTB, IOJyYEHHbIX YJaIlUMHUCS B HA4alIbHOM 1IKOJIE IPU U3YyYEHUHU
OKpY’KaIoIIero MUPa, U MEKIIPEIMETHBIX CBs3ell ¢ Kypcamu (pusuku (7 kiace), 6uonoruu (5-7 Kiaccol),
reorpaduu (6 K1acc) 1 MaTeMaTHKH.

[Tpenyiaraemast mporpamma, XOTsl 1 HOCUT OOIIEKYIbTYPHBII XapaKkTep U HE CTaBHT 3a-

navy npogeccuOHaIbHON MOATOTOBKY 00Y4alOUXCsl, TEM HE MEHee, II03BOJISIET UM OIpe/ie-

JUTHCS C BBIOOPOM Mpoduitst 00yueHHst B CTapIIel MIKOoJIe.

B cootBercTBUM ¢ 6a3MCHBIM y4eOHBIM IUIAHOM Ha U3y4eHHEe XUMUH B § U 9 Kiacce 0TBO-

IHUTCS IO 2 yaca B HEJeIto, 68 4yacoB B roJl, P HOPMAaTHBHOM MPOIOIDKUTENILHOCTH YueOHOro rosia B 34
yueOHble Heaenu. Takum o0pa3oM, BpeMs, BblAeIsieMoe pabodel IporpaMMoil Ha u3yyeHue

XUMHH B 8-9 knaccax, coctaBiseT 136 yacos

Copepxanue H3y4aeMoro 1o nporpaMMe MaTepuasia COCTOUT U3 JBYX YaCTeu:

v/ 1iepBasi — MHBapUAHTHAsL 4aCTh, KOTOPAs TIOJIHOCTBIO BKIIOYACT B Ce0s COJIEPKAHUE TTPHU-

MepHO# nporpamme 1o xumuu (102 gaca),

v/ BTOpas 4acTh — BapUATHBHAsI, OHA MCIIOJIb30BaHa JIJIsl YBEJIMYCHHUS YUCIIa YaCOB HA U3yue-

HUE UHBapHaHTHOH yacTh (34 yaca): pabodas mporpamma OoJiee 4eM B JIBa Pa3a yBEITUYNBACT
BpeMs1, OTBEJCHHOE IPUMEPHOI! MporpaMMoi Ha u3ydeHue paszaeina «MHoroobpasue Be-

mecTB» (Kypc XuMuu 9 kitacca). 9To 00bICHICTCS HEOOX0IMMOCTHIO OCHOBATEIILHO O0TPado-

TaTh BayKHEHIINE TEOPEeTUYECKHE MOJIOKEHNS Kypca XUMUH OCHOBHOM IIIKOJIBI HA OOraToM
(aKTOJIOTHUECKOM MaTepHalie XUMHH JIEMEHTOB 1 00Pa30BaHHBIX MU BEILIECTB.

LEJI U 3AJIAYA KYPCA XUMHHU OCHOBHOM HIKOJIbI

OcHoBHOE o011ee 00pazoBaHue — BTOpas CTyIeHb 0011ero oopazoBanus. OMHON U3 Bax-

HeHMIuX 3a7a4y 3TOro JTarna sSBJseTcs MOAr0TOBKA 00YJaroIUXcs K 0CO3HAHHOMY M OTBETCTBEHHOMY
BBIOOPY KU3HEHHOTO U POoQecCHOHANBHOTO myTH. OOyUarommecs T0JKHBI HAYYUTHCSI CAMOCTOSTEITEHO
CTaBUTb 1IEJTU U OTIPENIENATh YTH UX JIOCTUKEHUS, UCIIOJIB30BaTh MPUOOPETEHHBIN B IIIKOJIE OIBIT
NeSITEIbHOCTH B pealibHOM JKU3HHU, 32 paMKaMH y4eOHOro mpoliecca.

I'1aBHBIE HEJIM OCHOBHOIO 001Iero 00pa3oBaHus:

1) dbopMupoBaHue LIEIOCTHOTO MPEACTABIECHUS O MUPE, OCHOBAHHOT O Ha MPHUOOPETEHHBIX

3HaHUAX, YMEHHSIX U CII0c00ax NesTeIbHOCTH;

2) npuoOpeTeHue OIbITa pa3HOOOPa3HOM AEATEIbHOCTH, IO3HAHUS U CAMOIIO3HAHUS;

3) MOAroTOBKA K OCYIIECTBICHUIO OCO3HAHHOI'O BBIOOpa MHAMBHyalbHOI 00pa3oBaTeb-

HOM UM NpoQecCUOHaNbHON TPAeKTOPHUH.

Bosb1ioit BKIa B TOCTHKEHUE TIIaBHBIX 1iefieil OCHOBHOTO 00111ero 00pa30BaHUsI BHOCHUT

U3y4EHHE XUMHH, KOTOPOE TPU3BAHO 00ECTIEYNTD PEIEHHE CIEAYIOMKUX HeJIe:

1) dopmupoBaHHEe CUCTEMBl XUMHUYECKUX 3HAHUI KaKk KOMIIOHEHTa €CTECTBEHHO-HAayYHON KapTUHBI MHPA;
2) pa3BHUTHE JIMYHOCTU 00yUaroImuxcs, GOpMUPOBAHNE Y HUX TYMAHUCTHUECKUX OTHOILICHUN U
9KOJIOTMUYECKH 11€1eCO00pa3HOro MOBEACHUS B ObITY U TPYJIOBOU JESITENbHOCTH;

3) BeIpabOTKa MOHUMAaHHs OOIIECTBEHHON MOTPEOHOCTH B Pa3BUTUU XUMHUH, a TaK)Ke (OPMUPOBAHUE
OTHOIIECHUS K XMMHUH KaK K BO3MOXKHOM o0JacTu OyAyuieil mpakTUYeCKOU e TeIbHOCTH;

4) dopmupoBaHre yMeHHs 0€3011acHOr0 00PAIEHUs C BEIIECTBAMU, HCIIOIb3YEMbIMH B TTOBCE-
JTHEBHOM >KU3HU.

OcCHOBHBIE 32Ja4H U3YUYEHHS] XUMUU B ILIKOJIE:

v popmuposams y 00yUaIOIUXCS YMEHHUS BUJCTh M MOHUMATh [IEHHOCTh 00pa30BaHusl, 3Ha-
YUMOCTh XUMHUYECKOTO 3HAHUS JIJIs1 KaXK/I0T0 YeJI0BeKa HE3aBUCHUMO OT €ro mpodeccunoHanbHOM
NESTENbHOCTH;

v popmuposams NIPEICTABICHHUS O XUMUYECKON COCTABIISAIONICH €CTECTBCHHOHAYYHON KapTHHBI MUDA;
YMEHHUS OOBSICHITh OOBEKTHI U MPOLIECCHI OKPYKAIOLIEH 1eHCTBUTEIBHOCTH, UCIIONIBb3Ys ISl 3TOTO
XUMHUUYECKHUE 3HAHUS;

v oe1a0esams METOAMHU HAYIHOTO MO3HAHUS 111 OOBSICHEHHS XUMUUECKHX SIBICHUN U



CBOMCTB BEILECTB, OIIEHKHU POJIM XUMHUHU B PA3BUTHH COBPEMEHHBIX TEXHOJIOTUHN U TOJYYEHUH HOBBIX
MaTepuasos;
v socnumviéams yOSKIEHHOCTh B IIO3UTUBHON POJIM XMMUH B )KU3HU COBPEMEHHOTO 00I111e-
CTBa, HEOOXOIMMOCTH IPaAMOTHOTO OTHOIIIEHUS K CBOEMY 370POBBIO M OKPYKAIOIIEH cpee;
v npumensimo MOJYYECHHbBIC 3HAHUI 17151 6€30MIaCHOTO UCIIOIb30BAHUS BEIIECTB U MATEPHAJIOB B OBITY,
CEJIbCKOM XO3sIIICTBE U Ha MPOU3BOJACTBE, PELLIEHUS IPAKTUYECKUX 3a7au B IOBCEIHEBHOIKHU3HH,
MIpeyNpPEexACHUS IBICHUN, HAHOCSIIUX BPE]l 30POBBIO YEJIOBEKA M OKPY Kalollel cpeie;
v’ paszsusamu NO3HABATEIbHBIC HHTEPECHI, UHTEIICKTYaJIbHbBIC U TBOPUYECKUE CIIOCO0-
HOCTH y4alIUXcs B IPOLECCE U3YUEHUS] UMM XMMUYECKON HAyKH U €€ BKJIa/Ja B COBPEMEHHBIN
HAy4YHO-TEXHUYECKUH MPOorpecc;
v popmuposams BaXKHEUIINE TOTHYSCKUX ONEPAIMiA MBIIIICHU (aHAIN3, CUHTE3, 0000-
LIeHHE, KOHKPETU3aLMsl, CPaBHEHUE U JIp.) B IPOLIECCE TO3HAHUS CUCTEMbI BAXKHENUIINX MOHS -
TUH, 3aKOHOB U TEOPUH O COCTaBe, CTPOCHUH U CBOMCTBaX XUMHUYECKHUX BEIIECTB;
v 061a0esams KIIOYEBBIMU KOMIIETCHIMAME (Y4eOHO-I103HABATEILHBIMH, HH)OPMALIMOH -
HBIMH, LICHHOCTHO-CMBICIIOBBIMHU, KOMMYHUKaTHBHBIMH). _

PE3YJIbTATBI OCBOEHH I OCHOBHOU OBPA30BATEJIbHOU TPOI'PAMMBbI

OCHOBHOTI'O OBHIET'O OBPA3OBAHUSA 110 XUMHUHU
[Tpu u3yyeHnr XUMUU B OCHOBHOM IIKOJIE 00ECIIEUYNBAETCS JOCTHIKEHHUE JTMUYHOCTHBIX, ME-
TaIlpeIMETHBIX U NMPEAMETHBIX PE3YIbTaTOB.
JIM4HOCTHBIE:
1. B IeHHOCTHO-OpPUEHTAIMOHHOMU cdepe:
v/ BOCIIUTaHHE YyBCTBA FOPJIOCTH 38 POCCUHCKYIO XUMHUYECKYIO HAyKy, TYMaHU3Ma, TIO3UTHBHOTO
OTHOIICHHUS K TPYIY, LEICYCTPEMICHHOCTH;
v hopMHpOBaHKE IIEHHOCTH 370POBOT0 M 0€30MacHOTr0 00pasa )KU3HU; YCBOCHUE MPABUJI WH/IU -
BUIyaJIbHOTO U KOJUIEKTUBHOTO OE30MaCHOTO MOBECHUS B UPE3BbIYAHBIX CUTYAIUSAX, YTPO-
YKAIOIIUX KU3HH U 3JJ0POBBIO JIFOAEH;
v/ bopMHpOBaHKE IKOJOTHUECKOTO MBIIIICHHS: YMEHHUS OLICHUBATH CBOIO JAEATEIHLHOCTD U I10-
CTYIIKH JPYTHX JIIOJICH C TOYKU 3PEHHSI COXPAHEHHS OKPYKAIOIIEH cpeibl - rapaHTa KU3HU U
OJaroroirydus Jrojei Ha 3emiie.
2. B tpynoBoii cdepe:

v/ BOCIIUTaHHE TOTOBHOCTU K OCO3HAHHOMY BBIOOPY JalbHeHIIel 00pa30BaTeIbHON TPACKTOPHHU.
3. B mo3HaBarenpHO# (KOTHUTHBHOM, MHTEIUIEKTYalIbHOM) cdepe:

v/ hopMupoBaHKE yMEHUs YIPABIATh CBOCH MMO3HABATEIBHOM e TEIbHOCTHIO;

v/ pa3BUTHE COOCTBEHHOTO IEJIOCTHOTO MUPOBO33PEHUS, MOTPEOHOCTH M TOTOBHOCTH K caMO00OPa30BaHHIO,
B TOM YHCJIE U B paMKaX CaMOCTOSITENIbHOM /1€ TEIbHOCTH BHE LIKOJIBI;

v hopMHpOBaHKE OCHOB SKOJIOTHUECKOHN KYIIBTYPBI, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO
HKOJIOTUYECKOTO MBIIUIEHUS, pa3BUTHE OIBITA SKOJOTHYECKU OPUEHTUPOBAHHOHN peduieKCHBHO-OIIEHOUYHOM
Y IPAKTUUYECKOH 1eATEIbHOCTH B )KU3HEHHBIX CUTYaLIHsX.
MeTtanpeamerssbie:

v/ UCIOJIb30BaHUE YMEHHI M HABBIKOB PA3JIMUHBIX BUIOB [T03HABATEIBHOM JACATSILHOCTH, IPUMEHEHUE
OCHOBHBIX METOJIOB IMO3HaHUS (CUCTEMHO-UH(POPMAIIMOHHBIN aHaIN3, MOJCIIMPOBAHNE) AJIS1 U3YUEHUS
Pa3IMYHBIX CTOPOH OKPYKAIOIIEH IEUCTBUTEIIBHOCTH;

v/ UCIIONTb30BaHUE OCHOBHBIX MHTEJUICKTYaJIbHBIX ONepaiuii: popMyIHpoBaHHE TUTIOTE3, aHATIM3 U CUHTE3,
CpaBHEHHE, 0000IIeHIe, CUCTeMAaTH3all1s, BbISBICHUE IPUYMHHO-CIIEICTBEHHBIX CBsI3€H, MOUCK aHAJIOTOB;
v/ yMeHHe TeHepUPOBaTh UCH U ONPEICISATh CPEICTBA, HEOOXOAMMBIC JIUIS UX PealTU3allHy;

v/ yMeHHe ONpeeNsTh IIEH U 33]]a4H JeITeIbHOCTH, BHIOUPATh CPEJICTBA PeaT3alliy Hed |
MIPUMEHSITh UX Ha MMPAKTHKE;

v/ UCTOJIb30BaHUE PA3TMYHBIX UCTOYHUKOB JJIS TIOJIYUEHUS] XUMHUECKOW HH(POPMAIINH.
IIpeameTHbIe:
1. B mo3HnaBarenbHOU cdepe:

v/ 3HaHHE ONpE/ICICHII N3YICHHBIX IOHATHI: YMEHUE OMKUCHIBATH JICMOHCTPAIIMOHHBIC M CAMOCTOSITEIILHO
MIPOBEICHHBIE XUMUUECKHE IKCIIEPUMEHTBI, UCIIOJIB3YS JJIsl TOT0 POJHOMN S3bIK U S3bIK XUMHH;

v/ yMeHHe pa3innyaTh H3yUYeHHbIE KIacChl HEOPTaHMUECKUX COCIMHEHHM, TPOCTHIE U CII0KHBIC



BEILIECTBA, XUMUYECKHUE PEAKIINH, ONUCHIBATh UX;
v/ yMeH#He Kinaccu(GUIMPOBaTh N3YUCHHbIC O0BEKTHI U SBJICHUS,

v/ CIOCOOHOCTH JIeNIaTh BBIBOJIBI M YMO3AKITFOUCHHUS M3 HAOTIOICHUH, N3YYCHHBIX XMMUYECKUX
3aKOHOMEPHOCTEM, IPOrHO3UPOBATh CBOMCTBA HEM3YUEHHBIX BEIIECTB 10 AaHAJIOTUHU CO CBOMCTBAMU
M3y4YEHHBIX;

v/ YMEHHUE CTPYKTYPUPOBATh U3YUCHHBIH MaTepHUal U XUMUYCCKYIO HH(DOPMAIIHIO, TOJYYCHHYIO U3 IPYTUX
HMCTOYHUKOB;

v/ yMEHHE MOJICIIUPOBATh CTPOSCHHUE aTOMOB JIEMEHTOB 1-3 MEPHOIOB, CTPOCHUE MPOCTHIX MOJICKYIT;
2. B neHHOCTHO-OpHEHTAIIMOHHON cepe:

v/ yMEHHE aHaIM3UPOBATh M OLICHUBATH ITOCIICICTBUS JUISI OKPYXKAIOLIECH CpeJibl OBITOBOM 1
MIPOM3BOJICTBEHHOMN JEATEIbHOCTH YEJIOBEKa, CBA3aHHOM C MepepadOTKON BEIIECTB;

3. B TpynoBoii cdepe:

v/ bopMHpOBaHKE HABBIKOB MPOBOIUTH XUMHUUECKHI YKCIIEPUMECHT;

4. B cihepe Oe3omacHOCTH KUZHEACSITEILHOCTH:

v/ yMeHHe pa3inyarh ONacHbIe U 0E30MaCHbBIC BEIIECTBA;

v/ yMEHHE OKa3bIBaTh MEPBYIO IIOMOIIL IIPH OTPABICHUSX, 0KOTaX U JIPYIMX TPaBMax, CBSI3aHHBIX C
BelIeCTBaMH U J1a00paTOPHBIM 000PYTIOBAHHEM.

OMNUCAHUE HEHHOCTHBIX OPUEHTUPOB COJIEPKAHMS YYEBHOT' O IPEJIMETA

VYuebnslii npeameT «XUMHs», B COAEPKaHUH KOTOPOTO TJIABHBIMUA KOMITOHEHTAMU SIBJISIFOTCS
Hay4YHBIC 3HAHUS U HAyYHbIE METO/IbI TO3HAHUS, IO3BOJISIET MPOOYKIATh Y yUAIIMXCS IMOLMOHAIIBHO-
LIEHHOCTHOE OTHOILIEHHUE K U3y4yaeMOMY MaTepuaiy. B pe3ynbTare yueOHOro mpoliiecca co3/1at0Tcs yCIOBUS
g popMupoBaHUs cucTeMbl ieHHOCTel. [lo3HaBaTenbHas GyHKIUSA yueOHOro mpeamMeTa « XuMus»
3aKJIF0YAeTCs B CIIOCOOHOCTH €ro COJIepP KaHUs pa3BUBATh LIEHHOCTHBIE KAUE€CTBA y YUaLUXCS.
[lo3HaBaTenbHbIE HEHHOCTH:

OmHoOuleHue K:

v/ XUMHYECKHM 3HAHUSAM KaK OJTHOMY M3 KOMIIOHCHTOB KYJbTYPhI YeJIOBEKA HAPSIY C APYTHMHU
€CTECTBEHHOHAYUYHBIMU 3HAHUSIMU;

v/ OKpYXarolieMy MUPY KaKk MUPY BELIECTB M MIPOUCXOASAIINX C HUMH SIBJICHUIA;

v/ TI03HABATENBHON NEATETHLHOCTH (KaK TEOPETUYECKOM, TaK M IKCIIEPUMEHTAIBHOMN ) KaK HCTOYHHKY
3HAHUIM;

noHuManue:

v/ 00BEKTUBHOCTH U JIOCTOBEPHOCTH 3HAHHI O BEIIECTBAX U MPOUCXOISIINX C HUMH SIBJICHUSIX;

v/ CIIO)KHOCTH U OECKOHEYHOCTH TpoIiecca MO3HaHU (Ha MPUMEPE HCTOPHH XUMUYECKUX OTKPBITHIA);
v/ JIeWCTBHS 3aKOHOB MIPUPOJIBI U HEOOXOIMMOCTH HX y4eTa BO BCex cepax JAesaTelIbHOCTH YeI0BeKa,
v/ 3HAYCHUS XUMUYECKHUX 3HAHUU JIJIS pEIICHUS MI00aIbHBIX POOJIeM YeI0BeYeCcTBa (SHEPIeTHYCCKOM,
CBIPHEBOM, TPOJJOBOILCTBEHHOM, 3/J0POBBS U JIOJITOJIETHSI YEI0BEKA, TEXHOJIOIMUECKUX aBapuid, T100anbHON
AKOJIOTHH U Ap.).

IlennocTu Tpyaa u ObITAa:

v/ OTHOIIIEHHUE K TPYIOBOMU JCATEIBHOCTH KaK €CTECTBEHHON (PM3UYECKON U MHTEIUICKTYaIbHOM
MOTPEOHOCTH, TPYAY KaK TBOPUECKOU JIEATeTLHOCTH, MO3BOJISIFOIIEH TPUMEHSITh 3HAHUSI Ha MIPAKTHKE;
v/ COXpaHEHHE U TMOICPKAHUE COOCTBEHHOTO 3/I0POBbS U 37I0POBbsI OKPYIKAIOIINX, B TOM YHCIIC
OpraHu3alys MUTaHUs C YYETOM COCTaBa U SHEPreTUUECKON [IEHHOCTH MHUIIH;

v/ coburoieHue mpaBuil 0€30MaCHOTO UCTIOJIb30BAHUS BEIIECTB (JIEKAPCTBEHHBIX MTPENapaToB, CPEACTB
OBITOBOY XMMUH, IECTHIINIOB, TOPIOUE-CMA30YHBIX MaTEPUAJIOB H JIP.) B IIOBCETHEBHON KU3HH;

v/ 0CO3HaHHE JJOCTH)KEHUS JIMYHOTO yCIIeXa B TPYIOBOM JICATEIBHOCTHU 3a CUET COOCTBEHHOM
KOMITETEHTHOCTH B COOTBETCTBUH C COIMAIIBHBIMU CTaHAPTAMH M TIOCTEAYIOIINM COIMATbHBIM
0J100peHNeM TOCTHKEHUN HAYKHU XUMHUH U XHMHUYECKOTO TIPOU3BOJICTBA JIJIsl PA3BUTHSI COBPEMEHHOTO
oOmiecTBa.

HpaBcTBeHHBIE HEHHOCTH:

v/ oTHOIIIEHHE K ceOe (0cOo3HaHWEe COOCTBEHHOTO JOCTOMHCTBA, YyBCTBO OOIIECTBEHHOTO J0JITa,
TUCITUTTHHUPOBAHHOCTD, YECTHOCTH M MPABIUBOCTD, MPOCTOTA U CKPOMHOCTh, HETEPITUMOCTH K
HECIPaBEJIMBOCTH, MIPU3HAHUE HEOOXOJUMOCTH CaMOCOBEPILICHCTBOBAHMS);



v/ OTHOIIICHHUE K JPYTUM JIFOIsM (TYMaHHU3M, B3aUMHOE YBOKECHHE MEX/TY JIFOJIbMHU, TOBAPHUIIIECKast
B3aMMOIIOMOIIb U TPEOOBATEIBLHOCTh, KOJIEKTUBH3M, 3a00Ta O APYIHX JIIOIX);

v/ OTHOIIIEHHUE K IpHpo/ie (OepeKHOE OTHOIICHHE K €€ 00raTCTBY, HETEPIUMOCTh K HAPYIICHUSIM
HKOJIOTUYECKUX HOPM H TPeOOBaHUI1, SKOJIOTUYECKU TPAMOTHOE OTHOIIEHHE K COXPAaHEHUIO THAPOCQEPHI,
aTMocdepsl, TOYBbI, OM0c]ephl, YETOBEUECKOI0 OpraHM3Ma; OLICHKA JIEHCTBUS BOMPEKU 3aKOHAM ITPUPOJIbI,
MPUBOASIIETO K BOSHUKHOBEHHUIO TTI00AIBHBIX MPOOIIEM);

v/ IOHUMaHKE HEOOXOAUMOCTH YBaKHUTEILHOT'O OTHOIICHHUS K TOCTHIKCHUSAM OTEYECTBCHHOM
HAyKH,HCCIIEA0BATEIbCKON IESATEIBHOCTH POCCUMCKUX YYEHBIX-XUMHUKOB (IaTPUOTHUYECKHE UYBCTBA).
KoMMyHuKaTHBHBIE HEHHOCTH:

v/ OTHOIIIEHUE K HOPMaM si3bIKa (€CTECTBEHHOTO U XUMHYECKOT0) B Pa3JIMYHBIX HCTOYHUKAX HH(DOPMAIIUH
(urepatypa, CMU, UuTEpHET U 1p.);

v/ IOHMMaHKE HEOOXOAUMOCTH MPUHSITHS PA3IMYHBIX CPEACTB U MPHEMOB KOMMYHUKAIIUH;

v IOHUMaHKe HEOOXOAUMOCTH MOTYYCHHSI HHPOPMAIIMU U3 Pa3IMYHBIX HCTOYHUKOB, €€ KPUTHUYECKOM
OLIHKH, MTOJIHOTO WJIM KPaTKoro (B 3aBUCUMOCTH OT LI€JIN) U3JI0KECHHUS,

v/ IOHMMaHKe BaXXHOCTH BEJICHUSI JIMAJIOTa JUIS BBISBJICHUS Pa3HbIX TOUYEK 3PCHUS HA pacCMaTPHBAEMYIO
WH(OPMAIINIO; BRIPAKEHUS JIMYHBIX OLIEHOK U CYKJICHUI; IPUHATUS BBIBOJIA, KOTOPBIHA (hOpMUPYETCS B
MpoLecCe KOMMYHUKAIIUU.

JcTeTH4ecKue HeHHOCTH:

v nosumueHoe 4y8CmeeHHO-YeHHOCMHOe OMHOWeHUe K. K OKpYyXKaroueMy MUpy (KpacoTta, COBEPIICHCTBO U
rapMOHMSI OKpY>Karolleil MpUpo/Ibl U KOCMOCA B 1€JIOM); IPUPOJHOMY MUPY BELIECTB M UX IIPEBPALICHUI);
BBITIOJTHEHUIO Y4eOHBIX 33/1a4 KaK K MPOLECCY, JOCTABIISIIONIEMY 3CTETUYECKOE YI0BOJIbCTBUE (KPacHBoOE,
U3SIIHOE PEIICHNE WIN JJOKa3aTeNbCTBO, IPOCTOTA, B OCHOBE KOTOPOU JI€KUT FapMOHHUS);

v/ IOHUMaHHe HEOOXOAMMOCTH H300paKEHUSI HCTUHBI, HAYYHBIX 3HAHUI B UyBCTBEHHOM (hopme
(Hampumep, B IPOU3BEICHUAX UCKYCCTBA, MOCBAIEHHBIX HAYYHBIM OTKPBITHSIM, YUEHBIM, BELIECTBAM H UX
MIPEBPALLECHUSM).

®OPMbI OPTAHU3ALIUU OBPA30BATEJIBHOTI'O NIPOLECCA

OcHoBHO# (hopMOIi OpraHu3aIy y4eOHOTO MpoIecca SBISIETCS YPOK B PAMKAX KJIACCHO-

ypOUHOI1 cucTeMbl. B kauecTBe JOMOIHUTENBHBIX (DOPM UCIIONIB3YETCSl CUCTEMA KOHCYIbTAI[MOH-

HOM MOAJIEPIKKH, TOTIOHUTEIbHBIX UHIMBUYaIbHBIX 3aHATHI, cCaMOCTOSTENbHAS paboTa ydyaluxcs ¢
HCIOJIb30BaHNEM COBPEMEHHBIX HH(POPMAITMOHHBIX TEXHOJIOTHIA, BHEYPOUHAs AESITETbHOCTD O MPEAMETY.
O61ue ¢popMbl opranuzanny o0ydyeHus: UHAUBHUAyallbHAs, TapHasi, TPYIIOBasi, KOJJIEKTUB-

Hasi, QpoHTaNIbHAs, KOTOPBIE peaTu3yIoTCs Ha YPOKe, B IPOEKTHO-UCCIIEA0BATENbCKOM padoTe, Ha
ceMHHapax, KOH(epeHIUsIX, IKCKYPCUSX, PU MPOBEAECHNUHN J1a00paTOPHBIX OINBITOB U MPAKTHUECKUX padoT,
HAa 3aHATHUAX JICKTUBHBIX U CIIELIKYPCOB U T.1I.

Tunel ypoKoB: YPOKH «OTKPBITHS» HOBOT'O 3HAHUS; YPOKU OTPAOOTKHU YMEHUH U pediiekcuu;

YPOKH 00LIIEMETOI0JIOTMUECKON HAPaBIEHHOCTH; YPOKU Pa3BUBAIOILET0 KOHTPOJIS.

®opmbl opraHu3ay ya1eOHO-UCCIIe10BaTEIbCKON eI TEIbHOCTH Ha YUEOHBIX 3aHITUSX:
YPOK-HCCIIeZIOBaHUE, YPOK-Tab0paTOpHsl, yPOK-TBOPUECKHUI OTUET, YPOK NU300peTaTeNIbCTBA, YPOK -3alUTa
HCCIIEIOBATENbCKUX IPOEKTOB, YPOK-IKCIIEPTH3a, YPOK «IlaTeHT Ha OTKPBITHE», YPOK OTKPBITHIX MBICIIEH,
y4eOHBIH HKCIIEPUMEHT, IOMAaITHee 3aJJaHie UCCIIeI0BaTeIbCKOI0 XapaKTepa.

TEXHOJIOI'MW OBYUYEHUSA

DopMHUPOBaHUIO HEOOXOJUMBIX KITFOUEBBIX KOMIIETEHIIUH CIIOCOOCTBYET UCIOJIb30BAHNE

COBPEMEHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHIA MM JIEMEHTOB 3THX TEXHOJOTHIA:

v/ TEXHOJIOTUH POOIEMHOT0 00yUYCeHNS;

v/ TEXHOJIOTHUS O0YYCHUS Ha TPUMEPE KOHKPETHBIX CUTYAIIHIA,

v/ TEXHOJIOTHS Pa3BHBAIOIIETO OOYUCHHS;

v texnonorusi PKMUII (pa3BuTusi KpUTUYECKOTO MBIIUICHUS Y€PE3 YTCHUE U MUCHMO);

v/ TEXHOJIOTHSI TPOSKTHOW M UCCIIEIOBATEIILCKOM ISSITEIbHOCTH YUaIIUXCS;

v/ UKT-texHonoruu;

v IMT-TexHonorus (AuaakTuueckass MHOrOMEpHasi TEXHOJIOTHS);

v/ Tiearoruka CoTpyIHHUYECTBA,;

v/ TEXHOJIOTUH TUCKYCCUH U JMAJIOTOBbIC TEXHOJIOTHH,

v/ TEXHOJIOTHS pa3BUBAIONIMX HccienoBarenbekux 3aaad (TPU3);



v/ 3II0pOBbECOCPETaIONIIE TEXHOIOTHH,

v/ TEXHOJIOTUH UHIUBHIYAIIEHOTO O0YUCHHS;
v/ TEXHOJIOTHSI TPYIIIIOBOTO OOYUCHUS;

v/ TEXHOJIOTUHM MHTETPUPOBAHHOTO O0YUYEHHS;
v/ TEXHOJIOTHS Pa3HOYPOBHEBOTO OOYUCHHUS;
v/ TEXHOJIOTUSI UTPOBOTO O0YYCHUS

v TpaauIMOHHbIE 00Pa30BaTEIbHBIC TEXHOJIOTUH

M Ipyrue, KOTOPbIE MEAAror CYMTAET Lenecoo0pasHbM IIPUMEHSATH B CBOCH pabore.

MEXAHU3MbI ®@OPMHUPOBAHUA YHUBEPCAJIBHBIX YUEBHBIX JEMCTBU

YHuBepcanbHbie yaeOHbIC AeUCTBUS (POPMHUPYIOTCS B paMKax y4eOHBIX MIPEIMETOB, B TOM

yucie u npeamera XMMUSA. Mexanu3mbl ux GopMUpOBaHUS 3aJI0KEHBI B YETBIPEX METANPEAMETHBIX
MporpamMmax, BKJIFOUEHHBIX B POrpaMMy 00pa30BaTeIbHOTO YUPEKICHUS:

1. [Tporpamma «®@opMHUpOBaHNE YHUBEPCAIBHBIX YUSOHBIX JEHCTBUI;

2. [Iporpamma «Popmuposanne MKT-KoMIIETEHTHOCTH 00y4JarOMIUXCs»;

3. [Iporpamma «OCHOBBI Y4E€OHO-UCCIIEA0BATEIIBCKON U MPOSKTHON JEATEILHOCTH;

4. IIporpamMmbl «OCHOBBI CMBICTIOBOTO YTCHHSI K pabOTa C TEKCTOM

YcnoBus u cpeactsa popmupoBanus Y Y [: negaroruyeckoe oobieHne, yaeOHOEe COTPYIHUYECTBO,
COBMECTHAS JACATEIBHOCTD, PA3HOBO3PACTHOE COTPYAHUYECTBO, IPOSKTHAS IEATEIHLHOCTh KaK Gopma
COTPYJIHUYECTBA, IUCKYCCUU, TPEHUHTH, OO MPUEM JI0Ka3aTeIbCTBA, PeIeKCHs.

Paznen 2. COAEP)KAHUE INPOI'PAMMBI

8 kiacc (2 4 B Hezenmo, Bcero 68 4, U3 HUX 14 — pe3epBHOE BpeMsl)

Y4eOHO-TEMATHYECCKHH TJIAH.

Ne n/m | HammeHoBaHue Bcero B ToM umncie Ha:
pa3aesioB H TEM. 4acoB. | 1a0opaTopHble | MPaKTHYECKHE KOHTPOJIbHbIE
padoThl. padoThbl. padoThI .
1 Benenue. 6 1
[TepBoHavanbHbIE
XUMUYECKHUE ITOHSTHS.
2 ATOMEBI XUMHUYECKHX 10 1
2JIEMEHTOB.
3 IIpocThie BenecTna. 7 1
4 CoenuHeHUs 13 2 2 1
XUMHUYECKHX
3JIEMEHTOB
5 H3MmeHeHus, 13 5 2 1
MIPOUCXOSIINE C
BEILIECTBAMH
6 PactBopenue. 16 6 2
PactBopel. CBolCTBa
pacTBOpOB
AJIEKTPOIUTOB
7 [ToBTOpEHME. 3 1
Hrorosas
KOHTpOJIbHAS paboTa.
Hroro 68 13 7 5

COILEPKAHUE YYEBHOI'O ITPEJIMETA.

Bgenenue (64)




XuMusi — HayKa O BEIlIeCTBaxX, UX CBOWCTBAxX M MpeBpaiieHusx. [{oHsaTHe 0 XUMHUYeCKOM 3JIEMEHTE U
(dbopMax ero cymecTBOBaHUs: CBOOOIHBIX aTOMaX, IMPOCTHIX M CIOKHBIX BemiecTBax. [IpeBpamienus
BeniecTB. OTIMYNE XUMUYECKUX peaknid OT PU3NUecKUX sSBICHUMI. Posb XUMHUY B )KU3HU YeJIOBEKA.
Xemodunus u xemohoousi. Kparkue cBeieHus W3 UCTOPUH BOSHUKHOBEHUS U pa3BUTHs XuMuu. [lepron
anmxumud. [Tonarue o punocodpckom kamue. Xumust B XV1 B. Pazsutue xumuu Ha Pycu. Poib
OTEYECTBCHHBIX YUCHBIX B CTAHOBJIEHUN XUMHUYECKOW Hayku — paboTsl M. B. JlomoHocoBa, A. M.
byrneposa, /1. 1. MenneneeBa. XumMuueckasi CHMBOJIMKA. 3HAKH XUMUYECKUX 3JIEMEHTOB U IPOUCXOKICHUE
UX Ha3BaHUH. Xumudeckue Gpopmyinsl. MHACKCH 1 K0P PuimeHTsl. OTHOCUTEIILHBIC aTOMHAS U
MOJIEKYJIsIpHasi Macchl. PacueT MaccoBOM J0IM XUMUYECKOTO JIEMEHTa 1o popmysie
Bewecrsa.llepuoanueckas cucreMa xumudeckux 31eMeHToB Jl. M. MenzeneeBa, ee CTpyKTypa: Majible

1 00JIbIIKE TIEPUOAbI, TPYIIIBI M OATPYNIbI (T1aBHas ¥ modoyHas). [lepuoanyeckas cucrema Kak crpa-
BOYHOE MOCOOUE IS TTOJTyYeHUs CBEACHHUI 0 XUMUYECKUX dJIeMeHTax. PacueTHble 3agaun. 1. Haxoxnenue
OTHOCHUTEJIbHOM MOJIEKYJISIPHON MaccChl BEIIECTBA [0 €ro XUMUUecKkor ¢hopMmyiie. 2. Boruncienne MaccoBoii
JI0JIM XMMHUYECKOT0 3JIEMEHTA B BELIECTBE 1O ero Gopmyiie 3.*Y cTaHOBICHHE POCTEHIIeH (OPMYITbI
BelIeCcTBa 10 MaccoBbIM 10siM. leMoncTpanus.* Koekiuu npeaMeToB — GU3NYeCcKUX TN U U3ASIUN U3
MIPOCTHIX M CIIOKHBIX BEIIECTB (ATIOMUHHUS U CTEKIIA).

Tema 1. ATombl xXUMHYecKHX 31eMeHTOB (104) AToMBI Kak (hopma CyIeCTBOBAaHHUS XUMHUECKUX
251eMeHTOB. OCHOBHBIE CBEJICHUS O CTPOEHUM aTOMOB. [l0Ka3aTesIbCcTBa CII0KHOCTU CTPOCHUS

atoMoB. OnbiTel Pesepdopra. [lnanerapuas momens crpoerust aroma. CoCcTaB aTOMHBIX SiZICp: TPOTOHBI U
HeNUTpoHbl. OTHOCUTENbHAS ATOMHAsA Macca. B3anMoCBA3b OHATUH « IPOTOH », « HEUTPOH », «
OTHOCHTEJIbHAs aTOMHAasi Macca». MI3MeHeHue uncia npoToHOB B sJIpe aToMa — 00pa30BaHNE HOBBIX
XMMHUYECKHX 3J€MEHTOB. M3MeHeHue uncina HeMTpoHOB B s/jpe aToMa — 00pa30BaHue U30TOIOB.
CoBpeMeHHOE OIpeieIeHUE MMOHATUS «XUMUUECKUH 311eMeHT». M30Tonbl Kak pa3HOBUIHOCTH aTOMOB
OJTHOI'0 XUMHUYECKOTO0 3J1eMeHTa. DIeKTpoHbl. CTpOeHHE IEKTPOHHBIX 000JI0UEK aTOMOB XMMHYECKUX
anemeHTOB Ne 1—20 nepuoanueckoii cuctemsl 1. 1. Menneneesa. [lonsitue o 3aBepuieHHOM U
HE3aBEPLICHHOM 3JIEKTPOHHOM CJl0€ (IHEpreTHuecKkoM ypoBHe). [leproanueckas cucteMa XUMHYECKUX
anemenToB /. 1. MenzneneeBa u ctpoeHre aToMOB: (PU3NUECKUIT CMBICII TOPSAIKOBOTO HOMEpa 3JIEMEHTA,
HOMepa TpyIIIbl, HoMepa nepuoza. MisMeHeHne yncia 3J€KTPOHOB Ha BHEIIHEM 3JIEKTPOHHOM YPOBHE
aToMa XMMHMUYECKOT0 3JIeMeHTa — 00pa30BaHue MOJOKUTENbHBIX U OTPUIIATENbHBIX HOHOB. OHBI,
00pa3oBaHHbIE ATOMaMHU METAJJIOB U HeMeTalJIoB. [[puYMHbI H3MEHEHHS] METAIUTMYECKUX U
HEMETaJJIMYEeCKUX CBOMCTB B nepuojax u rpynmnax. Obpa3zoBanue OuHapHbIX coennHeHuil. [lonstue o0
MOHHOM cBsi3U. CxeMbl 00pa30BaHusl HOHHOH CBsI3U.B3aumoelicTBue aTOMOB XUMHUYECKUX 3JI€MEHTOB-
HEMETaJIJIOB MeXAy co00i1 — 00pa3oBaHue ABYX aTOMHBIX MOJIEKYJ IPOCTHIX BEIIECTB.

KoBasieHTHas HenossipHasi XUMHUYECKasi CBA3b. DJIEKTPOHHbIE U CTPYKTYpHBIE (hopMybl. B3aumozeiicteue
aTOMOB XMMHMYECKUX 3JIEMEHTOB-HEMETAIIIOB MEXAY C000i — 00pa3zoBaHue OMHAPHBIX COEAMHEHUN
HEMETAJIJIOB. DJIEKTPOOTPULIATENBHOCTD. [I0HATHE O KOBaJIEHTHOH MOJIAPHON CcBsA3U. B3aumopeiicTeue
aTOMOB XMMHUYECKUX JIEMEHTOB-METAIIIIOB MEXAY CO00 — 00pa3oBaHuEe METAJIIIMYECKUX KPUCTAILIOB.
ITonstue o Merayunueckoil cs3u.Jlemoncrpanuu. Mogenu aToMOB XMMHUYECKUX 3JIEMEHTOB.
IIepnonnueckas cuctema XuMHU4eCcKux 31eMeHToB /I, 1. Menneneesa.

Tema 2
IIpocrtobie BemecTa (74.)

[Tono)keHre METAIJIOB U HEMETAIIIOB B MEPHOJUYECKON CUCTEME XUMUYECKHX dieMeHToB [[. M. Men-
neneeBa. BaxkHeime npocThie BENIECTBA — METAJUIBL: KEI€30, ATFOMUHHM, KaJblH, MarHUM,

HaTpuii, kKanuil. O0nme (Gu3nueckue CBOMCTBa MEeTaNIOB. BaxkHeIne mpocThie BEecTBa — HEMETAILIbL,
o0pa3oBaHHBIC aTOMaMH KHCIIOPOJa, BOJIOPO/Ia, a30Ta, cephl, pocdopa, yriaepoaa. CrtocoOHOCTh

aTOMOB XMMHYECKUX JIEMEHTOB K 00pa30BaHUIO HECKOIBKUX MPOCTHIX BEIIECTB — AJLTOTPOIIHSL.



AnnotponHbsle MoaubUKauU Kucaopoa, pocdopa u onoBa. Meraminyeckue 1 HEeMETaNTNYECKUE
CBOMCTBA MPOCTHIX BemniecTB. OTHOCUTEIBHOCTD ACTIEHUS MPOCTHIX BEIIECTB HA METAJUIbI K HEMETAILJIBI.

[Tocrosinnas ABoranpo. KonuuectBo BemecTBa. Monb. Momnsipaast Mmacca. MossipHbIii 00beM ra3000pa3HbIX
BemiecTB. KpaTHble eIMHMIIBI KOJMYECTBA BEIIECTBA — MUJUIUMOJb U KHJIOMOJIb, MUJIJIUMOJISIpHAS U
KHUJIOMOJISIPHAsl MacChl BELIECTBA, MUJTUMOJISIPHBINA U KMJIOMOJIAPHBII 00beMBbI Ta3000pa3HbIX BEIIECTB.

PacueTs! ¢ HCITONIb30BaHUEM MOHITHI «KOJIHYECTBO BCIICCTBa», «MOJIApHas Maccay, «MOJ'IHpHBIﬁ 00BeM
ra3oB», «<IIOCTOsAHHAasA ABoraz[po».

PacuerHsie 3anauu. 1. Beraucienue MOJISPHON Macchl BEMIECTB MO XUMUYECKUM Gopmynam. 2. Pacuers ¢
MCIOJIb30BaHUEM TIOHATUN «KOJMYECTBO BEIIECTBA», «MOJIIPHAs Maccay», «MOJISIPHBIA 00BEM Ta30By, «
MIOCTOSIHHAsE ABOTa/Ipo ».

Jemoncrpanun. Komneknus meramios. Komnekuus Hemeramios.[lonydyenue o3ona. [lonydenue u
O3HaKOMIJIEHHE CO CBOICTBaMu 0esoro u kpacHoro docdopa, 6enoro u ceporo oiosa. Hekotopsie MeTaibl
Y HEMETAaJUIbl KOJIMYECTBOM BellecTBa 1 Moib. Mozens MoJIsipHOro 00beMa ra3000pa3HbIX BEIIECTB.

Tema 3
CoennHeHUs1 XUMHYECKUX 31eMeHTOB (134)

Crenens okucnenus. OnpeneneHue CTeeHn OKUCICHUS YIEMEHTOB M0 XUMHUYECKO popMysie COeTUHEHHS.
Cocrasiienne GhopMys1 OMHAPHBIX COSTUHEHUH, 00U crioco0 MX Ha3bIBaHUs. bUHAPHBIC COCTMHCHMS:
OKCH/JIBI, XJIOpHbL, cynbduast u ap. CoctaBnenue ux popmyin. [IpencraBureny OKCUIOB: BOJA, YTIICKUCIBINA
ra3 M HeraiieHasi u3BecTb. [IpencraBurenn seTydynx BOJOPOIHBIX COCAMHEHUN: XJIOPOBOAOPO U
ammuak.OCHOBaHHUS, UX COCTAaB U Ha3BaHMs. PacTBOpUMOCTs OCHOBaHUH B Bojie. Tabnuiia

pacTBOPUMOCTH TUAPOKCUIOB U cojiel B Boje. [IpencraBurenu menodyei: TuApOKCHIbI HATPUs, Kalaus U
kanbuus. [IonsaTue o kauecTBeHHbIX peakuusax. Muaukaropsl. U3MeHeHHE OKpaCKu MHIUKATOPOB B
menouHoi cpene.Kucnotsl, ux cocras u Ha3zBanus. Knaccuduxanus kuciort. [IpeacraBureny Kucior:
CepHasi, CoJsiHas U a30THas. VI3MeHeHne OKpacKu MHAUKATOPOB B KUCIOTHOH cpene. Conu kak
MPOU3BOAHBIE KUCIIOT U OCHOBaHM. MIX cocTaB u HazBaHuda. PactBopuMocTs cosieid B Boze. [Ipeacrasurenu
coneil: xmopua HaTpusi, kapooHaT u Gocdart kanpius. AMophHbIE U KPUCTAIIMYECKHUE BEIIECTBA.
MeKMOJIEKYIISIpHbIE B3aUMOACHCTBUSA. THUIBI KPUCTAUIMYECKUX PEIETOK: HOHHASA, aTOMHAs!, MOJICKYJISIpHAs
1 MeTaJuInyecKasi. 3aBUCMMOCTb CBOMCTB BELIECTB OT THUIOB KPUCTAINIMYECKUX pelieTok. BemecTa
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO CTPOEHUSI. 3aKOH IMOCTOSIHCTBA COCTABA ISl BELIECTB MOJIEKYJISIPHOTO
cTpoenus. YUucTole BemecTBa u cMecu. [IpruMeps! )KUAKUX, TBEPABIX U ra3000pa3HbIx cMeceil. CBoiicTBa
YHUCTBIX BEIIECTB U cMecel. Mx coctaB. MaccoBast 1 00beMHast J0JIM KOMIIOHEHTa cMecH. PacdeTsl, cBs-
3aHHBIE C UCIIOJIB30BAHUEM MOHSITHUS «IOJISI».

Pacuernble 3amaumn, 1. PacueT MaccoBoi 1 00bEMHOM Jj0JIeif KOMIIOHEHTOB CMECH BellecTB. 2. Berunc-
JIEHWE MacCOBOM /1011 BEUIECTBA B PACTBOPE 110 U3BECTHOM Macce pacTBOPEHHOTO BEIIECTBA U Macce pa-
cTBopuTens. 3. BerunciaeHne Macchl pacTBOPSIEMOTO BEIIECTBA U PACTBOPUTEIIS, HEOOXOAMMBIX IS TIPH-
TOTOBJIEHUS ONPEIENIEHHON MacChl pacTBOPa C U3BECTHOM MacCOBOM J10J1€i paCTBOPEHHOTO BELIECTBA.
JemoncTpanun. O0pasibpl OKCUAO0B, KUCIOT, OCHOBaHUH U cosiei. MoJiesn KpUCTAIIIMUECKUX PELIeTOK
XJIOpUJa HaTpus, anmMasa, okcuaa yriepoaa (IV). B3peiB cmecu Bogoposa ¢ Bo3ayxom. CriocoOsl
pasnenenus cMeced. Jluctumisamms Boabl. Mi3MeHeHne OKpacku HHANKATOPOB B PACTBOPAxX MIEIOYEH.
[TpaBuio paz6asnenus H2SO4. M3ameHeHe OKpacKy UHAUKATOPOB B pacTBOpax KUciaoT. O4ucTka
3arpsi3HEHHOM MmoBapeHHo# conu JlabopaTopHblie ONbITHI. 1. 3HAKOMCTBO ¢ 00pa3IaMy BEIIECTB Pa3HBIX
KiaccoB. 2. Paznenenne cmece.



Tema 4. U3meHeHus, npoucxoasiiue ¢ Bemecrsamu. (134)

[TonsiTue siBIEHUI KaK U3MEHEHUH, TPOUCXOSAIINX C BEIIECTBAMU. SBJIEHUS, CBA3aHHbBIEC C U3MEHEHUEM
KPUCTAITMYECKOTO CTPOSHUS BEIIECTBA IIPH MTOCTOSIHHOM €T0 COCTaBe, — (pu3uveckue

siBjeHUs. Du3nuecKue sIBJICHUS B XUMUU: TUCTUIUISIIUSA, KPUCTAJUIM3allMs, BbIIApMBAaHUE U BO3TOHKA Be-
miecTB, leHTpudyrupoBanue. SIBIeHUs, CBI3aHHBIC C U3MEHEHHUEM COCTaBa BEIIECTBA, — XUMUYECCKHE
peaknuu. [Ipu3Haku U yCJIOBHS MPOTEKAHMS XUMHUECKHX peakiuid. [loHsaTre 00 3K30- U S3HAOTEPMUIECKUX
peakuusax. Peakuuy ropeHus Kak 4aCTHBIM Cllydail SK30TEPMHUYECKUX PEaKLMM, IPOTEKAIOIINX C
BBIJICJICHUEM CBETA. 3aKOH COXPAHEHUSI MACChl BEIIECTB. XMMUUYECKUE YpAaBHEHHUS. 3HAYCHUE UHIEKCOB 1
kod¢durimenToB. CocTaBlIeHHE YpaBHEHUH XUMUUYECKUX peaKid. PacuéThl Mo XUMUYECKUM ypaBHEHUSIM.
Pemenue 3a1au Ha HaXOXKICHUE KOJIMYECTBA BEIIECTBA, MACChHI HJIM 00beMa MPOAYKTA PEaKIUH 110
KOJIMYECTBY BEIIECTBA, MAacCe WJIM 00bEMY MCXOIHOTO BellecTBa. Pacuersl ¢ MCIOJIb30BaHUEM TTOHSATHUS
«J10J151», KOTJJa UCXOJHOE BEIIECTBO JJaHO B BUJIE PACTBOPA C 3aIaHHON MacCOBOM J10J1€i paCTBOPEHHOTO
BEILIECTBA WJIA COJECPKUT ONPEAECIEHHYIO OO puMecer. Peakunu paznoxenus. [IoHsTHE O CKOPOCTH XU -
Mmuueckux peakiui. Katanuzaropel. @epmentsl. Peakuun coennnenus. Kataautnueckue n HeKa-
tanuTHueckue peaknun. O0paTuMbie 1 HeoOpaTuMble peakiun. Peakiun 3aMenmeHus. DIeKTPOXUMUYSCKUT
pAll HANPsHKEHUHA METaJNIOB, €r0 MCITOJIb30BaHUE VISl MPOrHO3UPOBAHMS BO3MOKHOCTH ITPOTEKAHUS peak-
HUIMEXy METAJUIAMU U PACTBOPAMH KUCJIOT. Peakiu BEITECHEHUS! OJHUX METAJUIOB U3 PaCTBOPOB UX
coneil npyrumu metauiamu.Peakiinu oomena. Peakiinu HeTtpanuzaiuu. Y ClIoBUs MPOTEKAHUS PEaKIUit
oOMeHa B pacTBOpax JIo KOHIA. TUITBI XUMUYECKHUX PeaKIuid (110 MPU3HAKY «UHUCIIO H COCTAB UCXOJIHBIX
BEIIECTB U MPOIYKTOB PEaKIMN») HA IPUMEPE CBOMCTB BOJIbI. Peakiiusi pa3inoKeHusi — 3JIEKTPOIIU3 BODI.
Peaknun coenmHeHNsT — B3aMMOACUCTBHE BOJBI C OKCHUIAaMH METaJJIOB U HeMeTaiuioB. IloHsaTre
«TUAPOKCUABDY. Peakiinu 3amMenieHns — B3aUMOJICHCTBHE BOJIbI C IIEJIOYHBIMU M IIEJIOYHO3EMETbHBIMU
Metamamu. Peakiun oOMena (Ha mpumepe ruapoiiu3a cyabduaa alfoMUHNAS U KapOuia KaabIus).

Pacuernsble 3agaun. 1. Boruncienue no XuMu4ecKuM YpaBHEHHUSIM MacChl WIIM KOJIMYECTBA BELIECTBA 110
M3BECTHON Macce MM KOJMYECTBY BEIIECTBA OJTHOTO M3 BCTYMAIOMINX B PEAKIIHIO BEIIECTB WIIN MPOAYKTOB
peakiuu. 2. Beruricienne Macchl (KOJIMYecTBa BEIECTBa, 00beMa) MPOIyKTa Peaklluu, €ClIM U3BECTHA Macca
HCXOJTHOTO BEILIECTBA, COIEPIKALLETO ONPEAETIECHHYIO JI0J0 MpuMeceil. 3. Borunciaenue macchbl (KOJIU4ecTBa
BEIIECTBA, 00bEMa) MPOIyKTa PeaKkiy, €CIIM U3BECTHA Macca pacTBOPA U MAaccoBast J10JIsl PACTBOPEHHOTO
BeuiectBa. lemoncrpauun. [Ipumeps! pusnyeckux sBIEHUN: a) MIaBieHne napaduna; 6) BO3roHKa

fosia i OEH30MHOM KUCIIOTHI; B) pACTBOPEHHE NEpMaHTraHaTa Kajus; I') U Qy3us AyMHUCTHIX BELIECTB

C TOPSIICH JIaMITOYKU HakanuBaHus. [IpumMepsl XUMUYECKUX SIBICHUN: a) TOpeHue Maraus, ¢pocdopa; 0)
B3aMMO/ICHCTBHE COJISTHON KUCIIOTHI C MPaMOpOM WJIM MeJIOM; B) moiydeHue rujpokcuaa meau (I1); r)
pacTBOpeHHe MOITYYeHHOI0 THIPOKCH 1A B KUCII0Tax; /1) B3auMoaericteue okcuaa meau (II) ¢ cepnoit
KHUCJIOTON MPU HarpeBaHUM; €) pa3joKeHne epMaHraHara Kajus; 5k) B3auMo/ielicTBue

pa30aBIeHHBIX KUCIOT C METAJUIAMHU; 3) Pa3JI0KEHUE MEPOKCHIA BOJAOPOIA; 1) SIEKTPOJINU3 BOJIBI.
JlaGopaTopHble onbIThI. 3. CpaBHEHHE CKOPOCTH UCHIAPEHUS BOJBI M CIIUPTA 110 MCUE3HOBEHHUIO MX Kallelslb
Ha punbTpoBabHOM Oymare. 3a. BanmoselicTBre okcuaa Maruus ¢ kuciotamu 4. OkuciaeHue Meau B
IUTAMEHH CIIUPTOBKH MJIM ropenku. 5. [loMyTHEeHHE N3BECTKOBOM BOJBI OT BBIIBIXAaEMOT'0 YTIIEKUCIIOTO rasa.
6. [TonyyeHune yriaekuciioro ra3a B3auMoIEMCTBUEM COJIBI M KACIIOTHI. 7. 3aMEIIeHUE MEAU B paCTBOpE
xnopuaa menu (II) xenezom

Tema 5. IIpaktuxym Ne 1. IIpocreiimue onepauun ¢ Bemectsom 1. [IpaBuna TexHuKH 0€30MaCHOCTH MPU
pabote B xuMuyeckoM kabunere. [Ipuemsl oOpaiieHus ¢ 1a00paTOpHbIM 000PYJOBaHUEM U
HarpeBartenbHbIMU NTpuOopamu. 2.Ilpu3Haku XxuMudeckux peaxiuii. 3. [lpurorosiaenue pacTBopa caxapa u
OIIpEIEIIEHUE MACCOBOM JI0JIM €T0 B pacTBOpE.4. OUNCTKA 3arpsI3HEHHON TOBAPEHHOM COJIH.

Tema 6. PactBopenue. PacTBopsl. CBolicTBa pacTBOpPOB 3J1eKTPOJMTOB. PacTBopeHne kak pu3nKo-
xumuueckuil mpouecc. [lonsatue o rugparax u kpucramtornaparax. Pacrsopumocts. Kpussie
PaCTBOPUMOCTHU KaK MOACIIb 3aBUCUMOCTH PACTBOPUMOCTH TBEPABIX BCIICCTB OT TEMIICPATYPHI.



HacpiienHble, HEHACHIIEHHBIE U MTEPECHIILIEHHBIE PACTBOPBL. 3HAYEHUE PACTBOPOB AJIsL IPUPOJIBI U
cenbckoro xo3siicTBa.lloHsATHE 00 SMEKTPOTUTHUECKON TUCCONUANNU. DIEKTPOIUTHI M HEIJICKTPOIUTHI.
MexaHu3M IUCCOLMALNU AIEKTPOJIUTOB € PA3IUYHBIM TUIIOM XUMHUYECKOU CBsI3HU. CTENEHb
NEKTPONIUTHYECKON Jucconnanuu. CUibHbIE U c1a0ble 31eKTPOoIUThl. OCHOBHBIE MTOJI0KEHUS TEOPUN
ANEKTPOIIUTUYECKON qucconuanui. IoHHbIe ypaBHEHUS peakiuii. Y CI0BUS IPOTEKAHUS PEaKui OOMeHa
MEXTy JIEKTPOJIUTAMH JI0 KOHIIA B CBETE HOHHBIX TpecTaBieHnid. Kimaccudukanus HoOHOB U BX
coiictBa.Kucnotsl, ux kiaccuduxanus. Juccouuanus KUCIOT U UX CBOICTBA B CBETE TEOPUU
JJEKTPOJUTUYECKON Aucconranuu. MOIeKyJIsipHbIe U HOHHBIE YPABHEHUS PEAKLIMK KUCIIOT.
B3anMopeiicTBre KUCIIOT ¢ METaINIaMU. DJIEKTPOXUMUYECKUN Pl HAPSDKEHUI METAILIOB.
B3anmoneicTBre KUCIOT ¢ OKCHAAMU METAIUIOB. B3auMOAENCTBUE KUCIIOT ¢ OCHOBAHUSAMU — PEaKLUs
HelTpanu3anuu. B3anmonelictBue kuciot ¢ consimu. Mcnonb3oBanue TabIuIbl pACTBOPUMOCTH IS
XapaKTePUCTHKU XUMUYECKUX CBOKCTB KUCIOT.OCHOBaHHUS, UX Kilaccupukanus. Jluccoruanmsi OCHOBaHHHA
1 X CBOICTBA B CBETE TEOPUHM JIEKTPOJIMTHUECKON Tucconuannu. BzaumoneictBue OCHOBaHUM C
KHCJIOTaMH, KUCJIIOTHBIMHA OKCHIAMH U COJIsiMU. Mcrionb3oBaHue TaOIHIbl PpACTBOPUMOCTHU

JUISl XapaKTepUCTUKN XUMHUUYECKUX CBOMCTB OCHOBaHUMU. Pa3nokeHrne HepaCTBOPUMBIX OCHOBAHMI IPU Ha-
rpeBaHnn. Cou, UX KIACCU(PHUKAIMS U AUCCOLUAINS PA3IMYHBIX TUTIOB coseld. CBoWCTBa coell B CBEeTe
TEOPHH JIEKTPOIUTHUECKON Trucconuanuu. BzaumoaeiictBue coield ¢ MeTaiaMu, YCIOBHS

IIPOTEKAHUs dTUX peakiuil.B3aumonencTBue couaei ¢ KUCI0TaMi, OCHOBAHHUSMH U COJIsIMHU. Vcrionbs3oBaHue
Ta0JIULIBI PACTBOPUMOCTH IS XapaKTEPUCTHKU XUMUYECKUX CBOMCTB cojeil. O0o01ieHne ceeaeHuit oo
OKCHJIaX, UX KJIACCU(DUKAIUU U XUMUYECKUX CBOMCTBaX.l eHeTUUECKHe Psi/Ibl METAJIJIOB U

HeMeTauioB. ['eHeTnyeckas CBsi3b MEK/y KilacCaMy HEOPraHMYeCKUX BelecTB.OKUCIUTEIbHO-
BOCCTAHOBUTEJbHBIE peakiuu. OKUCINUTETh U BOCCTAHOBUTEIb, OKUCIEHUE U BOCCTaHOBJIeHUE. Peakiuu
MOHHOT0 00MEHa M OKHCIUTENbHO-BOCCTAHOBUTEIbHBIC peakini. CocTaBlIeHHE YPAaBHEHUI OKUCIUTEIHHO-
BOCCTAHOBUTEIIBHBIX PEAKIIUH METOIOM AJIEKTPOHHOTOo Oananca.CBONCTBA MPOCTHIX BEIIECTB — METAILIOB U
HEMETAIIJIOB, KHCIIOT U COJIEH B CBETE MPE/ICTAaBICHHUI 00 OKHCIUTEbHO-BOCCTAHOBUTEIBHBIX
npoueccax./lemoncTpanuu. McnpiTaHue BEMIECTB U KX PACTBOPOB HA 3JIEKTPONPOBOIHOCTD. J[BUkKEHNE
OKpAIlIEHHBIX MOHOB B 3JIEKTPUYECKOM I10JI€. 3aBUCUMOCTD 3JIEKTPONPOBOAHOCTH YKCYCHOM KUCIOTHI OT
KOHIIEHTpaluu. BzauMmoecTBue uHKa ¢ cepoit, cosstHoi kucaotou, ximopuaom meau (11). 'openue
Maruus. BzanmogencTBre XJ0pHOW U CEPOBOIOPOIHON BOABL. HenTpanuzamus menoun KucioTou B
MPUCYTCTBUU MHJIUKATOPa. PacTBOpeHHE BEIIECTB B PA3JIMUHbIX pacTBOpUTENX. [Ipumepsl peakiui,
UIYLIKX 0 KOHLA. ['eHeTnueckas CBSA3b MEXIy OCHOBHBIMU KJIACCAMU HEOPTaHUYECKUX COETMHEHUI.
OcymectBrnenuenepexoaoB:P—P,0s—H3;PO,—Ca3(PO4)Ca—CaO—Ca (OH);

JlaGopaTopHuble onbIThI. 8. Peakiinu, xapakTepHbIe sl pACTBOPOB KUCIOT (COJSTHOM HITH cepHOit). 9.
Peaxiium, xapakTepHsble 17151 pacTBOPOB Iiesioueit (THAPOKCHI0B HAaTpust uiH kanus). 10. [Tomyuenue u
CBOICTBa HEPACTBOPUMOI0 OCHOBaHUs, Hanpumep ruapokcuaa meau (1I). 11. Peakuun, xapakrepHusle ais
pacTBOpOB couieit (Hanpumep, ais xiopuga meau (I1). 12. Peakuuu, XxapakTepHble /Ui OCHOBHBIX OKCHJIOB
(Hanpumep, 11 okcuaa Kanblus). 13. Peakiun, xapakTepHble 7151 KUCIOTHBIX OKCHIOB (Hampumep, 1is
yrinekucioro raza). Tema 7. lIpaktuxkym Ne 2. CBoiicTBa pacTBOPOB 3J1eKTPOJIUTOB 5. YciaoBus
MIPOTEKAHUS XUMHUYECKHUX PEAKLIUNA MEXKy paCTBOPaMH JIEKTPOIUTOB 10 KOHIA. 6. CBOMCTBA KHUCIIOT,
OCHOBAHMI, OKCUJIOB U COJIEH. 7. PellieHre 3KCiepuMeHTaIbHbIX 3a/1a4.

IInanupyembie pe3yJIbTaThbl 0CBOCHHUS Y4eOHOI0 NpeaMera.

l.JInyHOCTHBIMU pe3yJbTaTaMM U3y4eHUs peaMeTa « XUMUsS» B 8 Kitacce SBISIOTCS CIICAYIOIINe
YMEHUS:
v/ 0CO3HaBaTh EIMHCTBO M IIEJOCTHOCTH OKPYXKAIOIIEr0 MHPA, BO3MOXKHOCTH €r0
MMO3HABAEMOCTH W OOBSICHUMOCTH Ha OCHOBE JOCTH)KCHHI HAYKH;
v’ IOCTENEHHO BBICTPAMBATh COOCTBEHHOE IIEJIOCTHOE MUPOBO33PEHHE: 0CO3HABATH IOTPEOHOCTD U
TOTOBHOCTH K CaM0O0OOpa30BaHUIO, B TOM YHCIIE U B PaMKaxX CaMOCTOSATEILHOM NEeITeTbHOCTH BHE
IIIKOJIBI,



AN

OIICHUBATH U3HEHHBIC CUTYAIMH C TOYKH 3peHUs 6€301acHOro 00pasa KU3HU U COXPAHCHUS
3I0POBBS;

OLICHUBAThH HKOJOTUYECKUN PUCK B3AaUMOOTHOIICHUH YE€TTOBEKA U MIPUPO/IBI.

(hopMHUPOBATH SKOJIOTHYECKOE MBIIIJICHUE. YMEHHE OLICHUBAThH CBOIO JIEATEILHOCTh M TIOCTYITKH
JPYTUX JIFOJICH C TOYKU 3PEHUS COXPAHCHUS OKPYXKAIOIICH Cpellbl- TapaHTa KU3HH U OJIaronoydust
JIroner Ha 3emMiie.

I1.MeTanpeaMeTHbIMHPE3YIbTaTAMUU3YUEHU Kypca «XHUMHA» SBIsSIETCS GOPMHUPOBAHUE
yHUBepcaibHbIXyueOHbIX 1eticTBuil (Y'Y ).

v

PezynamuenvieY Y/I-

CaMOCTOSITENTbHO OOHapyXuBaTh U (HOPMYIHUPOBATh YueOHYIO POOIIEMY, ONIPEIEIITh Lelb
y4eOHOU JeSITeNbHOCTH;

BBIIBUTaTh BEPCUU PEIICHUs TPOOJIEMbl, 0CO3HABATh KOHEYHBIN pe3ylbTaT, BRIOUPATh U3
MIPEIJIOKEHHBIX U UCKATh CAMOCTOSITEILHO CPEACTBA JOCTUXKEHUS LIETH;

COCTaBJISITh (MHIMBHIYAJIbHO WM B TPYIIE) IUIaH PEHICHUS MPOOIEMBI;

Paboras moraHy, CBepATh CBOM JICHCTBUS C IIETBIO0 U, PU HEOOXOAUMMOCTH, UCIIPABIIATH OITHOKU
CaMOCTOATENBHO;

B nuanore ¢ yuurtenem COBEpIIIEHCTBOBATh CAMOCTOSITENIbHO BEIPAOOTAaHHBIE KPUTEPUHU OLICHKH.

IIKOIBHUKIIOIYYUTBO3ZMOKHOCTbHAYUNTLC:

K/
L4

CaMOCTOSITEIILHO CTABUTh HOBbIC YUCOHBIC 1SN U 3a/1a49H;

CaAMOCTOATCIIBHO CTpOI/ITB JKU3HCHHBIC I1JIAHBI BO BpCMeHHOﬁ HepCHCKTI/IBe;

[P TUIAHUPOBAHUY JOCTHIKCHHUS 1I€Iel CAaMOCTOSTENILHO M a/IEKBATHO YUUTHIBATH YCIIOBHS U
CpeI[CTBa X TJOCTHUXXCHUA,

BBIJIEJIATh albTEPHATHBHBIECIIOCOOBI JOCTHKEHUS LENH M BBIOHMpaTh Hanboee 3P PeKTHBHBIM
crioco0;

aJIeKBaTHO OIIEHUBATh CBOM BO3MOKHOCTH JAOCTIDKCHHS IIEJTH ONPEAEIEHHON CI0KHOCTH B
pa3IMyHbBIX chepax caMOCTOSITEIbHOMN IEATCILHOCTH.

Ho3nasamenvnvieYY/I:

aHaJM3UPOBaTh, CPaBHMUBATH, KiIacCU(UIUPOBATh M 0000IIATh (GaKTHI U SBJICHHUS, a TAKXKE
BBISIBJISITh IPUYMHBI U CIIEICTBUS MIPOCTHIX SIBJICHUIA;

OCYILIECTBIIATh CpPaBHEHME, KIAcCU(UKAILUIO, CAMOCTOSTEIbHO BBIOMpAs OCHOBAHUS U KPUTEPHU
JUIS YKa3aHHBIX JJOTHYECKUX OIepaliuii;

CTPOMTH JIOTUYECKOE PACCYKIEHUE, BKJIIOUAIOIEE YCTAHOBIEHUE IPUYUHHO-CIIEICTBEHHBIX CBA3EH;
CO3/1aBaTh CXEMAaTUYECKUE MOJIEININ C BBIJICIIEHUEM CYIIECTBEHHBIX XapaKTEPUCTHK O0BEKTa;
COCTABIISITh TE€3UCHI, PA3JIMYHbBIC BUJIBI IJIAHOB(TMIPOCTHIX, CJIOXKHBIXH T.I1.);

npeoOpa3oBbIBaTh HHYOPMAIIMIO U3 OJHOTO BUJA B IPYroi (TabJHIly B TEKCT H Mp.);

YMETH ONIPCACIIATE BOSMOXKXHBIC UCTOYHUKHA HCO6XOI[I/IMI)IX CBCHCHHﬁ, IIPOU3BOAUTH ITOUCK
PIH(I)OpMB.LIPIPI, AHAIIM3UPOBATH U OLICHHUBATDH e€ JAOCTOBCPHOCTD.

IIKOIBHUKIIONYYUTBO3MOKHOCTHHAYUUTHCS:

X/
o

7/
°

X/
°

OCYILECTBIISATh PACIIMPEHHBIA MOUCKUH(POPMALIUU C HCIIOJIB30BaHUEM PECYPCOB OMOIHOTEK U
WHTepHera;

CO3/1aBaTh MOJIEJIM U CXEMBI JUIsl PELIeHHUs 3ajiay, OCYIIECTBIIAA BbIOOp Hanbosee 3 eKTUBHBIX
CIoco0O0B pellleHus 3a/1a4 B 3aBUCUMOCTH OT KOHKPETHBIX YCIOBH;

yCTaHABJIMBATh B3aUMOCBS3b OMMCAHHBIX B TEKCTE COOBITUH, SIBICHHM, IPOIIECCOB;
Y4acTBOBATbB IPOEKTHO-UCCIEAOBATEIBCKOMN IESATEIBHOCTH;

CTPOUTH JIOTUYECKOE PACCYKAEHUE, BKIIFOYAIOIIEE YCTAHOBIEHUE IPUYMHHO-CIIEICTBEHHBIX CBA3EH;
OOBSICHSIET ABJICHUSA, ITPOLECCHI, CBA3U U OTHOIICHMS, BBISABIACMEBIC B XOIC HCCJICJ0BAaHNA,
CTaBUTh MPOOJIEMy, apTyMEHTUPOBATh €€ aKTyaJbHOCTb;

CaMOCTOSITENILHO MPOBOJIUThH UCCIIEJOBAaHUE HA OCHOBE IIPUMEHEHUSI METO/I0B HAOIIOCHUS U
JKCIIEPUMEHTA.



v

Kommynuxamuenwie YY/I:

COOJTFOIaeT HOPMBI MMYOJIUYHON PEUYU U PETTIAMEHT B MOHOJIOTE M TUCKYCCHH;

MOJIb3YeTCsl aJCKBATHBIMH PEUYCBBIMH KIIHIIE B MOHOJIOTe (MyOJIMYHOM BBICTYIUICHHUH),
JMaiore, TUCKYCCHUH,

bopmMynHpyeT COOCTBEHHOE MHEHHUE | MTO3UIIHIO, ApPTYMEHTHPYET HX;

KOOPJIUHUPYET CBOIO MO3UITUIO C TIO3UIUSAMHU MAapTHEPOB B COTPYAHUYECTBE IIPHU BEIPAOOTKE
o0111ero;

YCTaHABIIMBACT M CPABHUBACT Pa3HBIC TOUKU 3PEHUS, MPEXKIC YEMIPUHUMATH PEIICHUS U JCTaTh
BBIOOD;

CIIOPUT U OTCTAWBAET CBOO TO3HIIMIO HE BPAXKACOHBIM IS OIIIIOHEHTOB 00pazoMm;

OCYIIECTBIISICT B3aUMHBIA KOHTPOJb M OKa3blBae€T B COTPYAHHYECTBE HEOOXOIUMYIO
B3aMMOIIOMOIIIb;

OpPTraHU30BBIBACT UIUIAHUPYET Y4eOHOE COTPYTHHUYECTBO C YUYUTEIEM W CBEPCTHHKAMU,
OTIPEAETATH eI U PYHKIIUH YIaCTHUKOB, CIIOCOOBI B3aUMO/ICHCTBHUS;, INIAHUPOBATH
o01recrnocoObl paboTHI;

yMmeer paboTaTh B TpyIIIe — YCTaHABIWBaeT pabourme OTHOIICHUs, 3PPEKTUBHO
COTPYZIHUYAET U CIIOCOOCTBYET MPOTYKTUBHOM KOOIIEPALNU; HHTETPUPYETCS B TPYIITYCBEPCTHUKOB
Y CTPOUT MPOTYKTHBHOE B3aUMOJICHCTBUE CO CBEPCTHUKAMHHUB3POCIIBIMH,

YUYUTBIBATh Pa3HBIEMHEHUS M WHTEPECHl U OOOCHOBBIBATH COOCTBEHHYIO MO3HIIUIO.

HIK0JIBbHUKII0JYYUTBO3MOKHOCTbHAYYUTHCH

K/
A X4

MPOAYKTHBHO pa3pemaTh KOH(GIUKTH Ha OCHOBE y4éTa MHTEPECOB U MO3UIMI BCEX YIaCTHUKOB,
MIOHCKA U OLICHKH aJbTEPHATUBHBIX CIIOCOOOB pa3pelieHHsi KOH(PIUKTOB,;

JIOTOBapUBATHCS U MPUXOIUTH K OOLIEMY PELICHUIO B COBMECTHOM JI€ATEIBHOCTH, B TOM YHCJIE B
CUTYyallMy CTOJIKHOBEHHS UHTEPECOB;

Opathb Ha ce0sl MHUIMATHBY B OPraHU3alMy COBMECTHOTO JACHCTBHUS (JIEI0BOE JINACPCTBO);

BJIQJICTh MOHOJIOTUYECKON U IMAJIOTUIECKON (hOpMaMH PeYd B COOTBETCTBHH C TPAMMATHYCCKUMHU U
CUHTAaKCUYECKMMHU HOPMaMU POJHOTO S3BIKA;

cieaoBaThb MOpaJ'II)HO-BTI/IIIeCKI/IM U IICUXOJOTHYCCKHUM HpI/IHIII/IHaM O6HIGHI/I$I 158 COprI[HH‘I@CTBa Ha
OCHOBE YBAXXUTEJIBHOI'O OTHOIIEHUS K NTapTHEPAM, BHUMAHUSA K JIMYHOCTU JPYroro, aIeKBaTHOIO
MCEKIIMYHOCTHOTI'O BOCHpI/ISITI/IS{, TOTOBHOCTH aJICKBATHO peaFI/IPOBaTI) Ha HYXIbI I[pyl"I/IX, B 4aCTHOCTHU
OKa3bIBaTh MOMOIIb U SMOIIMOHANFHYIO MOAJIEPKKY MapTHEPAM B MpoIlecce JOCTHKEHUS O0IIen
eI COBMECTHOM JIE€ITEIILHOCTH.

I11. IlpeaMeTHBIMM pe3yIbTATAMM HU3YUYEeHHUSIIIPEIMETA SIBIIAIOTCS CIEAYIOIINE YMEHHUS:

v

v

v

OCO3HAHME POJIM BEIIECTB: OMPEIEIATh POJIb PA3IMYHBIX BEIECTB B IPUPOJIE U TEXHUKE; OOBACHATD

POJIb BEIIECTB B UX KPYTOBOPOTE;

PacCMOTPEHHUE XUMUYECKHUX MTPOLIECCOB: IIPUBOJUTE IIPUMEPBI XMMUYECKUX IPOLECCOB B IIPUPOJE;

HAXOJUTh YEPThI, CBUJETEIBCTBYIOMIKE 00 OOIIMX MPU3HAKAX XUMUYECKUX ITPOLIECCOB U UX

pa3innuusx;

HCIIOJIb30BaHNE XUMUYECKUX 3HaHUHU B OBITY: OOBSCHATH 3HAUEHHE BEIIECTB B KU3HU U XO3IHCTBE

YEJI0OBEKA,

OOBSACHATH MUP C TOUKHU 3PEHUS] XUMHUH: MIEPEUUCIISATH OTINUNUTEIbHBIE CBOWCTBA

XUMHUYECKUXBELIECTB; Pa3IM4aTh OCHOBHBIE XUMUUECKHUE IPOLECCHI; ONPEAENIATh OCHOBHBIE KIIACCHI

HEOPTraHWYECKHX BELIECTB; TOHUMATh CMBICII XUMUYECKUX TEPMUHOB;

YMEHHE OIICHUBATh MIOBEJCHUE YEIOBEKa C TOUKHU 3PEHUSI XUMHUUECKON O€30MIaCHOCTH 10

OTHOIIIEHUIO K YEJIOBEKY M MPUPOJIE: UCII0Ib30BATh 3HAHUSI XUMUU MPU COOJIIOIEHUH TPABUIT

HCTOJIb30BAaHUAOBITOBBIX XUMUYECKHX MPENapaToB; pa3inyaTh OMacHble U Oe30IM1acHbIE BEIECTBA.
COIEPKAHUE ITPOI'PAMMBI o xumuu B 9 Kiacce.

9 ksacc (2 9 B Heslento, Bcero 68 4.)

Ne i/

HaumenoBanue Bcero B TomM uncie Ha:
pa3aesioB U TEM. 4acoB. | JialopaTopHbIe | MPaKTH4YeCKue KOHTPOJIbHbIE
padoThbI. padoThbI. padoThI .




1 Ob6mas 12 5} 4 1
XapaKTepUCTHKA
XUMUYECKHUX
3JIEMEHTOB U
XUMHUYECKUX PEAKIUM.

2 Merasuisl. 19 6 6 1
3 Hemeraisl. 30 8 3 1
4 0O00011eHHUE 3HAHUN 7 1

110 XMMHH 32 KypC
OCHOBHOM IIIKOJIBI.

Hroro 68 19 13 4

Tema 1. OBILIASI XAPAKTEPUCTUKA XUMHUYECKHUX 3JIEMEHTOB U

XAUMHUYECKHUX PEAKLIMIA. IEPUOJUYECKHUI 3AKOH U IEPHOJIUYECKASI

CUCTEMA XUMHWYECKUX JIEMEHTOB J.U. MEHJIEJEEBA (12 yacoB)

XapaKkTepUCTHKA 3JIEMEHTA 110 €ro NOJIOKEHUIO B [Ieproandeckoil cucreMe XUMUIECKUX

anemenTtoB JI. 1. MenpaeneeBa. CBOMCTBA OKCHJIOB, KUCIIOT, OCHOBAHHUM U COJIEH B CBETE TEOPUHU
JIEKTPOJIUTUYECKON AUCCOLMALMY U OKUCIICHUSI-BOCCTAHOBIICHUS.

[ToHsATHE O MEPEeXOHBIX AMeMeHTaxX. AM(MOTEPHOCTb. ['eHeTHUECKUil psiji HepexoaHOTo 3J1e-

MEHTA.

[Tepuoanueckuii 3akoH u [lepuonnueckas cucremMa xumuyeckux 3yemeHt oB 1. 1. Meunnene-

€Ba. XMMHYEeCKasi OpraHu3alysl )KUBOW U HEKUBOM NIPUPOBL. XUMHUECKHUM COCTaB s/1pa, MAHTUU U 3€MHOMN
KOpbl. XMMHYECKHE IEMEHTHI B KJIETKAX JKUBBIX OPraHU3MOB. MaKkpo- 1 MUKPO3JIEMEHTBHI.

O06o0muieHne CBeIeHN 0 XUMHUECKUX peakuusx. Kinaccupukanms XuMUYeCKUX peakiuii o

Pa3NIUYHBIM IPU3HAKAM: «UUCIIO U COCTaB Pearupyroumx 1 00pa3yoLUuXxcs BEIECTBY, «TeMI0Boi 3 dekT»,
«HaIIpaBJICHUE», KI3MEHEHUE CTEIIEHEN OKUCIIEHUS JIEMEHTOB, 00pa3yIOLINX Pearupyrouie BemecTBay,
«(hazay, «MCIOJIb30BaHUE KaTaJIN3aTOpay.

[TonsiTHE O CKOPOCTH XMMHUYECKOMN peakuu. PakTopsl, BIUAIOIINAE HA CKOPOCTh XUMHYE-

ckux peakuuil. Karanuszaropsl u katanu3. IHrHOUTOpbl. AHTHOKCHIAHTHI.

demoncrpauuu. Pazmuunsie popmer Tabmunst JI. . MenneneeBa. Mojenn aTOMOB 3J1€MEHTOB

1—3-ro nepnoaoB. Mozenb cTpoeHHsI 3eMHOT0 11apa (IonepeyHbiil pa3pes). 3aBUCUMOCTb CKO-

POCTH XMMHUYECKOH peakliiy OT MPUPO/Ibl pearnpyoliuX BeIecTB. 3aBUCUMOCTh CKOPOCTH XU -
MUYECKON PEAKIUU OT KOHIIEHTPALMU PEarupyoINX BEIECTB. 3aBUCUMOCTh CKOPOCTH XMUMH -

YECKOM PeaKIuu OT IUIONIAIU COMPUKOCHOBEHUS PEarupyroInuX BEIMIECTB («KUTISIIIHAMA CIIOI»).
3aBUCUMOCTb CKOPOCTH XMMUYECKON PEAKIIMM OT TEMIIEPATyphbl pearu pyrouux seniecTs. I'omo-
TeHHBIN U reTepOoreHHbIN KaTanu3bl. epMeHTaTuBHBIN KaTanu3. MTHrubupoBanue.

JlabopaTopHusbie onbIThI. 1. [TonydeHne ruipokcuaa HUHKA U UCCIEIOBAHUE €TI0 CBOMUCTB. 2.
MopennpoBanue noctpoenus [lepuoandeckoit cucTeMsl XUMUYECKUX 3i1eMeHToB []. 1. Menne-

neeBa. 3. 3ameleHue xKeye3oM Meau B pactBope cynbdarta meau (11). 4. 3aBucuMOCTb CKOPOCTH
XUMHUYECKOHN PEAKIIUN OT MPUPOJIBI PEATUPYIOIIMX BEIIECTB HA IPUMEPE B3aUMOIEUCTBUS KUCIIOT C
MeTaJlIaMu. 5. 3aBUCMMOCTb CKOPOCTH XUMHUYECKOHM PEAKIIMU OT KOHIIEHTPALMKM pPEaru pyroIuX BEECTB Ha
IIpUMeEpPE B3aUMOJIECHCTBHS [IMHKA C COJITHOW KMCJIOTOM pa3IMYHON KOHLEHTPALIMH.

6. 3aBUCUMOCTb CKOPOCTH XMMHYECKON PEAKIMH OT IUIOIIA! COTPUKOCHOBEHUS PEarupyrOIINX
BelEeCTB. 7. MOAENMpPOBAHNE «KHUIISIIETO CIOS». 8. 3aBUCUMOCTbh CKOPOCTH XMMUYECKOHN peak-

LMY OT TEMIIEPATyphl pEarupyrolux BEIECTB Ha MpuMepe B3aumoaeicTeus okcuaa meau (1) c
pacTBOPOM CEPHOU KHUCIOTHI pa3IMYHOMN TemMIiepatypsl. 9. Pa3noxeHue nepokcuaa BOAOPOJa C TOMOIIBIO
okcuaa mapranna (IV) u karanassl. 10. OOHapyskeHUe KaTana3bl B HEKOTOPBIX MUILIEBBIX MPoayKTax. 11.
NHrnbupoBanmne B3auMOICHCTBHSI KUCIOT ¢ METaJUIaMH YPOTPOTTHHOM.

HpeZ[MeTHBIe pPeE3yabTaThl Oﬁy‘IEHI/IH

VYyamuiicst JOJKEH ymems:

v/ UCTIONTB30BAaTh MPH XapaKTEPUCTUKE MPEBPAICHUH BEIIECTB IO HATHS: «XUMHUECKas peak-

LU, «PEAKLIUN COSAMHEHUS», «PEAKLUHU PA3I0KEHUD», «PEaKIIM1 0OMEeHay», «peaKkiuy 3aMe-

LIEHUS», «PEAKIUA HEUTPATU3ALNIY, «IK30TEPMUYECKUE PEAKLIUNY, «IHIOTEPMHAYECKHE pe-

aKIUN», «0OpaTUMbIE pEaKIUN», KHEOOpATUMBbIE PEAKIIUNY, «OKUCIUTEIBHO-

BOCCTAHOBUTEJIBHBIE PEAKIIUN», «<TOMOTEHHBIE PEAKIIMNY, «I€TEPOTE€HHBIE PEAKIUN», «KATa-




JUTUYECKHE PEAKLINN», KHEKATATUTHUECKUE PEAKIIN», «TEIUIOBOH 3(P(PEKT XUMHUECKON pe-
aKLIUN», «CKOPOCTh XUMHUYECKON PEaKIIMN», «KATaIU3aToOp»;

v/ XapakTepu30BaTh XUMUYECKUE AIEMEHTHI 1-3-T0 MEpUOJIOB 10 HX MoJokeHuto B [Teproan-
YECKOM CUCTEME XUMHUYECKHUX 3J1IeMeHTOB /.- 1. MeneneeBa: XuMHUUYECKUI 3HAK, MOPSIKO-

BBIIl HOMED, NIEPUOJ, IPyIIa, IOATPYIIA, OTHOCUTENbHAS aTOMHAsl Macca, CTPOCHHUE aTo Ma
(3apsn saapa, YuCIIo MPOTOHOB M HEUTPOHOB B sIJIpe, 00IIee YUCIIO FIEKTPOHOB, pacipeiernne-

HUE 3JIEKTPOHOB I10 3JIEKTPOHHBIM CJIOSIM, IIPOCTOE BELIECTBO, (POpPMYJIa, HA3BAHUE U THUI
BBICIIETO OKCHJIA U TUJIPOKCUIA, JIETY4YEro BOJOPOIHOTO COSAMHEHUS (/111 HEMETAJUIOB));

v/ XapakTepu3oBaTh OOLIHE XUMUYECKHUE CBOUCTBA aM(POTEPHBIX OKCUIIOB M THAPOKCHIOB;

v IPUBOJUTH MIPUMEPBI PEaKLUii, TOATBEPKIAIOIINX XUMHUECKHE CBOMCTBA aM(OTEPHBIX OK-
CHUJI0OB U THUJPOKCH/IOB;

v/ J1aBaTh XapaKTEPUCTUKY XMMHUYECKHUX PEAKIMil [0 YUCITY U COCTABY UCXO/IHBIX BEIIECTB U
IIPOAYKTOB PEAKLIMHU; TEIIIOBOMY 3(PPEKTY; HANIPaBICHUIO IPOTEKAHUS PEaKUH; N3MEHEHHIO
CTENEHEN OKUCIIEHUS SJIEMEHTOB; arpEraTHOMY COCTOSIHUIO MCXOHBIX BELECTB; YYACTHIO Ka-
TalIu3aTopa;

v/ OOBSCHSTDH M MIPUBOJIUTH PUMEPHI BIUSIHUS HEKOTOPBIX (HakTo poB (IpUpOJIa pearupyrommx
BELIECTB, KOHLEHTPALUs BEUIECTB, JaBICHHUE, TEMIIEpaTypa, KaTalu3aTop, IOBEPXHOCTh CO-
IIPUKOCHOBEHUS PEarupyroLIuX BEUIECTB) HA CKOPOCTh XUMUYECKUX PEAKIIMIA;

v/ HaOJIIOaTh M ONKCHIBATh YPABHEHHS PEAKIUil MEXKy BELIECCTBAMHE C TOMOLIBIO €CTECTBEH-
HOTO (PyCCKOI'O MJIM POJIHOTO) SI3bIKA U SI3bIKA XMMHUU;

v/ TIPOBOJIUTH OIIBITHI, IOATBEPKIAIOIINEC XMMUYECCKUE CBOMCTBA aM(OTEPHBIX OKCHJIOB U THJI-
POKCH/IOB; 3aBUCUMOCTh CKOPOCTH XMMHYECKON PeakIuyl OT pa3inyHbIX (PakTopoB (Ipupoaa
pearupyouux BEIECTB, KOHIICHTpaLUs BEIIECTB, 1aBJICHUE, TEMIIEPATypa, KaTaau3aTop, I0-
BEPXHOCTh COIIPUKOCHOBEHUS PEarupyrOIINX BEIIECTB).

MeTal’lpe}IMeTHLIe pe3yabTaThbl oﬁyqe}mﬂ

VYyamuiicst JOJKEH ymems:

v/ OnpenensTh 11eib YIeOHON NesITeIbHOCTH C MOMOIIBIO YUUTEINS H CAMOCTOSITEIILHO, HCKATh
CpeZCTBa ee OCYIIECTBIECHUs, paboTas 0 IIaHy, CBEPATh CBOU JIEHCTBHS C 1I€IIbIO U IIPU
HE00XOIMMOCTH UCIPABIISATH OLIMOKHU C TOMOIIBIO YUUTENS U CAMOCTOSITENIBHO;

v/ COCTaBJISITh aHHOTAIIHIO TEKCTA;

v/ CO371aBaTh MOJICIIU C BBIJICJICHUEM CYIICCTBEHHBIX XapaKTEPUCTHK O0BEKTa M MPECTaBICHUEM
UX B IPOCTPAHCTBEHHO-TpapUUEeCKON MIIM 3HAKOBO-CUMBOJINYECKOH (hopme;

v/ ompenensaTh BUABI Kilaccu(pUKaK (€CTECTBEHHYIO U HCKYCCTBEHHYIO);

v/ OCYIIECTBIIATH MPSIMOE ACAYKTHBHOE JOKA3aTEIbCTBO.

TEMA 1. METAJLJIBI (19 gacos)

[Tonoxxenne metaiuioB B Ilepuoanyeckoii cucteme xumuieckux 3neMeHToB . M. Menpaenee-
Ba. MeTtajuinyeckasi KpuCTaJuIMyecKas peleTka i MeTajsinueckas XuMuueckas cBsizb. OOmime
¢u3nueckue cBoiicTBa MetaioB. CIulaBbl, UX CBOMCTBA U 3HaUEHHE. XUMUYECKHE CBONCTBA Me-
TaJVIOB KaK BOCCTAHOBUTEJIEH, & TAKXKE B CBETE UX MOJIOKEHUS B DJIEKTPOXUMHUECKOM ALY
HanpspkeHui MetayuioB. Koppo3ust MeTaiioB 1 criocoObl 00pbObI ¢ Hell. MeTaibl B IPUPOE.
OOu1re criocoObl UX MOTYYEHHUS.

O0mas xapakTepucTHKA HIeJ0YHbIX MeTaN10B. MeTtamisl B npupoze. O61ue crnoco-

661 ux nonyuenus. Crpoenue atomoB. Ll{enounsle MeTamIbl — MPOCThIEe BellecTBa. Bakueiimue
COEIMHEHUS IIET0YHBIX METANIOB — OKCH/JIbI, THAPOKCHABI M COJH (XJIOpUIbI, KapOOHATHI, CYIb(aThl,
HUTPATH), UX CBOMCTBA M MPUMEHEHHE B HApOIHOM Xo03siicTBe. Kanuiinbie y1o0peHus.

OO0was xapakTepuCTHKA 3J1eMeHTOB ri1aBHoi noarpynns! Il rpynnei. Ctpoenue aro-

MOB. [IlenrouHO3eMeNbHBIE METAIIBI — MPOCTHIE BELIECTBA. BajkHeNINe COeTMHEHUS IET0YHO-
3eMEJIbHBIX METAJIIOB — OKCHUbI, THPOKCUIBI U COJIH (XJIOPH/IbI, KApOOHATHI, HUTPATHI, CYIb(aThl,
¢docdatsl), UX cBOICTBAa U MPUMEHEHHUE B HAPOJIHOM XO3sIHCTBE.

AmomuHuii. CTpoeHue aroma, pusndeckre U XMMHUECKHUe CBOMCTBA MPOCTOT0 BEIIECTBA.
CoenuHeHUs AIFOMUHUS — OKCHJI ¥ THA-POKCU, UX aM(pOTEpHBIA XapakTep. BaxkHeiie conu
amomunus. [IpumMeHeHre aTlftoMUHUS U €70 COCTMHEHU.

Kenezo. Crpoenue aroma, pu3nUecKue 1 XMMUYECKHE CBOWCTBA MIPOCTOro BelecTna. I'eHe-
trueckue psanbl Fez+ u Fes+. Baxkneimue conu xene3a. 3HaUueHUE Kene3a U €ro COSTMHCHU I



JUTSl IPUPOJABI U HAPOJHOTO XO3SHUCTBA.

JemoncTpanun. O0pa3ipl HIETOYHBIX U IIET0YHO3EMENbHBIX MeTaIoB. OOpasIibl CIIaBOB.
B3anmoneiicTBre HaTpus, TUTUS U KaJbLKs C BOAOW. B3auMonencTBue HaTpus U MarHus ¢ Kuc-
nopoaoM. B3anmozeiicTBrue MeTaioB ¢ HemeTautaMu. [lomydenue ruapokcuaos skeesa (11) u
(.

JlaGopaTopHble onbIThl. 12. B3anmoielicTBie pacTBOPOB KUCIIOT U COJICH ¢ MeTaiiamu. 13.
OznakomiieHue ¢ pyaamu xenesa. 14. OkpaiirBaHue IIaMeH COJISIMU HIEIOYHBIX METaJUIOB.
15.B3aumoperictBue Kaiiblus ¢ Bojiod. 16. [TonyueHne ruipokcuia Kaablys U UCCIEA0BAaHUE €T0 CBOMCTB.
17. Ilony4yeHue ruipoKcuaa aJlOMUHUS U UCCIIEA0BaHuE €ro cBorcTB. 18. Bzaumo-

JefCcTBUE XKene3a ¢ ColistHoN kucioTol. 19. [Tonyuenue ruapokcunos xenesa (11) u (II1) n uzy-
YEHUE UX CBOMCTB.

IIpakTuyeckue padorpl. 1. Pemienne skcepuMeHTaIbHBIX 3a7a4 Ha paclioO3HaBaHUE U MO-
Jy4eHHUE COCAMHEHUN METaIOB.

IIpenmeTHBIE pe3yabTAaThI 00yYeHHSA

VYyamuiics JOJKEH ymems:

v/ UCIOJIB30BAaTh MPU XapPaKTEPUCTUKE METAJUIOB U MX COCTHHEHHI TOHSITHS: «METAIUIbI», «Psil aKTHBHOCTH
METAJUIOBY, «ILEJOYHbIE METAIIbI», «IIEIOYHO3EMEIbHBIE METAILIIBDY, UCIIOJIb30-

BaTh UX MPH XapaKTEPUCTUKE METAIJIOB;

v/ 1aBaTh XapaKTEPUCTHKY XUMUUIECKUX DJICMEHTOB-META/LIOB (IIEIOYHBIX METAJJIOB, MATHUS,
KaJbIUsl, alFOMUHUSA, JKelie3a) M0 UX MnoyoxeHuto B [leproaudeckoii cucteMe XUMHIECKIX
anemenToB Jl. 1. MenzeneeBa (XuMUueCKUi 3HaK, HOPSAIKOBBIM HOMEp, IIEpU OJ1, TPYIIIIA,
MOATPYIIa, OTHOCUTENbHAS aTOMHAsI Macca, CTPOCHHE aToMa (3apsi siipa, YUCIIO MPOTOHOB

Y HEUTPOHOB B si/ipe, OOIIEEe YUCIIO IIEKTPOHOB, PACIIPEICIICHHE SJIEKTPOHOB 110 3JIEKTPO H-
HBIM CJIOSIM), IPOCTOE BEIIECTBO, (OopMyJia, HA3BAHUE U TUII BBICILIEIO OKCH/IA U TUIPOKCHU-

na);

v/ Ha3bIBaTh COCJMHCHHUS METAUIOB U COCTABJIATH X (DOPMYIIBI [0 HA3BAHHMIO;

v/ XapakTepu3oBaTh CTPOCHHE, 00IIHe (PU3HUECKUE U XUMUIECKHE CBOMCTBA MMPOCTHIX BEIIECTB-METAIIIOB;
v 00BSACHSTH 3aBUCUMOCTh CBOMCTB (MJIH MPEACKAa3bIBATh CBOMCTBA) XUMHUUECKUX JIIEMEHTOB-
METaJUIOB (pajnyc, METAUIMUYECKHE CBOMCTBA 3JIEMEHTOB, OKUCIUTEIbHO-BOCCTAHOBUTEIIb-

HbIE CBOICTBA 3JIEMEHTOB) ¥ 00pa3yeMbIX UMU COSAMHEHUN (KUCIOTHO-OCHOBHBIE CBOMCTBA
BBICIINX OKCHJIOB U THAPOKCHUJIOB, OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIE CBOMCTBA) OT TOJIO-
»eHus B [lepuoanueckoit cucreme xumuueckux 3meMeHToB . 1. Menneneesa;

v/ ONMHCHIBATH OOIIME XUMUYECKHAE CBOMCTBA METAJIIIOB C MIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO
WJIM POJIHOTO) SI3BIKA U SI3bIKA XUMHUH,

v/ COCTaBJIATH MOJICKY/ISIPHBIC YPAaBHCHUS PEAKIINi, XapaKTEPU3YIOIINX XUMHUECKUE CBOMCTBA
METaJUIOB U UX COCTMHEHHM, a TAK)KE JICKTPOHHBIC YPaBHEHUS MTPOILIECCOB OKUCIICHUS -
BOCCTaHOBJICHUS; YPABHEHUS AIEKTPOIUTUUECKON TUCCOLUALINN; MOJIEKYIISIPHBIE, TIOJIHBIE U
COKpAIlleHHbIC HOHHBIE YPAaBHEHUS PEAKIINI C YIaCTHEM DJIEKTPOIUTOB;

v/ yCTaHaBJIMBATh MPUYNHHO-CIICACTBEHHBIC CBSI3U MEXKIY CTPOSHHEM aTOMa, XUMHUYECKOU CBSI3bI0, THIIOM
KPUCTALITMYECKON PEIIETKA METAIIJIOB U UX COSAMHEHUHN, NX OOUTMMH QHU3UY e-

CKMMH ¥ XUMUYECKHUMH CBOMCTBAMU;

v/ ONHCHIBATh XMMUYECKHUE CBOWCTBA MICTIOYHBIX U MIETOYHO3EMENIbHBIX METAJIJIOB, & TAKXKE
QATFOMUHHUS U JKeJIe3a U UX COCTMHEHUN C TTOMOIIBIO €CTECTBEHHOTO (PYCCKOTO WU POTHOTO)
SI3bIKA U S13bIKa XUMUHU;

v/ BBINOJIHATH, HAOIOIATh U OMUCHIBATh XUMHUYCCKHI SKCIICPUMEHT T10 PACIIO3HABAHUIO BaXK-
HEUINX KaTHOHOB METAJIOB, THIPOKCH/I-HOHOB;

v/ DKCIEPUMEHTAJIBHO MCCIICIOBATh CBOWCTBA METAJJIOB U X COSIMHEHHIA, PEIIaTh SKCIIEPUMEHTAIbHBIC
3a1auu 1o Teme «MeTamiby;

v/ ONHKCHIBATH XUMUYECKHUI IKCIIEPUMEHT C MMOMOIIBIO €CTECTBEHHOTO (PYCCKOTO UM POIHOTO)
SI3bIKA U S13bIKa XUMUH;

v/ TIPOBOJIUTH PacUeThl 0 XUMHUYECKUM (POPMYJIaM M YPaBHEHHSIM PEaKIIHi, IIPOTEKAOIIHX C
Y4aCTHEM METAJUIOB U UX COEAMHEHHII;

v oOpamatbes ¢ 1abopaToOpHbIM 00OPYIOBAaHHEM U HarpeBaTEIbHBIMUA IPUOOPaMHU B COOTBET-
CTBUHU C MPaBUJIAMH TEXHUKHU 0€30MacHOCTH;



v HaO01aTh 32 CBOMCTBAMU METAJUIOB U MX COCTUHECHUI U SIBICHUSMH, TIPOUCXOJISIIIUMHE C
HUMU;

v/ OIHCBHIBAaTh XUMUYECKHI SKCIIEPUMEHT C MIOMOIIBIO €CTECTBEH HOTO (PYCCKOTO WIIM POIHOTO) S3bIKA
A3bIKa XUMUHU;

v/ Jienathb BBIBOJBI 10 PE3yJIbTaTaM IPOBEICHHOIO SKCIICPUMEHTA.

MeTtanpeaMeTHbIe pe3yabTaThl 00yYeHH

VYyamuiicst JOJKEH ymems:

v/ paboTath 10 COCTABICHHOMY ILIaHY, HUCIIOJIB3Ysl HAPSAY C OCHOBHBIMH U JIOTIOJIHUTEIIbHBIC
cpezAcTBa (CIPaBOYHYIO JINTEPATYpY, CI0XkKHbIE TpUdopsl, cpeacrsa UKT);

v/ C IOMOIIBIO YUUTENsI OTOMPATh ISl PEIICHUS YUeOHBIX 3a]1a4 HeOOXOIUMBIE CIIOBAPH, JH-
LUKJIONIEINH, CIIPABOYHUKH, JIEKTPOHHBIE TUCKH;

v/ COIOCTABIISATH M OTOMPATh HH(POPMALIUIO, TIOJYYCHHYIO U3 Pa3IMYHbIX HCTOYHUKOB (CII0Ba-
PH, SHUUKIIONEIUY, CIIPABOYHUKH, 3IEKTPOHHbBIE TUCKH, ceTh IHTEpHET);

v/ mpenctaBisaTh HHGOPMAIIUIO B BUJIE TAONIHUII, CXEM, OIIOPHOTO KOHCIIEKTa, B TOM YHUCIIE C
npumeHenuem cpeacts UKT;

v 0hopMIISATH CBOM MBICIH B YCTHOM U MUCHbMEHHON PEUU C YYETOM CBOMX YUYCOHBIX H XKU3-
HEHHBIX PEYEBBIX CUTyallui, B TOM 4ucie ¢ npumeHenueM cpeacts UKT;

v/ COCTaBISITh PELICH3HIO HA TEKCT;

v/ OCYILECTBIISTH JOKA3aTeIbCTBO OT IPOTHBHOTO;

v/ OIIpeleNsITh, HCXO/Is U3 YUeOHOM 3a/1a41, HEOOXOIUMOCTb UCIIOIb30BAHMSI HAOIIOICHUS HITH
SKCIIEPUMEHTA.

TEMA 2. HEMETAJLIBI (30 1acos)

OOm1ast xapaKTepUCTHKA HEMETAJUIOB: ToIoKeHue B [leproanyeckoit cucreMe XUMHYECKIX
anemeHToB Jl. V1. MeneneeBa, 0COOEHHOCTH CTPOEHUS aTOMOB, 3JIEKTPOOTpULIATETBLHOCTH (D0)
KaK Mepa «HEeMEeTANIMYHOCTIY, piax D0. Kpucraminueckoe CTpoOeHHE HEMETAIIJIOB — MPOCTHIX
BeniecTB. Ajutorponus. dusnueckue cBoicTBa HEMETAIOB. OTHOCUTEIBHOCTD ITOHATHH «Me-
Tal» U «HEMETAILD.

Boaopoa. [Tonoxenue Bogopoaa B [lepuoandeckoii cucteMe XuMHYeCKUX 3eMeHToB JI. 1.
MenpeneeBa. CTpoeHue atoma U MoJIeKyJbl. DU3nUecKre U XMMHUYECKHEe CBOICTBAa BOJOPO/Ia,
€ro MOoJy4YeHUE U IPUMEHEHNE.

Bopa. Ctpoenue monekyinbl. Bogoponnas xumuueckas cBs3b. Ousnueckue cBoiicTBa BOJIBI.
AHoMauM cBOMCTB BoJbL. ['uapoduiabHble U ruapodoOHbIe BelecTBa. XMMUYECKHE CBOMCTBA
Bozbl. KpyroBopot Bojibl B mpupoze. Bogoouncrka. Aspanus Boabl. beiToBbie puinbTpsl. MuH e-
pasibHbIE BOJBL. JIMCTUIUIMPOBAaHHAS BOJA, €€ MOJIYYEHNE U IPUMEHEHHUE.

OO0mas xapakrepucTuka rajoreHos. CtpoeHue aromoB. [IpocTeie BeliecTBa 1 OCHOBHbBIE
COeIMHEHUS raJIoreHoB, UX cBoiicTBa. KpaTkue cBeneHus o xyope, 6pome, ¢prope u itozge. I1p u-
MEHEHHE rajJloreHOB U UX COEIMHEHUI B HApPOJAHOM XO03S1CTBE.

Cepa. CtpoeHue aTroma, aJlJIOTPOIHs, CBOMCTBA U IPUMEHEHHE poMOndecKoil cepbl. OKCHIbI
cepsl (IV) u (VI), ux nonydenwne, cBoiicTBa u npuMeHenne. CepHasi KUCIOTa U €€ COJIU, UX
IIPUMEHEHHE B HAPOJAHOM X03s1iicTBe. [IpOM3BOACTBO CEPHOM KHUCIIOTHI.

A3zot. CTpoeHue aroma U MOJIEKYJIbI, CBOMCTBA ITPOCTOr0 BelllecTBa. AMMHAaK, CTPOCHHUE,
CBOMCTBA, OJydyeHue U npuMeHeHue. Coau aMMOHUS, UX CBOMCTBA U IpuMeHeHue. OKCHUIbI
azota (II) u (IV). A3oTHas Kuciora, ee cBoiicTBa U puMeHeHne. HuTpatel 1 HUTpUTHI, Tpolie-
Ma UX COJIEP)KaHUs B CEIbCKOXO03AUCTBEHHOM MPOAYKIIUU. A30THBIE yIOOpEeHHUS.

®ocdop. CtpoeHue atoma, aJUIOTPONUS, CBOWCTBA 6eoro u KpacHoro gocdopa, ux mnpu-
MeHeHue. OcHOBHbIE coetuHeHus: okcul pochopa (V) u oprodochopHas kuciota, pocharsl.
dochopHble yaoOpeHus.

¥Yraepoa. Ctpoenue aroma, aJuloTponHus, CBOWCTBa MoaAupuKaluii, mpuMeHeHne. OKCHIBI
yraepona (I 1) u (IV), ux cBolicTBa u npuMeHnenne. KapOoHATHI: KalbIUT, COAA, MTOTAII, UX
3HAUEHUE B MIPUPOJIE U KU3HU YEIIOBEKA.

Kpemunii. CTpoenue aroma, KpucTalIM4eCKUil KpEMHUM, €ro CBOWCTBA U MPUMEHEHHE.
Oxcunp xpemuus (IV), ero npuposeie pa3sHOBUAHOCTH. CUIIMKAThI. 3HAYEHUE COEAMHEHUN
KPEMHHS B )KMBOM M HE)KUBOU npupojie. [IoHsTHE 0 CHIMKAaTHON MTPOMBIIIIIEHHOCTH.
JemoncTpanuu. O6pasiibl raloreHoB — MPOCTHIX BellecTB. B3anumoaelcTBre raloreHoB ¢



HaTpHUEM, C ATIOMUHHEM. BrITecHeHnE X10poM Opoma Wi Hoza U3 pacTBOPOB MX cosiel. B3au-
MOJICHCTBHUE CEPBI C METAIIJIaMU, BOJIOPOJIOM M KUCIOPOIoM. B3anmoaeiicTBre KOHIIEHTPH -

POBaHHOM a30THOM KUCIOTHI ¢ Mebto. [lormomenne yriueM pacTBOPEHHBIX BELIECTB WIH I'a-

30B. BoccranoBnenue meau u3 ee okcuaa yriaeM. O0pasiibl MpUPOJIHBIX COSTUHEHUN XJI0pa, ce-

pol, Gpocdopa, yriepoaa, kpemaus. OOpasiipl BaXXHEHIINX I HAPOIHOTO X03AHUCTBA CyIb(aTOB,HUTPATOB,
kapOoHaToB, GochaTtoB. OOpa3ibl CTEKIIa, KEPAMUKH, [IEMEHTA.

JlabopaTopusblie onbIThl. 20. [Tonyuenue u pacno3HaBanue Bojgopoaa. 21. Mccnenosanue no-
BEPXHOCTHOTO HATsKeHUS BOJbL. 22. PacTBopeHue epMaHraHaTa Kajvs WK METHOTO Kyropoca B Boje. 23.
I'uaparanms o6e3BoxenHoro cyibdara menu (II). 24. M3roroBnenue rumcoBoro ormnevarTka. 25.
O3HaKOMIICHHUE C KOJIIEKIIMEeH OBITOBBIX (UIBTPOB. 26. O3HAKOMIIEHHE C COCTABOM MHHEPAJILHON BOABIL. 27.
KauectBennas peaxius Ha rasioreHUA-uOoHbI. 28. [lonyuenue u pacno3naBanue kuciaopoaa. 29. ['openue
cepsl Ha Bo3ayxe U B kuciopoe. 30. CroiicTBa pa3zdaBiaeHHON cepHON KUCTOTHL. 3 1. Mi3ydueHue cBOMCTB
ammuaka. 32. PacrioznaBanue coneit ammonust. 33.CBoiicTBa pa30aBiIeHHON a30THON KUCIOTHL. 34.
B3anMoeiicTBre KOHIIEHTpUPOBAaHHOM a30THOM KHUCIIOTHI ¢ Mebto. 35. ['openue pocdopa Ha Bo3ayxe u B
kucnopone. 36. PacmoznaBanue docdatos. 37. I'openue yris B kucnopoae. 38. [lonyyeHue yroinpHOU
KHUCJIOTHI M U3y4ueHue ee cBorcTB. 39. [lepexon kapOoHaToB 6 ruapokapOoHartsl. 40. Paznoxenue
runpokapOonara HaTpus. 41. [lonydyeHne KpeMHEBOI KUCIIOThI U U3yUEHUE €€ CBOICTB.

IIpakTunyeckue padorsl. 2. Penenne sxcrepuMeHTaIbHBIX 3a1a4 1o Teme «l[loarpymnmna rano-

reHoB». 3. Pemenue sxkcnepuMeHTaIbHBIX 33114 1o TeMe «lloarpymma kucnoponaay. 4. [lomyye-

HUE, cOOMpaHue U pacrio3HaBaHKE ra3oB.

IIpenmeTHbIe Pe3yJabTATHI 00yUEeHUSA

Ydamuucs JOJKEH ymems:

v/ UCIIOJIb30BATh MPH XapPAKTEPUCTUKE METAJUIOB U MX COCTUHCHUI MOHATUS: «HEMETAIIIbD»,
«TaJIOTEHBI», «ALTOTPOITHBIE BUIOU3MEHEHUS», <CKECTKOCTh BOJIBI», «BPEMEHHAs KECTKOCTh

BOJIbI», «IIOCTOSIHHASI )KECTKOCTh BOJIBD», «OO0IIast >KECTKOCTh BOJBI;

v/ 1aBaTh XapaKTEPUCTHKY XUMHYCCKUX JIEMEHTOB-HEMETAIOB (BOAOPO/IA, FAJIOI€HOB, KHC-

J0poa, cepsl, a3ota, Gocdopa, yriepoaa, KpEMHHS) TI0 UX TOJ0kKeHu o B [lepuoamaeckoit

cucteme xumudeckux snemeHToB /1. . MenneneeBa (XuMU4eCKH 3HAK, MOPSAKO BBII HO-

Mep, IEPUOJ, rpyIa, MOArpyIna, OTHOCUTENbHASI aTOMHAasi Macca, CTpOeHHE aToMa (3apsij

S7Ipa, YUCIIO TPOTOHOB M HEUTPOHOB B sJIpe, 00IIIee YUCIIO IIEKTPOHOB, paclpeieleHue

AJIEKTPOHOB I10 3JIEKTPOHHBIM CJI0SIM), IPOCTOE BELIECTBO, (OpMYJia, HA3BAaHUE U THUII

BBICIIIETO OKCHUJA U THJIPOKCH A, GopMylia U XapaKTep JeTy4ero BOJOPOTHOTO COSAMHEHNUS);

v/ Ha3bIBaTh COCAMHCHUS HEMETAIUIOB M COCTABJIATh UX (DOPMYJIBI IO HA3BAHUIO;

v/ XapakTepu3oBaTh CTPOCHUE, 00IMe (PU3HMUECKIE U XUMUYECKUE CBOMCTBA MPOCTHIX
BEILIECTBHEMETAIIJIOB;

v/ OOBSCHSTH 3aBUCHMOCTh CBOWCTB (MJTH MPECKAa3bIBAaTh CBOMCTBA) XMMHUYECKUX 3JICMEHTORB-
HEMETaJJIOB (paanyc, HEMETAITIMYECKHE CBOMCTBA 3JIEMEHTOB, OKUCIUTEIbHO-BOCCTAHO-

BUTEJIbHBIE CBOMCTBA AJIEMEHTOB) U 00pa3yeMbIX HMH COETUHEHUH (KUCIOTHO-OCHOBHBIE

CBOMCTBA BBICIIUX OKCHJIOB M TUAPOKCUIIOB, JETYYUX BOJOPOIAHBIX COCAUHEHUHN, OKUCT -
TeIbHO-BOCCTAHOBUTENBHBIE CBOMCTBA) OT MOJ0XKeHUs B [lepnoanueckoil cucteme XuMu-

yeckux ayiemeHToB J[. . Meneneena;

v/ OIUCHIBATH OOIIME XUMHUECKHE CBOMCTBA HEMETAIJIOB C TOMOIIBIO €CTECTBEHHOTO (PYCCKO-

T'O WK POJTHOTO) SI3BIKA U SA3BIKA XUMUH;

v/ COCTaBJISTh MOJICKYJISIPHBIC YPAaBHEHUS PEAKIINM, XapaKTEPU3YIOIINX XUMHUUECKUE CBOMCTBA
HEMETAJUIOB U UX COETMHEHMM, a TAK)Ke SJIEKTPOHHBIE YPABHEHUS MPOIIECCOB OKUCICHUSI-
BOCCTAHOBJICHUSI; YPaBHEHHUS SJIEKTPOIUTUYECKOM TUCCOLMALINN; MOJIEKYJISIPHBIE, TTOJIHBIE U
COKpallleHHbIE HOHHBIE YPaBHEHHUS PEAKIIMM C y4aCTHEM JIEKTPOIUTOB;

v/ yCTaHABIMBATh MPUIUHHO-CICICTBEHHBIC CBA3U MEX]y CTPOCHHEM aTOMa, XUMUYIECKOH CBSI3bI0, THIIOM
KPUCTAJIMYECKON PEIIETKN HEMETAJUIOB U UX COeIMHEHUH, UX 00muMH Hu3u-

YECKUMH U XUMUYECKHUMH CBOMCTBAMU;

v/ OIUCHIBATh XUMHUYECKHE CBOICTBA BOIOPO/IA, TAIOTEHOB, KHCIOpO/ia, Cepbl, a30Ta, pocdopa, rpadura,
arMa3a, KpeMHHS U UX COCMHEHUI ¢ TOMOIIBIO €CTECTBEHHOTO (PYCCKOTO WIIM POJHOTO) S3bIKA U A3bIKA
XUMHH,

v/ ONHCHIBATH CIIOCOOBI YCTPAHEHHUSI dKECTKOCTH BOJIbI U BBITIOJIHATH COOTBETCTBYIOIIUN UM XH-



MUYECKHUM DKCIIEPUMEHT;

v/ BBITIOJIHATH, HAOJIFOIATh U OMKUCHIBATh XMMUYCCKHI IKCIIEPUMEHT 110 PACcliO3HABAaHHIO HOHOB
BOJIOpOJa U aMMOHUSI, Cynb(ar-, KapooHat-, CHiIMKaT-, pocdar-, xmopua-, 6poMu-, Ho-
TU-UOHOB;

v/ SKCIIEPUMEHTAILHO MCCIIEA0BATh CBOMCTBA METAJUIOB M MX COCITUHEHU, pelliaTh IKCIIEPH-
MEHTaJIbHbIE 3a7a4M 110 TeMe «HemeTamby;

v/ OIUCHIBATh XUMHUYCCKHUI KCIIEPUMEHT C TIOMOIIBIO €CTECTBEH HOTO (PYCCKOTO MIIH POJHOTO) SI3bIKA
S3bIKa XUMUU;

v oOpaiatbes ¢ 1abopaTopHbIM 000PYI0BAaHHEM U HArpeBaTE/IbHBIMU IIPUOOPAMHU B COOTBET-
CTBUHU C MPaBUJIAMH TEXHUKHU 0€30MacHOCTH; HaOI0aTh 3a CBOWCTBAMH HEMETAJUIOB U UX CO-
€IMHEHUH U SIBJICHUSIMH, TPOUCXOSAIIUMH C HUMU;

v/ JienaTh BBIBOJIBI IO PE3YJIbTaTaM MIPOBEIACHHOTO SKCIIEPUMEHTA.

v/ TIPOBOJIUTH PAcUEThl 0 XUMUIECKUM (DOpMYITaM ¥ ypaBHEHHSIM PEaKI[Hii, MPOTEKAOIIHX C
y4acTUeM HEMETaJUIOB U UX COeIMHEHUH.

MeTanpeaMeTHbIe Pe3yJbTaThl 00y4eHUsI

VYyamuiicst 1OJKEH ymenuvl

v/ OpraHM30BbIBATh YIeOHOE B3aUMO/ICHCTBHE B IPpyIIe (pacipeaeasTh POJIH, J0rOBAPUBATHCS
JPYT C IPYTrOM U T. 11.);

v/ npeaBuaeTh (IPOTHO3UPOBATH) MOCIEACTBUS KOJJICKTUBHBIX PEIICHHIA;

v/ IOHUMATh IPUYMHBI CBOETO HEYCIEXa U HaXOAUTh CIIOCOOBI BHIXO/Ia U3 3TOW CUTYAIHH;

v/ B JIMAJIOTE C YYUTEIEM YUYUThCS BHIPA0ATHIBATH KPUTEPUU OLICHKH M ONPEICIIATh CTEIIECHD
YCTICITHOCTH BBITIOJTHEHUS CBOCH PabOTHI M paOOTHI BCEX, HCXOIS U3 UMEIOIUXCSI KPUTEPHEB,
COBEpIICHCTBOBATh KPUTEPUH OLIEHKH U MOJIb30BATHCA UMU B XOJI€ OIICHKU M CAaMOOLICHKH;

v/ OTCTauBaTh CBOKO TOUKY 3PEHUS, apTyMEHTHUPYSI €€;

v/ TIOJTBEPXKIaTh ApIyMEHTHI (DakTaMu;

v/ KPUTHYHO OTHOCHUTBCS K CBOEMY MHEHHUIO;

v/ clymiarth IpyruX, MbITaThCs IPUHUMATh APYT'YIO TOUKY 3PEHUS, ObITh TOTOBBIM H3MEHHUTD
CBOIO TOYKY 3PEHUS;

v/ cocraBiaTh pedepar 1o onpeeneHHomn popme;

v/ OCYILECTBIIATH KOCBEHHOE Pa3/IeiMTEIbHOC J0KAa3aTeIbCTBO;

v/ onpeneNsTh, UCXO0/Is U3 YUeOHOH 3a1a4u, HEOOXOAMMOCTh MCIIOJIb30BaHMSI HAOIOCHUS HITH
AKCIEPUMEHTA. _ _

TEMA 3. OGOBILIEHHUE 3HAHUHU 110 XUMHUU 3A KYPC OCHOBHOMH HIKOJIBI (4 gaca)
[Tepuonnueckuii 3akoH u [leprnonnueckas cucreMa xumuyeckux 3seMmeHToB . M. Menne-
neeBa. Pu3nUECKUN CMBICI MOPSAKOBOIO HOMEpA 3JIEMEHTa, HOMEPOB MEPUO/ia U TPYIIIbI. 3aKo-
HOMEPHOCTH U3MEHEHHUS CBOMCTB 3JIEMEHTOB U UX COCUHEHUN B IEPUOAX U TPyMIax B CBETE
MIPEACTABJICHUI O CTPOCHUH aTOMOB AJIEMEHTOB. 3HaueHue [leprnoanueckoro 3akoHa.

Buapl XMMUYEeCKUX CBSA3€HM M TUIIBI KPUCTATUIMUECKUX PEHIETOK. B3anMOCBsI3b CTpOCHUS 1
CBOWCTB BEILECTB.

Knaccudukanus XuMHUECKUX peaklui Mo pa3INuHbIM MPU3HAKaM (YHCIIO U COCTaB pearu-
PYIOIINX W 00pa3yIOIINXCS BEIIECTB; HAIMYNUE TPAHUIIBI pa3aena ¢a3; TerioBoi 3G dexT; u3me-
HEHHUE CTENIEHEW OKUCIIEHUS aTOMOB; UCIIOJIb30BaHUE KaTaJIU3aTOpa; HAllpaBJICHUE IPOTEKaHUs).
CKOpOCTh XMMHUYECKUX peakIuii U (aKTOphI, BIUAIONIHE Ha Hee. OOpaTHMOCTh XUMHUUYECKHUX Pe-
aKIUK ¥ cIocoObI CMEIEHUSI XUMUYECKOTO PAaBHOBECHSI.

[IpocTeie u cioXHBIE BenecTBa. MeTauTbl M HEeMEeTAIIbL. [ eHeTHYeCKre psiapl MeTasuia, HeMe-
Tajuia u nepexogHoro Meramia. OKCUABI U TUAPOKCUIBI (OCHOBAHMSI, KCIOTHI, aM(pOTepHbIE
ruapokcuabl), Conu, ux cocTas, KiaccupuKkanus U o0IIre XUMHUYECKIE CBONCTBA B CBETE
TEOPUH JIEKTPOIUTHUECKON TUCCOUAIIUN.

JIMUHOCTHBIE PE3YJIbTATbBI OBYUYEHUS

Yyamuics J10JKEH:

v 3HamMb U NOHUMAMb. OCHOBHBIC HCTOPHUYECKUE COOBITHS, CBSI3aHHBIE C Pa3BUTHEM XHMHHU U OOIIECTBA;
JTOCTIKEHHS B 00JIaCTH XUMHH M KYJbTYPHBIC TPAJAUIMH (B YACTHOCTH, HAYYHBIC

TpaJUIINN) CBOCH CTPaHbI; OOIIEMUPOBBIE TOCTHKEHHUS B 00JIaCTH XUMUH; OCHOBHBIE TIPUH-



IIUIIBI ¥ TTPaBHUJIa OTHOIIEHUS K MPUPOJIE; OCHOBHI 3/10p0 BOro 00pasa >KU3HHU U 310pOoBhecOe-
peraromux TEXHOJIOTUH; IPaBUjia MIOBEICHNS B UPE3BbIYAHBIX CUTYalUsIX, CBA3aHHBIX C BO3-
JeCTBUEM Pa3IMYHBIX BEIIECTB; OCHOBHBIC MTPaBa U 0053aHHOCTH I'pakJIaHUHA (B TOM YHC-

JIe y4alllerocs), CBA3aHHbIE C JMYHOCTHBIM, IPO(ECCHOHAIBHBIM U )KU3HEHHBIM CaMOOIIpe-
JeTICHHEM; COLMAIIbHYIO0 3HAYMMOCTb U COJIepKaHue MpodeccHii, CBA3aHHBIX C XUMUEH;

v/ ucnvimuléams. 1yBCTBO TOPIOCTH 32 POCCUIICKYIO XUMHYECKYIO HAYKy U YBa)XKCHUE K HCTOPUH €€
pa3sBUTHSL; YBaKEHUE U IIPUHATHE JOCTHKEHUIH XMMUU B MUPE; TF0OOBb K IPUPOJIE;

YBaXXEHHE K OKPYKAIOUIUM (y4alIUMCsl, YYUTEISIM, POAUTEISIM U Jp.) — YMETh CIIyIIaTh U
CIIBILIATh IAPTHEPA, IPU3HABATh IIPABO KaXKJOr0 Ha COOCT BEHHOE MHEHME, IPUHUMATh pe-
LIEHUS C yY4E€TOM IO3ULUI BCEX YYACTHUKOB; YYBCTBO IIPEKPACHOTO U ICTETUYECKUX YyBCTB

Ha OCHOBE 3HAaKOMCTBAa C MHUPOM BEILECTB U UX IPEBPAILECHUN; CAMOYBAXXECHUE U SMOLIMO-
HAJIBHO-TIOJIOKUTEIILHOE OTHOIICHHUE K cele;

v/ npusHasamu: IEHHOCTb 37I0POBbs (CBOETO M APYTHUX JIF0/ICi); HEOOXOAUMOCTh CAMOBBIPKCHUS,
caMopeanu3aluy, COUAIBHOIO IPU3HAHMNS;

v/ 0co3Ha6amb: TOTOBHOCTD (WJIM HErOTOBHOCTB) K CAMOCTOSITEIILHBIM IIOCTYIIKAM M JICHCTBUSIM,
OTBETCTBEHHOCTb 32 MX PE3yJIbTaThl; TOTOBHOCTh (MJIM HETOTOBHOCTH) OTKPHITO BhIpa)KaTh U OTCTaUBATh
CBOIO ITO3MIIMIO U KPUTUIHO OTHOCUTHCS K CBOUM ITOCTYIIKaM;

v/ nposiensime: SKOJIOTHYECKOE CO3HAHKE; T00POIKENATEIbHOCTD, TOBEPUE M BHUMATEIBHOCTD K JIFOISIM,
TOTOBHOCTb K COTPYAHHUYECTBY U APY*kO€, OKa3aHUIO IOMOILU TeM, KTO B HEH HYX-

naercsi; 0000IEHHBIH, YCTOMUMBBINA M M30MPATENbHBINA TO3HABATEIbHBI HHTEPEC, HHULIUATH-
BY U J1I0003HATEIBHOCTh B M3YUEHUH MUPA BEIIECTB U PEAKIIMI; LIeJIeyCTPEMICHHOCTh U
HAaCTOWYMBOCTb B JOCTHKEHUH 11€JI€i1, TOTOBHOCTD K IIPEOIOJIEHUIO TPYAHOCTEH; YOSKICH-
HOCTb B BO3MO>KHOCTH TIO3HAHUS NPUPO]Ibl, HEOOXOIMMOCTH Pa3yMHOI'0 UCIOJIb30 BaHUS J10-
CTH>KEHUI HAYKU U TEXHOJIOTMH JUIsl pa3BUTHS OOLIECTBA,

v yMemp: yCTAHABIIUBATH CBS3b MEXIY LIEIbIO U3YUYCHHS XUMHUH U TEM, JUIS Yero OHa 0Cy-
IIECTBIIAETCS (MOTUBAMHU ); BBIIIOJIHATH KOPPUTHPYIOILYIO0 CAMOOLIEHKY, 3aKII0YatOIIyOCs B
KOHTPOJIE 3a ITPOLECCOM U3Y4EHUSI XUMUHU U BHECEHUU HEOOXOJMMBIX KOPPEKTUBOB, COOT-
BETCTBYIOIIMX 3TallaM U CII0CO0aM M3ydeHHs Kypca XMMUH; BBITIOIHATH PETPOCTIEKTHBHYIO
CaMOOLICHKY, 3aKJIFOYAIOIYIOCS B OLIEHKE ITPOLIECCa U Pe3ysbTaTa U3y4eHUs Kypca XUMHUH OC-
HOBHOM IIKOJIBI, IIOJIBEICHUH UTOIOB HA OCHOBE COOTHECEHHS LIeJIeH U PE3yJIbTaTOB; CTPO-

UTh )KU3HEHHBIE U IPO(ECCHOHATBHBIC IIJIAHbI C YYETOM KOHKPETHBIX COLMANIbHO-
UCTOPUYECKHX, TOJTUTHUECKUX U SKOHOMHUYECKUX YCIOBUI; OCO3HaBaTh COOCTBEHHBIE 1IEHHO-
CTH ¥ COOTBETCTBHUE UX IIPUHUMAEMBIM B KU3HH PELICHUSAM; BECTH JHAJIOT HA OCHOBE PaBHO-
IIPaBHBIX OTHOIIEHWI W B3aMMHOI'O YBAXXCHUS; BBIJICIATh HPAaBCTBEHHBIN aCIIEKT IIOBEJICHUS U
COOTHOCHUTB MOCTYIKH (CBOM U APYTHX JIIOJIEi) U COOBITHS C MPUHATHIMU STHYECKUMH HOP-
MaMH; B MpeJieaax CBOUX BO3MOXKHOCTEN POTUBOJAEHCTBOBATE JEHCTBUAM U BIMSHUAM,
MPEJCTABISAIOIINM YIpO3y KU3HH, 3/J0POBbIO U 0€30MaCHOCTH JINYHOCTU M OOLIECTB.
MJIAHUPYEMBIE PE3YJIbTATHI YYEBHOU JEATEJIBHOCTHU

B pe3ynprare n3ydeHuss XMMUM Y4EHUK OCHOBHOM IIKOJIBIL:

v/ Hay4duTCs 0CO3HaBaTh OOBEKTHBHYIO 3HAYMMOCTh OCHOB XUMHUYECKOI HAyKH KaKk 00J1acTH
COBPEMEHHOT'0 €CTECTBO3HAHUS, KOMIIOHEHTA 001el KyJIbTYphl U IPAKTUYECKON Aesi-
TEJIbHOCTHU Y€JIOBEKa B YCIOBHUSAX BO3PACTAIOIIEH «XUMHU3ALMI» MHOTUX cep )KU3HU COBPEMEHHOTO
o011ecTBa;

v/ OBJIaJICET CUCTEMOW XUMHUECKUX 3HAHUH — MOHATHIMH, 3aKOHAMH, TEOPUSIMH U SI3BIKOM
HAyK{, IMEIOLIMMH Ba)KHOE 00111e00pazoBaTeIbHOE U M03HABATEIbHOE 3HAYCHHE, ecTe-
CTBEHHO-HAyYHBIMU METO/IAMM MCCIIEJOBAHNUS BEIIECTB U XUMHUUYECKUX SBJICHUM, CBEJIE-

HUSIMU 10 HCTOPUY CTAHOBJIEHUSI XUMUH KaK HAyKHU;

v/ TIOJIYYHUT MPEACTaBICHHE O CIOKHOM KOMIIICKCE OTHOIICHHH B CHCTEMaX «JIeJI0BEK — Be-
LIECTBO» U «BEUIECTBO — MAaTepUal — MPAKTHYECKas ACSITEIBHOCTb», O POJIM HAYKH B CO-

3/1aHUU HOBBIX MaTEPHUAIIOB U HCTOUHUKOB YHEPIHH;

v/ YCBOUT OCHOBBI XUMHYECKOH IPAMOTHOCTH KaK OCHOBBI aHAJTU3a U TNIAHUPOBAHHUS 3KOJIO-
TMYECKH 0€301acHOr0 MOBECHUS B LENSAX cOepeXEeHNUs 37J0POBbs M OKPYKAIOLIEH CpeIbl.

B nponecce nzyueHuss XUMUHU yJalIUicss OCHOBHOW IIKOJIBI:

v/ yOenurtcsi B TOM, YTO B OCHOBE MHOTHUX SIBJICHUH KHBOI M HEXKUBOH MPUPOJIBI JISKAT XH-



MUYECKHE MPEBPAILEHUS] HEOPIrAaHUUECKUX U OPraHMYECKUX BELIECTB;
v/ YIIyOuT npencTaBieHue O MaTepUaIbHOM €MHCTBE MUPA;

v/ OBJIaJiceT YMECHUSIMU YCTAHABIIUBATH CBSI3U MKy PealbHO HAOII0aeMbIMU XHMHYE-

CKHMHU SIBJIEHUSIMU U MIPOLIECCAMU, IPOTEKAIOIIUMH B MUKPOMHUPE aTOMOB U MOJIEKYJI;

OOBSICHATH IPUYHUHBI MHOI000pa3Hsl BELIECTB, 3aBUCMOCTb UX CBOMCTB OT COCTaBa U

CTPOEHUSI, a TAK)Ke 00YCIOBICHHOCTh IPUMEHEHHUS BEIIECTB OCOOCHHOCTSAMHU MX CBOWCTB;
aHAJIM3UPOBATh U OOBEKTUBHO OLICHUBATh JKU3HEHHbIE CUTYAIMH, CB3aHHbIE C XUMUEH;

v/ IpUOOPETET HaBBIKK OE30IaCHOTr0 OOPAIICHUS C BELIECTBAMHU, HCIIOIb3YEMBIMH B TIOBCE-
JTHEBHOM >KU3HU.

N3ydyeHne XMMUH IPEAOCTABUT YYCHUKY BO3MOKHOCTB!

v/ pa3BUBaTh U COBEPIICHCTBOBATH MHAWBUIYaJIbHbBIC CIIOCOOHOCTH; HHTEPEC K MUPY Be-

IIECTB M UX MPeBpaIleHuil; 001eyyeOHbIe HHTEIIICKTYIbHBIE YMEHUS CIIOCOOCTBYIOINE
IIPUOOPETEHUIO OIbITA TBOPUECKON U MIOMCKOBOH JIESATEILHOCTH, B YACTHOCTH YMEHUS

CpaBHUBATh U KJIACCUPUIIMPOBATH OOBEKTHI, BBISBIATH IPUYMHHO-CIECICTBEHHBIE CBS3H,
(GbopMyIMpOBATH TUIIOTE3bI U IPOBEPATH UX B X0J1€ SKCIIEPUMEHTA, apI'yMEHTUPOBATh

BBIBOJIbI, OTCTaUBATh CBOC MHEHME, UCIIOJIb3Ys MIPU ATOM aJI€KBAaTHbIE JOKA3aTEIbCTBA;

v/ IproOpeTaTh HABBIKK PabOTHI C Pa3IMYHBIMUA HCTOYHHUKAMH HH()OPMALIMHU 110 XUMHU

(coBapu, cipaBOYHUKH, XpecToMaThu, HTEpHET U JIp.), a Takke yMEHHE 00BEKTUBHO

OLIEHUBATh HH(POPMALIMIO O BELIECTBAX, X MPEBPALLCHUSX U IPAKTUYECKOM IPUMEHE-

HUUY;

v/ COBEpIICHCTBOBATh YMCHUS IUIAHUPOBATH U PALlMOHATIBHO OPraHU30BbIBATh YUECOHO-
[I03HABATEJIbHYIO ACATEIbHOCTD, IPUMEHATH [I0JIyY€HHbIE 3HAHUS B HOBOW CUTYalllN;

v/ ipuoOpeTaTh HaBBIKA CaMOOOPa30BaHMUs M MPAKTHUECKOTO COTPYAHUYECTBA IIPU OPraHu-

3allUY U BBINOJIHEHUH XMMHUYECKOT 0 SKCIIEPUMEHTA, IPOBEACHNUHN U 3aIUTE YUEHUYECKUX
IIPOEKTOB [0 UCCIIEI0OBAaHUIO OT/IEIbHBIX BEILECTB U XUMUYECKUX sSIBJICHUH, HaOI01a¢e-

MBIX B IPUPOJIE€ U IOBCETHEBHOM KU3HU.

Taxkum 00pa3oM, B pe3yabTaTe U3y4eHHUs] XMMUU B OCHOBHOM LIKOJIE€ YUEHUK HOJTYUUT

[IOJITOTOBKY, IOCTATOYHYIO /Ul TPOJOJIKEHHSI 00yUEeHMsI B CTapIliel MIKOJIE U CPEAHUX IPO-
(beccroHaTBHBIX 00111e00pa30BaTENbHbBIX YUPEKICHUIX, a TAKKE IPUOOPETET KIIOUEBbIE
KOMITETEHIINH, UMEIOLINE YHUBEPCATbHOE IPUMEHEHHE B JTF0OOM BUJIE JI€ATEIBHOCTH.
IInanupyemMsble pe3ynbTaThl OCBOCHMS PEAMETHOTO COJIEPKAHUS IO XMMUHM IIPEACTaBIIE-

HBbI 110 OCHOBHBIM pa3ziesiaM COJepKaHus MPUMEPHON TPOrpaMMbl OCHOBHOT'O 001Iero oopa-
30BaHUs 10 XUMUH.

Pa3nen 1. OcHoBHbIE MOHATUSA XUMUHU (YPOBEHb aTOMHO-MOJIEKYJISIPHBIX ITPEICTaBICHUMN )
BbInycKkHUMK Hay4uuTCA:

v/ OIUCHIBATh CBOMCTBA TBEP/IBIX, KUIKHX, FA3000pa3HbIX BEIIECTB, BBIIEISS UX CYIICCTBEHHbBIC TPU3HAKH,
v/ XapaKTepu30BaTh BEUIECTBA [0 COCTABY, CTPOSHHIO U CBOMCTBaM, YCTaHABINBATh NPUYNHHO-
CJIEICTBEHHBIE CBSI3M MEXAY JAHHBIMHU XapaKTEPUCTUKAMHU BELIECTBA;

v/ PacKpbIBaTh CMBICII OCHOBHBIX XHUMUYECKUX TIOHITUH «aTOM», «MOJICKYJIay, «XUMHUYECKHUIl AIIEMEHTY,
«IMIPOCTOE BEILIECTBOY, «CII0KHOE BELIECTBOY, «BAJICHTHOCThY, UCIIOJIb3YS 3HAKOBYIO CUCTEMY XUMUU;
v/ 1300paxkaTh COCTaB MPOCTEHIINX BEIIECTB C HTOMOIIBIO XUMUUECKHX (POPMYIT U CYITHOCTh XUMHUUECKHX
pEeaKIMil C MOMOIIBI0 XUMUYECKUX YPAaBHEHU;

v/ BBIYHCIIATH OTHOCHTEIBHYIO MOJICKYJISIPHYIO H MOJISIPHYIO MacChl BELIECTB, & TAK)KE MacCOBYIO
JIOJII0 XMMHUYECKOT0 3JIEMEHTA B COEIMHEHUSX /ISl OLEHKH UX NPAKTUYECKON 3HAYMMOCTH;

v/ CpaBHHBATh [0 COCTABY OKCH/IbI, OCHOBAHUSI, KHUCIIOTHI, COJIH;

v KiaccuUIUpOBaTh OKCH/IBI 1 OCHOBAHUS IO CBOWCTBAM, KHCJIOTBI U COJIU 110 COCTABY;

v/ OIIUCHIBATh COCTaB, CBOMCTBA U 3HAYCHHUE (B IPUPO/IC U MPAKTUICCKON JESTEITHHOCTH YEIIOBEKa)
IIPOCTBIX BEIIECTB — KHUCIOPO/1a U BOJOPOAA;

v/ 1aBaTh CPaBHUTENIBHYIO XapAKTEPUCTUKY XMMUYECKUX 3JICMEHTOB M BKHEHIINX COCTMHEHHIA
€CTECTBEHHBIX CEMEICTB IIEI0YHBIX METAJUIOB U TaJOr€HOB;

v/ TI0J1b30BaThCs 1Ta0OPATOPHBIM 000PYAOBAaHUEM U XUMHUYECKOH MOCY10H;

v/ TIPOBOJIUTH HECIOKHBIC XUMHUESCKHE OIBITHI M HAOIIOICHHUS 32 N3MEHEHHSIMU CBOICTB BEIIECTB
B IIpOLIECCE UX MPEBPALIeHMIT; COOII0IaTh MpaBUila TEXHUKU O€30MMaCHOCTH MIPH MPOBEACHUN



HaOJII0ICHUI U OIIBITOB;

v/ pa3nnyarh SKCIEPUMEHTAIBHO KMCIOTHI M MIETIOUH, MTOJIb3YSICh HHAMKATOPAMH; OCO3HABATh
HEO0OXOMMOCTh COOTIOICHUST Mep 0€30MacCHOCTH MPU OOpAICHUH C KUCIOTaMH U IIEI0YaMHU.
BrInyCKHHUK TTOJIyYUT BO3MOKHOCTh HAYUUTHCS:

v/ IpaMOTHO 00pamaThCs ¢ BEMIECCTBAMU B IIOBCCIHEBHOM KU3HH,

v/ 0CO3HaBaTh HEOOXOAMMOCTb COOJIFOICHHSI ITPABUJI SKOJIOTUYECKH OE30MIaCHOTO MOBEACHHUS B
OKpY>Karolle NpUPOIHON CPEE;

v/ IOHMMAaTh CMBIC] K HEOOXOAUMOCTh COOIIOACHUS IPEANUCAHIIMA, IPEAIaracMbIX B HHCTPYKIIHUSIX 110
HCIIO0JI30BAHUIO JICKAPCTB, CPEJCTB OBITOBOM XMMUU U JIP.;

v/ HCIOJIb30BaTh MPHOOPETEHHBIC KIIFOUCBBIC KOMIIETCHTHOCTH TPH BBIIIOJHEHUH MCCIICI0BA-
TEJIbCKUX MPOEKTOB MO XUMHHU;

v pa3BUBaTh KOMMYHUKATHBHYIO KOMIIETEHTHOCTb, HCIIOJIb3YS CPEJICTBA YCTHOM M MUCHbMEHHOU
KOMMYHHKAITUH IPU padOTe ¢ TEKCTaMH YI€OHUKA U JOMOJHUTEIBHOM JINTEPATYPOH, CIIPABOYHBIMH
Ta0IMIIaMH, TIPOSIBJISITH TOTOBHOCTD K YBOKCHHIO MHOUM TOYKH 3PCHHUSI IPU 0OCYKIACHUU PE3yJIbTaTOB
BBITTOJIHEHHON pabOTHI;

v/ 00BEKTHUBHO OLIEHUBATh HH(POPMALIHIO O BEIIECTBAX U XUMUYECKUX MPOIECCaX, KPUTHUCCKH
OTHOCHTbHCS K TICEBIOHAYYHOU MH(pOpMaIIMU, HeTOOPOCOBECTHON peKiaMe, Kacarolieiics uc-
MOJIb30BAaHUS PA3JIMYHBIX BEIIECTB.

Paznen II. Ilepuoauueckuii 3aKOH U ITEPUOIMYECKAsT CUCTEMA

xumuyeckux emenToB /. 1. MenneneeBa. CTpoeHue BelecTra

BrlIlyCKHUK Hay4unuTCA:

v Kkiaccu(UIMpPOBaTh XUMHUYCCKHE AIIEMEHTBI Ha METAJTbI, HEMETAJLIbI, 3JICMEHTBI, OKCHIbI 1
THAPOKCHJIBI KOTOPBIX aM(OTEpHBI, U HHEPTHBIC 3JIEMEHTHI (Ta3bl) IJIs OCO3HAHUS BaXKHOCTH
YHOPSIIOYCHHOCTH HAYYHBIX 3HAHHM;

v/ packpeIBaTh CMBICII IIepuoudeckoro 3akona J[. 1. Menzeneesa;

v/ OIUCHIBAThH M XapaKTEPHU30BaTh TAOIHMYHYIO (GOPMY MEPUOTUUCCKON CHCTEMBI X UMHUYCCKUX
9JIEMEHTOB;

v/ XapakTepu30BaTh COCTAB AaTOMHBIX SJICP M PACIIPEICIICHUE YK CIIa SJICKTPOHOB 10 3JICKTPOHHBIM
CJIOSIM aTOMOB XMMHUYECKHUX 3JIEMEHTOB MAJIbIX MIEPUOIOB MEPUOANYECKON CUCTEMBI, a TAKKE

KaJIUs U KaJabIUs;

v/ pa3inyarh BUJIBI XUMHUYECKOW CBSI3U: MOHHYIO, KOBAJICHTHYIO MOJIIPHYIO, KOBAJICHTHYIO HETIOJSIPHYIO U
METaJUIMYECKYIO;

v/ 1300pakaTh 3JCKTPOHHO-UOHHBIE (DOPMYJIBI BEIIECTB, 00Pa30BAHHBIX XUMHUUECKUMH CBSI3SIMH Pa3HOTO
BHJIA;

v/ BBISIBIIATH 3aBUCMOCTh CBOWCTB BEIIIECTB OT CTPOSHHS UX KPUCTAUTMYSCKUX PEHICTOK: HOH-

HBIX, aTOMHBIX, MOJICKYJISIPHBIX, METAJUTHYECKUX;

v XapakTepu30BaTh XUMUYECKHE DJIEMEHTBI U UX COCAMHEHUS] Ha OCHOBE MOJIOKEHHSI DJIEMEHTOB B
MEePUONYECKON CUCTEME U OCOOCHHOCTEH CTPOEHHUS UX aTOMOB;

v/ OmHCHIBaTh OCHOBHBIC dTarbl OTKPbITHs [1. V. MeHnaeneeBbIM MeproAnYecKoro 3aK0Ha U IePUOMYECKON
CUCTEMBI XUMHUYECKHUX JIEMEHTOB, JKU3Hb U MHOTOOOPa3HYI0 HAYYHYIO ACSATEIHbHOCTh YICHOTO;

v/ XapakTepu30BaTh HAYYHOE ¥ MUPOBO33PCHUYECKOE 3HAUCHHUE MTEPUOINICCKOTO 3aKOHA U MIEPHOAMYECKON
cucTeMbl XumMuueckux 3yemenToB [[. . Menneneena;

v/ 0CO3HABaTh HayYHbIC OTKPBITUS KaK Pe3yJbTaT JITUTESIbHBIX HAOIIOICHNH, OIIBITOB, HAYYHOM MOJIEMHKH,
MIPEOJIOJICHUS TPYAHOCTEW U COMHEHUH.

BrINTyCKHHUK TTOJTYIUT BO3MOKHOCTh HAYYUTHCS:

v/ 0CO3HaBaTh 3HAYCHHE TCOPETUUCCKUX 3HAHUH JUTS TPAKTUYECKOM JISATEIbHOCTH YejIaBeKa,

v/ OIIUCHIBATh N3YUYCHHBIC OOBEKTHI KAK CUCTEMBbI, TPUMEHSIS JIOTUKY CUCTEMHOTO aHAJIN3a;

v/ IPUMEHSTH 3HAHHS O 3aKOHOMEPHOCTSIX TEPUOHUECKON CUCTEMbI XUMUYIECKHUX 3JICMEHTOB IS
O0OBSCHEHHS U TIPEIBUICHUS] CBOMCTB KOHKPETHBIX BEIIECTB;

v/ pa3BuBaTh HHOOPMAITHOHHYIO KOMIICTEHTHOCTh ITOCPEICTBOM YIITYOJICHHS 3HAHUH 00 UCTO-

pHUU CTAaHOBJIEHUSI XMMUYECKON HAYKH, €€ OCHOBHBIX MOHSATUI, IEPUOIUYECKOT0 3aKOHA KaK O/1-

HOTO M3 BOXHEHIIINX 3aKOHOB MPUPOJIBI, @ TAKKE O COBPEMEHHBIX JOCTIKCHHSIX HAYKU U TEX-



HUKH.
Pazgen 1. MHOTOOOpa3ne XUMHUIECKUX peaKIuit

BblIlTyCKHUK Hay4duTCA:

v/ OOBSCHSATH CYyTh XMMHYECKHX MPOIECCOB U MX MPUHIMUITHAIBLHOE OTIHYHE OT (PU3HUYCCKUX;

v/ Ha3bIBaTh MPU3HAKK U YCIOBHUS MPOTCKAHUS XUMUYCCKUX PEAKIIHIA;

v/ yCTaHaBJIMBATh MPUHAIICKHOCTh XUMHUCSCKON PEAKIIUHU K ONPEACICHHOMY THITY 110 OJTHOMY U3
KJIACCU(UKALMOHHBIX MMPU3HAKOB: 1) M0 YUCITy M COCTaBY UCXOIHBIX BEIIESCTB U MPOJIYKTOB pPEaKIIUU
(peakuuu coeTMHEHUs, pa3IoKEHUs, 3aMeIlIeHUs. U 0OMeHa); 2) M0 BBIJIECICHUIO UITH MOTJIOIIEHUIO TETIOTHI
(peakiuu SK30TePMUYECKHUE U SHIOTEPMUUYECKHE); 3) MO U3MEHEHUIO CTETICHEH OKUCICHHS] XUMHUECKUX
AJIEMEHTOB (PEaKIMU OKUCIUTEIbHO-BOCCTAHOBUTEINBHBIC);

4) mo oOpaTUMOCTH Tporiecca (peakuu 00paTuMbIie U HEOOPATHMEIE);

v/ Ha3bIBaTh (HAKTOPBI, BIUSIOIINE HA CKOPOCTh XMMHUYECKUX PEaKIIHii;

v/ Ha3bIBaTh (HAKTOPHI, BIUSIOIINE HA CMEIICHUE XUMUIECKOTO PABHOBECHS;

v/ COCTaBJISITh YPaBHEHHS DJICKTPOIUTUICCKON TUCCOLMAIIMU KUCIIOT, IIeTI0YeH, COJICH; MOJIHbIC 1
COKpAaIICHHBIC MOHHBIC YPABHEHHSI PEaKIIMii OOMEHa; YPaBHEHHSI OKHCITUTEILHO-
BOCCTAHOBUTEJIbHBIX PEAKIINA;

v/ TIPOrHO3UPOBATH MPOAYKTHI XUMUYECKHUX PEakIuii mo GpopMyam/Ha3BaHUSIM HCXOIHBIX Be-
IIECTB; OIPEEIIATh NCXOJHBIE BEIIECTBA MO (hopMyIamM/Ha3BaHUSAM MPOJAYKTOB PEAKIINU;

v/ COCTaBJISITh YPaBHEHHS PEAKIMid, COOTBETCTBYIOIINX MOCIICAOBATEILHOCTH («IIETTOYKE») MPEBPAIICHHU
HEOpPraHMYECKUX BEIIECTB Pa3IMUHbIX KJIACCOB;

v/ BBIABJISATH B MPOIECCE IKCIICPUMEHTA IPU3HAKH, CBUICTEILCTBYIOIINE O MPOTEKAHUH XMMHUYECKON
peakuuy;

v/ TIPUTOTOBIISATH PACTBOPBI C ONPEICICHHON MaCCOBOM JIOJICH PaCTBOPEHHOT'O BEIICCTBA;

v/ OIIpEeJIeTISITh XapaKkTep CPelibl BOJHBIX PACTBOPOB KHUCIIOT U IIEIOYEH 110 M3MEHEHUIO OKPACKU
WHJIUKaTOPOB;

v/ TIPOBOJINTH KAUYECTBEHHBIC PEAKIINH, TOITBEPIKIAIOIINE HATUYKE B BOJHBIX PACTBOPAX BEIICCTB
OTJIETTbHBIX KATHOHOB U aHUOHOB.

BrINyCKHUK NIOJIyYUT BO3MOKHOCTh HaAYYUTHCSL:

v/ COCTaBJISITh MOJICKYJISIPHBIC U TIOJHBIC HOHHBIC YPABHEHHUS 110 COKPAIIEHHBIM HOHHBIM ypaBHE-
HUSIM;

v/ IPUBOJIUTH MTPUMEPBI PEAKITH, TIOJTBEPIKIAIOIINX CYIIECTBOBAHUE B3aMMOCBSI3U MEKIY OC-
HOBHBIMU KJIACCAMU HEOPTaHUYECKHUX BEIECTB;

v/ IPOTHO3UPOBATH PE3YJbTAThl BO3JICHCTBUS PA3TUYHBIX (AKTOPOB HA U3MEHEHHE CKOPOCTH
XUMHUYECKON pEeaKnu;

v/ IPOTHO3UPOBATH PE3YJbTAThl BO3ICHCTBUS PA3IUYHBIX (PAKTOPOB HA CMEIIEHUE XUMHUECKOTO
paBHOBECHSI.

Pasznen IV. Muoroo6pa3zue BeriecTn

BrinyCKkHUK HAayunTCSA:

v/ onpeiessaTh MPUHAIISKHOCTh HEOPTaHMUECKUX BEIIECTB K OJJHOMY U3 U3yYCHHBIX KJlac-
COB/TPYIII: METAJIJIbl U HEMETAJUIbI, OKCHUJIbl, OCHOBAHHUS, KUCIIOTHI, COJIH;

v/ cocTaBisTh (hOPMYJIbI BEIIECTB 110 UX Ha3BaAHUSM;

v/ ompesiessTh BAJICHTHOCTh M CTETICHb OKHMCJICHUS DJIEMCHTOB B BEII[ECTBAX;

v/ cocTaBiaTh (OPMYJIbl HEOPTaHHUECKUX COCIMHEHUH 110 BAJICHTHOCTSM M CTETICHSIM OKHCIICHHS
AJIEMEHTOB, a TAKXKe 3apsilaM HOHOB, YKa3aHHBIM B TaOJIMIIE PACTBOPUMOCTH KUCIIOT, OCHOBA-

HUH U COJICH;

v 0OBSCHSITH 3aKOHOMEPHOCTH U3MEHECHHUST (QU3NUIECKUX U XUMUYECKUX CBOMCTB MPOCTHIX BE-

1iecTB (METAJIJIOB U HEMETAIIJIOB) U X BBICIIUX OKCHJIOB, 00pa30BaHHBIX AJIEMEHTAMH BTOPOTO

U TPETHETO MEPHOJIOB;

v/ Ha3bpIBaTh OOIIME XUMUYECKHE CBONCTBA, XapaKTePHBIE IS TPYIIT OKCH/IOB: KHCIOTHBIX, OC-
HOBHBIX, aM(DOTEPHBIX;

v/ Ha3bpIBaTh OOIIME XUMUYECKUE CBONCTBA, XapaKTePHbBIE JIJISI KAKIOTO M3 KJIIACCOB HEOPTaHUUECKUX
BEILIECTB: KUCIOT, OCHOBAHUM, COJICH;



v/ IPUBOJHUTH MPHUMEPBI PEAKLUii, TOATBEPKAAIOIIUX XUMHUECKHE CBOMCTBA HEOPTaHMYECKUX

BEILIECTB: OKCHIOB, KMCJIOT, OCHOBAaHUM M COJICH;

v/ OIIpe/IeTsITh BEIIECTBO-OKMCIUTEIb M BEIECTBO-BOCCTAHOBHUTEb B OKUCIUTEIBHO-
BOCCTAaHOBUTEJIbHBIX PEaKLUsX;

v/ COCTaBJISITh OKUCIIUTEIbHO-BOCCTAHOBUTEIBbHBIN OalaHC (IS H3YYSHHBIX PEAKIIUiT) 10 MPEI0KCHHBIM
CXEMaM pEeaKIIHii;

v/ TIPOBO/IUTH J1a0OPATOPHBIC OIBITHI, IOATBEPIKIAFOIIIE XUMHUUSCKHE CBOMCTBA OCHOBHBIX KJIACCOB
HEOpPraHUYECKUX BEILECTB;

v/ TIPOBOJIUTH J1a00PATOPHBIE OIBITHI TI0 MOJYYCHUIO B COOMPAHUIO ra3000pa3HbIX BEIIECTB: BOIOPO/IA,
KHMCJIOpO/1a, YIVIEKUCIIOTO ra3a, aMMHaKa; COCTaBJISATh YPaBHEHHS COOTBETCTBYIOLINX

peaKuid.

BbINyCKHUMK TIOJTyYUT BO3MOYXKHOCTb HAyUUThCSI:

v/ IPOTHO3MPOBATh XUMHUYCCKHE CBOMCTBA BEIIIECTB Ha OCHOBE MX COCTaBa U CTPOCHUS;

v/ IPOTHO3UPOBATh CIIOCOOHOCTH BEIIECTBA MPOSIBISATh OKHCIUTEILHBIC UIIA BOCCTAHOBUTEIb-

HBIE CBOMCTBA C YUYETOM CTENEHEN OKUCIIEHUS 3JIEMEHTOB, BXOSIINX B €0 COCTaB;

v/ BBISIBIISITH CYIIECTBOBAHHE TEHETUYECKON B3aMMOCBSI3H MEXK/Ty BEIIECTBAMH B PSIIy: TIPOCTOE
BEILIECTBO — OKCUJI — TUAPOKCHJI — COJIb;

v/ XapakTepHu30BaTh 0COObIE CBOMCTBA KOHIICHTPUPOBAHHBIX CEPHOI U a30THOM KUCIIOT;

v/ IPUBOJIUTH IPUMEPBI YPABHCHUI PEaKIIUii, JICKAIIUX B OCHOBE IPOMBIIIICHHBIX CIIOCOOOB MOJIyYCHUS
aMMHaKa, CEpHOM KHUCIIOTbI, UyTyHA U CTaJIu;

v/ OMUCHIBATh (PU3UYECKUE U XUMUIECKHUE MTPOIIECCHI, SBIISIONIMECS YacThI0 KPYyroBOpOTa Be-

LIECTB B IIPUPOJE;

v/ OpPraHU30BbIBATH, TPOBOANThH YUCHHUCCKHE MPOCKTHI 10 HCCIICTOBAHUIO CBOMCTB BEIIIECTB,

HMMEIOIINX BAKHOE IPAKTUYECKOE 3HAYEHUE.

KPUTEPUU OLNEHUBAHUS PA3JIMYHBIX IPOBEPOYHbBIX PABOT

[Ipu onieHKe yuyeOHbIX TOCTUKEHUHN YUaluXcsl IPUMEHSIETCS] KpUTEpHalIbHAsi CUCTEMA Olle-

HUBaHUS M0 MATUOANIBHOM 1IKae (0TMeTKa «1» He cTaBUTCS):

Kpurepun onieHKH IPOEKTHOM U UCCIIEI0BATEIBCKON pabOThI pa3pabaThIBAlOTCS C yue-

TOM LieJIel M 3a]1a4 IPOEKTHOH JIeTeTbHOCTH Ha IaHHOM 3Tare o0pa3zoBaHus. MHIUBUAYyaTbHBIN

MIPOEKT Lie1eco00pa3HO OLEHUBATH 110 CIETYIOIIUM KPUTEPUSIM:

1. CiocoOHOCTH K CaMOCTOATEIbHOMY NPUOOPETEHHIO 3HAHUH U PEILIEHUI0 TPOodIIeM, IIPOsiB-

JISIFOIIASACS B YMEHMU MTOCTAaBUTh NPOOJIEMY M BHIOpATh afieKBaTHbIE CIIOCOOBI €€ pelIeHus, BKIIoUas IOUCK U
00paboTky nHpopmanuu, GopMyIUpPOBKY BEIBOJOB U/MJIM 0OOCHOBAHKE M peaTU3allNI0/arpo0Oalinio
MPUHATOTO PELIeHUs], 000CHOBAHUE U CO3/IaHUE MTPOrHO3a, MOJIEIH, MaKeTa, 00bEKTa, TBOPUECKOTO
pelieHus u T. 1. JlaHHbIM KpUTEepHil B LIEJI0M BKIIIOYAET OLEHKY C(POPMHUPOBAHHOCTH MO3HABATEIbHBIX
y4eOHBIX IeHCTBUH.

2. ChopMupOBaHHOCTH MPEAMETHBIX 3HAHUM M CIIOCOOOB JIEWCTBHI, MPOSBISAIONMIASCS B yMe-

HUM PacKpbITh COJiepkKaHNue pabOThl, IPAMOTHO U 0OOCHOBAHHO B COOTBETCTBUU C pacCMaTpUBaeMOi
po0IeMOil/TeMO# UCTIONb30BaTh UMEIOINECS 3HAHUS U CTIOCOOBI IEHCTBUM.

3. CchopMUpPOBaHHOCTb PETYIISATUBHBIX ACUCTBUI, MPOSBIISIONIASCS B YMEHUH CaMOCTOSATEIIBHO
IUTAHUPOBATh U YIPABJIATH CBOEH MO3HABATENIbHOM J1€ATEIbHOCTHIO BO BPEMEHH, UCIOIb30BaTh PECYpPCHBIE
BO3MOKHOCTH JUISl TIOCTHKEHUS 11eJIeH, OCYIIECTBIISATh BHIOOP KOHCTPYKTUBHBIX CTPATErUid B TPYIHBIX
CUTYaIUsIX.

4. ChopMupOBaHHOCTH KOMMYHUKATHUBHBIX J€HCTBUH, POSBISAIONIASACA B YMEHUHU SICHO U310~

KUTh U 0POPMUTH BBIOJIHEHHYIO pa0OTYy, MIPEICTaBUTh €€ Pe3yNbTaThl, ApTYMEHTHPOBAHHO OTBETUTDH Ha
BOIIPOCBI.

MaxkcruManbHasi OlleHKa [0 KayKJIOMY KPUTEPHUIO He JT0JKHA MpeBbimath 3 6amnos. [Ipu Takom

M0JIX0/1€ AOCTHKEHHE Oa30BOT0 YPOBHS (OTMETKA «yIOBJIETBOPUTEIHHO») COOTBETCTBYET MOJIyUEHHIO 4
MEPBUYHBIX 0AJIJIOB (IT0 OAHOMY OallTy 3a KaKJbli U3 YEThIPEX KPUTEPUEB), a TOCTUKEHHUE MOBBIIIEHHBIX
YPOBHEH COOTBETCTBYET MOJIyUYEHHIO 7—9 MEepBUYHBIX 0AJIIOB (OTMETKA «XOPOIIO»)

nnu 10—12 nepBuYHBIX 0a/IOB (OTMETKA OTIUYHOY).

Kpurepuu ouieHKH YCTHOTO OTBETa
OtmeTka «5» CTaBUTCS, €CIIH:
v/ OTBET MOJIHBIIA U MPABUIIbHBIA Ha OCHOBAHUH M3YYEHHBIX TEOPHIA;



v/ MaTepual U3JI0)KEH B JIOTHYECKOI MMOCIIEI0BATEIbHOCTH, JIUTEPATYPHBIM SI3BIKOM;

v/ OTBET CAMOCTOSITEIHHBIMH.

OtBeT «4» cTaBUTCSH, €CIIH;

v/ OTBET NOJIHBII U MPABUIIbHBIA Ha CHOBAHUH U3YyYCHHBIX TCOPUH;

v/ MaTepuall U3JI0)KEH B OIPE/ICICHHOMN JIOTHYECKOH MMOCIIeI0BATeIbHOCTH, IIPU 3TOM JIOIYIICHBI IBE-TPU
HECYIIECTBEHHBIC ONTUOKH, HCTIPABJICHHBIE TI0 TPEOOBAHUIO YIUTEIIS.

OtMeTKa «3» CTaBUTCS, €CIIH:

v/ OTBET NOJIHBIHN, HO ITPHU ATOM JIOMYIIECHA CYIIIECTBCHHAS OLIHOKA;

v/ WM OTBET HEIOJIHBIN, HECBIA3HBII.

OTMeTKa «2» CTaBUTCS, €CIIH:

v/ 1Ipu OTBETE OOHAPYKCHO HEITOHUMAHHUE YJaIlUMCS COJICP)KaHUs yIeOHOro MaTepuana;

v/ WK JONYIICHBI CYIIECTBCHHBIC ONTUOKH, KOTOPBIC YUAIIUNACSI HE MOYKET UCIPABUTH MPH HABOISIIUX
BOIIPOCAX YUUTEIIS;

v/ 1100 MpH OTCYTCTBUU OTBETA.

OuneHka 3KCnepuMeHTANbHbIX YMEHUH

OreHka CTaBUTCSI HA OCHOBAaHWHW HAOJIOICHUS 32 YIAIIUMUCS B XOJI€ BBIITOJIHCHUS IPAKTHYECKON paOOThI U
MMCBMEHHOTO 0TYeTa 3a paboTy.

OTMeTKa «5» CTaBUTCSI, €CIIU:

v/ paboTa BBITOIHEHA [TOJHOCTBIO M 03 OMIMOOK, CIeIaHbl MPaBHIbHbIC HAOIIOICHHUS U BHIBOIBI;

v/ SKCIIEPUMEHT OCYIIECTBIICH M0 TUIAHY C Y4€TOM TpeOOBaHH TEXHUKH O€30TaCHOCTH U ITPABHUIT
paboThI ¢ BellecTBaMU U 000pPYI0BAHUEM;

v/ TIPOSIBJICHBI OPraHU3alMOHHO - TPY/OBBIC YMCHHS, TIOICPKUBAIOTCS YUCTOTA U TIOPSIIOK Ha
pabouem MecTe, SKOHOMHO UCIOJIB3YIOTCSI PEaKTHUBBI.

OtMeTKa «4» CTaBUTCSI, €CIIU:

v paboTa BBITOIHEHA [TPABUIBHO, CJCIaHbl IPABUIIbHBIC HAOIIOAEHUS U BHIBOIBI, HO IIPU 3TOM
AKCIICPUMEHT MPOBEJICH HE MOJHOCTHIO;

v/ WK JONYIICHBI HECYIECCTBEHHBIC ONIMOKH B pabOTe ¢ BEIIECTBAMH U 000PY/I0BAHUEM.

OtMeTKa «3» CTaBUTCS, €CIIH:

v paboTa BBINIOJHEHA MTPABUIIHLHO HE MEHEE, YeM HAIlOJIOBHHY,

v/ WK JIOTyIIeHA CYIIECTBEHHAs OIIMOKA B XOJIE KCIIEPUMEHTA, B 00BSICHEHHUH, B 0(popMIIeHHH pabOThI, B
COOJIIOIGHUY MTPABHJI TEXHUKH 0€30IaCHOCTH MpH padoTe ¢ BellecTBaMU U 000pyI0BaHUEM, KOTOPAs
HCIIPABIISAETCS IO TPEOOBAHUIO YUUTEIIS.

OTMeTKa «2)» CTaBUTCSI, €CIIHU:

v/ nomnyiieHsl 1Be (1 00iee) CyIEeCTBeHHbIC OIUOKH B X0JI¢ SKCIIEPUMEHTA, B O0bSICHCHHUH, B
odopmiieHnn paboThl, B COOMIOIEHUH MPABUI TEXHUKN O€30MaCHOCTH, KOTOPBIE YUaIIHiics He
MOXET MCTPABUTH JAXKE MO TPEOOBAHUIO YUUTEIS;

v paboTa He BBINOJIIHEHA, Y YYaIerocss OTCYTCTBYET 3KCIIEPUMEHTAIbHBIC YMEHHSL.

OueHka yMeHHil peliaTh pacueTHbIE 3a1a49U

OtmeTka «5» CTaBUTCS, €CIU B JIOTHYECKOM PACCY>KICHUH U PEIICHUHU HEeT OIIMOOK, 3a/1aya pelieHa
paIMoHAIBHBIM CIIOCOO0M;

OtmMmeTka «4» CTaBHUTCSI, €CII B IOTUYECKOM PACCYK/ICHUU U PEIICHUH HET CYIIECTBEHHBIX OIIIH-
00K, HO 3a/1aya pelIeHa HePalMOHAIBHBIM CIIOCO00M, UITH TOMYIIIEHO He 0oliee ABYX HECyIlle-
CTBCHHBIX OIIMOOK.

OtmeTka «3» CTaBUTCS, €CITU B JIOTUYECKOM PACCYKICHUH HET CYIIECTBEHHBIX OMIMOOK, HO AOMYIIEHA
CYIIIECTBEHHAS OIMOKA B MATEMaTHYECKUX pacueTax.

OtmeTka «2» CTaBUTCS, €CITH UMEIOTCSI CYIIECTBEHHBIE OMIMOKH B IOTHYECKOM PACCYKICHUHU U B
pelIeHnu; OTCYTCTBYET OTBET Ha 3aJjaHueE.

OuneHka NUCHbMEHHBIX KOHTPOJbHBIX padoT

OtmMmeTka «5» CTaBHUTCsI, €CIIM: OTBET MOJIHBIN U TIPABWIIBHBIN, BO3MOYKHA HECYIIIECTBEHHAS OMNOKA.
OtmeTka «4» CTaBUTCS, €CIU: OTBET HEMOIHBIN WIIH JIOMYIIIEHO HEe 0oJiee IBYX HECYIIECTBEHHBIX
OIINOOK.



Otmetka «3» CTaBUTCS, €CIH: padoTa BHIMIOJTHEHA HE MEHEE YeM HAIOJIOBHHY, JOMYIICHA O/THA
CYLIECTBEHHasl OIIMOKA U IPU STOM JIBE-TPU HECYIIECTBEHHBIE.

OtmeTka «2» CTaBUTCS, €CI: padoTa BHIMOJTHEHA MEHBIIE, YeM HAIOJIOBUHY WU COACPKUT HE-

CKOJIBKO CYIIIECTBEHHBIX OIUOOK, THO0 paboTa HEe BBIMOJIHEHA.

[Tpu orieHKe BHITIOTHEHHS MTUCEMEHHOW KOHTPOJIBHOU PabOThl HEOOXOAMMO YUYUTHIBATH TPEOO-

BaHUA eAuHOr0 opdorpadudeckoro pexkuma. OTMETKA 32 UTOTOBYIO KOHTPOJIBHYIO pPabOTy KOPPEKTUPYET
MPEAIECTBYIONINE MPU BHICTABJICHUU OTMETKHU 32 YETBEPTh, MOJIYTOJUE, TO/.

OuneHka TecTOBbIX PadoT

Tectbl, cocTosIME U3 TSATH BOIIPOCOB MOYKHO HCIIOJIb30BATh MOCIIE U3YYEHUS KaXI0r0 MaTepu-

ana (ypoka). Tect u3 10—15 BOmpocoB UCTIOIB3YETCS AJIsI IEPUOANIECKOTO KOHTPOJIsL. TecT u3

20—30 BonpocoB HEOOXOIMMO HCTIONIB30BATh VISl UTOTOBOTO KOHTPOJISI.

[Ipu olieHMBaHUU KCIIONB3YETCS CIENYIOIAs [IKama;

Jlyig TecTa U3 MmsITU BOIIPOCOB

v/ HET omnbOK — OIeHKa «5»;

v/ o/iHa onIMOKa — OICHKA «4);

v/ J1Be OIIMOKH — OICHKA «3%;

v/ TpH OIUOKH — OIIeHKa «2).

Jns Tecta u3 30 BOonpocoB:

v/ 25—30 npaBUIbHBIX OTBETOB — OIICHKA «5;

v/ 19—24 npaBuIIbHBIX OTBETOB — OIICHKA «4»;

v/ 12— 18 npaBUIIbHBIX OTBETOB — OIICHKA «3»;

v Menbine 12 npaBHIbHBIX OTBETOB — OLIEHKA «2%.

Ouenka pedepara

Pedepart onenmBaeTcs mo clieayronuM KpUTepUsIM:

v cobmroieHue TpeboBaHUi K €ro 0pOPMIICHHIO;

v/ HEOOXOAMMOCTh U JIOCTATOYHOCTb [Tl PACKPBITHS TEMbI PUBEJCHHON B TEKCTE pedepara HHHOpMAIINH;
v/ yMeH#He 00y4aromierocst CB000HO U3JiaraTb OCHOBHBIC HJICH, OTPaKEHHbIC B pedepare;

v/ CIOCOOHOCTH 0OYUAOIIEroCs MOHSITh CYTh 337aBaeMbIX WICHAMH aTTECTAIHOHHON KOMHCCHH BOITPOCOB
1 cOPMYIUPOBATH TOUYHBIC OTBETHI HA HHUX.
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