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INoscHMTEARLHAS 3ANHCKA

IMporpaMma o XMMHUH COCTaBlIEHA Ha OCHOBE (eAepaIbHOTO KOMIIOHEHTA rocynapcmeﬁﬂoro
CTaHIapTa OCHOBHOI'O 00IIEro o6pa3oBaHH.

ITporpamMa KOHKpPETU3HPYET COAEPKAHUE CTaHAApTa, NAa€T pacopelclcHHe y‘IGGHBIX YacoB IO
paszenaM Kypca ¥ peKOMEHIYEMYIO MOCIEI0BATENBHOCTD H3YUEHHS TEM U Pa3lesioB ¢ YIETOM MEX-
IIPEJAMETHBIX ¥ BHYTPRIPEIMETHBIX CBA3€H, IOTHKE y9eOHOrO Ipolecca, BO3PACTHEIX 0COOEHHOCTEMH
ygamuxcs. B mporpaMme olpezeieH IepedeHb JEMOHCTpalrii, 1abopaTOpPHSIX ONBITOB, TIPAKTHYE-
CKMX 3aHATHI H pacueTHBIX 3a1a4.

[TporpamMMa BEHIOTHSET ABE OCHOBHEIE (DYHKIIHH:

HudopMarnmonHo-MeToH9eckas DYHKIMS MO3BOJIET BCEM YYAacTHUKaM 00pazoBaTeNBHOTO
TIPOIEcca TIOJYIUTh MPEICTABICHUE O NEAX, CONepKaHun, o0mel crparerun oOydeHus, BOCIMTA-
HHS | Pa3sBHTHS YYAIIUXCA CPEACTBAMH JaHHOTO yUeOHOro IpeaMeTa. '

Oprasu3alMoOHHO-HJIAHUDPYIOMAs QYHKIHA IpeayCMAaTPUBACT BBIJENICHHE STAloB O00ydYeHHI,
CTPYKTYpHpPORAaHWE Y1eOHOIO MaTepHaia, OIIPENENEeHNE ET0 KONMYCCTBEHHBIX H Ka4ECTBCHHBIX Xa-
pPaKTEpUCTHK Ha KaXJIOM M3 3TallOB, B TOM 4HCIE JI COMEPIKATEILHOIO HAOMHEHH IIPOMEKYTOY-
HOM aTTecTallHi yYalHXCHE.

Iemn

Hzpuenue xumuu 6 0CHOGHOI HIKONE HARPAGTIEHO HA OOCIMUdICEHUE c.rzet)y:omwc ueneii:

* OCBOCHHE BAKHEHIIMX 3HAHHI 00 OCHOBHBIX NOHATHSX H 3aKOHAX XUMHH, XUMIIeCKOH
CHMBOJIHKC,

* OBJIAJICHAE YMEHUAMN HaOMIOaTh XUMHUIeCKAe ABNEHUS, IPOBOJHUTE XUMHUYECKHH 3KCIIepH-
MEHT, MIPOH3BOMTE PACUeThl HA OCHOBE XMMHUYECKHX (OPMY) BEIECTB ¥ YPAaBHSHUN XHMWYECKHX
peaknuii;

* pa3sBHTHE [103HABATENBHBIX MHTEPECOB W MHTEIUIEKTYAILHBIX crioco0HocTeit B nponecce
IPOBEACHHS XAMHUECKOTO SKCIEPHMEHTA, CaMOCTOATENIEHOIO MPHOOPETCHHS 3HAHWH B COOTBETCT-
BHH C BO3HHKAIONIAMH JKH3HEHHEIMHE NTOTPEOHOCTAMH; |

* BOCIIMTAHHE OTHOIICHHA K XMMHH KakK K OJHOMY H3 Q)YH,I[aMSHTa.TIBHLIX KOMITIOHECHTOB €CTC-
CTBO3HAHHA H 2JICMCHTY 06]1[6‘-IeJIOBe‘IGCKOﬁ KYIIETYPEIL,

* IPHMEHEHe NOJYIeHHbIX 3HAHHN B yMeH## 17151 6e200acHOr0 UCIOIB30BaHUS BEIIECTE
MAaTepHasIoB B OBITY, CEIBCKOM XO3SHCTBE W HA IIPOU3BOJICTBE, PEINICHHS IIPAKTHICCKHX 34734 B 110-
BCeHEBHON XHM3HM, IPENYIIPEKICHNUA SBICHAN, HAHOCAIMMX Bpe]] 3I0pOBEIO YEJIOBEKA H OKPYKako-
mieil cpeze.

MecTo npeamera B y1e0HOM IIJIAHE
VyeOHBIH IUTaH OCHOBHOIO 001Iero 00pa3oBaHHs IPeIycMaTpHBacT H3YYCHHE XHMHH B 00be-
Me 138 gacoB. 70 yacor B VIII u 68 uacos B IX knaccax, u3 pacuera — 2 yueOHEIX Yaca B HEJEIIO.
[IporpamMma paccumraHa Ha 138 yuebHEBIX wacoB. B Heil mpemycMoTpeH pezepB CBOOOIHOTO
y1e6HOTO BpeMcHH B 06BeMe 12 yuebrEx yacos (i 10 %) /Ul peanu3allii aBTOPCKHX MOJXOJIOR,
HCIONB30BaHUSA Pa3Ho0OpasHEIX HOpM opraHU3alK yueGHOro Impollecca, BHEAPSHHA COBPEMEHHBIX
METOJIOB 00yUJeHHs U NIeJarOTHYECKIX TCXHOJIOTHH.

O0masn xapakTepucTHKA Y9e¢0HOI0 IpeIMeTa
IlpuopureTaMu Aad yueOHOTO IpeaMeTa « XHMMHA» Ha CTYIIGHH OCHOBHOIO o0Imero odpasosa-
HUSA SBIIAIOTCH: HCIONB30BAHHE AT MO3HAHMS OKpYKaIOIIero MUpa pa3iIMYHbIX METOJ0B (Habmoge-
HH4, H3MEPEHHUS, OILITHI, IKCHECPUMEHT); TPOBEACHHE IPAKTHYECKHX H J1a0opaTopHEIX pador, He-
CIIO>KHBIX 3KCIIEPHMEHTOB H OIIMCAHME WX Pe3yNbTaToB; HCIIOIL30BANNE [ PEICHHS HO3HABATEIb-
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HEBIX 33724 PasJIHYHBIX HCTOYHHKOB HHbOopMaluy; coOoAeHHEe HOPM H IPABHI TOBEACHHS B XHMM-
yecKUX 1abopaTopHax, B OKpYXalomel cpefie, a Takke IPaBUi 300pOBOTO 00pa3a JKH3HH.

OCHOBHEIME ITpoOIeMaMH XHMHHY ABJIAIOTCSA M3YICHAE COCTABA H CTPOCHHS BEINECTB, 3aBHCH-
MOCTH HX CBOHCTB OT CTPOEeHMsI, KOHCTPYHPOBAaHHE BENIECTB € 3aaHHBIMH CBOHCTBAMM, HCCIIEIOBA-
HHe 3aKOHOMEPHOCTEH XMMUYECKHX NIpeBpalieHui U myTel yIpaBieHHa HMH B OEIAX MONyYeHHS]
BEIECTB, MATEPHATIOB, SHEPIHH. :

VuebHoe comepikanne GasHpyeTces Ha colep KaHHM IIPOTrpaMMBl, KOTOpoe c-rpylc'rypnposaﬂo o
nrecTd Onokam:

MeTop! IIO3HAHKS BENIECTB H XHMHICCKHUX ABICHHUH.

DKCIepHMEHTATBHEIC OCHOBBI XUMHAH;

BerecTro; XuAMHYecKas peaxkus;

DneMeHTapHbIE OCHOBBI HEOpranu4yeckol XUMHH;

TepBoHAYANEHEIE IPEACTABICHNS 00 OPraHHYeCKHX BEleCTBAX;

XMy M KH3HD.

Pe3yanTaThl H3y9eHUS NpPEaMETA.

JleATeNnbHOCTE 06Pa30BATENEHOTO YUPEKISHMs 0011ero 06pa3oBaHus B 00yIEHHH XHMHH 01K~
Ha 6BITH HATIPABIICHA HA JIOCTIDKEHHE 00yYarOIMUMHCS CIEIYIONIHX JAYHOCTHBIX Pe3y/IbTATOR:

1) B LEHHOCTHO-OPUEHTALMOHHOH cdepe — IyBCTBO FOPAOCTH 38 POCCHHCKYIO XHMHYESCKYIO
HAyKy, TYMaHH3M, OTHOIICHHE K TPYAY, IEIeyCTPEMIIEHHOCTD;

2) B TpyIOBOIi chepe — TOTOBHOCTE K OCORHAHHOMY BEIOOPY JanbHeMINel 00pasoparebHON
TPAeKTOPHH;

3) B MO3HABATENHHON (KOTHATHBHOM, HHTEILICKTYAIbHOM)
chepe — yMeHHe YIIpaBIAThL CBOEH II03HABATENEHON JEATENBHOCTHIO,

MeTanpeaMeTHLIME Pe3yIbTATAMH OCBOCHHS BEITYCKHHKAMU OCHOBHOH LIKOJIBE TPOTPaAMMEI
110 XHMHHE SBIISIOTCA:

1) ucnonp30BaHIE YMEHHUH M HABBIKOB PA3lUYHBIX BUIOB I03HABATEIIBHOR JAEATENLHOCTH, IpH-
MEHEHHE OCHOBHLIX METOJIOB [TO3HAHMS (CHCTEMHO-HH(OPMAIOHHBH aHATM3, MOACTHPOBAHUE) I
U3YYEHUs Pa3IHIHEIX CTOPOH OKPYIKaroIeH AeHCTBUTEILHOCTH;

2) HCIONB30BARNE OCHOBHEIX MHTE/UIEKTYATBHEIX OMeParHii: (opMynupoBaHHe IHNOTE3, AHATH3
H CHHTE3, CpaBHEHNE, 00001eHne, CHCTEMAaTH3aA, BhINBICHHE IPHYMHAO-CIENCTBEHHBIX CBA3EH,
TIOMCK aHaJOI'0B;

3) yMeHHe FeHepUPOBATh HICH W ONPeeNIATh CPEACTBA, HEOOX0IUMBIE UL HX PCalu3alliy;

4) ymeHHE ONpeNenaTh 1IeH H 3a/1a4l AeATEBHOCTH, BEIOHpaTh CPEACTRA PEANH3AlAH LIETH B
[IPUMEHSTH HX Ha IIPaKTHKE;

5) HCTIONBR30BAHKE PA3IHYHBIX HCTOYHHKOB I MOTYyUSHHAS XUMUIECKOH HH(POPMAIIHH,

IIpexmMeTHBIMH Pe3yJIbTATAMH OCBOSHHMS BBITYCKHHKAMH OCHOBHOM IIKOJIBI IIPOrPaMMBI 10
XHMHH ABIATOTCH: '

1. B nosuaBarensHOif chepe:

«IABATEL ONPECNCHKS H3YICHHBIX NOHATHIA: BEIIECTBO (XUMHUYCCKHH 3JIEMEHT, aTOM, HOH, MOJIe-
KyJa, KpECTAUTHYecKas peIleTKa, BELECTBO, MPOCTHIE H CJI0XKHDIC BEINECTBA, XUMUYecKas Gopmya,
OTHOCUTENBHAA ATOMHAS Macca, OTHOCUTENIbHAS MONEKYIApHAs MacCca, BAICHTHOCTh, OKCH/IBI, KH-
CIIOTEI, OCHOBAHUS, COJIM, aM(pOTEPHOCTH, HHAUKATOP, IEPHOAMIECKUH 33KOH, IIEpHOTHYECKas CHC-
TeMa, IeproardecKkas TabIHIa, H30TOIbL, XUMHYECKasd CBA3b, DIIEKTPOOTPUNATEILHOCTD, CTEIEHD
OKHCIICHHS, MEKTPOJINT); XHMAYECKas peakiisl (XUMHIECKOe YpasHeHHe, TeHeTHIECKas CBA3b,
OKHCIIEHHE, BOCCTAHOBIIEHHE, SNEKTPOMTHYICCKAS AUCCOLHALNSA, CKOPOCTh XUMHYIECKOHM peaKium);

*OIIUCHIBATE JIEMOHCTPALIAOHHEIC ¥ CAMOCTOATENLHO IIPOBEACHHEIE SKCIEPUMEHTE], HCIIONB3YS
VTS 3TOTO €CTECTBSHHBIN (PYCCKUit, POIHOI) AZBIK M 53K XHMHH;

*ONMCBIBATE U Pa3NUIaTh H3YUYCHHBIE KJIACCH HEOPTaHWHECKHX COSTHHEHHI, IIPOCTRIE M CIIOXK-
HEIC BEIIECTBA, XHMHYECKHAE PEAKIHH; :

*KJIACCH(UIIUPOBATE H3YUYCHHBIE OOBEKTHI H ABJICHHUS,




* HaOMONATE AEMOHCTPHPYEMBIE H CAMOCTOATENBHO NPOBOJUMBIC
OIBITHI, XUMHAYECCKHIE peakui, IPOTEKAIOIIME B MPHPOJE U B ORITY;

*NeJIATh BEIBOJB] H YMO3aKIIIOUEHHS 13 HaOmoneHult, H3y4eHHBIX XUMHYICCKAX 3aKOHOMEDHO-
CTeH, NPOTHO3MPOBATE CBOHCTBA HEU3YUEHHEIX BEIIECTB IO aHATIOTHH CO CBOMCTBAMM H3yJEHHBIX;

*CTPYKTYPHPOBATH HIYUCHHBIN MaTepHal ¥ XHMHYEeCKyI0 HH(POpPMaIHIO, IOMYICHHYIO B3 JIPYTHX |
HCTOUHUKOB;

* MOZICJIMPOBATE CTPOSHHE ATOMOB IEMEHTOB [IEPBOI0 — TPETHEro IEepHOOB (B paMKax M3y-
YEHHBIX ITOJIOMKEHHH Teopuu 3. Pesepdopna), cTpocERE MPOCTEHIMIIX MOJIEKYI.

2. B 1leHHOCTHO-OpHEHTAMOHHOM chepe:

* AHAJIH3APOBATE H OIIEHUBATH [TOCISNICTBHS JUIsl OKpYXaromeii cpeanl OLITOBOM H MPOH3BOACT-
BEHHOH JeITeILHOCTH YEI0BEKa, CBI3aHHOH ¢ IepepaboTKoil BEINECTR.

3. B tpynoroii chepe:

*IIPOBOIHUTE XUMAYECKHH SKCIICPHMEHT.
4. B cthepe 6e30nacHOCTH KU3HENESATEIBHOCTH:

*0Ka3LIBATE IEPBYIO TOMOIIb PH OTPABICHUIX, 0KOrax U APYTHX TpaBMax, CBI3aHHBIX C BEIe-
CTBaMK H TabopaToOpHEIM 000Dy IOBAHHEM.

JD OCHOBHOE COJEPXAHME (138 uac) .
METOIbI ITIO3HAHUSA BEHNECTB 1 XUMWYECKHUX SAIBJIEHIN.
IKCIIEPUMEHTAJIBHBIE OCHOBBI XHMHWH (8 gac).
XuMPs KaK YacTh €CTECTBOZHAHMA. XMMHS — HayKa O BEIIECTBaX, HX CTPOeHHH, CBOHCTBAX H
TpPERPAINCHUAX.
Ha6monenue, onucaHue, H3MEPEHUE, IKCIEPAMEHT.
INpaemia paboThl B MKoNBHOH yaGoparopu. JlabopaTtopHas mocyna 1 obopynopanre. [[pasn-
na 6e30IaCHOCTH.
Paspenenne cmeceii. Ounctka pemects. @unbTpOBaHHE.
Bapemmuanue. [Ipuroroenenue pactBopos.. [lomydenue kpucramios coneil. [lposenenue xu-
MHYECKHX peakluil B pacTBOpax.
MerToanl aHamHM3a BemIecTB. Ka4decTBCHHBIC PEAKIMH HA ra3000pa3Hble BellecTBA M HOHBI B
pacTBope. Omupe/eNieHure Xapakrepa cpesl. HHuKaTopsL.
[Tonyuerne razo00pa3HbIX BEIECTB.
Hemoncmpayuu
OGpasip NPOCTEIX U CIOXKHEBIX BEINECTB.
) l'operne maraus.
’! PacTBOpeHHE BEIECTB B Pa3iHIHEIX PACTBOPHTEIAX.
Jabopamopuvie onvimbsi
3HaKoMCTBO ¢ 00pa3aMH IIPOCTHIX K CIIOKHBIX BEIlecTB. Pasnenenne cMeceii.
XuMHYecKHe ABICHHA (HpOoKaJlMBaHWe MEAHOH MPOBOJIOKH; B3aUMOJEHCTBHE MEja C KHCIIO-
TOi).
Ipaxmuueckue 3aHAMUA
3HakoMCTBO ¢ jaboparopusiM ofopyunosanneM. Ilparuiaa be3omnacHol paboThl B XMMHYECKOM
nabopaTopHH.
OuricTKa 3arpA3HEHAOH TIOBAPEHHOH COJIH.
TpyroToBeHue pacTBOpa C 3aAaHHOH MacCoBOM IIOJ’IBH PAcTBOPEHHOT'C BEIICCTRA.
BEIIECTBO (25 9ac).
ATOMBI H MOJIeKYbL. XHMHWIECKHM 2JIEMEHT. 3HaKH XHMHYECKHX JEMEHTOB, XHMHYECKHE
topMymEL 3aKOH MOCTOAHCTRBA COCTABA.
OTHOCHTENBLHEIE AaTOMHAA H MOJICKYJisipHas Macchl, KoamdecTBo BelnecTsa, MOIIb. MonsprasI
Mmacca. MonsapHbIil 00BeM.
YHCTHIE BEINECTRA H CMECH BEILIECTB.




KauecTBEHHBI ¥ KONHIECTBEHHBIH cocTaB BemecTsa. [IpocThie BelecTra (METALIE H HEMe-
tausl). CnoxHEE BelecTa (OpraHudecKie U HeopraHudeckue). OCHOBHSBIE KIIaCCHl HEOPTaHUYe-
CKHX BCIICCTRB.

[eproawdecknii 3aKOH ¥ NEpHOMYECKas CHCTEMa XHMHYECKHX 3TieMeHToB J[. M. Mengeneesa.
I'pynnEl ¥ NEpPHOALI IEPHOIITYECKOA CHCTEMBI, - ' '

Crpoenue aToMa. S1npo (IpoTOHE, HeﬁTpOHLI) H IeKTpOHBL M30TonbL CTpoeHue 3JeKTPOH-
HBEIX 000j1049eK aToMoB HMepBsIx 20 anemMeHTOB Nepuoandeckol cuctemsl JI.M. Menpeneesa.

Crpoenne Monexyn. XaMpYecKas CBA3b. THIIEI XEMHIECKHX cBA3eli: KoBaleHTHad (IIOAp-
Had ¥ HeTloJIpHast), HOHHAas, MeTamummdeckas. IonsTHe o BaleHTHOCTH M creneny okucneHus. Co-
crajieHre GopMyJI COeTHHEHUI 110 BAICHTHOCTH (UM CTEIEHH OKHCICHAS).

Beinecrsa B TBEpIOM, XHIKOM H ra3000pa3sHoM coctoaHuH. Kpuctammyeckne 1 aMmopdHbe
BeIIeCTRA.

Ademoncmpayuu

XuMHYecKHE COSMHENHS KOMMYESCTBOM BCOISCTRA B 1 MOJIE.

Moaenb MoIIpHOrO 00beMa ra3os,

Komnexun BethTH, KAMEHHOTO YITiS U IPOAYKTOB HX IepepaboTKu. 3HAKOM-

cTBO ¢ 0Opa3naMu OKCHIOB, KHUCIIOT, OCHOBaHUH U conell. Moaem kpucranimi-

YeCKHX PENIeTOK KOBATCHTHBIX ¥ HOHHBIX cocuHeHu. BosroHka foma.

CoriocraBnenne GpU3NKO-XMMHYECKAX CBOMCTB COCMHEHNH ¢ KOBAJICHTHBIMU H HOHHBIMH CBSI-
3MH. '

O6pa3nb! TUIAYHBIX METAUIOB H HEMETALIOB.
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BriurcieHde OTHOCUTENEHOM MONIEKYIApHOM Macerl BemnecTsa 1o gopmyne. Beraucienue

MacCCOBOI JOJIH AIEMEHTA B XMMHYECKOM COSIHHEHHH. Y CTAHOBIIEHHE NpocTeimei GopMybl

BEIECTBA IO MACCOBEBIM JOJIAM 3JICMEHTOB.

XUMHIECKAS PEAKIIAA (15 vac).

XuMpgecKkas peakiius. YpPABHEHHE H CXeMa XHMHYECKOH pealclmn. VeIoBHA H MPU3HAKH XH-
Muveckux peakiprii. CoxpaHeHHe MACCH] BEIIECTB IPH XAMWIECKHX PEaKmHIX. :

Knaccuuxanus XMMUUYECKHX PEaKUMH [0 pa3idyHBIM IPH3HAKAM: YHCIY ¥ COCTaBY HCXOI-
HBEIX H NOAYUEHHEIX BCIIECTE; H3MEHEHUIO CTENEHEH OKHCIIEHHS XMMHYECKHX 3JIEMEHTOB; HOTJIOIIE-
HUIO WIIH BBEIACICHHIO YHEPTHH, DJIeKTPOITUTEI U HEDNeKTPOIUTEL. DIeKTPOIUTHICCKAs AUCCONUATTHS
KHCJIOT, mmenodeii u cojeit B BoagHbIX pacTBopax. Monsl. KatnoHb! H aHHOHEL Peaknuu HOHHOFO 00-
MeHa.

OKBCITHTETbHO-BOCCTAHOBATEIBHBIE peakuun, OKUCIMTENb W BOCCTAHOBUTENE,

Jemoncmpauuu

Peaxiuit, HIROCTPHPYIOMEX OCHOBHEIE TPU3HAKY XapaKTepHBIX peakumii. HefTpanusanus me-

JI0YH KHCJIOTO# B MPHUCYTCTBHHA HHIUKATOPA.

Jlabopamopnuvie onvimut

B3aumoneiicTBHE OKCHIA MATHHS C KHCIIOTAMH.

BaanmonelcTBUE YITIEKHCIIOTO Ta3a ¢ U3BECTKOBOH BOZOM.

[Tomygerne 0cagKoB HEPACTBOPHMBIX THIPOKCHAOB H H3Y4EHHE X CBOHCTB.

Ilpaxmuueckue 3anamusn

BrmonseHe OMBITOB, AEMOHCTPUPYIOIIMX I'SHETHHECKYIO CBA3h MEXIY OCHOBHBIMH KJIacCaMu
HEOPTaHWYECKHX COeTHHCHHIA.

Pacuemnvie 3a0auu _

Beraucnenus m0 XMMHYECKHM YPaBHEHHSM MAacchl, 00beMa MIIH KOJIHYeCTBa OJHOTO 3 IIpo-
JYKTOB PEaKIMe [I0 Macce HMCXOIHOTO BEIIECTBA M BEINECTBA, COACPIKAIIEIO ONPEACICHHYIO NOJIO
TIpHEMecCei.

IJIEMEHTAPHLIE OCHOBEI HEOPTAHHYECKOH XM (62 uac).

Boznopox, dpuznueckye 1 XUMHAYECKHe CBOMCTBa, MoMydeHue ¥ npuMencnne. Kucnopoz,

uzHUCccKHEe 1 XMMUUECKHE CBOHCTBA, NONMy4eHHe ¥ IpuMenenne, Boma # ee coiicTa.




PacTBOpHMOCTE BemecTs B Boge. Kpyroropot Bozisl B ipupose. ["anoreHsr. Xnoposogo-

poa. ConsiHasg KUCIOTA H €€ COJIH.

Cepa, pusmueckne u xuMuIeCKHe CBOCTBA, HaXoXKIeHAe B ipupoge. Okcun cepr (VI). Cep-
Hasg KACIIOTa B €€ conu. OKHCANTENEHEIE CBOMCTBA KOHIICHTPHPOBAHHOM CEpHOM KHCTIOTEL.

Ammuak. Coma aMMOHHS. A30T, QHM3MUECKHE W XAMHYECKHE CBOMCTBA, MONydYEHHE H OPHME-
Hende. Kpyrosopor aszora. Oxcunsl asora (II 1 IV). AsotHas xucnoTa 1 ee conn. OKHCIHATENBHEIS
CBOMCTBA a30THOH KHCIIOTEL

Gocdop. Oxenn docdopa (V). Oprodoctoprad KHCIOTA H ee CONMM.

Yrnepon, awiorponHele MoAm(uKamuM, (pusHYeckde H XMMHYECKHE CBOMCTBA yrnepo;:a
YrapHerii ras — cBOHCTBa M (PHU3MONIOTMYECKOe JCHCTBAC HA OPraHu3M. YTIEKHCIbIA a3, yronbHas
kucnora i ee comu. Kpyroeopot yrimepona.

Kpemnuii. Oxcun kpemuus (IV). Kpemuanesast kucnota ¥ cunuxatsl. CTEKIO.

Ilonoxenne Metannos & Ieproandeckoif cucteMe xumudgeckux nementos 1. Meunneneepa.
Homstie o Metamnypran. CrnocoGrl nonydenus Metawio. CIUTass! (CTais, IyTYH, JOPATIOMAHH,
6ponza). O0mpe XHUMHUECKHE CBOHCTBA METALIOB: PEAKIMY ¢ HEMETAIAMHE, KHCIOTAMHE, COISIMH.
Pax HanpsoKeHHE METaIUIOB.

Illemo4nsic U DIECTOYHO3EMEIBLHBIE METAIIBI M UX COSNHHCHHUA.

AmoMuHHIH.

Kenezo. Oxcumpl.

Hemoncmpayun

BzaumopeticTere HATPUS M KAJBIMA C BOTOIL.

OO0pa3up! HeMeTaIIoB.

AnnoTponns cephl

PacnosnaBaHHe coeHHEHHIT XJIopa.

Kpucraayeckue pelmeTKy anMasa i rpadmTa.

[Tonyuenne aMmMuaka.

Jdabopamopnsie onvini

3HaKOMCTBO ¢ 06pasuamMu METaJIIOB M CIIABOB (PAboTa ¢ KOMICKITHAMH).

PacTeopenue xere3a M [HHKA B COJISIHOM KMCJIOTE.

BriTecHeHKe 0HOTO MeTaMIa APYTHM H3 PACTBOPA COTIH.

3HaKOMCTBO ¢ 00pasuaMy TPHPOJHEIX COSAMHEHUN HEMETAIIOB (XIOPHIAMH, CYJIL(I)I/I)I&MH
cyms(aramu, HUTPaTaMH, KapOOHaTaMH, CUIMKATaMH), :

3HAKOMCTBO ¢ 0OPa3LAMH METAIIOB, PYIAMH JXelle3a, COSTHHCHUIMH AOMHHMS.

Pacniospasanne xnopup -, cyasgar -, kKapGoHaT-aHHOHOB M KAaTHOHOR aMMOHHS, HATPHA, Ka-
JIAA, KalbIud, Oapus.

Ipaxmuveckue 3auamun

lomydenne, cobupanue u paclio3HaBaHue ra3oB (KHCIOPOLa, BOJOPOAR, YITIEKHCIOTO rasa).

Pemenne SKCHEPAMCHTANBHBIX 3374 [0 XUMAU TeMe «IloNydeHHe CoeqUHeHuH METAIIOR 1
H3YUECHUES HX CBOMCTBY.

Pemenne 3kciepEMeHTaNbHBIX 387124 10 TeMe: «IlomyueHne coenyHenni HEMETAIOB 1 H3Y-
9eHHE BX CBOMCTBY,

IHEPBOHAYAJIBHBIE IIPEACTABJEHUSI Ob OPTAHUMECKHX BEIIECTBAX
(10 gac).

IlepBoHavanbHBIE CBECHASI O CTPOCHHH OPTAHHYECKHX BEIICCTR,

YTIeBo OpoIbl: METAH, STaH, STHIICH.

CrupTs! (METAHOI, 9TAHON, TIHIEPHH) H KapGOHOBEIE KMCIIOTH (YKCYCHAs, CTeApHHOBAs) KAK Ipe/-
CTABUTEIH KUCIOPOACOICPHKALNMX OPraHHYeCKUX COeTHHEH . BHONOIrMYecKH BaKHEIE BeIeCTRA:
JKUPEL, YTTCROIBI, OENKH.

YenoseK B MHpE BEIECTB, MATEPHUAIIOB M XUMAYECKHX PeaKIHil.

XUMHYECKOE 3arps3HEHAE OKPyIKalole# Cpeibl M €ro IOCIIeICTBHIL

ITpobnemer Ge30nacHOr0 HCIIONB30BAHMSA BEINECTB H XAMUYECKHX peaKL[PIH B IOBCEAHEBHOM
MKH3HH.
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HHemoncmpauuu

O6pasupl HedTH, KAMEHHOTO YIS H NPOXYKTOB HX NepepaboTKy.
Mopenu MOJIEKYI OpraHHYeCKMX COeIMHECHHIA.

[openne yriieBoJopooB ¥ 0OHApPYXeHHE MPOTYKTOB HX FOPEHHAS.
OGpasusl u3/1e/MH U3 [FONHITHICHA.

KavecTBeHHEIC peakiliy Ha 3THJICH ¥ OesIKu.

Ilpaxmuseckue 3aHAMUR

HsroToBnenne Moeneil yrieBoJopooB.

Hemoncmpauuu

OGpasisl JIEKapCTBEHHEBIX IPENApPaToB.

OGpa3usl CTPORTENBHBIX H NOJETOYHEIX MATCPHANIOB.

O6pasipl YIAKOBOK ITUIIEBIX IIPOYKTOB ¢ KOHCEPBAHTAMH.
PE3EPB CBOBOJHOI'O YYEBHOI'O BPEMEHH — 12 u.

TemaTAYECKOE ITAHAPOBANEE YPOKOB o XHMuH B 8 Kiracce (70 uacos)

Ne [Tema Koa. OcHoBHBI¢ BHIbI Y1eOHOH JeATEILHOCTH.
JacoB
Beenenne 4 Omnpenenenne IOHATHH: «aTOM», «MONEKyJIa», «XHM. 3JIe-

MEHTY, «BEHIECTRBOY, «CIIOJKHOE BEIIECTBO» «CBOMCTBA BE-
mecTB». OnUcanne u cpapreHue BemecTs. Knaccuduranus
BemecTB. Onucanue GopM CymecTBOBAHUS XUMHIECKHX JJIe-
MeHTOB, Mcronb3osanne MogempoBanns. OnpeaeneHus oHs-
THH «XHUMHYecKui sneMeHTy, O0nacHenue xuMmdeckux Co-
CTaBJIEHHE [UIaHa ABineHnH. OnpeneeHus MOHATHH «XUMHYe-
CKHe€ sBIeHUS» U «pu3nueckue apicHAS» OOBICHEHHE CYINHO-
' CTH XEMHUuecKuX sBienyi. CocTapnenue mana Texcra. Onpe-
JieJIeHHe MOHATHIH «XHM. 3HAK», «Ko3hduumenT», « MHACKC).
Onmcanue I1.C,X.0. 1. Merneneera. OmucaHue MOJIOKEHHS
snemeHTOR B [1.C. Micnions20BaHAs 3HAKOBOIC MOACITMPOBAHHS.,
Ompenenenus TOHATH « XuMu4deckas GopMyaa», « OTHOCH-
TeNbHAS ATOMIIAd ¥ MONEKYJIIPHAsA MACChD», «MACCOBas O
3neMeHTa». BhudceHne OTHOCHTENEHOH MOJIEKYIApHOH Mac-
CBI BEI[ECTBA H MACCOROM JIONTH 37IeMEHTOB B XUMHYECKHX JJIe-

MEHTAX.

.| ATOMEI XH- 10 OnpenenaeHus NOHATHH: KITPOTOH», «HEHUTPOHY», «ITEKTPOH?,
MHYCCKHX «MAaccOBOE THCIO», «H30Tom». OMHCAHAE COCTABA DIEMCHTOB.
SNEMCEHTOB Iosyuenue XAMIIecKoii MHQOPMAITHE H3 HCTOYHAKOB. Onpe-

HeNEHHE TTOHITHI «ISKTPOHHEIH ClIo), «IHEPreTHIECKIH
ypoBeHb». COCTaBIEHHE CXEM pacipeeNIeHHs YIICKTPOHOB 110
3NIEKTPOHHBIM CJIOAM B 3IeKTPOHHOH oforouke. OnpeeneHns
MOHATHE «INeMEHTH-METAIIEDY, «DIeMEHThHI-HEMETANIEL
O6psacHenne n3MeHeHAS XAMIIecKuX 31eMeHToB B [1.C. B me-
proAax u rpynnax. CocTaBNeHHe XapaKTEPACTHKA XHMAYe-
CKHX 31eMeHTOB B 11. OnpeneneHus NOHATHH «HOHHAs! CBA3EY,
«HOoHBI». Cocrasienye cxeM obpasoBaHus HOHHOH cBs3H. Hc-
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HOJH30BAHKA 3HAKOBOro MoaeupoBaHns. OnpeeneHus THIIA
XUMHTECKOH cBa3H no popmyne. OnpeneneHus NOHATHH «Ko-
BaJICHTHAd HEMOIAPHaA CBa3by, CocTaBleHHe cxeM obpa3oBa-
HUS KOBaJEHTHOH HenoaapHO# cBA3H. MCroyp3oBanus 3HAKO-
BOTO MoJennposanus. OnpeneneHus IOHITHH «KOBACHTHA
TIONSAPHAS CBA3bY, «INCKTPOOTPHIIATENLHOCTEY, «BAICHT-
HocTh». CocTaBnenne cxeM 00pa3oBaHEHs KOBaJICHTHAA MOJLAP-
Holt cBs3H. Mcnonp3oBanns 3HAKOBOTO MoemupoBadys. Ompe-
HeieHne IOHATHS « METa/lTgecKkas cBA3b». COCTaBICHHE CXeM
0Bpa3oBaHmsA METAITHYUECKOH CBA3H. Y CTAHOBICHHE IPHUYHH-
HO-CeICTBEHHBIX CBS3€H.

[TpocTeic
BEINECTBA

OnpeaeneHe IOHATHH «METAUIBD), « ILIACTHIHOCTD, TeILIO —
3neKTp0npOBomM00TL$>. OnucaHuE TOJI0KCHHUS METAIUIOB B
T1.C. Xapakrepuctuka ooumx ¢usudyeckux ceoicts. Omperne-
JIEHUS NOHATHH «HEMETAIUILD, «aIUIOTPONUNAY, «AJUIOTPOMHEIE
BHIOM3IMeHeHusy. PelneHue 3a1a9 ¢ HCIONE30BAHIEM TOHATHH
«KOJHMYECTBO BEILECTBA», (MOJLIPHAA MAccay», IOCTOSHHAL
Aporazpoy». OnpejieneHyc TOHITHH « MONAPHLIH 00BEM ra-
30B», « HOpMaIbHEIE YCTOBHIY. PelmeHue 3a1a4 ¢ HCIONIB30BA-
HIEM OCHOBHEIX HOHsTHH, [IpencTapnenne HHGOpMANUH 110
Teme « [TpocTHIC BeIecTRa» B BAAE TAOIHI, CX€M ONOPHOTO
KOHCIEKTa, ¢ npuMeHenneM cpeacts KT,

CoenuHenus
XHUMHUUCCKHX
3JIEMEHTOB

12

OnpezeneHust MOHITHHA «CTENIEHb OKHCICHHD?, «BATICHTHOCTH)
cpaBHeHHe BaTeHTHOCTH. M cTemenn okucienud, Onpenesenne
DOHSTHS «OKCHIBIY, ONpe/iecHNe BAICHTHOCTH H CTCIICHH

" okucnenns. OnpeenecHHe MOMATIA KOCHOBAHIAY, KIIENOYH»,

« majEKaTopy». Onpe/encHue BaNeHTHOCTH B CTEIIEHH OKHCIIe-
uust. CocrasieHde GopMys H Ha3BaHus, Mcmons3oBanus Tab-
JHIIGI PACTBOPHMOCTH JUIS OMPECIEHHs pacTBOPHMEIX OCHO-
Banwi, Onucanne CBOMCTE ocHORaHMH. Onpe/leNeHRe OHATHS
«KHCJIOTBI», « KUCJIOTHAS Cpela, LIENOYHad ¥ HeHTpaTbHaL
cpema», «wkana pH». OnpenencHue BaTCHTHOCTH M CTEIICHH
oKucIeHns. Vcmonp3oBanns TaOHIE! pACTBOPHMOCTH IS OII-
peleIcHAs PpacTBOPAMOCTH KucioT. ONucanne CBOACTB KH-
CIIOT, Onpe,ueneﬁne MMOHSTHS «colim». Mcroas30Banmud Tabmi-
bl paCTBopﬁMocm U1 ONpEAEIICHAS paCTBOPHMEIX COJICH.
Onucange cpoiicTs coneil. Kimaccudmkanus clnoxHbIX Heopra-
HHUeCKHX BerecTs. CpaBHEHHE BEIECTB: OKCHIIOB, OCHOBA-
HUM, KACITOT, coleit. Onpeenenns OCHOBHBIX IOHATHH ! KPH-
cTaunyeckas pemerka u TanoB ee THOBL KP.,MKP,. MeKP ¢
WVIKP. Ilpuseaenue npumepos. OnpeacneHus IOHATHIY cMe-
CH», «<MaccoBas JOJ PaCTBOPHOTO, BEIIapUBaHHE, (PUIBETpOBa-
HHE, KPHCTAILIM3AINSA, BO3TOHKA BellecTBa». Pemenue 3ana4y
Ha MacCOBYIO [IOJTIO PACTBOPEHHOTO BelnecTra. Perenue 3amag
C MMOHATHE «TOILI».
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.| IlpakTHKYM

Nol. «Ilpo-
cTeMImue
onepaliy ¢
BENICCTRAMEY

[13yuarot npasuia Th upu pabore B kabuHete. PaboTa ¢ nabo-
PaTOPHBIM 00OPYAOBaHUEM H HAIPEBATEIBHBIMHE IIPHOOpAMH.
BeirroIHeHNE NPoCTeHIIIX IpreMoB o0palueHus ¢ 1abopaTop-
HBIM 000pYJOBaHHEM IITATHBOM, CO CIXUPTOBKOM, PaboTa ¢ na-
OopaTopHEIM 000PYAOBAHHEM H HarpeBaTelIbHBIME NPAOOpaMi.
BrirmoneHne npocreiimmx npueMoB obparienus ¢ yrabopaTtop-
HBIM 00OpYAOBaHHEM INTATHBOM, CO CiupToBKoii. HabmogeHus.

Wsmenenus,
TIPOHCXOHAS-

1I[He ¢ Belle-
CTBAMH

10

OnpenencHEA MOHATHIT JUCTAJULLHS, KPUCTAIH3AIMS, OT-
CTauBaHKe, ¥ CTAHORICHUE IPUIUHHO~ CEACTBEHHBIX MEXAY

(b HM3H9IECKIMH CBOMCTBAMHE BEHIECTR M CIIOCOOOM pa3ieNeH s
cMeceit. Onpenenenne NOHATHH: XUMHYIeCKas peakius. Peak-
IHH: 3K30-3HI0TEpMHYECKUe, ropeHusa. Habmoaenns u omica-
HES IpH3HaKoB. OnpeaencHie NOHATH «XUMHYCCKOE YpaBHe-
HAe. OOBsICHeHHE 3aKOHA COXPAHEHA MacCH BerecTsy», Co-
CTapicHHE (OPMYII BEIECTB U XUMHYECKUX ypaBHeHH. Ha3pa-
HHs HA OCHOBE 3aKOHA. BEIONHEHNE pacieToB 10 XAMHIECKIM
ypaBHCHEAM. OTIpe/Ie/iCHHe PeaKil pa3IoKeHHs, KaTAIH3aTo-
peI, depmentel. Knaccndukamis xum-x peakimit mo coctasy
BCXOJHBIX BemecTB. Habmoenne 1 onucanue npu3HAKOB yc-
ITOBHH H TeUeHHH peakumii. Beisoasl. OnpenencHue p. coemmne-
HUS, OOpaTHMBIe H HeoOpaTHMEIE PEaKIHH, KaTATUTHYECKHE,
h(a'raﬂnsal"opbl, bepmenTsl. Kinaccudukanus xuM-X peakimii mo
COCTaBY HCXONHLIX BemecTs, HabmoneHne 1 onrcanue mpusna-
[KOB YCIIOBHMH W Te4eHui peakiiui. Berronsl. Onpenenenue p.
BAMEINCHH, A1 aKTHBHOCTH MeTalToR. Knaccudukaima xum-x
PeaKLMi 10 YHCIY M COCTaBy HCXOMHBIX BemecTB. Habmonenue
M OTIMCAHKE IPH3HAKOB YCIOBHH M TedeHHH peakiii. BeBogEL
OnpeneneHus NOHATHIL: peakius 0OMeHa, peakiuy HeHTpam-
sanmy. Knaccupuxanus XaM-xX peakiuii 1o 9UCIy H COCTABY
MCXOJHBIX BelecTB. Habmonenne U onucaH#ie IPU3HAKOB yC-
ITOBHH M TeUeHUHM peaknuii. OnpeneNieHne MOHATHS «THJPOIIH3Y.
Icnonp3oBaHus 3HaKOBOT0 MoAenHpoBanus. [loryyeHne HH-
(popManHH M3 pa3THIHEIX HCTOYHHKOB M B TOM YHCIIE ¢ IpUMe-
meHneM cpencts UKT.

PactBOpeHue.
PactBopEl.
CroiictBa
pacTBOpOB
ANMEKTPOIH-
TOB

20

Onpejienennsa NOHATHH: pacTBOp, THAPAT, KPHCTAIIOTHIPAT,
HACHIIEHHEBIE, HEHACLIIECHHEIE, IEPECHIICHHEIE PACTBOPEL, pac-
TBOPHMOCTE. OnpeesieHHe pacTBOPUMOCTH BEIIECTB ¢ HCIOIE-
3OBaHMEM TabIuLBl pacTBopuMocTH. OnpeneieHus OHATHIA:
.1, SNEeKTPOIHTEL, HEINEKTPONUTHI, cTeneHb J.J1., anekTpoim-
Tl 1 HE3NIEKTPOJMTEL, KATHOHEI U aHUOHEIL, COCTABJICHHE 3K~
TPOMTHYECKOHN JIUCCOLMANNHN KUCIIOT, OCHOBAaHUH H KHCIOT.
OnpenencHne « HOHHBIE ypaBHeHHD. COCTaBIEHUE MONIEKY-
MISPHEBIX, TOMHEIX, TTOJHEX ¥ COKPAICHHBIX HOHHBIX YPABHEHHH.
HabironeHue 4 omMcanie peaknpii MEKIY MEKTPOJHTAMH C
MOMOUIBIO ¢ TIOMOIIEIO A3EIKa XUMUHK. COCTaBlIeHNE XapaKTepH-
CTHKH OOLIMX XMMHYECKHX CBOMCTB ¢ nomomsio TOJ. Cocras-
JICHHE MOJICKYJISPHEIX , IIOJHEIX, TIONHAIX ¥ COKPAIEHHEIX
HOHHBIX ypaBHEHHH yyacTHeM . HalioeHne 1 onucaHye peak-
IHH MEXIY SIEKTPOIMTAMHA ¢ HOMOIIBIO C TIOMOIIBIO A3EIKA
xumud. [IpOBeICHHE OTEITOR, TOXTBEPKIAIOMIMX XHMHUIECKIE
CBOHCTBa KHCIOT ¢ cobmoaennem npasun T.b. Onpenenernue
MMOHATHA «FEHETHIECKAA CBA3b». MImocTprpoBaTts : a) npaMep
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OCHOBHBIX nofioxkenus TOJI; 6) reHeTHUECKYIO B3aHMOCBS3E
BELIECTBAMH ( IIPOCTOE B-BO - OKCHI — THAPOKCHL coub). Co-
CTaBNICHHC YPaBHCHHA PEaKiiii, COOTRETCTBYIONUIMK IOCIEN0BA-
TEIBHOCTH («IIETIOUKH») IPeBpaICHHiA HEOPraHWYECKUX Be-
[IECTE Pa3NHYHBIX K1aCCOB. BHINOMHEHHE IPSMOTO HHYKTHE-
HOTO NoKasaTenbCTsa. [lonyyenne XumMugeckol HabopManuy 13
PA3IIAIHEIX HCTOYHHUKOB ,B TOM YHCHE ¢ TpuMeHeHneM UKT.
Onpeaenenne mogsTHi «OBP», «OKHCIATEEY, «BOCCTAHOBH-
TCIIb, KOKHCJICHUCY, «BOCCTAHOBIICHHEY KIACCH(QHKAIMS XUM.
peakiyi 10 npy3Haky usmenenne C.0. 31eMeHTOB. Onpenene-
HHE OKHCITMTENA ¥ BOCCTAHOBHUTENS, OKHCIIEHHS, BOCCTAHOBIIE-
. Menonssosanne srakoBoro Monennposanmns. Coctasnenme
ypasaerui OBP, ncnonksys Merox amexrponroro Garamca,
OrnpenencHue OKUCIMTENs, BOCCTAHOBHTEIS, OKHC/ICHMS H BOC-
cranosnennd. OnpenencHHe YMEHAS OPHMEHITH OJIyYCHHEIE
PHAHHA M YMEHHS U Xapakrepuctike OBP. Tlonyuenue xamu-
Heckol HH$opMmanus o Teme «OBP» M3 pasTUYHEIX HCTOTHM-
0B, B TOM 9HClIe ¢ TpaMenenreM KT,

8.| Ilpaktuxkym | 4
Ne2. «Croii-
CTBa pacTBO-
POB IEKTPO-
THTOB»

Opamerwe ¢ maGopaTopHEIM 000py/I0BaHHEM H HArPEBATEIIb-
HBIMH TIPHOOPAaMH B COOTBETCTBHH ¢ mpaBuiamu TB. Pacosma-
BAHKC aHHOHOB, KaTHOHOB. Halmonenue crolicTB Bemects n
MPOUCXOAMMX C HHMH SBIeHHA R, OMUcanye TeXHIIECKOTO 3KC-
IEPUMENTA ¢ OMOIBIO T3BIKA XHMUH. POpMHpOBaHHE BEHIBOZOB
[10 pE3yNLTATAM NIPOBEIEHHOTO SKCIIEPHMEHTA.

KonrponeHrx pabor — 4

ITpakTHyeckux paboT - 6
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TemaTH4ueckoe nIAHAPOBAHHE YPOKOB 110 XMMHH B 9 Knacce (68 1acos)

No Tema Ko.. OcHoBHBIe BHABI yUeOHOH NeATETLHOCTH
JacoB '
n/n :

1. | IlorTopennue 6 | XapakTepHCTHKAa XMMHYECKHX 3JIEMEHTOB 1-3-TO NEpHOJIOB 110
OCHOBHBIX BO- ux nonoxeHmo B [IC. CocraBneHue MONEKYNAPHBIX TIOMHBIX H
TIPOCOB Kypca COKpAIICHHEIX HOHHEIX YpaBHeHMI peakumii. OnpenencHee mo-
XUMHH 8-r0 HATHA «aM(bOTepHEIE cocauHeHn . HabmoneHne u onucanme
KJjacca M BBe- PeaKIEi MEX Ty BELIIECTBAMH C IIOMOINEBIO0 €CTECTBEHHOTO A3EIKa
JIeHHE B Kype ¥ A3bIKa XUMEH. [IpoBeenyie ONEITOB, MOATBEPKAAIOIAX XUMH-
9-ro kmacca. uecKHe CBOMCTBA aM(POTEPHEIX OKCHIOB M THAPOKCHI0B. Ompe-

JieTICHHE BHAOB KNAaCCH(HKAUVMM: €CTCCTBCHHOH M HCKYCCTBEH-
noi. Cozganre Mozieneif ¢ BEIICNCHHEM CYLIECTBEHHBIX Xapak-
TEPUCTHK OOBEKTA H IPEACTaBICHHEM HX B 3HAKOBO-
cHMBOIHUecKo# Gopme. OOmas XapakTepHCTHKA XUMHUYECKHX
JNEMEHTOB M XUMHRUeckuX peaknuid, [13 u IICXD JI.U. Menne-
JeeBa B BUJIe TabnuL, CXeM, OTIOPHOTO KOHCIIEKTA, B T.4. C IpH-
MenenueM cpexers MKT.

2, | Metamwnsl 21 OmpeneneHne NOHATHS «MeTALIBD. CoCTaBIeHHE XapaKTepH-

CTMKH XMMHYECKHX MEMEHTOB-METAIIIOB [10 HX MOJIOXKCHHIO B
TICXD .M. Menneneesa. XapakTepHcTHKa CTPOSHHS M -00NIHX
XHMHYECKHX CBOHMCTB MeTailioB. OnpenencHue IOHITUS KPSy
aKTHBHOCTH METAJLIOBY». XapaKTEpHCTHKA XHMAYECKHX CBOMCTR
MeTanIoB. OOBICHEHHE 3aBHCAMOCTH CBOMCTB METAJLIOR OT I10-
noxenus B [ICXI J.U. Menzeneena. CocTaBlieHHEe MOJIEKYIIp-
HBIX YPAaBHEHHH peaKlii, XapakTepu3yIOIHNX XUMUICCKIe
CBOMCTBa METAJUIOB H HX COESHHEHHH: JIEKTPOHHBIX YpaBHE-
HHH, IPOTIECCOB OKUCIICHAS U BOCCTAHOBIEHU A, ypasHeHuiT O/,
Ha6umoeHre ¥ ONHCAHME XMMAYECKOro dKcnepuMenTa. [Ipen- .
CTABIICHAE HH(POPMAIHH B BUJE TablML, CXeM, OHOPHOIO KOH-~
crexra, B T.4. ¢ npuMeHeHueM cpencts UKT. Cocrasnenue mMo-
JICKYJISPHEIX YPaBHCHHE peakIUi B 3IEKTPOHHEIX YpaBHEHUH K
TIPOHECCOB OKUCIICHMS H BOCCTAHOBIICHHU, XapakTepHU3YIOIHX
crocoOB! oTydeRns MeTalioB. [lonGop nononHuTeNBEHOHN IiTe-
patypel. OnpefeneHue TOHATHS «MacCOBas A0, IPAKTHYE-
CKOTO ¥ TEOPETHYECKOT0 BhIXoMa, OnpeaeneHne IOHATHIHA:
«KOPPO3HS», «XHMHYECKAA ¥ JNEKTPOXUMHYECKAS KOPPO3UA».
XapakTepHCTUKA CIIOCOOOB 3aIHUTEHI METAIZIOB OT KOPPO3HH.
Omnpenenenne NOHATHA «IIENIOUHBIe MeTaJLIs. CocTaBneHue
XaPAaKTEPHCTUKY MIENOYHBIX METAIUIOB OT IostoskeHus B [1CX3
J.H. Menneneepa. Berancnenne o XuMuaeckuM GopMyiaM U
YPaBHEHHAM peakluii, IPOTEKaloUX ¢ YIaCTHEM IIENI0UHBIX
METaJUIOB B HX coeauHeHuH. Onpenesnenye NOHITH KIIEI0IHO-
3eMEIBHBIE METALIED. COCTaRNCHHE XapaKTEPHCTHKH 110 HX II0-
noxennio B [ICX3 J.M. Menzeneesa. Berauclienue mo xuMuye-
CKHM ¢opMyllaM U ypaBHCHHSIM peaKIHii, IPOTEKArOIIX ¢ yIa-
CTHEM ATIOMHUHUS H €T0 COSNUHECHHH, XapakTepuCTHKa CTpoe-
HHS 1 00MMX PU3NIECKHX H XHMHYECKHUX cBolicTB. Xapaktepu-
CTHKa (H3TYSCKIX ¥ XUMHUIECKUX CBOMCTB OKCHIOB H THIPO-
KcupoB. OObgcHeHHE 3aBHCHMOCTH CBOHCTB XKeJIe3a OT IOJI0XKe-




His B [ICXO J1.H. Mengeneesa. Beruucienne 1o XAMHYCCKUM

$opMyTaM U ypaBHEHIAM PeaKLKit, IPOTEKAIOUIMX ¢ YIaCTHEM

KeNesa M €ro coelnueHui. Beraucenenue mo xumudeckum ¢op-

MYJaM M ypaBHEHHsIM PEakiuii, nporelcaxomnx c yqacmeM Me-
TAUIOB U MX COCAHHEHUIH. :

Hemeramisl.

26

Omnpenenenye NORATHA «HEMETAIUIED), «TATIOTEHED, «a.unom‘om
HEIE BHIOM3MEHEHH . XapaKTepHCTHKA XHMHAIECKIX 3IEMEH-
TOB-HEMETAJUIOB: CTPOCHHME, PH3HUYECKHE CROMCTBA HEMETAILIOB.
CocTapieHre Ha3BaHHI COCAHMHEHHAH HEMETALIOB [0 UX dbopmy-
Jie ¥ BX (popMyJ Mo HasBaHmio. XapaKTepUCTHKA: CTPOCHHE, ¢bn-
3UYECKHE U XHMUYECKHE CBOKCTBA, II0JIyYeHHE M IPHMEHCHHE,
Brmonnenne pacaeTop 1o xuMugeckum $opMyIaM H ypaBHEHH-
SIM peaKiuH, POTEKALOLMX ¢ YHaCTHEM BOJIOPOJA H €10 COeNH- .
HeHui. XapaKkTepHCTHKA: COCTaB, PUIMHECKHUE B XHMHYECKHE
CBOHCTBA, HAXOXK/ICHHE B IPHPOJE M MpHUMeHeHHe, Brrmucenue
TI0 XHMHYECKHM (OpPMyNiaM ¥ ypaBHEHUSM PEaKIuii, IpoTe-
KAOMX C y9aCTHEM HEMETAMIOB H HX coexuuenmii. [Ipencras-
nenne HHpopmanuu o Teme «HemeTamtsi» B ie Tabm,
CXEM, OITOPHOTO KOHCIIEKTA, B T.Y. ¢ IPHMEHEHHEM CPelCTR
WKT. DxcrepuMeHTANbHEIE HCCTIENOBAHMS CBOMCTE HEMETAILIOB
H HX COCIAURCHHH, peIIeHye SKCIePHMEHTAILHEIX 3ana4. PaGora
¢ 1a00paTOpHEIM 00OPYAOBAHHEM H HAIPEBATEILHEIMH nprGo-
pami ¢ [papnnamu TB. HabmoneHde 3a CBOMCTBAMYU TaJIOreHOE,
UX COCIMHCHHE H ABNCHIAMH, HPOHCXONAINEMHE ¢ HUMHE. Oirca-
HHE XAMHYIECKOTO SKCIIEPHMEHTA C TIOMONBIO PYCCKOTO S3BIKA H
A3BIKA XAMHH. POPMHPOBAHHE BLIBOJIOB IO PE3yIILTATaM TIPOBE-
ACHHOTO 3KcIiepiMenTa. OpraHu3sanus y9eOHOro B3anMoIeicT-
BHA B IPYIIE. JKCIEPHMEHTAIBHEIE HCC/ISIOBAHNS CBOUCTB KH-
CJIOPOJId H €T0 CO€/IMHEHHH, peIIeHHE DKCIIEPHMERTATBLHEIX 3a-
na4. PaboTa ¢ s1abopaTopHEIM 060PyIOBAHHEM H HA'PEBATENb-
HBIMH pubopaMu ¢ [Ipasunamu TH., Onucanme XHMHUESCKOTO
SKCICPUMEHTA ¢ MIOMOLIBIO PYCCKOTO S3LIKA M S35IKA XHMHEH.
DopMEPOBaHHE BBIBOIOB 10 PE3YIIHTATAM IPOBEIEHHOTO JKCIIC-
puMenTa. OpraHusarys y4e0HOTO B3aHMO/EHCTRHS B IPyIIIe.
Pabota ¢ naGopaTopHeM 0GopyI0BAHEEM H HarpeBaTebHbIMHU
npubopamu ¢ Ipasunamu TB. Habmonexnne 3a cBoticTBaMH He-
METAIUTOR, HX COCAUHCHUH U ABICHUAMH, IPOMCXOIIIINMH ¢
HHMH.

OcnoBrl opra-
HHYECKOH XH-
MHEH
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Wsyqenne nonstusa «[Ipenmer oprannyeckoit XuMun». Pac-
CMOTPEHUE NPHYHHE] MHOTOOOpa3Hs OPraHHYECKUX COSIHHE-
HuH. CocTapneHne GopMyn opr. B-B. M3y4eHHe OCHOBHBIX KIac-
COB YIIIEBOACPOJI0B « Y FIeBonopoas!. IIpenensHeie u Henpe-
nenbHEE. Auernined. benson». Ilpencrasnenne nurdopmanmy B
BAJE TabuHil, CXEM, OIIOPHOI0 KOHCIEKTR, B T.4, ¢ IPUMEHEHUEM
cpencrs MKT: npuposusie meTodnuky yraesogoponos, nepepa-
6orka HedH. V3ydenne ocHoBHEIX mpesicTapuTeneit «Kuco-
poAcolepkKalme COeIMHEHUM». X 3HAYEHHE B KI3HU YEIOBEKA.
Hsygenue yrnepogos. [lousaTue 06 aMMHOKHCIIOTAaX M OeJIKax.
Peakiimy 10IMKOHIEHCAUHH. Belk.

KonTpomerex paGor — 3

IIpaxTiueckux pabort - 6
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Tpe6oBauns K YPOBHIO OATOTOBKH BHITYCKHHKOB OCHOBHOT'0 001ero o6pasoBaHusl.

B pesyasTare u3ydyeHHa XHMHH YIeHHK A0JXKeH 3HATH / HOHUMATD

* XUMHYECKYIO CHMGEOMUKY: 3HAKA XUMHYECKHX IEMEHTOB, HOPMYIIEl XUMHYECKHX BEINECTE H
ypaBHEHUS XUMHUECKUX pPEaKmuii;

* gaycHene XUMUYeCKiie ROHAMUA. XUMAIECKUN 2JIEMEHT, aTOM, MOJIEKYJIA, QTHOCHTEIb-
HEBIE ATOMHAS M MOJIEKYIAPHAsI MAcCHl, HOH, XHMUYECcKas CBS3b, BEMECTRO, KiIacCHbHAKAIINA BEIIECTB,
MOJb, MOJISIPHAA Macca, MOJIPHEIH 00beM, XHMHAHeckas peaklds, KnaccHpHuKanas peakiui, aiek-
TPOJMT ¥ HE3NIEKTPOIHT, HIEKTPONATHYECCKAA JHCCONHANHAS, OKUCIUTEND H BOCCT&HOBHTCJIL, OKHC-
JICHHE M BOCCTAHOBIICHHUCE,

* OCHOGHbIE 3AKOHbB! XUMUN: COXPAaHEHH MacChl BEINeCTB, IIOCTOSHCTBA COCTaBa, MEpHOANYe-
CKHi 3aK0H;

YMETh

* HQ3b18aMb: XUMHAICCKHE JIEMEHTHL, COCARHEHNS H3YIeHHEIX KJIaCcCOB;

* o0pacHamp: GU3MICCKH CMBICT aTOMHOTO (IIOPSAAKOBOI0) HOMEpa XMMHYECKOIO 3JIEMEHTa,
HOMEPOB [PYINEI M NepHOJa, K KOTOPBIM 3JEMEHT NPHHANICKUT B NepHoImdeckoil cucreme J[.I1
Memjeneera; 3aKOHOMEPHOCTH H3MECHEHHS CBONCTB 3IEMEHTOB B MpefenaxX Maibix NMEepHoACB H
TIABHEIX HOJTPYIIN; CYIIHOCTh peakilni HOHBOro odMena,

* XAPAKmMepu3eeamy: XAMUIeCKUe 3]IeMEHTH (OT BOAOPOAA JI0 KanbllMg) HA OCHOBE UX MOIO-
JKeHHS B mepuomguueckoi cucreme .M .Menjteseera ¥ 0COGEHHOCTEH CTPOCHMA HX aTOMOB; CBI3b
MEXKY COCTABOM, CTPOCHHEM H CBOMCTBaMHM BELIECTB; XHMHYECKUE CBOHCTBA OCHOBHBIX KJIacCOB
HEOPraHH4YECKUX BEIIECTB;

* onpedenams: COCTAB BEMIECTB M0 HX (GopMyiaM, IPHHAIIIEKHOCTh BEIIECTB K OMPEAEICHOMY
KJIACCY COeWHEHMH, THIB XMMUYECKHX peaknmii, BAICHTHOCTh M CTENEHb OKHCJICHUS DJIEMEHTa B
COEIMHEHHAX, THII XHMWUECKOM CBA3H B COeTHMHEHUAX, BO3MOXHOCTE MPOTEKaHHA peakiuii HOHHOTO
obMeHa; : :
* cocmaegiams.: GopMynbl HEOPraHAYCCKUX COCTUHEHHN HM3YYECHHEBIX KJIACCOB; CXEMBI CTpOE-
HHA aToMOB IepBEIX 20 seMenToB neproauueckoli cucremsl [ V1. MeHneneesa; ypaBHeHU XUMHHIC-
CKHX peaKIfuit;

* 06pauiambea ¢ XAMUYECKOH HOCY/I0# 1 1a00paropHaM 000pYI0BAHIEM;

* PACNO3HAGAMb ORGIMHBIM HYMEM: KHCIOPOJ, BOIOPOI, erIeKHCJ'IBIPI ras, aMMHaK; pacTBODbI
KHCIIOT H IIENOYEH, XITOpHI-, CyNIb(aT-, KapOoHAT-HOHELI;

* BIYHCAMB: MACCOBYIO JIOJIIO XHMHYUECKOTO 3MeMEHTa o GopMyie COeUHEHHS; MACCOBYIO
JOMIO BEIECTBA B PACTBOPE; KOIWYECTBO BEINECTBA, 00BEM MM MacCy IO KOJMYECTBY BEIECTBa,
00BEMy HUTH Macce pearcHTOB MM UPOJIYKTOB PEaKLyH; '

HCIOJL30BATH NPAoOpeTeHHbIe 3HAHMSA H YMEHHA B NPAKTHYCCKOi JesiTeIbHOCTA H 10-
BCE/IHEBHOU KM3HH /A

* OezomacHOro 0bpamenHus ¢ BeIECTBAMHU 1 MaTepHalaMi;

* 3KOJIOTHYECKH TPAMOTHOTO TIOBEJIEHHS B OKpYKaloeif cpeJie;

* OIIEHKH BJIMSHHS XHMHUIECKOTO 3arPA3HEHHA OKPYXKalOMeH Cpe/ibl Ha OPraHU3M 4eI0BEKa;

* XpATHYECKOH onleHKH HHGOPMAIHH O BEIECTBAX, HCIONb3YEMEIX B OFITY;

* IPUTOTORJICHUS PACTBOPOB 33JaHHON KOHIICHTPALIMH.

Onncanue yae0HO-METOMIECKOI0, MATEPHANLHO-TEXHHYECKOT0

A Ha(opMaHOBHOI0 00ecnedeHHsi 00pa3oBaTe/IbHOre IpoLecca.

HarypajbHblie 00BeKThBI,

HatypanpHele 00BEKTEL, HCIIONB3yeMbIe B O0YYCHHH XAMUH, BKIIIOYAIOT B ce05 KOJUIEKLMH MHUHE-
palioB ¥ TOPHBIX ITOPOJX, METAIIOB M CILUIABOB, MHHEPAILHBIX yA0OpEHMI, IIacTMAaCe, KayuyKoR,
BOJIOKOH H T. A. O3HaKoMJIeHHe ydamuxcs ¢ o0pa3aMH HCXOJHBIX BEIHECTB, IOIYIPOXYKTOB H
FOTOBHIX H3LETMH II03BONACT IOIYHIMTh HAITBSAHOE IpefcTaBIeHHe o0 STHX MaTcpHalax, HX
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6)

BHEITHEM BHIE, a TAKXKE O HEKOTOPhIX OH3MYECKHX CBolicTBax. 3HAYMTENbHEIE yd4eOHO-
II03HABATEIBHEIE BO3MOKHOCTH MMEIOT KOJUICKIMH, H3TOTOBJICHHEIE CaMHMM OO0YYarOIIHEMHCS.
[IpenMeTs ais Takux koIeKIHA coOuparoTea Bo BpeMA SKCKYPCHH M APYTHX BHEYPOUHEBIX 3aHsd-
THIH.
Koanexiiu MCTIONB3YIOTCA TONLKO JUTA O3HAKOMJIEHHS YYalIHXCS ¢ BHEINHUM BHIOM H (H3Mue-
CKHMH CBOMCTBAMH M3Y9aeMbIX BEIIECTB M MaTepHANoOB. JI9 HpOBeNSHHS XHMHYECKHMX OIIBITOB
KOJLIEKIMH HCIIONB30BaTh HENb35.
XHMHYECKHE PEAKTHBbI H MATEPHALI.
O6pamiense co MHOTHMHE BeIECTBAMH TpeGyeT cTpororo cobMIONeHHS TpaBHII TEXHHKH Ge3omac-
HOCTH, OCOOEHHO NPH BHIIONHEHHH OIBITOB CaMHMM ydalliMHcs. Bce HeoOxomuMele MepsI mpe-
TOCTOPOKHOCTH yKa3aHbl B COOTBETCTBYIOIINX JOKYMECHTAX U HHCTPYKIHSIX, 8 TAKXKE B NOCOOHAX
U yuuTenel XuMHH.
Hamnbonee 9acTo MCIONB3yeMBIe PEAKTHBEI K MATCPHAIIEL:

1) IIPOCTRIC BCINECCTBA - MCIIb, HATPUH, KANbIHI, aMIOMAHHI, Marauii, xeneso, IHHK, CEpa,

2) oxcuapl — menn (1), kanbuums, xenesa (111), Maruus;

3) KECIOTHI - CONsIHAs, CEPHAS, A30THAS;

4) OCHOBaHHs - I'MAPOKCH/] HATPHS, THAPOKCH KAbIHS, rn,uporccn):( Oapus, 25%-Hbli BOTHEIH

pacTBOp aMMHAaKa;
5) comu - xnopuns! Hatpus, mean (II), xenesa(Ill); HUTpaTH! KaJws, HATPHA, cepebpa; cynsda-
TE1 MeRu(1I), sxenesa(ll), xenesa(lll), amoMuEAS, aMMOHNMS, Kaaus, GPOMEI HATPHS;

OpraHHYecKHe COeIHHEHHS - KpaxMall, TIHLHPYH, YKCYCHasd KHCIOTa, METHJIOBEIH OpaH)I{eBBIH
deHondTaneny, 1aKMyc.

Xumnueckad JraGoparopnas mocyJa, anuaparTsl H APHGOPLI.

XuMH9ecKas nocyna IoapasfaendeTcs Ha ABE IPYNNBL AJA BBEIMQJHCHHA OIBITOB y4JallWUMHCH H

JEMOHCTPALHOHHBIX OIBITOB.
1IpubopEl, anmapaTel ¥ YCTAHOBKH, MCIIOTB3YEMBIE HA YPOKAX XHMMH, NOAPA3IEISIOT HA OCHOBE
TNPOTEKAIOMKX B HEX QHIMYECKUX M XMMHYCCKHX TPOLICCCOB ¢ YIACTHEM BEIIECTB, HaXOZSIHXCS
B Pa3sHBIX arperaTHBIX COCTOSHUAX:

1) npu6opet fis paboTEL ¢ razaMu - HONyYeHue, cOGUPAHHIE, OUMCTKA, CYIIKA, OrIOLICHHE
ra30B; PEaKI[MU MEXKIY TOTOKAMH [a30B;

2) ammapaTsl # IPHOOPHI /Ul OIBITOB C XKUIKMMHA H TBEPIBIMA BEIIECTBAMY - TIEPETOHKA,
¢risTpOBaHKE, KPHCTAIUIH3ALST; NPOBEACHHE PEaKIIHH MY TBEPABIM BEIECTBOM 1
KHUAKOCTBIO, XXUIKOCTBIO U HKUIKOCTHIO, TBEPALIMH BEIIIECTBAMEL.

BemoMoraTenbHyIo posib HIpaloT M3MEPHTEIbHEIE H HarpeBaTelIbHEIe IpuGOopsL, pasTHIHbIC TIPH-

cnocoGIIeHH S JUIS BRINOJHEHHS OITBITOR.

Mopenn.

O0nexTaMH MOZETHMPOBAHASA B XMMHH SBISIOTCS ATOMBI, MOJIEKYJIbI, KPHCTAILIEL, 3aBOACKHE alma-
PaTEL, a TAakKe HPOMCXOAsIHEe nponeccsl. B npemoaaBaHuy XUMHH HCIONB3YIOTCS MOJEIH KPH-
CTALTHYECKHX DPEINETOK ajMa3a, rpadura, cepsl, docdopa, okcuaa yruepona(lV), noza, xenesa,
menH, Maraud. Habopsr Mozenedt aToMOB JUIS COCTAaBIEHMS INAPOCTEPXKHEBEIX MOZENEH MONEKYJ
IIpH H3YYEHHH OPraHuIeCKOH XUMHUM.

Y4aebOnnie NocodHS HA MeJATHOI 0CHOBE, o

B npounecce 00ydeHHs XMMHH HCIONB3YIOTC CICIYIOUIHE TabJHIE MOCTOAHHOrO IKCIIOHHPOBa-
uus: «Ileprogmdeckas cucreMa XxuMudeckux dneMerToB [l M. Menneneesay, «Tabmuna pacTso-
PUMOCTH KHCJIOT, OCHOBAHHI H COJNEH», «DNEKTPOXAMHUUECKHN Pl HAIPSDKEHUH METAIUIOBY.

Jns OpraHH3alii CaMOCTOATENbHOM paboThl 00yJaromupxca Ha ypOKax HCIOIB3YIOT pasHoobpas-
HEIe JIJAKTHYECKHE MaTepHajbl: TETPajd HA ICYaTHOH OCHOBE, KapTOUKH C 3aJaHHSAMM Pa3HON
CTENEHH TPYAHOCTH UM H3YYCHHA HOBOIO MAaTepHalla, CAMOIPOBEPKH M KOHTpPOJS 3HAHMIL yua-
IMUXCH.
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JKpaHHO-3BYKOBBIE CpecTBA 00yueHH .

DKpaHHO-3BYKOBEIE TOCOGHS AENATCA Ha TPH GONBIIME IPYIILL CTATHYHBIE, KBa3HIXHAMHYHELIE H
IuHaMUYHbe. CTATHYHBEIME 5KPaHHO-3BYKOBBIMH CPEICTBAMH O0YYEHHSs SBJISIOTCS IHA(HIBLMEL

IHUATIO3UTHBEI (Ciaiifiel), €JMHWYHEIC TpaHCHapaHThl g rpadonpoexropa. Cepuu TpaHcha-

PaHTOB MO3BONSIKOT WMHTHPOBAThH
JOBIDKEHHE IIyTEM II0CHeJI0BATEFHOIO HAOMEHHS OJHOTO TpaHCIIapaHTa Ha Apyro#, Takue cepuu
OTHOCAT K KBa3UAHHAMWIHEIM SKPaHHEIM TTOCOOMSIM.
JMHAMPIHBIMY 5KpaHHO-3BYKOBEIMH IOCOOHAMH SBIIAIOTCS IPOH3BEACHUS KHHeMaTorpada: ToKy-
MEHTAIHFHOI0, XPOHHKATHHOTO, MyIbTHILTHKANHOHHOTO. K 5ToH e rpymne OTHOCATCH SKpaHHO-
3BYKOBEIC CpEICTBa OOyYCHHSA, AN NIPEXbABICHHA HHGOPMAIME KOTOPBEIX HEOOXOIHMa KOMIIBIO-
TepHasd TEXHUKA. .

Texauveckue cpeacTsa 00yucHHA.

[Tpu KOMIIJIEKCHOM HCIIOJIB30BAHUU CPE/ICTB 00yUeHHA HGI/IBﬁe)KeH BOIPOC O BO3MOXHOCTH 3aMeHBI
OIHOrO MOCOOHS APYTHM, HallPUMEp AEMOHCTPAIIMOHHOTO WM JJADOPATOPHOTO ONBITA €ro H3o0pa-
KeHueM Ha dkpaHe. MHbopmanus, comepxamaicd B IKPaHHOM IOCODMH, IIPEACTaBIgeT Co0oi
NAINE OTPAXKEHHE PEANLHOTO MHpPa, M [IO3TOMY OHA JOIDKHA MMETH OIIOpY B WYBCTBCHHOM OIEBITE
obyqaroruxcsi. B npoTHBRHOM cliydae GOpMHPYIOTCA HeNpaBHIGHEE H GopManbubie sHanus, Oco-
GenHo omacHO GoOpPMHpOBaHHE HCKAXEHHBIX IIPOCTPARHCTBEHHO-BPEMEHHEIX HpPEACTABJICHHH, MO-
CKOJIBKY SKPaHHOE IPOCTPAHCTBO B BPEMA 3HAUHTENBFHO OTIHYAIOTCH OT PEaIbHOTO MPOCTPAHCTEA M
BpeMEHH. DKpaHHOE JOcOOHEe He MOXKET 3aMEHHTE ool pealbHEI 00BEKT B HPOIECCE €ro MO3Ha-
HHS BBHly TOTO, 9TO HE MOXET OBITh HCTOYHMKOM YYBCTBEHHOTO OIIBITA O CBOHCTBAX, CYMIECTBCH-
HBIX TIPH M3YYCHHH XMMHH: I[BETE, 3aITaxe, KPHCTAIHYECKOM CTPOSHHH H T. A. B To Xe Bpems mpi
Ha/IMYMH ¥ yJallHXcA JOCTATOYHBIX YyBCTBEHHBIX 3HAHWM Ha HEKOTOPHIX dranax o0ydeHHS BOC-
TIPOH3BEACHHE XHMHMYECKOrO OMEBITA B 3KpPaHHOM MOCOOMM MOXeT OBITE Conee U,CJIGCOOGpaBHLIM
9EM €10 IOBTOPHAS JIEMOHCTPALHAL. :

Pexomenayemas JinTepaTypa.

1. Jurepatypa, Henoaksyemas yanTeaeM
- OCHOBHAA AUMEPAMYPA
1. T'abpuensu O.C. [Nporpamma Kypca xumus 71s 8-11 xiacco 06me06paBOBaTeﬂLHbD( yUpeKIe-
auit. — M.: JIpoda;
2. l'abpuensn O.C. Xumus: 8 xiace : y9eGHAK 11 001me06-HbIX yapexnenmii. — M.: Jpoda.
~ QOROTHUMEALHASL TUMEPamypa

1. Tabpuensn O.C. UsysaeM xuMmo B 8 KIL: TUAaKTHYECKHE MaTepHasl / 0.C. I'abpuensn, T.B.
CmupHoBa. — M.: Bk mwtioc '

2. XuMud; 8 K1acc: KOHTPONBHEIE H MPOREPOLHBIE pa60TBI k yuebuuky O.C. 'abpuenana «Xn-
mus. 8 xmace» / O.C. I'aGpuensn, ILH. bepeskun, A.A. Ymaxkosa u ap. — M. : poda;

3. I'abpmensy O.C., Buckoboituukosa H.I1., Smykosa A.B. HacTonsHas KHATA yunTeNd. XHMHS.
8 xi1.: Metoguueckoe nocodbue. — M.: ipoda;

4. Tabpuensn O.C., Pyros H.H., Tonkyno B.J. XuMudeckuii sKkcriepuMenT B mKole. § Kiacc, —
M.: Ipoda

5. Amxumux (http://www.alhimik.ru/) - oaus U3 Ty4IHX caifiToB PyCCKOS3LMHOTO XHAMHYECKOTO

HHTepHEeTa OpHEHTHPOBAHHBIH HA YUUTENIS H YICHUKA, IPCIOaBaTeN A CTYAECHTA,

2, JInTepaTypa, peKoMeHAyeMAS JJISl YIAMMNXCHA.

- OCHOBHAA RUMepamypa
['aGpuenan O.C. Xumud: 8 xracc : yueOHAK A4 oﬁmeoﬁpasom'renbﬂmx yupexaeHui. — M.:

Hpoda.
- OONOIHUMENLHAA TUMEPamypa
1. XKypuan «XumMus B Koiey;

2. Kourper - Xumus i Beex (http://kontren. narod.ru) - ur$opManmoHH0-06pa3oBaTeILHELA
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caitt nmg TEX, KTO H3y4acT XHMHIO, KTO €€ IIPENOAACT, I BCCX KTO HHTEpECcyeT s KUMHESH,

3. Anxmumux (http://www.alhimik.rw/) - omus w3 nyqmmx caliToB pycCKOS3EIMHOTO XAMEYECKOTO
WHTepHeTa OpHEHTHPOBAHHEIL Ha YUHTENS M YUEHUKA, IPEIIoaBaTens u CTYACHTA.

4. OHuEKIONeIMYECKHET CIOBAPh IOHOTO XHMHKA
3. Meaguapecypchl. _
~ CD «Heoprauudeckas XHMHL», H3TATENBCTBO «Y TUTEbY
— CD «Ilxoxa Kupunna u Medonusa», H3naTenscTso « Yauremy»
— Xumus. [Ipoceemenne «Heopranmgeckas xumMusy,. 8 Kirace. (Ha 2-X JHCKAX)
— Xwmus (8-11 xnacc). Bupryanbnas naboparopns (y4eGHoe 31€KTPOHHOE M3 IaHKE)

KpHTepuH H HOPMbI ONEHKH 3HAHHI 06ygJaommxes 10 XUMHH.
1. Ouenka ycTHOro 0TBETA.
OrMmeTka «5» :
OTBET IONHBIA U NPABHJIbHBIA Ha OCHOBAHHH H3YYEHHBIX TEOPUI;
MaTcpHall H3NOXKEH B ONPEICICHHOM IOTHYECKOM TOCIEIOBATENbHOCTH, JIATEPATYPHBIM S3BIKOM,

OTBET CaMOCTOSTEIbHEIIA.
OtMeTka d» ;
OTBET IIOJHEIA ¥ IPABHJILHEBIH Ha CHOBAHHH H3YYEHHAIX TCOPHIA;
MaTepHal H3N0XEH B ONPEACNICHHOH JOIMYECKOH MOCTENOBATENBHOCTH, IIPH 3TOM JOMYINEHEI
ABE-TPH HECYLICCTBEHHBIE OIMMOKH, HCNPABICHHEIC IO TPeGOBAHKIO YUHTE,
O1MerKa «3» : |
- OTBET IOJIHENA, HO PH 5TOM JONYINEHA CYLIeCTBeHHas OIIMOKA HItM OTBET HEIIOIHBIH, HEeCBSI3HbIA.

Ormerka «2» :

- HpH 0TBeTe OOHAPYKCHO HEMOHHWMAHHME YJaIlMCS OCHOBHOTO COICpP/KaHUs YIeGHOTO ‘MaTepHaja
UM JOIYIHEHBI CYIICCTBEHHEbIE OMMOKH, KOTOPEHIE yYAIlHics HE MOXKET HCIPABHTD [PH HABO/SHIAX
BOIPOCAX YUMTENs, OTCYTCTBHE OTBETA.

2. OneHKa IKCNEPAMEHTAIBHLIX YMEHUH,

- OneHKa CTABHTCS Ha OCHOBAHHH HaGIIOACHHS 32 YYAIMUMHUCS H MHCBMEHEOTO OTYETA 38 Pa-
bory.

Ormerka «5»: _
- paboTa BHIIOJHEHA IOJIHOCTLIO M IPABHIIBHO, CJIC/IAHBI NIPABKMIIbHEIE HaOMIOMCHHS H BBIBOJIBL,
- 3KCHEPHMEHT OCYIIECTBIIEH IO ILIAHY ¢ YIeTOM TEXHHKH O€30IacHOCTH U IpaBHJ pabOTH ¢ Belle-
cTBaMH H 000pyIOBaHAEM;
- HPOABICHEI OPTaHHU3ANHOHHO - TPYAOBEIC YMEHHS, NIOAXCPKHBAIOTCA YHCTOTA pabodero MecTa
IOPSI0K (Ha CTOJIE, SKOHOMHO HCTIONB3YIOTCS PEAKTHBEL).

OtMmeTka «d» :
- pa6oTa BEINOIHEHA IPABAIBHO, CHENAHbI IPABIILHBIC HAGTIONEHHS U BBIBOJEL, HO TIPH ITOM 3KC-
IICPUMEHT TIPOBEICH HE TIOMHOCTLIO UIM JOIIYINEHB HECYINECTBEHHBIE OIHOKY B pa60Te C BEIIECT-
BaMH H 000pYHAOBaHUEM.

Otmerka «3»:
- paboTa BHIOJIHEHA IPABMIIBHO HE MCHEE UeM HAIONOBHHY HITH JOMYIIEHA CYIIECTBEH A OMmbKa
B XOJie KCIIEPEMEHTA B OOBACHCHHH, B O(OpPMICHHH paboTel, B COOMIONECHHH MIPABHI TEXHHKH
Be30TaCHOCTH Ha paboTe C BellleCTBaMH H 000pyNOBaHHeM, KOTOpas HCIPABIAETCS 10 TpeGOBAHHIO
YUYHTENA.

Ormerka «2»:
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- JonymieHs! nBe (1 Gosee) CyLISCTBEHHbIE OIMMOKH B XOjIe: JKCIEPHMEHTA, B OOBACHEHHH, B
odopmieHHH paboTsl, B COOMIONCHUHA NPaBHI TEXHUKH GE30ACHOCTH IIPH paboTe ¢ BEIEeCTBaME U
oGopyoBaHHeM, KOTOpPBIE YUaIHICS HE MOXKET MCTIPABATH J&Ke [0 TPeGOBAHMIO YUHTEIS;

- paboTa He BHIIONHEHA, Y YJAMIErOcs OTCYTCTBYET BKCHepPIMeHTaJIBHHe YMEHHSL.

3. Onenxa yMeHmii pemiaTh pacdeTHble 3agaqH.

OrmeTka «5»: _

- B JIOTHYCCKOM PacCyKICHHH H PCLICHUH HCT OUMOOK, 3a7a9a pelliea PaldoHATbHEM CIOCOGoM:;

Ormerka «»:

- B JIOTHIECKOM PAacCYXXICHHH ¥ PEIUCHHS HeT CYIECTBEHHBIX OIIMOOK, HO 3a/[a4a PelleHa Hepa-
IHOHANLHEIM CIIOCOO0M, HIH JOMyLIeHO He {oliee IBYX HECYNISCTBEHHBIX OMHABOK,
OrmeTka «3»:
- B JIOTHYECKOM PaCCYXACHHH HET CYIMIECTBEHHBIX OIIMOOK, HO JOMYINEHA CYIeCTBEHHAS OIMMOKa B
MaTeMaTHYeCKHX pacycTax.
Ormerxa «2»:
- AMCETCA CYIIECTBEHHBIE OIHOKH B IOTHYECKOM PACCYX/CHHH U B PELIICHHM,
- OTCYTCTBHE OTBETa Ha 3aJaHue,
4. OneHka MICHLMEHABIX KOHTPOJILHBIX PadoT.
Ormerka «S»:
- OTBET MMONHLIA H NpaBUIbHBI, BO3MOXXHA HECYIIEeCTBCHHAS OIIHOKA.

OTtMmerka «»:
~ OTBET HEIOJHBIH HITH JOMYCHO He 60oNce IBYX HECYIECTBEHHBIX OMHGOK.

Otmerka «3»:

- paboTa BBMIONHEHZ HE MEHEE UeM HANONOBHHY, NONYIIECHA OAHA CYLLECTBEHHAS ONIMGKA M IpH
JTOM JIBe-TPH HECYIIECTBEHHEIE.

OrMmeTra «2»:

- paboTa BEINOJIHEHA MEHBIIE YeM HAMONOBHHY HIH COIEPIKAT HECKONBKO CYIECTBEHHBIX OMAGOK.
- paboTa He BLINOJIHEHA.

Ilpn omeHKe BEIMOJHEHHS MACHMEHHOM KOHTPOIBHOMN PaboTsl HEoGXO0MAMO Y4HTHIBATE TpeGoBaHHs!
eauHoro oporpadhIIecKoro pexKuMa.

5.0nenka TecTOBRIX padoT.

Tecrel, cocTosiupe U3 MATH BOIPOCOB MOXHO HCIIONB30BAThH MOCHE M3YHEHH KaXTOro MaTe-
puana (ypoka). Tect n3 10—15 BompocoB WCHONB3yeTcs AN MEPHOIMYECKOTO KOHTpomd. Tect u3
20—30 Bompocos HE0O6X0AAMO HCIIONB30BATE JIVIE HTOTOBOIC KOHTPOJLA.

Ilpu onennBaHMyM UCTIONB3YETCA CIIEAYFOLIAS IIKANA: UL TECTA U3 ISTH BOTIPOCOB
* HET OIMHOOK — OIEHKA «5»;

* 0/1Ha OIIH0OKA - OLICHKA «4;

* IBe OIMHOKH — OIIEHKA «3»;

* TPH OIIHOKH — OIIEHKa «2».

Js recta w3 30 BonpocoB:

* 25—30 npaBHNBHBIX OTBETOB — OLIEHKA «5»;

* 19—24 NpaBAILHEIX OTBETOB ~— OLEHK «4»;

+ 13—18 npaBHNEHBIX OTBETOB — OLIEHKA «3»;

» McHBINIE |2 MPABIIBHBIX OTBETOB — OLEHKA «2».
6. Ouenka pedepara.

PediepaT OLEHMBAETCA MO CIACAYIOMUM KPHTEPHAM:
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* cofmonenne tpebosanmit K €70 0GOPMIICHHIO;

* HCOOXOMMOCTE | JIOCTATOYHOCTE JUIS PACKPHITHS TEMBI IPHBEEHHOM B TEKCTE pedepara uadop-
MaLum; ,

* yMeHHe 00yJarormerocs CBOOOIHO H3JaraTh OCHOBHBIE HIICH, OTpaXXEHHEIE B pedyepare;

* CIOCOOHOCTH OBY9AIOIIErOcs MOHATh CYTh 3aJaBAE€MbIX WICHAMH ATTECTAllHOHHOH KOMHCCHH BO-
IPOCOB H ¢HOPMYIHPOBATH TOYHEIC OTBETH Ha HUX.
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