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AHHOTAIUS K a1aNITHPOBAHHON OCHOBHOI1 00111€00pa30BaTeIbHOM NPOrpaMMe 10 XMMHUHU
JIS 00Y4YAIOIIUXCS C OTPAHMYEHHBIMU BO3MOKHOCTSIMM 3/10POBbS (32/1€P:KKOM
NCUXHYECKOIr0 Pa3BUTHA)

Hacrosmas amantupoBanHas pabodas  mporpamma 06a30BOro kypca «XuMusi» Jyis
OCHOBHOI1 00111€00pa30BaTeIbHON HIKOJIBI COCTaBJI€HAa Ha OCHOBE (helepabHOr0 KOMIIOHEHTA
rOCYy/IapCTBEHHOTO0 00pa30BaTEbHOrO CTaHAapTa 0a30BOTO ypOBHS OOMIETO 0Opa3oBaHUS,
yrBepxkaAEHHOro npuxkazom MO P® Ne 1312 ot 09.03.2004 roma u aBTOPCKOM MNpOTrpamMMmbl
INa6puensu O.C. , omybnukoBaHHOM B cOopHuke «lIporpammer kypca xumuu i 8-11 kitaccoB
obmeooOpazoBatenbHblx  yupexxkaenuin /O.C. TaOpuenssH. — 3-¢ w3, nepepadOTaHHOE U
normonaerHoe — M.: [Ipoda, 2008» ¢ yderoM peKOMEHIAIMK IO pachpeesieHHu0 y4eOHOTro
marepuana npu padore ¢ aerbmu 3I1P, paspaboTanHbIMU B MIHCTUTYTE KOppEKLIMOHHON
nemaroruku PAO (dedexromnorus, 1993, No2-6)

Hnsa nereit ¢ 3IIP mpu m3ydeHun y4eOHOro Kypca XHMHH CTaBATCA TE€ K€ y4ueOHO-
BOCIIMTATENbHBIE IIEIM W 3aJadd, 4YT0 W B 00meoOpa3oBaTeNbHBIX Kiaccax. OmgHako,
OCOOCHHOCTH IICUXMYECKOTO pPAa3BUTUS JE€TeH YKa3aHHOW KaTeropuu, NpekIe BCEro,
HejocTaToyHas c(OPMUPOBAHHOCTh MBICIUTENBHBIX ONEpaIuii, BBIIBUTAIOT AOIMOJHUTEIbHBIE
KOPPEKIMOHHbBIC 3a/1a4¥, HAPaBJICHHbIC HA PA3BUTHE MBICIUTEIHHONW U PEYEBOU JIEATEIHHOCTH,
Ha TMOBBIIICHUE IMO3HABATEILHON AKTUBHOCTH MJETEH, CO3JaHUE YCIOBHUM JISI OCMBICIECHUS
BBINOJIHSAEMON y4eOHOH paOoThl. B cBsi3u ¢ 0COOEHHOCTSAMU MOBEACHUS U JESATEIBHOCTH 3TUX
yuammxcs (pacTopMOKEHHOCTh, HEOPTaHW30BAHHOCTh) HEOOXOANM CTPOKAUIINN KOHTPOIb 32
coONIOZICHMeM TIpaBHJI TEXHUKM O€30MacHOCTH TpU MPOBEACHUU JIA0OPAaTOpPHBIX U
MPAKTUYECKUX padoT.

bonbiioe 3HaueHue i MOJTHOLEHHOTO YCBOEGHMSI Y4eOHOro marepuana o XHUMHUU
npuoOpeTaeT oOrnopa Ha MEXKIPEAMETHbIE CBSI3W C TAaKUMH Y4eOHBIMH TpeAMEeTaMH, Kak
npupoaoBefeHune, reorpadusi, Qusuka, OUONOTHS, TMO3BOJISS pacCMaTpUBaTh OAMH U TOT JKe
yueOHBI MaTepuajd C pa3HbIX TOUYEK 3pEHHUs. MeXIpeIMeTHbIE CBSI3U CIOCOOCTBYIOT €ro
Jy4IlIeMY OCMBICIIEHUIO, 00Jiee TPOYHOMY 3aKPEIIEHUIO MOJYyYEHHBIX 3HAaHUN U MPaKTUYECKUX
YMEHMMH.

CornacHo y4ueOHOMY MaHy pabodasi mporpamma mpeaycMaTpuBaeT oOydeHHe XUMUU B
o0BeMe: 2 yaca B Henearo g 9 xiacca.

Jlannast mporpamMMa peanu3zoBaHa B yueOHukax: ['aOpuensn O.C. Xumus. 9 k1. — M.:

Hpoda, 2014.



1. Ilnanupyemblie pe3VJbTaThl H3VUEHNSI KYPCA XUMHH

[To 3aBepiieHuM Kypca XMMHH Ha 3Tarne OCHOBHOTIO OOIIEro 0Opa3oBaHMs BBITYCKHUKU
OCHOBHOI1 IIKOJIbI JOJKHBI OBJA/IETh CIEAYIOIIUMHU Pe3yIbTaTaMHU:
JInyHOCTHBIE pe3yJIbTAThI
— 3HAaHUe U NOHUMAaHUe. OCHOBHBIX UCTOPUUYECKUX COOBITUH, CBA3aHHBIX C Pa3BUTHUEM XHMHH;
JTOCTHIKEHHUH B 00JIACTU XMUMUU U KYJIBTYPHBIX TPAIUIIUN CBOCH CTPAHBI (B TOM YHCJIC HAYYHBIX );
OOLIEMHUPOBBIX JAOCTH)KEHUN B 00JaCTU XMMHH; OCHOBHBIX MPHUHIIMIIOB U MPaBUJ OTHOLIECHUS K
IpUPOJIe; OCHOB 3JI0POBOTO 00Opasza KH3HH U 30pOBbECOEPEraromuX TEXHOJOTHH; MpaBUII
MOBE/ICHUS B YPE3BBIYANHBIX CHUTYalUsIX, CBA3AHHBIX C BO3JCHCTBHEM pa3IUYHBIX BEILECTB;
OCHOBHBIX MpaB U O0S3aHHOCTEW TpakJaHWHA (B TOM YHCICOOYYArOMIEToCs), CBS3aHHBIX C
JMYHOCTHBIM, PO ECCHOHATBHBIMU KU3HEHHBIM CaMOOIIPEIeICHIEM; COLIUaIbHONW 3HAYUMOCTHU
U coJiepKaHus Tpoeccuil, CBSI3aHHBIX C XUMUEH;
— Yy8cmeo 20pAocmu 3a POCCUICKYI0 XUMUUYECKYIO HAYKy U JOCTH)KCHUS YUCHBIX; YBaKEHUE U
MPHUHSITHE JOCTHKCHUI XUMUU; JTFOOOBb U OEPEKHOE OTHOIICHHUE K MPHUPOJIC; YBAKCHUE U yUET
MHEHUH OKPY>KAIOLIUX K TUYHBIM JOCTHKCHUSIM B U3YUCHUH XUMUMU;
— npu3HaHue 1IEHHOCTH COOCTBEHHOI'O 3JI0pOBbS U 3JI0pPOBbS OKPYXAlOIIMX JIOJCH;
HEOOXOIUMMOCTH CaMOBBIPKEHUS, CAMOpEalIM3alli1, COLIUAIbLHOTO MPU3HAHUS;
— 0cCO3HaHue CTENEHW TOTOBHOCTU K CaMOCTOSATEIbHBIM IIOCTYIKaM U JEHCTBUSM,
OTBETCTBEHHOCTH 3a UX PE3yJbTaThl;
— nposeieHue 3K0JIOTNIECKOro CO3HaHU, JOOPOKEIATEIbHOCTH, I0BEPUS U BHUMATEIbHOCTHU K
JIOJSIM, TOTOBHOCTU K COTPYAHHYECTBY; WHMIIMATUBBI WU JFOOO3HATENHHOCTH B H3YYCHHUU
BEUIECTB M IMPOLECCOB; YOEXKIEHHOCTM B HEOOXOJMMOCTH pPa3yMHOIO0 HCHOJIb30BaHUS
JOCTH>KEHUI HAYKH U TEXHOJIOTHl;
— YMeHue yCTaHaBIUBATh CBA3M MEXKY LEIbI0 U3YUYEHUS XUMHUH U TE€M, Ul YETO 3TO HYXKHO;
CTPOUTH KU3HEHHBIE U MPO(ECCHOHANBHBIE TUIAHBI C YYETOM YCHEIIHOCTH M3YYeHHUS XUMUU U
COOCTBEHHBIX MPUOPUTETOB.
MertanpeamerHbie pe3yJibTaThl
— UCnonvb306aHue Pa3IUYHbIX HMCTOYHHUKOB XHMHUYECKOM HWH(GOpMalUU; MOIyYEeHHE TaKou
uH(pOpMaIH, ee aHallu3, MOATOTOBKA HA OCHOBE 3TOTO aHaNu3a HH()OPMAIIMOHHOTO MPOAYKTA U
€ro Npe3eHTalus;
— npumeHeHue OCHOBHBIX METOJIOB TMO3HaHMs (HAOMIOACHUS, SKCIIEPUMEHTa, MOJCIUPOBAHMUS,
WU3MEPEHHUS U T. J1.) IS U3YUCHHS XUMUYECKUX O0BEKTOB;
— UCNONb308aHUe OCHOBHBIX JIOTMYECKHX OIepaluil (aHanw3a, CHHTE3a, CpaBHEHWS,
000011eHNs, [JOKa3aTeNbCTBa, CHCTEMaTU3alluM, Kilaccuukamuu W Jip.) OpU  HU3YyYEHUU
XUMHYECKHX O0BEKTOB;
— ¢opmynupoeaHue BHIBOJIOB U YMO3AKIIOUEHUI M3 HAOIIOJEHUI U M3YYEHHBIX XUMHUYECKUX
3aKOHOMEPHOCTEH;
— NpocHO3UpPO6aHUe CBOICTB BEIIECTB Ha OCHOBE 3HAHHSA MX COCTaBa M CTPOCHMS, a TaKxKe
YCTaHOBJICHHSI AaHAJIOTUH;
— ¢opmynuposanue uaeH, TUIOTE3 U MyTel MPOBEPKU UX UCTUHHOCTH;
— onpedenenue LeNed U 3a1ady y4eOHOM M HCCIENOBATEIbCKOWIEITEIBbHOCTH U TNyTeH HuX
JTOCTHXKEHUS; — pacKpvlmue TPUIUHHO-CIEACTBEHHBIX CBSI3€H MEXIy COCTaBOM, CTPOEHHUEM,
CBOICTBaMH, MPUMEHEHUEM, HAXOXK/IEHUEM B TIPUPOJIE U MOIYICHUEM BOKHEHIIINX XUMHUYECKUX
BEIIECTB;
— apeymenmayusi COOCTBEHHOW IO3UIMM U €€ KOPPEKTHPOBKA B XOJ€ IMCKYCCHU IIO
MaTepuaiaM XUMHUYECKOTO COJIepIKaHus.
IIpenmeTHbie pe3yJibTAThI
B noznaeamenwvnoii cghepe
3nanue (nonumanue):
— XMMHYECKON CHMBOJIMKHU: 3HAKOB XMMHUYECKUX 3JIEMEHTOB, (OPMYJl XUMUYECKUX BEIIECTB,
YPaBHEHUN XUMUYECKUX PEAKLIUN;



— BAXHEWIIMX XUMHYECKUX TMOHSATHUW: BEMIECTBO, XMMUYECKUH JJIEMEHT, aTOM, MOJIEKYJa,
OTHOCHUTEIIBHBIE aTOMHAsi M MOJIEKYJISIpHAas MacChl, HOH, KaTHOH, aHUOH, XMMHYECKasl CBS3b,
AJIEKTPOOTPULIATEIBHOCTh, BAJIEHTHOCTb, CTENEHb OKMCIEHHUS, MOJb, MOJIApHAas Macca,
MOJISIDHBI ~ 00BEM, pacTBOPbI, D3JEKTPOJUTBl M  HEDJIEKTPOJUTHI, IEKTPOIUTUYECKAS
JVICCOIMALINS, OKUCIIUTENb U BOCCTAHOBUTEIb, OKUCIICHUE M BOCCTAHOBIICHHUE, TETNIOBOM AP PEKT
peaKuuu, OCHOBHBIE THUIIbI PEAKIIMM B HEOPraHUYECKON XUMHUU;

— (OpPMYNIHUPOBOK OCHOBHBIX 3aKOHOB M TEOPUH XUMHH: aTOMHO-MOJIEKYJISPHOTO YUEHUS;
3aKOHOB COXPaHEHHUS MacChl BEIIECTB, IIOCTOSAHCTBA COCTaBa BEILECTB, ABOraapo;
Ilepnonnueckoro 3akoHa . M. MenzeneeBa; Teopun CTPOCHMsI aTOMa U y4YEHUs O CTPOCHUU
BEUIECTBA; TEOPUU NIEKTPOJIUTUYECKON JUCCOLUALUHU U YUCHUS O XUMUYECKOU PEaKL1u.
Ymenue nasvieams:

— XUMHUYECKHE IIEMEHTHI;

— COE/IMHEHNUS N3YYEHHBIX KJIACCOB HEOPraHUYECKHUX BEIIECTB;

— OpraHMYecKHue BellecTBa o UX (opMyJsie: MeTaH, 3TaH, STHJIEH, alleTUJIeH, METaHOJI, 3TaHOJI,
[VIMLEPHH, YKCYCHAs KMCIIOTA, TJII0K03a, Caxapo3a.

ObwvscHenue:

— (PU3MUECKOT0 CMBbIC/Ia aTOMHOrO (IOPSAKOBOr0) HOMEpa XMMHUYECKOIO 3JIEMEHTA, HOMEPOB
rpynnsl 1 nepuoga B llepmommnueckon cucreme [I. M. MeHnpneneeBa, K KOTOPBIM 3JIEMEHT
PUHAJIEKUT;

— 3aKOHOMEPHOCTEH HM3MEHEHHMS CTPOEHHUS aTOMOB, CBOMCTB 3JIEMEHTOB B IIPEIENIax MajblX
NEPUOJOB U A TPYIII, a TAK)KE CBOMCTB 00pa3yeMbIX UMHU BBICIIUX OKCUIOB U THIPOKCHJIOB;

— CYUIHOCTH IIpoliecca 3JEKTPOIUTHIECKON JUCCOIMALIMY U PeaKMid HOHHOIO OOMEHa.

Ymenue xapaxmepuzosame:

— XMMHYECKHME »HJIEMEHTbl (0T BOJOpPOJA JO KajblMs) Ha OCHOBE MX IIOJIOKEHUS B
[lepuoanueckoit cucreme xumuueckux saemeHtoB JI. M. MenneneeBa u ocoOeHHOCTEH
CTPOEHHS UX aTOMOB;

— B3aUMOCBSI3b MEXJly COCTaBOM, CTPOEHUEM U CBOMCTBAMHU HEOPTAHUYECKUX BEILIECTB;

— XHMMHYECKHE CBOMCTBAa OCHOBHBIX KJIACCOB HEOPraHMYECKHX BEIIECTB (OKCHIOB, KHCIOT,
OCHOBaHUM, aM(QOTEPHBIX COEAUHEHUH U COJIel).

Onpeoenenue:

— cOCTaBa BEILECTB MO0 UxX Gopmyram;

— BAJICHTHOCTU U CTENIEHU OKHUCIICHUS JIEMEHTOB B COEIMHEHNH;

— BHJIOB XUMUYECKOM CBSI3U B COETUHEHUSIX;

— TUIOB KPUCTAJUIMYECKUX PEIIETOK TBEPJBIX BELIECTB;

— MPUHAAIEKHOCTH BEILIECTB K ONPEEIEHHOMY KJIacCy COETUHEHU;

— TUIIOB XUMUYECKUX PEaKLU;

— BO3MOXHOCTHU IPOTEKaHUS peaklMii HOHHOTO 0OMeHa.

Cocmasnenue:

— cXxeM cTpoeHus aToMOB nepBbIx 20 snemenToB [lepuognueckoit cucremsl /1. 1. Menneneesa;
— (hopMyJT HEOPraHUYECKUX COSIMHEHUI N3YUYEHHBIX KIJIACCOB;

— YPaBHEHHI XUMUYECKUX PEAKIIUM.

besonacnoe obpawenue ¢ XuMu4eckoil mocyoit u 1abopaTopHbIM 000pyTIOBaHUEM.
IIposedenue xumuuecko2o 3KCnepUMeHma.

— MOATBEPKAAIOIIET0 XMMUUECKHUE CBOICTBA U3YYEHHBIX KJIACCOB HEOPTAaHUUYECKUX BEILIECTB;
— MOATBEPKAAIOIIET0 XMMHUUECKUI COCTaB HEOPraHMUECKUX COETMHEHUH;

— M0 TOJIyYeHHI0, COOMpaHHMI0O W PACMO3HABAHUIO Ta3000pa3HBIX BeELIECTB (KUCIOPOJa,
BOJIOPO/Ia, YTIEKUCIIOrO ra3a, aMMHaKa);

— IO OIpEeIeNIeHUI0 XJIOpUA-, cylbhaT-, KapOOHAT-MOHOB M HOHA aMMOHHMS C TOMOIIBIO
Ka4eCTBEHHBIX PEAKIUM.

Buviuucnenue:

— MacCcOBOM JI0IM XMMHUYECKOI'0 3JIEMEHTa 0 (OpMyIie COEMHEHNUS;

— MaccOBOM JI0JIM BEILIECTBA B PACTBOPE;



— Macchl OCHOBHOT'O BELIECTBA [0 U3BECTHOW MAacCOBOM J0JI€ TPUMECE;

— 00BbEMHOI1 10JI1 KOMIIOHEHTA T'a30BOM CMECH;

— KOJIMYECTBA BEIIECTBA, 00hEMa MIIM MACChI BEIIECTBA 110 KOJUYECTBY BEIIECTBA, 00bEMY WITH
Macce peareHToB WK MPOAYKTOB PEaKIUH.

Hcnonvzoeanue npuoOpemeHHvIX 3HAHUNL U YMEHUlNl 6 NPAKMUYEcKol OesamenbHOCmU U
NOBCEOHEBHOU HCUSHIL:

— s 6e3omacHOro oOpalleHusi ¢ BEIIECTBAMH W MaTepHallaMd B IMOBCEIHEBHON JKU3HU H
rPaMOTHOI'O OKa3aHHUS MEPBOW MOMOIIH MPHU 0YKOTaX KUCIOTAMHU U IIeJI0YaMHu;

— JUTsl OOBSICHEHHUS OT/ICTIHHBIX (PAKTOB M MPUPOIHBIX SIBIICHUM;

— JUTsl KPUTUYECKOM OLIEHKU MH(POPMAIH O BEIIECTBAX, UCIOIb3YEMbIX B OBITY.

B neHHOCTHO-OpHeHTALMOHHOI cdepe

AHnanuz u oyewka TOCIEICTBUM IJII OKPYKAIOIICH Cpelnbl OBITOBOM M IMPOU3BOJICTBEHHOU
JESTEIIbHOCTH YE€JIOBEKA, CBSI3aHHOH C MOJTYYCHHEM U IepepaboTKOM BEIIeCTB.

B Tpynosoii chepe

Ilposedenue onepayuti C WCIONB30BAHUEM HArpeBaHWs, OTCTaWBaHUS, (DUILTPOBAHUS,
BBIMIAPUBAHUSA; TOJTYYECHUs, COOMpaAHUS, pPACIIO3HABAHUS BELIECTB; W3TOTOBJICHMS MOJeNel
MOJIEKYL.

B ciepe 0e3omacHoCTH KHU3HEAESATEIHHOCTH

— Cobar00enue IpaBUII TEXHUKU 0€30MIaCHOCTH TPH MPOBEJICHUN XUMUYECKOTO SKCIIEPUMEHTA;
— OKa3aHue TIepBOM MOMOIIY MPU 0KOTaX, IOPe3ax U XUMUYECKUX TpaBMax.

2. Coaep:kaHHe YUEOHOI0 MpeaMeTa, Kypca

9 kJiacc
0a30Bblil ypoBeHb (68 yacoB B roj, 2 yaca B He/AeJI10)

BBenenue (6 yacoB)

O0masi XapakTepHCTHKAa XMMHMYECKHX JJeMEHTOB M XMMHYECKHX  peaKIuii.
Iepuoauveckuii 3akon u Ilepuoamueckass cucrema xumuuyeckux 3jaemenros /I, H.
MenaeneeBa.

XapakTepucTHKa 3JIEMEHTA 110 €ro MOJ0KEeHMIO B Ileproanyeckoi cucreMe XUMHUYECKUX
sanemenToB JI. 1. MenaeneeBa. CBoWicTBa OKCHIOB, KUCIIOT, OCHOBAHHI U COJIEH B CBETE TEOPUHU
AIEKTPOIUTUYECKON AUCCOLMALIMYU U OKUCIIEHUS-BOCCTAHOBIICHHUS.

[TonsTe o mepexoaHbIX 3eMeHTaX. AM@poTepHOCTh. ['eHeTHUecKuil psii IepexoHOro
JJIEMEHTA.

[lepnonnueckuit 3akoH u Ilepmoamueckas cucrema XumH4eckux snemeHtoB JI. .
Meneneesa.

XuMH4YecKasi OpraHu3anus KUBOW W HEKUBOW MPUPOJbl. XUMUYECKUNA COCTaB fA]1pa, MAaHTUU U
36MHOM KOpbI. XUMHYECKHE DJJIEMEHTbl B KJIETKAaX JKUBBIX OpraHu3MoB. Makpo- u
MHUKPO3JIEMEHTHI.

O06o0muieHne cBeCHUI 0 XMMUYECKUX peakuusx. Kiaccuukanms XuMHUECKuX peakiuii
[0 PA3JIMYHBIM TpPU3HAKAM: «UHUCIO M COCTaB pearupyrolmx U 00pa3yoUMxcs BEIIECTBY,
«TerioBoi 3¢ (deKT», «HampaBlIEeHUE», «U3MEHEHHE CTEleHEeH OKHUCIECHUs JJIEMEHTOB,
o0pa3yrolux pearupyrolue BeuiecTBay, «(pa3a», «MCHojb30BaHue KaTtanuzaropay. [lonsTue o
CKOpPOCTH XMMHUYECKOU peakuuu. DakTophl, BIMAIOIIME HA CKOPOCTh XUMHUYECKUX DPEAKLUH.
Karanuzatops! u kartanus3. MHrHOUTOPBI. AHTHOKCUAAHTHI.

JMemoncTpanuu. Pazmuunsie Gopmer Tabmmist JI. M. MenaeneeBa. Moaenu aToMOB 3JIEMEHTOB
1- 3 ro mepuomoB. Monenb CTpOeHHs 3€MHOro Iapa (MonepeyHblil paspes3). 3aBUCHUMOCTb
CKOPOCTH XMMHYECKOW PEAKIIMU OT MPUPOJIBI PEarupyroIuX BEMIECTB. 3aBUCUMOCTbh CKOPOCTH
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XMMUYECKOM pEeaKIMu OT KOHIIEHTPALUU pPEArupyIOIIMX BEHIECTB. 3aBUCUMOCTh CKOPOCTH
XUMUYECKOW PEaKIUK OT IUIONIAId CONMPHUKOCHOBEHHUS PEArdPYIOIIMX BEMIECTB (KUK
CJIOi»). 3aBUCUMOCTh CKOPOCTHM XUMHUYECKOM peakluu OT TEeMIEpaTypbl pearupyromux
BelecTB. ['OMOTEHHBI M TE€TepOreHHbId  KaTanu3bl. DOEpMEHTATUBHBIA  KaTalu3.
WNurubupoBanue.

JlaGoparopHuble onbIThl. [lonydeHue ruapokcHuaa IMHKA W HCCIEIOBaHUE €ro CBOWCTB.
MonenupoBaHue OCTPOCHUS MEPUOTUICCKON TaOIHIIBI. 3aMEIICHHUE JKEIe30M MEJIU B pacTBOPE
cynbdara meau (II). 3aBUCHUMOCTD CKOPOCTH XUMHUYECKOW PEAKIIUU OT MPUPOJIBI pearupyroIux
BEIIECTB HA MpPHUMEpPE B3aUMOJCUCTBUS PAIMYHBIX KHUCJIOT C PA3JIMYHBIMU METAJIAMHU.
3aBUCUMOCTb CKOPOCTHM XMMHYECKOW peaklUh OT KOHIEHTPALMM PEarupyroliux BEHIECTB Ha
[IpUMepe B3aUMOAECUCTBUS LIMHKA C COJITHOM KUCIOTOM pa3aMuHON KOHLIEHTpalMK. 3aBUCUMOCTh
CKOPOCTH XHMHMYECKOM pEaKIMu OT IUIOMIAJN COMPUKOCHOBEHUSI PEarupyrommx BeELIECTB.
MopgenupoBaHue «KHUIISIIETO CJOS». 3aBUCHUMOCTh CKOPOCTH XUMHUYECKOM peakIuu OT
TEMIEpaTypbl pPEarupyrolux BEIIeCTB Ha mpumMepe B3aumopeictBus okcuaa menu (1) c
pacTBOPOM CEPHOM KHMCIOTHI TP PA3IUYHBIX TeMIeparypax. PaznoskeHue mnepokcuaa Boopoaa
C MOMOIIBIO0 JUOKCHIa MapraHiia u katanassl. OOHapyKeHHe KaTajga3bl B HEKOTOPBIX MUIIEBBIX
npoaykrax. MarnbupoBanue B3auMOJACUCTBUS COJITHONM KUCIIOTHI C IIMHKOM YPOTPOTTHHOM.
Jlnarnoctuueckas KOHTpOJIbHas padoTa.

Tema 1. Metasuisl (14 yacos).

[Tonoxenne merawoB B llepuogmyeckon cucreme xumMuyeckux sjeMeHtoB [[. .
MenneneeBa. Merayunueckasi KpUCTAIIMYECKAs PEIIETKA U METAIUINYECKasi XUMUYECKasl CBA3b.
O6mue ¢uzuyeckue cpoiicTBa MeTawioB. CIUtaBbl, UX CBOWCTBAa M 3HAUYCHHUE. XUMHYECKUE
CBOMCTBA METAJUIOB KAaK BOCCTAHOBUTEJIEH, a TakXke B CBETE UX IOJOXKEHUS B
AIEKTPOXUMUUYECKOM PSIIY HAMPSKEHUN METaJIOB.

Koppo3us meramioB u crnocoObl 60ps0ObI ¢ Hel. Metamnsl B mpupoae. OOmme crnocodbl ux
MOJTyYCHHUSI.

OO0masi XapakTepUCTHKA MIEJOYHBIX MeTaIoB. Metamnsl B mpupone. OOmue
criocoObl ux monydeHusi. Ctpoenune aromoB. lllenouHble MeTalIbl — MPOCTHIE BEIECTBA.
Baxxneiimme coeMHEHHs IIETOYHBIX METaNIOB — OKCHJBI, THMIPOKCHIBI M CONU (XJIOPUIBI,
KapOoHaThl, Cyab(aTsl, HUTPATHl), MX CBOWCTBA W TPUMEHEHHWE B HAPOJHOM XO3SHCTBE.
Kanuitasie ynoOpeHus.

O0masi xapakrepucTuka 3jeMeHTOB riaBHo moarpymnnsl II rpymmbl. CtpoeHue
atomoB. IllenoyHo3eMenbHbIE MeETalIbl — MPOCThIE BeUIECTBA. BakHeilline coeauHeHUs
[IEJIOYHO3EMETBHBIX METAJJIOB — OKCHJIbI, THUIPOKCUABI W CONH (XJOPHUIBI, KapOOHATHI,
HUTPATHI, Cynb(haTel, (hocdaThl), UX CBOMCTBA U MPUMEHEHHE B HAPOJHOM XO3SIHCTBE.

Amomunuii. CrpoeHue aroma, (QU3NYECKME W XUMHUYECKHE CBOMCTBa MPOCTOrO
BemecTBa. COEIMHEHUS QMIOMUHHS — OKCHJI U THUIPOKCHI, HX aM(OTEpHBIH XapakTep.
Baxneiimne conn amoMunus. [Ipumenenne anroMuHAS U €ro COeAMHEHUMN.

Keneszo. Ctpoenue aroma, pu3nMveckre U XUMUYECKHUE CBOWCTBA MPOCTOTO BEIIECTBA.
I'enetnueckue psael Fe2+ u Fe3+. Baxneimme conm Keie3a. 3Ha4€HHE XKeje3a U €ro
COEIMHEHUH JIs1 IPUPOJIBbI U HAPOJIHOTO XO35MUCTBA.

JdemoncTpauuu. OOpa3ipl MEIOYHBIX M IIEIOYHO3EMETbHBIX MeTaioB. OOpasibl
CILIaBOB. B3amMojelcTBrUE HATpHs, JIMTUS W Kalblus C BOAOW. B3aumopaencTtBue HaTpus U
MarHusi ¢ KuciopoaoM. B3anmopeiicTBue MeTaiiioB ¢ HeMeTauiamu. [lomydeHne Tuapokcuion
xkenesa (II) u (IIT). KauectBennsle peakunu Ha HoHbI Fe2+ u Fe3+.

JlaGoparopHble onbIThl. B3auMojelicTBue pacTBOPOB KHUCJIOT M COJIEH C MeTajlamMHu.
O3nakomieHue ¢ pyaamu sxene3a. OKpallMBaHUE IJIAMEHU COJISIMU IIEJOYHBIX METAJIOB.
B3aumoneiictBue kanbiusi ¢ BojoM. [lomydeHue TUapokcuia KaidblUsl M UCCIEIOBAHHE €ro
cBoicTB. llonmyueHne rugpokcuia aarOMUHUS U UCCIEIOBAHUE €r0 CBOWCTB. B3anmoneicTtrue
xenes3a ¢ consiHou kucioTtol. [Tomydenue runpokcuaoB xenesa (II) u (III) u uccnenoBanue nx
CBOMCTB.



Tema 3. [IpakTukym 1. CBoiicTBa MeTA/UI0B U X coeIMHeHMH (2 1)

1. I[TosryueHue 1 cBOMCTBA COEMHEHUI METAJIOB.

2. Pemienue sKCrepuMEHTAIbHBIX 33J[a4 Ha paclo3HaBaHUE U MOJyYeHHE COSAMHEHUN METalsIoB
Y Ha OCYILIECTBJIEHUE LENOYKH XUMHUECKUX IPEBPAILIECHUH.

Tema 4. HemeraJsuinbl (24 yaca).

OOmiass xapakTepucTHKa HeMeTaluioB: rmnosiokeHue B Ilepuoguueckoit cucreme
xumuuyeckux  anementoB  JI. WM. MeHnneneeBa, OCOOCHHOCTHM  CTPOCHHS  aTOMOB,
3JeKTpooTpUaTenbHOCTh (D0) Kak Mepa «HeMmeTalutmdHocTu», psag 0. Kpucrammmueckoe
CTPOCHHE HEMETANIOB — IPOCTHIX BellecTB. AiutoTponusa. Ou3nyeckue CBONCTBa HEMETAILIOB.
OTHOCUTENBHOCTD MOHATUN «METAJDY U «HEMETAILII».

Boaopoa. Ilonoxenne Bogopona B [lepuonnueckoi cucreMe XMuMAYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHne atoma U MoJekyidbl. Dusnyeckne M XUMUYECKHE CBOMCTBA
BOJIOPO/Ia, €r0 MOJTyYeHNEe U TPUMEHEHHE.

Bopa. Ctpoenue monexynbl. Bogoponnas xumuueckas cBsa3b. Du3nueckue CBOWMCTBA
BOJBI. AHOMaJWHM CBOWCTB BOAbl. [ mapodunbHbie W THAPOPOOHBIE BellecTBa. XUMHUYCCKUE
cBoiictBa BoAbl. KpyroBopoT Boael B mnpuponae. Bopoouucrtka. Aspauus Boabl. BeiTOBBIE
¢buneTpsl. MuHepanbHbie BObL. JUCTHIUIMPOBAaHHAS BOJIA, €€ MOJIyYeHHE U TPUMEHEHHE.
O6mas xapakrtepuctuka ramoreHoB. CtpoeHue artomoB. IIpocTeie BelecTBa W OCHOBHBIC
COCIMHEHUS TaJOTEHOB, WX CBoWcTBAa. KpaTkue cBepeHus o xiope, Opome, ¢rope U HoOIE.
[IpuMeHeHue rajoreHoB U UX COEAMHEHUI B HAPOJHOM XO3SIICTBE.

Cepa. CrpoeHue aroma, aJuIOTpOIMs, CBOMCTBA M NPUMEHEHHUE POMOUYECKOW CEpHI.
Oxkcunsr cepsl (IV) u (VI), ux nomyuenue, cBoiicta u npumeHenne. CepHasi KUCIOTa U €€ COJH,
UX IPUMEHEHUE B HAPOJHOM XO03siCTBE. IIpON3BOACTBO CEPHOM KUCIIOTBHI.

A3ot. CTpoeHue aToMa 1 MOJIEKYJIbl, CBOMCTBA MPOCTOr0 BEUIECTBA. AMMHAK, CTPOEHUE,
CBOMCTBa, ToydeHue U npumeHeHue. Conmu aMMOHMS, UX CBOWCTBA M NMpuMeHeHue. OKCHUbI
azota (II) u (IV). A3oTHas kucjoTa, ee CBOWCTBa M MpUMEHEHHE. HUTpaThl U HUTPHTHI,
npobiieMa uX Co/IepKaHUs B CEIbCKOXO03HCTBEHHON MPOIYKIIMH. A30THBIE y10OpEHUS.

®ocdop. CtpoeHne aTtoma, auIOTPOMNUsi, CBOMCTBa Oenoro u kKpacHoro docdopa, ux
npumenenue. OcHOBHbIE coeauHeHUs: okcua ¢ocdopa (V) m oprodocdopHas kuciora,
dochatsl. DochopHblie ynoOpeHus.

VYraepoa. CrtpoeHue aroma, auIOTPOINHs, CBOMCTBA MoAW(UKAIMN, TPUMEHEHHE.
Oxkcunst yrnepona (I1) u (IV), ux coiictBa u npumeHeHune. KapOoHaThI: KalblUT, CO/IA, MOTAIIL,
WX 3HAYEHUE B MIPUPOJIE U KU3HU YEIIOBEKA.

Kpemnuii. CtpoeHue aroma, KpUCTALIMYECKUNA KPEMHUM, €0 CBOMCTBAa U IPUMEHEHHE.
Oxkcun kpemumsi (IV), ero mpupomnsie pasHoBUAHOCTH. CHUIUKATHl. 3HAYCHUE COEAMHEHUUN
KPEMHHUSI B )KMBOU 1 HEKUBOU npupoje. [ToHsTHe 0 CUnmMKaTHOW MPOMBILIIIEHHOCTH.

JdemoncTpauuu. OOpa3nbl TaJlOT€HOB — TPOCTBHIX BeEHIECTB. B3amMmopeiicTBue
TaJIOTEHOB C HaTpHEM, AIOMHHHEM. BBITECHEHHE XJIOpoM Opoma WM HOJa U3 PaCTBOPOB HX
cosneil. BzaummopeincTBue cepbl C MeTaJUIaMH, BOJIOPOJOM M KHCIOpPOAOM. B3ammopeiictBrhe
KOHIIEHTPUPOBAHHON CEpPHON KHCIOTHI ¢ Menpio. OOyrianBaHHE KOHIEHTPUPOBAHHON CEpHOI
KHCJIOTOM OpraHWYecKux coeAuHeHuil. PazbaBnenwe cepHOil KucaoThl. B3ammopeiicTBue
KOHILICHTPUPOBAaHHOM a30THOW KHUCIJIOTHI ¢ MeJbto. [lornoienue yriem pacTBOPEHHBIX BEIIECTB
uiau ra3oB. BoccraHoBneHue menu u3 ee okcuaa yriaeM. OOpasibsl TPUPOAHBIX COCTUHEHUN
xJjopa, cepsl, ¢ocdopa, yriepoaa, kpemHuss. OOpa3ubl BaXHEUIINX AT HAPOJHOTO XO3KCTBA
cynbdaToB, HUTPATOB, KapOOHATOB, (hochaTtoB. OOpa3Ibl CTEKIA, KEPAMHUKHU, IIEMEHTA.

JlabopaTopubie omnbIThl. [lomyuenue, coOupaHue U pacHo3HABaHHE BOAOPOA.
HccnenoBanne MOBEpXHOCTHOTO HATSDKEHMS BOJbl. PacTBopeHHe INepmMaHraHaTta Kaluus WA
MEIHOTO Kymopoca B Bone. I'mapararus obe3BoxkeHHoro cynbdara memu (II). MsroroBnenue
rurncoBoro orneyarka. O3HaKOMIIEHHE C KOJUIEKIMEH OBITOBBIX (QHIBTPOB U H3Y4YECHHE
WHCTPYKIIMU JOMAITHETO ObITOBOTO (huibTpa. O3HAKOMIIEHUE C COCTABOM MHHEPATHHOW BOJIBI.
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KauecTBeHHast peakius Ha TrajgoreHuA-uoHbl. llomydeHuwe, coOupaHue U paclo3HaBaHUE
kucioposa. 'opeHue cepbl Ha Bo3ayxe u kuciopojae. CpoiicTBa pa30aBiIeHHON CEpHOI KUCIOTHI.
N3yuenue cBolicTB ammuaka. Pacno3nHaBanue cosedi amMMoHus. CBolicTBa pa30aBiIeHHON
AQ30THOM KHUCIOTHI. B3anmoaeicTBHe KOHUEHTPUPOBAHHOM Aa30THOM KHCIOTBI C MEJAbIO.
PacnioznaBanue docdaros. 'opeHue yris B KHCIOpPOJIE.

[Tonyuyenue, cobupanue M pacrozHaBaHue yriaekucioro rasza. [lomydyeHue yroiabHOM
KHCIIOTBI W u3yueHue ee cBoucTB. llepexon kapboHata B THIpokapOoHAT. PasmokeHue
ruapokapOonara HaTpus. [lomyueHne KpeMHEBOM KUCIOTHI U U3YUYEHUE €€ CBOWCTB.

Tema 5. IIpakTukym «CBolicTBa coeIMHEHHUIT HeMeTaJLI0B» (3 yaca)
IIpakTnyeckas padGora. PemieHue »sKcnepuMeHTaIbHbIX 3axady 1o Teme «lloarpynna
TaJIOTEHOBY.

IIpakTnyeckas padGora. PemieHue »sKcnepuMeHTaIbHbIX 3axady 1o Teme «lloarpynna
KHCIIOPOJa».
IIpakTuyeckas padora. [lonyuenue, cobrpanue 1 pacrio3HaBaHUE ra3oB.

Tema 6. KpaTkue cBeieHHsI 006 Oprann4ecKux coenHeHusx (8 yacon)
Yraesogopoabl. Heoprannueckne u OpraHM4ecKHe BEIIECTBA. YTJIEBOAOPOJbl. MeraH, 3TaH,
IporaH Kak MpefelbHble YIJIeBOJOPOAbl. OTUJIEH W aleTWIeH Kak HenpeesbHbIe
(HeHachIlLleHHbIE) yraeBoaopoabl. ['opeHue yrieBomopojoB. KadecTBeHHblE peakIUU Ha
HenpeaeNbHbIe COeANHEeHN. Peakius neruapupoBanusl.

Kucaoponaconep:xamme opraHnyeckue COeAMHEHUsl. OTWIOBBI CIHPT, €ro IOJIy4EHUE,
npuMeHeHne M (pusmosnormueckoe neicTBue. TpexaToMHbIN cnupT riuuepuH. KauecTBeHHas
peakuuss Ha MHOIOaTOMHBIE CHIMPTHL. YKCyCHas, CT€apUHOBAas M OJIEMHOBAas KHUCIOTHl —
NPEJICTaBUTEIN Kilacca KapOOHOBBIX KUCIOT. JKupbl. Mbuia.
A3oTcojepxalniye opraHnyeckne coeiNHeHusl.
AMuHOTpyIna. AMUHOKHCIOTH. AMUHOYKCYCHasi KucioTa. benku (mpoteunsl), ux GyHKIUH B
KHUBBIX opraHnn3Max. KadecTBeHHBIE peakIuy Ha OeIKH.
Hemoncmpayuu. Mopenu MOJeKya MeTaHa, »JTaHa, NpomaHa, OHTUJIEHA U alleTUJIeHa.
B3aumopeiictBue sTuieHa ¢ OpOMHOM BOJOM M pacTBOPOM mMepMmaHranara kamus. OOmue
XUMHUYECKHE CBOMCTBA KUCIOT Ha MIPUMepe YKCYCHOM KUCIOThl. KauecTBeHHas peakius Ha
MHOTOAQTOMHBIE CITHPTHI.
Jlabopamopnvie onvimol. KauecTBEeHHbIE peaKkIIMK Ha OEINKH.

Tema 6. O6001eHHe 3HAHUI 10 XUMUM 32 KYPC OCHOBHOI IIKOJIbI.

MMoaroroBka k OI'D (11 yacoB)

[Iepnonnueckuit 3axkoH u Ilepmoamueckas cucrema Xumudeckux osnemeHtoB [l .
MenneneeBa. Pu3nyeckuil CMBICI TOPSJAKOBOTO HOMEpa »JJIEMEHTa, HOMEpPOB Iepuojia H
rpynIbl. 3aKOHOMEPHOCTH W3MEHEHHS CBOMCTB JJIEMEHTOB M MX COCIWHEHHWH B TEpHOJaX U
rpynrnax B CBeTe MPEACTaBICHUH O CTPOGHUHM aTOMOB 3JeMeHTOB. 3HaueHue llepuoauueckoro
3aKOHa.

Buapl XuMudeckux cBA3ed M TUIBI KPUCTATMYECKUX PEIIeTOK. B3auMocBs3b CTpoeHus
Y CBOWCTB BEIIIECTB.

Knaccudukanus XUMUYECKHX peakluid MO pa3lIuYHBIM IMpHU3HAKAM (YUCIO U COCTaB
pearupyromux U o0pa3yromuXcsl BEMIECTB; HAIMYUE TPaHUIbI pa3zena (a3; TermoBoit 3¢ dekT;
U3MEHEHHE CTeleHell OKWCIIeHUs aToOMOB; HCIOJb30BaHME KaTaln3aTopa; HalpaBlieHUEe
npoTekanus peakiun). CKOpOCTh XMUMHYECKHX peaknuid W (aKTOphI, BIHMSIONIME Ha HEe.
OO6paTuMOCTh XMMUYECKUX PEaKIMi U CIIOCOOBI CMELICHUSI XMMUYECKOTO paBHOBECHSI.

[IpocTeie U cnoxkHble BelecTBa. MeTasl U HeMeTaibl. ['eHeTnyeckue psasl MeTaia,
HEMeTalyla M MepexofgHoro wmeramia. OKCUObl M TUAPOKCHIBI (OCHOBAaHUS, KHUCIIOTHI,
amdoTepHbIe THAPOKCHIB), COH. MX cocTaB, kiaccudukamnms v 00IIre XUMUIECKHE CBOMCTBA B
CBETE TCOPHUHU AIIEKTPOIUTUUECKOMN TUCCOIHAIINY.



3. TemaTnueckoe NJIAHMPOBAHHE C YKA3aHHEM YaCOB, OTBOJUMbIX HA OCBOEHHE
KaKI0M TeMbI

9 kiacc

Tema KomnyectBo | B T. Y. KOHTPOJbHBIC
4acoB MEPOIPUSITUS

1. BBemenue. OOmas xapakTepUCTHKA XUMHUYECKHUX | 6 KonTtponbHbix pador -1
3JIEMEHTOB M XMMHUYECKuX peakuuil. [lepronnueckuii Tekyimuii KOHTPOJIb
3akoH u llepumoguueckass cuUCTeMa XUMHYECKUX
snemenToB 1. Y. MenaeneeBa
2. Metainnsl 16 KonTtponbHbix pador -1
ITpakTukym Nel. Tekyimuii KOHTPOJIb
CBolicTBa METAJJIOB U UX COEIMHEHUN [IpakTryeckunx padboT-2
(24.)

4. Hemeramibl 27 KoHTposnbHBIX paboT- 1
[TpakTukym Ne 2. Texymuii KOHTPOJIb
CaoiicTBa coequHeHNI HeMeTaoB (3 1) [IpakTrueckux pabot-3
4.0praHnyeckue BeIecTBa 8 KoHTposnbHBIX padoT- 1

Texymuii KOHTPOJIb
5.0000meHne 3HaHMM MO XMMHUHU 3a Kypc OCHOBHOH | 11
mkoJibl. [Tonroroska k I'UA.
Hroro: 68

Ilepeyenb KOHTPOJIBLHBIX MEPONIPUATHIA:
Kontpoinbnas padora Ne 1 o reme «MeTaLibh».
KonTponbnas padota Ne 2 o teme «HemeTaiib».
KonTponbhas padota Ne3. HTorosast KoHTpobHas padoTta

IIpakTHyeckue padboTsbI:

[Tpaktuyeckas padora Ne 1. ITomyyeHue u cBoiicTBa cOeAMHEHUI METAIIIOB.

[TpakTnueckast pabora Ne 2. PemeHue sSKcepuMEHTANbHBIX 3ajad Ha paclo3HaBaHUE U
MIOJIyYEHUE COCUHEHUI METAJUIOB U Ha OCYILECTBIICHUE LIETIOYKA XUMUYECKUX IIPEBPALLECHUN.
[TpakTnueckast pabora Ne 3. Pemenue skcnepuMeHTalbHbIX 3adad mo Teme «lloarpymmna
raJIOr€HOBY.

[TpakTnueckass pabora Ne 4. PemieHue sKcnepuMeHTaIbHBIX 3aaady no Teme «lloarpymmna
KHUCIIOPOJA».

[TpakTuueckas padota Ne 5. [Tonyuenue, coOupanue U pacrio3HaBaHHUE Ta30B
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