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IMosicuuTeILHAS 3aIMCKA
Xumuda 9 kiaace

Pabouas mporpamma kypca xumun 9 kiacca pa3paboTana B COOTBETCTBHH C:
»  ®epaepanpHbIM 3aKk0HOM Poccuiickoit ®enepanuu ot 29 nexadps 2012 r. No273-D3 «O6 obpazoBanuu B Poccuiickoii Denepanumy;

» ®deaepanbHBIM TOCYJAPCTBEHHBIM 00pa30BaTEIbHBIM CTAHIAPTOM OCHOBHOTO OOIIET0 00pa30BaHUsl, YTBEPKIACHHBIM ITPHUKA30M
MunuctepctBa oopazoBanus u Hayku PD ot 17 nexabpst 2010 r. Ne1897 ¢ u3aMeHeHusiMu, yTBEp>KIEHHBIMU MTpHKa3oM MunoOpHayku Poccun
ot 29.12. 2014 r. Nel644, npukazom ot 31.12.2015 r. Nel1577;

» IIpumepHoit ocHOBHOI 00pa3oBaTeNbHOI MPOrpaMMoOil OCHOBHOTO 00111ero o0pa3zoBanus (0g00peHa pelieHreM (enepanbHoro yueOHo-
METOJIMICCKOT0 00 TMHEHMSI 110 00IIeMy 00pa3oBaHuio (Mpotokoit ot § ampernst 2015 r. Nel/15);

*  OCHOBHOI 00pa30BaTEIBHON MPOTPAMMOIl OCHOBHOTO OOIIET0 00pa30BaHus MyHUIIUIIATHFHOTO Ka3eHHOTO 00IIIe00pa30BaTeIbHOTO
yupexaenus «llonropuoBckas cpentssi o0ieoOpa3oBaTenbHas MIKOJay;

*  VuebOubm utanoM MKOYVY «Iloaropuosckas COILy;

» [Ilonoxenuem o padoueit mporpamme MKOVY «lloaropuosckas COLL»;

» IIpumepHoii mporpamMmoii OCHOBHOTO OOIIIET0 00pa30BaHUs MO0 XUMHUH;

» IIporpammoii kypca xumun i ydammxcs 9 kiacca o0meodpazoBaTenbHbIX yupexkaeHuii - aBrop ['abpuensu O.C.

Pabouas nmporpamma OpHeHTHpOBaHa Ha HMCMoJIb30BaHHe yueOHMKa: Xumus 9 kmacc. 'abpuensn O.C., OcrpoymoB WN.I'., Cnanko C.A. M.:
[Ipocsemienue.
[Tporpamma paccunTana Ha 68 yacoB (2 yaca B HEJEIIIO).

Pabouas nmporpamma peanusyercs ¢ UCIOJIb30BaHHEM 000py0BaHus IeHTpa «Touka pocta». B 0CHOBY porpaMMsl 3aJ105k€HO TPUMEHEHHE
1 poBoii 1abopaTopuu.

Hcnons3oBanne obopynoBanus «Todka pocTay Mpu peaan3aniuyl JaHHON IPOrpaMMBbI TO3BOJISIET CO3/IaTh YCIOBHSL:

-JUTSL paCUIMPEHHsI COJIePKaHMsI IIKOJBHOI'0 XUMUYECKOTr0 00pa3oBaHus;

-J171s TIOBBIIIEHUS [T03HABATEIbHON aKTUBHOCTH 00YUaIOIUXCsl B €CTECTBEHHO-HAYYHOM 001acTH;

-JUTSL pa3BUTHSL IMYHOCTH peO&HKa B mpoliecce 00ydeHUs] XUMHH, €r0o ClIocoOHOCTEH, (POPMUPOBAHUS U YOBIETBOPEHHUS COLUAIBHO 3HAYMMBbIX
MHTEPECOB U MOTPEOHOCTEN;

-JU1s pabOoThI ¢ OJapEHHBIMU IIKOJIBHUKAMU, OPTaHU3aLMU UX PA3BUTHS B Pa3IMUHBIX 007acTAX 00pa3oBaTeIbHOM, TBOPUECKOH NEATETbHOCTH.



HN3ydyenue xuMum B 9 Kj1acce HANPABJIEHO HA JOCTUKEHHE CJIeTYIONIUX IeJIei:

*  OcBoeHue Ba:kHelIIMX 3HAHUIT 00 OCHOBHBIX MOHATHUSAX U 3aKOHAX XUMHUHU, XUMUYECKOW CUMBOJIHKE;

* OBjajaeHue yMeHHSIMH HaOJFO/IaTh XUMHUYECKUE SIBJICHHS, IPOBOJAUTh XUMHUYECKUN IKCIEPUMEHT, IMPOU3BOJUTH PacyeThl HA OCHOBE
XUMHUYECKUX (OpMYJT BEIIECTB U YPAaBHEHUN XUMUYECKUX PEaKIUi;

* PasBuTHe NO3HABAaTEJIbHBIX MHTEPECOB M HHTEIIEKTYaJbHBIX CIIOCOOHOCTEH B IpOLIECCE MPOBENEHUS XMMUYECKOTO IKCIEPHUMEHTA,
CaMOCTOSITENILHOTO MPUOOPETEHUS 3HAHUI B COOTBETCTBUU C BOSHUKAIOIINMHU KU3HEHHBIMH [TOTPEOHOCTAMU;

* BocnuTaHue OTHOIICHUS K XMMHH KaK K OTHOMY U3 ()YH/IaMEHTAIBHBIX KOMIIOHEHTOB €CTECTBO3HAHUS U JICMECHTY O0IIeUeIOBEUSCKOM
KYJIbTYPBI;

* IlpumeHeHHe MOJy4YeHHbIX 3HAHMI M YMeHHUH 1711 0€3011aCHOr0 MCIIOIb30BaHUS BEUIECTB U MAaTEPUAJIOB B OBITY, CEIbCKOM XO031CTBE
U Ha MPOU3BOJCTBE, PEIICHUs MPAKTUYECKUX 3a7ad B MOBCEIHEBHOM KH3HU, MPEIYNPEKICHUU SBICHUN, HAHOCAIIUX BPEI 30POBBIO
YeJI0BEKa U OKPY’KaroIlel cpefe.

Ilnanupyemble pe3yJbTAThl 0CBOCHHS Y41eOHOI0 peaMeTa

JINYHOCTHBIMHM pe3yIbTaTaMM U3y4eHUs NpeameTa « XUMHUS» B 9 Kilacce ABISIOTCS CIENYIOINE YMEHHUS:

OCO3HAaBaTh €MHCTBO U LIEIOCTHOCTh OKPYKAIOILIEr0 MUPa, BO3MOKHOCTH €r0 TO3HABAEMOCTH U O0BSICHUMOCTH Ha OCHOBE TOCTHUKEHUI
HayKH;

MIOCTETIEHHO BBICTPaUBaTh COOCTBEHHOE 11€JI0CTHOE MUPOBO33PEHHE: OCO3HABATH MOTPEOHOCTh U TOTOBHOCTh K CAaMOOOpa30BaHUIO, B TOM
4HCIIE U B PAMKAX CAMOCTOSITEJIbHOM JEATEIBHOCTH BHE LIKOJIBI;

OLICHMBATh KU3HEHHBIE CUTYAIlUU C TOUKH 3peHUsI 0e30macHOro o0pas3a >KU3HHU U COXPAHEHHUS 3/10POBbS;

OLICHMBATbH YKOJIOTMUECKUN PUCK B3aUMOOTHOILIEHUH Y€JI0BEKa U IPUPOABI.

(hopMHPOBATH FKOJIOTMYECKOE MBIIIJIEHUE: YMEHUE OLIEHUBATh CBOIO ACSITEILHOCTD U MOCTYIKHU JAPYTUX JIOJEH ¢ TOUKH 3pEeHUs
COXpaHEHMs OKpPY’KaIOIIeH Cpeibl - FapaHTa )KU3HU U OJaromnoyyyus Jojei Ha 3emie.

MeTtanpeaMeTHbIMM pe3yJIbTaTaMU U3y4eHUs Kypca «XUMHsI» ABIsSeTCs] POPMUPOBAHUE YHUBEPCAIbHBIX yueOHbIX neicTBuil (YVY /).
Pezynamuenvie YVJI.

CaMOCTOSITENIbHO OOHApPYKUBATh U (POPMYIMPOBATH yUeOHYIO TPOOIEMY, ONIPEEIATh 11eIb YUeOHOH eI TeNbHOCTH;

BBIIBUTATh BEPCUU PEILIEHHUs TPOOJIEMbI, 0CO3HABaTh KOHEUHBIN pe3ysIbTaT, BHIOUpPATh U3 MPEI0KEHHBIX U UCKATh CAMOCTOSITEIILHO
CPEICTBA JOCTUKECHUS LENH;

COCTaBJIATh (MHAUBUYaIbHO WIH B TPYIIIE) IUIaH PEIICHUS TPOOIIEMBbI;

paboTas 1o TUIaHy, CBepATh CBOM JIEHCTBUS C IIEIbIO U, IPU HEOOXOIUMOCTH, UCTIPABIATH OLIMOKH CaMOCTOSTENBHO;



B IMAJIOTe C YYUTEJIEM COBEPIIEHCTBOBATh CAMOCTOSITEIbHO BBIPAOOTAHHBIC KPUTEPUU OLICHKH.

Tlo3znasamenvnvie YYJI:

aHAJIM3UPOBaTh, CPABHUBATb, KJIACCU(DUIUPOBATh U 00001aTh (PAKTHI U ABJIECHUA. BBIABIATH MIPUUUHBI U CIIEICTBUS IPOCTHIX SBJICHUH.
OCYIIECTBISTh CPAaBHEHUE, KIIACCH(PHUKAIINIO, CAMOCTOSTENILHO BEIOMPAs OCHOBAHUS U KPUTEPUH JUIS YKa3aHHBIX JIOTHUECKUX OTEpalnii;
CTPOMTH JIOTUYECKOE PACCYKIECHUE, BKIIOYAIOIIEE YCTAHOBICHUE IPUYUHHO-CIIEACTBEHHBIX CBSI3EH.

CO3/1aBaTh CXEMAaTUYECKNUE MOJIENH C BbIIEJICHUEM CYIIECTBEHHBIX XapaKTEPUCTUK O0BEKTA.

COCTABJIATh TE€3MCHI, PA3JINYHbIE BU/IbI IUNIAHOB (IIPOCTHIX, CIOXKHBIX U T.IL.).

npeoOpa3oBEIBaTh HH(GOPMALIHIO U3 OJTHOTO BUAA B APYrOM (TAOIHUILY B TEKCT U TIp.).

YMETh OIPEIEIATh BO3MOKHbIE HCTOYHUKHU HEOOXOIMMBIX CBEJICHUH, IPOU3BOAUTH MOMCK MH(MOPMALIUH, aHATU3UPOBAThH U OLICHUBATh €€
JIOCTOBEPHOCTb.

YMEHHE IIPOBEJIEHUS OIIBITOB, IPOCTBIX KCIEPUMEHTAIBHBIX UCCIIEJOBAHUM, IPSIMBIX U KOCBEHHBIX U3MEPEHUN C UCIIOJIb30BAHUEM
AHAJIOTOBBIX U NU(POBBIX U3MEPUTEIHHBIX TPHOOPOB.

Kommynuxamuenvie YV)J|:

CaMOCTOSITENTbHO OPTaHU30BBIBATh Y4€OHOE B3aUMOJICHCTBHE B TpyIIIE (OMPENeNIATh O0IINe eI , PACIPEACISATh POJIH, JOTOBAPUBATHCS
JpyT C APYTrOM H T.1.).

MIOJIHOE U TOYHOE BBIPAKEHUE CBOUX MBICJIEH B COOTBETCTBUH C 33Ja4aMU M YCIOBUSIMU KOMMYHUKAIIUH;

a/IeKBaTHOE MCIIOJIb30BaHUE PEUYEBBIX CPEICTB IS yYacTHsI B IUCKYCCUU M apryMEHTAIIMM CBOEH MO3UIIMH, YMEHUE IIPEACTABIISTH
KOHKPETHOE COJIep’KaHue C COOOIIEHUEM €ro B TUCbMEHHON U yCTHOU (hopme, onpezeneHue cnoco00B B3aUMOAEUCTBUS, COTPYIHUUECTBO
B IIOUCKE U cOope nH(pOopMalny;

orpezeNeHue crnoco00B B3aUMOIEHCTBUS, COTPYIHUYECTBO B IOUCKE U cOOpe MHPOPMAIINH, yYacTUE B IUajIore, MJIaHUPOBAaHUE OOIINX
Coco00B pabOThI, NPOSIBIEHUE YBAXKUTEIBHOTO OTHOIIEHUS K IPYTUM yJaluMcs;

OIMCaHUE COJIEPKAHUS BBIMOIHIEMBIX IEHCTBUH C LIE€IbI0 OPUEHTUPOBKU B MIPEIMETHO - IPAKTUUECKON AESITEITbHOCTH;

YMEHHSI YUUTHIBATh Pa3HbIE MHEHHS U CTPEMUTHCS K KOOPAMHALMY Pa3JIMYHbIX TO3ULUI B COTPYAHUYECTBE;

yMeHHs pOpMYyIUPOBATh COOCTBEHHOE MHEHUE U MO3ULINI0, apTyMEHTHPOBATh U KOOPAUHUPOBATH €€ ¢ MO3ULUSAMU MapTHEPOB B
COTPY/HUYECTBE NMPH BHIPAOOTKE OOIIET0 PELICHUsI B COBMECTHOM /1€ TeNbHOCTH;

OCYILIECTBIISTh B3aUMHBII KOHTPOJIb M OKa3bIBATh B COTPYIHUYECTBE HEOOXOIMMYIO B3aMOIIOMOIIb;

IUTAaHUPOBATh 00IIIKE CIOCOOBI pabOThI; OCYIIECTBISATH KOHTPOJIb, KOPPEKIIUIO, OLIEHKY IeHCTBUN NapTHEPA, yMETh yOexk1aTh;
HCIIOJIb30BATh a/IeKBATHBIE SI3BIKOBBIE CPECTBA /Il OTOOpa)KEHHsI CBOMX UyBCTB, MBICJICH, MOTUBOB U OTPEOHOCTEH; 0TOOpaXkaTh B peuu
(omucanue, 00bICHEHNE) COiepKaHNE COBEPILIAEMBIX AEHCTBUIA, KaKk B pOpMe TPOMKOM COLMATN3UPOBAHHON peun, Tak U B (hopme
BHYTpPEHHEHN peuy;



*  pa3BUBaTh KOMMYHHKAaTHBHYI KOMIIETEHIIMIO, UCIIONIb3Ys CPEACTBA YCTHON U MMCbMEHHON KOMMYHHUKALIMU NIPU paboTe ¢ TEeKCTaMU
y4eOHUKa U IOTIOJIHUTENILHON JINTEpaTypoil, CIpaBOYHBIMU TaOIMIIaMH, IPOSBIISITh TOTOBHOCTD K YBAXCHUIO HHOW TOYKH 3PEHUS MIPH
00CYXJIeHUH pe3yIbTATOB BBIIIOJHEHHOM pabOTHI.

IIpeaMeTHBIMH pPe3yJabTATAMM H3YUYCHHUsI y4eOHOTO MIPEeIMETa SBISIOTCS CIEAYIONINE YMEHUS:

OcHOBHbBIE NOHATHSI XUMHUH (YPOBEHb aTOMHO-MOJICKYJISIPHBIX NPeICTABJICHHUI)

BbhinyCcKHUK HAYy4YUTCSH:

* OIIMCBIBATH CBOICTBA TBEPABIX, KUAKUX, TA3000pa3HBIX BEIIECTB, BBIACISAS UX CYIIECTBEHHbIC IPU3HAKH;

* XapaKTepu30BaTh BEIIECTBA IO COCTaBY, CTPOCHUIO M CBONCTBaM, YCTaHABJIMBATH IPUYUHHO-CIIECJCTBEHHBIE CBS3M MEXAY JIaHHBIMU
XapaKTEePUCTUKAMHU BEILIECTBA;

* pacKpbIBaTh CMBICII OCHOBHBIX XHUMHUYECKHUX TOHITHH «aTOM», «MOJICKYJa», «XUMHUYECKUU 3JIEMEHT», «IIPOCTOE BEIIECTBO», «CIOXKHOE
BEILIECTBOY», «BAJIEGHTHOCThY», UCIIOJIb3YSl 3HAKOBYIO CUCTEMY XUMHUH;

* n300pakaTh COCTaB MPOCTEHININX BEHIECTB C MOMOINBI0O XMUMUYECKHX (DOPMYN M CYHTHOCTh XMMHYECKHX PEaKIUH C MOMOUIBI0 XUMHUYECKUX
YpaBHEHUH;

* BBIYHCIIATH OTHOCUTENIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BEILIECTB, a TAaK’K€ MAcCOBYIO JIOJI0 XMMHUYECKOI'O AJIEMEHTA B COECIMHEHUSIX
JUTSl OLIEHKHU UX MPAaKTHYE€CKOW 3HAUMMOCTH;

* CpaBHUBATh 110 COCTABY OKCH/Ibl, OCHOBAHHUSI, KUCIIOTHI, COJIH;

* KJIacCU(UIUPOBATH OKCUIBI 1 OCHOBAHMSI 110 CBOMCTBAaM, KUCJIOTHI U COJIU TI0 COCTaBY;

* OIIMCBIBATh COCTAaB, CBOICTBA U 3HAUEHUE (B MPUPOJE U MPAKTUUECKOM JEATEIbHOCTH YEJI0BEKa) MPOCTHIX BELIECTB — KUCIOPOa U BOAOPO/Ia;

* 1aBaTh CPABHUTEIBHYIO XapaKTEPUCTUKY XUMHUECKUX 3JIEMEHTOB U BAKHEUIINX COCAMHEHUN €CTECTBEHHBIX CEMEICTB IIETOYHbIX METAIIOB U
raJIoreHOB;

* MI0JIB30BAThCSI TAOOPATOPHBIM 00OPYIOBAaHHEM U XMMHYECKOH TIOCYI0i;
* MPOBOJANTH HECIIOKHBIE XUMUYECKHUE OTBITHI M HAOIIOACHUS 32 U3MEHEHUSIMH CBOWCTB BEIIECTB B IIPOIIECCE WX MPEBPAIICHUM, TPOBOIUThL MPOCTHIC
AKCIIEPUMEHTANbHBIE HCCIEAOBaHNUS, IPSIMbIE 1 KOCBEHHBIE H3MEPEHUS C UCTIONB30BaHNEM aHAIOTOBBIX U MU(PPOBBIX U3MEPHUTEIHHBIX PUOOPOB;

*  co0mo/1aTh MpaBUiia TEXHUKU O€30MMaCHOCTH MPH MPOBEACHUN HAOIIOIEHUI U OIBITOB;

* pa3nIuyaTh AKCIEPUMEHTATBHO KUCIOTHI M MIEJIOYH, MOIB3YSICh UHIUKATOPAMU; OCO3HaBaTh HEOOXOIUMOCTh COONIIOICHUS Mep 0€30MacHOCTH
pH 0OpaleHNH ¢ KUCIO0TaMU U IIEI0YaMH.

Boinycknuk nonyuum 603M03CHOCHIb HAYUUMbBCA:

* 2PAMOMHO 00pPAWAMBCS C BeUeCmMBAMU 8 NOBCEOHEBHOLL HCUSHU,



* 0CO3HABAMb HEOOXOOUMOCMb COONIO0EHUsL NPABUL IKOJIOSUYECKU OE30NACH020 NOBEOEHUs 8 OKPYIIcaloueli NpUpooOHOll cpede;

* NOHUMAMb CMbICL U HEOOXOOUMOCMb COONOO0eHUs NPeONUCAHUN, NpeonazaemMvlX 8 UHCIMPYKYUAX NO UCNONb308AHUIO NeKAPCME, CPeOCms
OBLIMOBOU XUMUU U OP.,

* UCNOB308aMb NPUOOPEMEHHBIE KIOUEeBble KOMNEeMEHMHOCMU NPU 8bINOJHEHUU UCCIe008aMENbCKUX NPOEKMO8 NO U3VHUEHUIO COUCME, CHOC0008
NOJIY4eHUsl U pacnO3HABAHUS BeUleCE,

* paseusamv KOMMYHUKAMUBHYIO KOMNEMEHMHOCMb, UCNONb3YSA CPeoCcmea YCMHOU U NUCbMEHHOU KOMMYHUKayuu npu pabome ¢ mexcmamu
VueOHUKA U OONOIHUMENLHOU TUMepamypol, CAPABOYHbIMU MAOIUYAMU, NPOABISAMb 20MOBHOCb K Y8ANCEHUI0 UHOL MOYKU 3peHUs NPU 00CYHCOeHUU
Pe3yIbmamos 6blNOIHEHHOU pabombl;

* 00BEeKMUBHO OYEHUBAMb UHDOPMAYUIO O 8eU4eCmeax U XUMUYECKUX NPOYeccax, Kpumudecku OMHOCUMbCA K NCeB0OHAVYHOU uHdopmayuu,
Heod0OpOCo8eCmMHOll peKiame, KAcCarowelcss UCNOIb308aHUS pasiudnblx eeujecms. llepuoouueckuti 3aKOH U NepuooudecKkas CUcmema Xumuyeckux
anemenmos Jl. U. Menoeneesa.

CTtpoenne BeniecTBa

BbInyCKHUK Hay4uTCH:

* KJIacCH(PHUIMPOBATh XUMHUYECKUE JIEMEHTBI HA METAJUIbI, HEMETAJIbI, JIEMEHTBI, OKCUIBI U TUIAPOKCUILI KOTOPBIX aM(pOTEePHBI, U HHEPTHHIC
AJIEMEHTHI (Ta3bl) AJIsl OCO3HAHUS BaXKHOCTHU YIOPSIIOYEHHOCTH HayUHbIX 3HAHUM;

* PacKpbIBaTh CMBICI Neproandeckoro 3akona J[. . Menneneena;

* ONUCBIBATH U XapaKTEPHU30BaTh TAOIUYHYIO (HOPMY NEPUOANUECKON CHCTEMbl XUMUYECKIX AJIIEMEHTOB;

* XapaKTepU30BaTh COCTAB ATOMHBIX SIZICp M PacIpeielieHUe YHCIa JIEKTPOHOB TI0 3JIEKTPOHHBIM CJIOSM aTOMOB XUMHUYECKHUX 3JIEMEHTOB MaJIbIX
MIEPUOJIOB MEPHOUIECKON CUCTEMBI, a TAK)KE KaTHs U KallbIIUs;

* pa3aMyYaTh BUIBI XUMHUECKOHN CBS3U: HOHHYIO, KOBAICHTHYIO TOJISPHYIO, KOBAICHTHYIO HETIOSPHYIO M METAJUTMYECKYIO;

* U300paXkaTh NMEKTPOHHO-UOHHBIE (DOPMYIIBI BEIIECTB, 00Pa30BAaHHBIX XUMUYECKHUMHU CBSI3IMHU Pa3HOTO BUJIA;

* BBISIBJISITH 3aBUCHMOCTH CBOMCTB BEIIECTB OT CTPOCHUS WX KPUCTAUTMICCKUX PEIIETOK: MOHHBIX, aTOMHBIX, MOJICKYJISIPHBIX, METANTHICCKUX;

* XapaKTepU30BaTh XMMHUYECKHE SJIEMEHTHI U WX COCIMHEHHUS Ha OCHOBE IOJIOKEHHs SJIEMEHTOB B MEPUOIUYECKON CHUCTEME U OCOOEHHOCTEM
CTPOCHHS X aTOMOB;

* OMHCHIBATH OCHOBHBIE ATambl OTKphITUA J[. V1. MeHaeneeBbIM MepruoIuIecKoro 3aKkoHa U MEPUOIUYECKON CUCTEMBl XUMUYECKHX DIIEMEHTOB,
KU3Hb U MHOTOOOpa3HYIO HAyIHYIO JEATEIBHOCTh YIEHOTO;

* XapaKTepHU30BaTh HAYIHOE U MUPOBO33PEHUYECCKOE 3HAUCHUE TIEPUOMISCKOTO 3aKOHA U MTEPHOMUSCKON CUCTEMBl XUMHYECKHX deMeHToB 1. .
Menneneena;

* 0CO3HaBaTh HAYYHBIC OTKPBITHS KaK Pe3yJIbTAT JIIUTEIBHBIX HAOJFOICHUH, ONTBITOB, HAYYHOH TIOJIEMUKH, TIPEOJIOJICHHS TPYAHOCTEH M COMHEHUH.

BoinyckHuK noayuum 603mMo0x4cHOCHIb HAYUUMBCA:

* 0CO3HABAMb 3HAYEHUE MeOPEeMUYeCcKUX 3HAHUL 0I5l NPAKMUYECKOU 0esimelbHOCMU Yel08eKd;

* ONUCHIBAMb U3YYEHHbIE 00BEKMbl KAK CUCIEMbl, NPUMEHSAA I02UKY CUCTNEMHO20 AHAIU3A,



* NPUMEHAMb 3HAHUA O 3AKOHOMEPHOCMAX NEePUOOUYECKOU CUCTEMbl XUMUYECKUX INeMeHMO8 O/l O00BbACHEeHUs U Nped8UOeHUsl CB0UCMS
KOHKDEmHbIX 6eujecme;

* Paszsusamv UHGOPMAYUOHHYIO KOMNEMEHMHOCMb NOCPEOCMEOM Y2ilyONeHus 3HAHULL 00 UCTMOPUU CMAHOBNIEeHUA XUMUYECKOU HAVKU, €. OCHOBHbIX
NOHAMUU, NEPUOOULECKO20 3AKOHA KAK 0OHO20 U3 8ANCHEUUUX 3AKOHO8 NPUPOOb, A MAKHCE O COBPEMEHHBIX OOCMUNCEHUAX HAYKU U MEXHUKU.

MHoroo0pa3ue XuMHYeCKUX pPeaKkmuii

BbinmyckHUK HayunTCS:

* 00BACHATH CyTh XUMUYECKHUX MPOIECCOB U UX MPUHIMITUAIBHOE OTINYHE OT (PU3NUECKUX;

* Ha3bIBaTh IPU3HAKYU U YCJIOBUS IPOTEKAHUS XUMHUUECKUX PEAKIINA;

* YCTaHABIIMBATh MPUHAICKHOCTh XUMUYECKON PEaKIMK K ONMPENeIEHHOMY TUITY IO OAHOMY U3 Ki1acCU(PUKAITMOHHBIX TPU3HAKOB!

1) no yucity ¥ coCcTaBy UCXOJHBIX BEILIECTB U MPOAYKTOB pEaKLUU (PEaKLMK COEIMHEHUS, Pa3I0KEHUs, 3aMEIICHNs 1 0OMEHa);

2) 110 BBIJICIICHHUIO WJTH MOTJIONICHUIO TEIUIOTHI (PEaKiy 3K30TePMHUCCKHE U YHIOTEPMHUCCKHIE);

3) 0 U3MEHEHUIO CTENEHEN OKUCICHUSI XUMUYECKUX JIEMEHTOB (PEaKMu OKHCIUTEIbHO-BOCCTAHOBUTENBHBIE);

4) mo obpaTuMocCTH Tporecca (peakiuu 00paTuMble 1 HEOOpaTUMBIE);

* Ha3bIBaTh ()AaKTOPHI, BIUSIOUINE HA CKOPOCTh XMMUYECKHUX PEaKIIHii;

* Ha3bIBaTh ()aKTOPBI, BIUAIONINE HA CMEIICHIE XUMUYECKOT'O PAaBHOBECHS,

* COCTaBJIATH YPAaBHEHMS DJICKTPOIUTHYECKON IUCCOLUALMN KHCIIOT, LIEJIOYEH, COJEH; MOJHbIE U COKpAICHHBIE MOHHBIE YPABHEHUS PEAKLUN
0o0MeHa; ypaBHEHHS OKUCIUTEIbHO-BOCCTAHOBUTENbHBIX PEAKIIMA;

* [POTHO3MPOBATh MPOJIYKThl XMMHUYECKHUX peakuuid mo ¢opMysiaM/Ha3BaHHUSIM MCXOJHBIX BEILECTB; OINpPEAENATh HCXOJHbIE BELIECTBa IO
(dopMynaM/Ha3BaHUSAM MPOTYKTOB PEAKIUH;

* COCTaBJISTh YPAaBHEHUS pEaKLUi, COOTBETCTBYIOUIMX IOCJIEI0BATEIbHOCTH («IIEMOYKE») MPEBpAIeHU HEOPTaHUYECKUX BEIIECTB Pa3IUYHbBIX
KJIACCOB;

* BBISIBJISITH B IPOLIECCE IKCIIEPUMEHTA IPU3HAKH, CBUAETEILCTBYIONINE O TPOTEKAHUN XMMHUECKOHN peaklnu;

* IPUTOTOBJIATH PACTBOPHI C ONIPEEIEHHON MacCOBOM 10JIEH PACTBOPEHHOTO BELIECTBA;

* OIPENENSTh XapaKTep Cpebl BOJAHBIX PACTBOPOB KUCIIOT U LIEJI0OUEN N0 M3MEHEHUIO0 OKPAaCKU UHINKATOPOB;

* IPOBOJUTH KAUECTBEHHBIE PEAKIIMH, IOATBEPKAAIOIINE HAINYUE B BOJHBIX PaCTBOPAxX BEILECTB OTJEIbHBIX KATHOHOB Y aHUOHOB.

Buvinycknuk nosiyuum 603M0MCHOCHb HAYUUMbBCA:

* cocmagnsAmes MONEKYIAAPHbIE U NOTHbIE UOHHBIE YPABHEHUS NO COKPAUEHHBIM UOHHBIM YDABHEHUAM,

* IPUBOOUMDb NPUMEPLI PeaKYUll, NOOMBEPAHCOAIOWUX CYUECTNBOBAHUE B3AUMOCEAZU MEHCOY OCHOBHBIMU KIACCAMU HEOPLAHUYECKUX 8eUjeCmE,

* NPOCHO3UPOBAMb Pe3YIbMAmbl 8030€liCMEUs PA3IUYHbIX PAKMOPO8 HA USMEHEHUe CKOPOCIMU XUMUYECKOU peaKyuu;

* IPOCHO3UPOBAMb PE3VIbMAamsl 8030€CMBUsL PA3IUYHBIX PAKMOPO8 HA CMeWeHUe XUMUYECKO20 PABHOBECUS.

MHoroo0pa3ue BeuecTn

BbinmycKHUK Hay4HnTCS:



* ONpPEAEIATh PUHAJIEKHOCTh HEOPIAHUYECKHUX BEILIECTB K OJHOMY U3 M3YUYEHHBIX KJIACCOB/TPYIII: METAJUIbl M HEMETAJUIbI, OKCU/bI, OCHOBAHMUS,
KHCIIOTBI, COJIH;

* COCTaBIIATh (POPMYJIbI BEILIECTB 10 UX HA3BAHUSM;

* OIIPEACIIATh BAJICHTHOCTD U CTEIIEHb OKUCIICHUS JJIEMEHTOB B BELIECTBAX;

* COCTaBJIATH (POPMYJIBI HEOPIraHUYECKUX COSAMHEHHH 110 BAJICHTHOCTSAM U CTEIEHSIM OKHMCIICHHS JIEMEHTOB, a TAKXKe 3apsAaM MOHOB, YKa3aHHBIM
B Ta0JIM1Ie PACTBOPUMOCTH KHCIIOT, OCHOBAaHHM U COJIEH;

* OOBACHATH 3aKOHOMEPHOCTH HM3MEHEHUS (PU3UYECKUX U XMMHUYECKMX CBOWCTB MPOCTBHIX BEIIECTB (METAJUIOB M HEMETAJIOB) M MX BBICHIMX
OKCH/I0B, 00pa30BaHHbIX AJIEMEHTAMU BTOPOTO U TPETHETO MEPHO/IOB;

* Ha3bIBaTh OOIIME XUMUYECKUE CBOMCTBA, XapaKTepHbIE JUIs IPYII OKCHJIOB: KUCIOTHBIX, OCHOBHBIX, aM(OTEPHBIX;

* Ha3bIBaTh OOLIME XUMUYECKHE CBOMCTBA, XapaKTEPHBIE ISl KAKI0T0 U3 KIAaCCOB HEOPTAHUYECKUX BEILIECTB: KUCIOT OCHOBAHUH COJIEH;

* IPUBOJIUTH IPUMEPBI PEAKIUH, TOATBEPKAAIOINX XUMUYECKHE CBONCTBA HEOPTAaHNYECKUX BELLIECTB: OKCUIOB, KUCIIOT, OCHOBAHUM U COJIEH;

* OIIPEACIIATH BEIIECTBO-OKUCINUTEID U BELIECTBO-BOCCTAHOBUTEINIb B OKUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKLINAX;

* COCTaBJIATh OKHCIUTEIbHO-BOCCTAHOBUTEbHBIN OanaHc (U1 U3yUYEHHBIX PEAKIUi) 110 MPeII0KEHHBIM CXEMaM peaKIHii;

* IPOBOJUTH JJAOOPATOPHBIE OMBITHI, IOATBEPKAAIOIINE XUMHUUECKHUE CBOIICTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX BEILECTB;

* [IPOBOJIUTH JJA0OPATOPHBIE OMBITHI MO MOITYYEHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB: BOJOPOJA, KUCIOPOaa, YIJIEKUCIIOro ra3a, aMMHaKa;
COCTABJISAITh YPABHEHHSI COOTBETCTBYIOINX PEAKIUN.

Buinycknuk nonyuum 603mMo03cHOCHb HAYHUMbBCA:

* NPOZHO3UPOBAMb XUMUYECKUE CEOUCMBA 6eUeCME Ha OCHOBE UX COCMABA U CIMPOEHUsL,

* NPOCHO3UPOBAMbL CNOCOOHOCMb BeWecmea NposAGIAMb OKUCIUMENbHbIE UTU 80CCAHOBUMENbHbIE CEOUCMBA C YUEMOM CmeneHel OKUCTIeHUs
I/1EMEHMO8, BXO0AUWUX 6 €20 COCMA8;

* BLIABIAMYb CYUIECMBOBAHUE CEHEMUUECKOU 3AUMOCEA3U MENCOY BEUECMBEAMU 8 PAOY: NPOCMOe BeUeCm80 — OKCUO — SUOPOKCUO — COJlb,

* Xapaxkmepu3o8amuv 0codwvle C80UCHMEA KOHYEHMPUPOBAHHBIX CEPHOU U A30MHOU KUCTIOM,

s 8bI0GUCAMb U NPOGEPAMb IKCHEPUMEHMATLHO 2UNOME3bl O Pe3yIbmamax 6030elicmeus pa3iuyHblX (aKmoposHa usMeHeHue CKopocmu

XUMUYECKOU peakyuu,

* NpUBOOUMb NpUMepPbL YPAGHEHUL Peakyull, 1edCaujux 6 0CHOGe NPOMbBIUIEHHbIX CHOCOD08 NONYYeHUs AMMUAKA, CEPHOU KUCTOMbL, YYeyHA U
cmanu;

* onuceleamv uzuiecKue u XuMuieckue npoyeccyl, AGIAUWUECs YACMbIO KPY2080pOmMa 6eujecms 6 npupooe,

* OP2aHU306bI6AMb, NPOBOOUMb YUEHUYECKUE NPOEKMbl N0 UCCIE008AHUIO CEOUCME BEUJeCE, UMEIOUWUX BAIICHOE NPAKMUYECKOe 3HAYEHUe.

*  UCNONL306aMb NPUOOPEMEHHBLE 3HAHUS OJIsl IKOJO2UYECKU 2PAMOMHO20 NOBEOCHUS 8 OKPYICarowell cpeoe;

*  UCNOb306aMb NPUOOPEeMEHHbIE KNI0Ueble KOMNEMeHYUU NPU GbINOTHEHUU NPOEKMO8 U peuteHUU y4eOHO-UCCIe006amenbCKuX 3a0ay no

U3YUEHUIO C8OLICME, CHOCOD08 NONYUeHUs U PACNO3HABAHUS GEUjeCME;
*  00BeKMuUBHO OYeHUBamb UHGOPMAYUIO O BEUECMBAX U XUMUYECKUX NPOYECcCax;



*  0CO3HABAMDb 3HAYEHUE MEOPEeMUUeCKUX 3HAHUL NO XUMUU OJis NPAKMUYECKOU 0esimelbHOCIU Yel08eKd,
*  c030a8amb MOOeNU U CXeMbl O/l peuleHUs Y4eOHbIX U NO3HABAMENbHBIX 3a0ay, NOHUMAMb He0OX0OUMOCIb COONI00EHUs. NPEONUCAHULL
npeonazaemvlx 8 UHCMPYKYUSIX NO UCHOLb308AHUIO IEKAPCME, CPeOCme OblmMOoB8OU Xumuu u op.

OcHOBHOe co/iep:KaHue Y4eOHOTr0 mpeaMeTa

IloBTOpEeHue u 00001IeHNe CBeIeHuil 110 Kypcy 8 Kiacca

bunapubie coenunenus. Okcuapl cojieodpasyronme u HecosieoOpasyromme. [MApOKCHIB: OCHOBaHUS, aM(pOTepHBIC, KUCIOTh. CpeaHue, KHUCIbIC,
OCHOBHBIE COJIH.
O06o0muIeHne CBeIeHN 0 XUMHUECKUX peakiuax. Kimaccudukanus XuMUYeCKUX peakiyii Mo pa3IYHbIM OCHOBAHHSIM: COCTABY U YHCILY pearupyromnmx
u 00pa3yroluxcsi BeUIecTB, TEIUIOBOMY 3(QexTy, HampaBlIEHUIO, W3MEHEHHUIO CTEMEHEH OKHCIEHHUS JJIEMEHTOB, O0pa3yIoUIMX pearupyroume
BEIIECTBA, (pase, MCIOIb30BaHUIO KaTaIH3aToPA.
[ToHsiTHE O CKOPOCTHM XHMMHYECKOW peakuuu. PakTOphl, BIUSIOUIME HA CKOPOCTh XUMHUYECKHX PEaKIUil: MpUpoJla PEearupyrolnX BELIECTB, HX
KOHLEHTpalus, TeMIIepaTypa, IUIoLaib CONPUKOCHOBEHMS, HalINune Katanuzaropa. Karamus.
JdemoHcTpanuu

e (O3HaKOMJIEHHUE C KOJUIEKIIUSIMU METAJUIOB U HEMETAJIOB.
O3HakoMJIEHHE C KOJUIEKIIUSIMH OKCUOB, KUCIIOT U COJIEH.
W3ydeHue peakuy B3auMoJIeHCTBUS CyIb(uUTa HATPUS C IEPOKCUAOM Bosopoaa, n3Menenue pH B xone OBP (matunku Temnepatypst u pH)
3aBUCHUMOCTh CKOPOCTH XUMHUUECKON PEAKIIMH OT MPUPOJIbl PEATUPYIOIINX BELIECTB.
3aBUCHUMOCTbh CKOPOCTH XMMHUYECKON PEAKIMK OT KOHIIEHTPALMK pearupyomnux BemecTs.
3aBUCHUMOCTh CKOPOCTH XUMHUYECKON PEAKIIK OT IJIOMIAAN CONPUKOCHOBEHUS PEarupyIOIINX BEIIECTB («KHUISAIIMNA CION»).

e 3aBHUCUMOCTb CKOPOCTH XMMHUYECKOM peakLUu OT TEMIIEPATyphl pEarnpyOIINX BEIIECTB
JlabopaTopHbIe ONbITHI
1. BzauMopelicTBue aMMHuaka v XJIOpOBOJAOpOAA.
2. Peakuust HeMTpaau3aluu.
3. Habmronenue temoBoro 3¢ dexra peakiuu HeuTpanuzanuu (JaTyuk TEMIEPaTyphl).
4. BzaumojelictBre cepHOM KUCIOTHI ¢ okcuoM meau (1I).
5. PaznoskeHune nepokcuaa BOJOPO/ia C MOMOIIBIO KaTajla3bl KapTodens
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6. 3aBUCUMOCTb CKOPOCTH XMMUYECKON peakK OT IPUPO/Ibl PEarupyYIOLIMX BEIECTB Ha IPUMEpPe B3aUMOJIEHCTBUS pacCTBOPOB THOCYJIb(aTa HaTpUs
U xjopuja 6apusi, THOCYNb(aTa HATPUS U COJITHOM KUCIOTHI.

7. 3aBUCUMOCTb CKOPOCTH XMMUYECKOH peakIiK OT IPUPO/Ibl METAIIOB ITPHU UX B3aMMOJIEHCTBHHU C COJIIHOM KMCIOTOM.

8. 3aBUCHMOCTb CKOPOCTH XUMHUYECKOH pEakIiy OT IPUPOIBI KUCIOT PU B3aUMOJCHCTBUHU UX C JKEIIE30M.

9. 3aBUCHUMOCTb CKOPOCTH XMMUYECKOH peaKkK OT TEMIIEPaTyphbl.

10. 3aBUCHMOCTb CKOPOCTH XMMHUECKON pEeaKLIMK OT KOHLEHTPALIUU.

11. 3aBHCHUMOCTb CKOPOCTH XUMHUYECKOM PEaKIMU OT IUIOLIAAN CONIPUKOCHOBEHUS pearupyrolirux BELeCTB.

12. 3aBUCUMOCTBH CKOPOCTH XMMUUYECKOW PEaKIUM OT KaTaau3aropa.

XuMH4YeCKHe peakii B PaCTBOPAX JIEKTPOJIUTOB
[TonsiTre 00 ANEKTPONIUTUIUECKON TUCCOLMALNU. DIEKTPOIUTHI U HEIJIEKTPOIUTHI. MeXaHU3M JIMCCOLMALIUN SJIEKTPOIUTOB C Pa3IMYHBIM XapaKTepoM
cBsi3u. CTeNeHb AICKTPOIUTHICCKON quccoruary. CHIIbHBIC U CIIA0BIC DJICKTPOJIATHI.
OcHOBHbBIE TIOJIO’KEHUSI TEOPUHU AIEKTPONUTHYECKOU mauccouuanuu. Krnaccuduxanus MOHOB W uX cBoicTBa. KHUCIOTHI, OCHOBaHHMS M COJNHM Kak
MEeKTpoUTHI. X Kimaccudukamus u quccoruanusi.
OO0mue XMMHYECKHUe CBOMCTBA KUCIIOT: U3MEHEHUE OKPACKU WHIUKATOPOB, B3aUMOJICHCTBUE C METAJJIaMH, OKCUIAMH U THAPOKCUIAMU METAJIOB U
consiMu. MonekyssipHble U HMOHHbIE (IIOJIHBIE W COKpALIEHHbIE) YpaBHEHUs peakiuil. XUMHUYECKUH CMBICI COKPAIIEHHBIX YPaBHEHHUH. Y CIIOBUS
MPOTEKAHUS PEAKINI MKy SJEKTPOIUTAMHU J10 KOHIA. PsAJl akTUBHOCTH METAJIOB.
OOme XUMHYECKHE CBOMCTBA IIENOYel: B3aMMOIECHCTBHE € KHCJIOTaMHM, OKCHIAMH HEMETAJIOB, coisiMu. OOIMe XHUMHYECKHE CBOICTBa
HEpPacTBOPUMBIX OCHOBAHMI: B3aMMOJIEUCTBUE C KUCIOTAMH, PA3JI0KEHHUE IPY HarpeBaHUU.
OO0mre XMMHUYECKHNEe CBOMCTBA CPETHUX COJICH: B3aUMOJICHCTBUE C KUCIOTAMH, IIEJI0YaMH, COISIMU U MeTaJJIaMU. B3auMoeicTBHEe KUCIIBIX COJIeH CO
IeI04aMu.
IMaaponus, kak oOMEHHOE B3aUMOJCUCTBUE COJIEM ¢ BOJOM. ['Maposiv3 cOM CHIIBHOTO OCHOBAHHUSI M CJIa00W KHUCIOTHI. ['Maponu3 coiu ciiaboro
OCHOBaHMS M CUJIbHOU KucaoThl. [lkama pH.
CBoiicTBa KHUCTIOT, OCHOBAaHUM, OKCUIOB M COJICH B CBETE TEOPUU DJIEKTPOJUTHUUECCKONU TUCCOIUAIIMN U OKUCITUTEIIbHO-BOCCTAHOBUTEIBHBIX PEaKIIUM.
JdemMoHcTpanuu.
HcnpiTanne BeecTB U X pacTBOPOB Ha DJIEKTPOMPOBOTHOCTD, BIUSHUE PACTBOPUTENS HA TUCCOIUAIINIO (IaTYUK JIEKTPOIPOBOAHOCTH).
TennoBoi a3 PexT pacTBOpEeHUs BEMIECTB (TaTIUK TEMITEPATyPHhI).
CunbHbIe U cliadble NIEKTPOJIUTHI (JATUYUK IEKTPOIPOBOIHOCTH)
3aBHUCHUMOCTD AJIEKTPOIPOBOTHOCTH PACTBOPOB CHUIIBHBIX AJIEKTPOJIMTOB OT KOHIICHTPAIIMHA HOHOB (JIATYMK JIEKTPOIPOBOTHOCTH )
Ompenenenue xapakTepa cpebl B pacTBopax coseit (maruuk pH).
JlaGopaTopHble ONBITHI.
13. lucconmanus caabbIX AIEKTPOIUTOB HA IPUMEPE YKCYCHOUW KUCIIOTHI.
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14. I3MeHeHre OKpACKU MHIUKATOPOB B KUCIIOTHOM cpelie.
15.Peakuiys HeHTpaau3aluy pacTBOpa MIENOUN PA3IMYHBIMUA KHCIOTAMHU.
16. ITomyyenue runpoxcuaa meau(1l) u ero B3anmoielicTBrE ¢ pa3IUYHBIMH KUCIOTAMH.
17. B3auMopelicTBUe CHIIBHBIX KUCIOT ¢ okcuaoM meau(Il).
18-20. B3aumoelicTBre KACIOT ¢ METAJUIAMU.
21. KagyecTtBeHHas peakius Ha KapOOHaT-HOH.
22. Ilony4yenue CTyHI KPEMHUEBON KUCIIOTHI.
23. KayecTBeHHas peakusi Ha XJIOPHU/- WIH CyJIb(aT-UOHbI
24. 3MeHeHne OKpacKyu MHIMKATOPOB B IIEJIOUHOU Cpee.
25. B3aumogeicTBre IeI04el ¢ YIIIEKUCIIBIM ra30M.
26. KauecTtBeHHas peakiys Ha KATUOH aMMOHHUS.
27. llonyuyenue ruapoxcuaa meau(ll) u ero paznoxenue.
28. B3aumozeiicTBre kKapOOHATOB C KUCIIOTAMH.
29. lNonyuyenue ruapoxcua xeneza(lll).
30. BzaumoseiicTBue xene3a ¢ pactBopoM cyibdata meau(ll)
IIpakTnyeckune padornl
1. Pemenue skciepuMEHTANBHBIX 33724 M0 TeMe «DJIEeKTPOIUTHYECKAs TUCCOIMALINSY
KonTtpouabHnas pa6ora 1 no reMe «XHMHUYECKHE PEAKIIMH B PACTBOPAX JIEKTPOIUTOB

HeMeTa/uibl M UX coeIMHEHUS
CtpoeHue aTOMOB HEMETAIJIOB M UX MnojoxkeHue B llepuogmueckoit cucteme. Psan snektpoorpuniatenbHocTd. Kpucramnnueckue peméTrku
HEMETAJUIOB — MPOCTHIX BEIIECTB. AIoTponus U e€ npuyuHbl. dusndeckne cBOWCTBa HeMeTawoB. OOIIME XUMHYECKHUE CBOMCTBA HEMETAJIOB:
OKHUCJIUTENbHBIE U BOCCTAHOBUTEIBHBIE.
l"asorensl, cTpoeHne WX aTOMOB U MOJIeKyJ. DPU3NYECKHE U XMMHYECKHE CBOWCTBA TAJIOT€HOB. 3aKOHOMEPHOCTH M3MEHEHHUSI CBOMCTB rajOr€HOB B
3aBUCMMOCTH OT MX mosoxeHus B llepuogumyeckoit cucteme. HaxoxaeHue rajoreHoB B MPUPOJAE U HUX MONIYyYeHHE. 3HAYEHHWE U MPUMEHEHHE
TaJIOTCHOB.
["asloreHoBOIOPOBI ¥ COOTBETCTBYIONIME WM KHCJIOTHI: TUTABUKOBAsl, COJIsTHAs, OpOMOBOJIOPOIHAS, HOA0BOIOpoaHas. ["amorennapl. KauecTBeHHbIE
peaxIuu Ha raloreHu1-uoHbl. [IpuMeHenne coelMHeHn TaJOreHOB U UX OMOJIOTHYECKast POJib.
O6mas xapaktepuctuka 35eMeHToB VIA-rpymnmel. Cepa B mpupoe u €€ moaydeHue. AUIOTPOITHbIe MOAN(MUKAITUN CEPBI U UX CBOMCTBA. XUMHUYECKHE
CBOKCTBA CEPBI U €€ TPUMEHEHUE.
CepoBoOpOI: CTPOCHUE MOJICKYJIBI, (PU3MUECKHE M XMMHYECKHE CBOMCTBA, MoydeHue W 3HadeHue. CepoBomopoaHas kuciora. CymbGUIsl U HX
3HaueHue. JIIoMUHOQOPBHL.
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Oxcup cepri(IV), cepaucras kucnora, cyiabputhl. KauecTrBeHHas peakius Ha CylIb(QUT-HOH.
Oxcup cepwi( V1), cepnas kucnota, cynbharel. Kpucramnoruapatel. KauecTBeHHast peakiiys Ha Cyib(aT-HOH.
CepHast KUCJIOTa — CHUJIBHBINA 3yeKTponauT. CBoicTBa pa30aBIIEHHOW CEpPHOM KHUCIOTHI, KaK TUIUYHON KHUCIIOTHI: B3aUMOJCHCTBHE C METaUlaMu,
OCHOBHBIMH U aM(OTEPHBIMU OKCHUJIAMH, OCHOBAHUSAMH U aM(pOTEPHBIMH THIPOKCUAAMH, colisiMu. KauecTBeHHas peakius Ha Cynb(ar-nuoH.
OO0mas xapakTepuCTHKA 3JIeMEHTOB VA-rpynmnbl. A30T, CTpOEHHE aromMa M MojeKyibl. duznyueckue U XMMUUYECKHUE CBOMCTBA M MPUMEHEHHE a30Ta.
A3OT B IIpHPO/JIE U ero OMOJIOTHYECKas POIb.
AMMUak, cTpoeHue MOJIEKYIbl U (u3nYecKrue CBOMCTBAa. AMMUaYHas BOJa, HAIATBIPHBIN CIOUPT, THAPAT aMMHaKa. JJOHOpHO-aKIENTOPHBIA MEXaHU3M
o0Opa3oBaHMs KaTHOHA aMMOHHS. BoccTaHoBuTenbHBIE CBOMCTBa ammuaka. Coilm aMMOHMSA M MX NpuMeHeHune. KadecTBeHHas peakuusi Ha KaTHOH
aMMOHHS.
Oxcupl a30Ta: HECOIE00Pa3yIOLINE U KUCIOTHBIE. A30TUCTAs! KUCJIOTA U HUTPUTHI. A30THasl KUCJIOTA, €€ MoJlydeHue U cBoiictBa. Hurparsl.
®docdop, ctpoenne atoma u amorpomnusa. Dochuasl. Dochun. Oxcun docdopa(V) u oprodocdopnas kucinora. Pocharsl. DochopHble YyIOOpEHHUS.
NucexTnumas!.
Obmas xapakTepuctuka 31eMeHToB [V A-rpymnmbl: 0COOEHHOCTH CTPOSHHSI aTOMOB, MPOCTHIX BEIIECTB M COCTMHEHUN B 3aBUCHMOCTH OT IOJIOKCHUS
anemeHTOB B Ilepmonmyeckoit cucreme. Yriepod. AioTponmHble Moaupukanuu: anmas, rpagur. AMOp(hHBIA Yriepoa M €ro copra: caxa,
aKTUBHUPOBAHHBIN Yroib. AncopOius. XUMUYECKUE CBOWCTBA yriepoaa. KokcoxuMmuyeckoe Mpou3BOJICTBO U ero mpoaykuus. KapOusl.
Oxkcun yraepona(ll): crpoenue momnekynbl, moidydeHue u ero coiictBa. Oxcup yriepona(lV): crpoeHue MoseKkysnbl, MOJy4YeHHEe W €ro CBOMCTBA.
YronpHas kucnota. Coiau yroiabHON KUCIOTHI: KapOOHATHI M THAPOKApOOHATHI. TeXHUUECKas U MUILeBas CoJa.
Heopranuueckue n opraHn4eckue BelIeCTBA. YTIJIEBOAOPObl. XUMHUYECKOE CTPOCHHE OPraHMYECKUX BEIECTB, KaK MOPSAIAOK COEIUHEHHS] aTOMOB B
MOJIEKYJIE 10 BAJICHTHOCTH.
MeraH, 3TaH, KaKk NpeeibHble YIIeBOJOPO/Ibl. DTUJIEH U alleTHIIEH, KaK Hellpe/iebHble (HEHACBIILEHHbIE) YTIeBOI0poabl. ['opeHue yrieBoiopoaos.
KauecTBeHHbIE peaklii Ha HENPEEIbHbBIE COSUHEHNUS.
OTUOBBI CNUPT, €ro MOJy4deHHe, MpPUMEHEeHHe M (usnonoruyeckoe aevcreue. TpéxaromHbll cnupT TaunepuH. KadecTBeHHas peakuus Ha
MHOT0aTOMHBIE CITUPTHI. YKCYCHAasi — MPEICTaBUTENh Kilacca KapOOHOBBIX KUCIOT.
Kpemuuii, crpoenue ero aroma u coiictBa. Kpemuuii B mpupoae. Cunununasl u cunad. Oxenn kpemausi(IV). Kpemuuesas kuciora u e€ coinu.
[TpousBosacTBO cTekia U IieMeHTa. [IpoayKIusi CHIIMKAaTHOW MPOMBINUIEHHOCTH: ONTHYECKOe BOJIOKHO, Kepamuka, (apdop, ¢asHc. Onrtuyeckoe
BOJIOKHO.
Hemerannsl B npupoge. ®@pakiyoHHasi MEperoHka >KMJIKOro BO3AyXa KaK CIOCO0 IMOJydeHHs KUCIopoJla, a3oTa, aproHa. Ilomyuenue ¢ocdopa,
KpEMHUS, XJI0pa, N0Aa. DIEKTPOIN3 PacTBOPOB.
[TonydyeHne cepHOM KHCIOTBHI: CBIPHE, XMMH3M, TEXHOJOTHMYECKash CXeMa, METOJl KHIISIEro Cjos, MPUHLUIBl TEIJI000MEHa, MPOTUBOTOKA H
uupkyisinuu. OneyM. [Ipor3BoaCTBO aMMuaka: ChIpbE, XUMHU3M, TEXHOJIOTUYECKAS CXEMA.
JdemMoHcTpauuu

e Komiekius HeMeTaIoB.



Mozneny KpUCTaNINYECKUX PEIIETOK HEMETAUIOB: aTOMHBIE U MOJIEKYJISIDHBIE.
O30HaTOp ¥ NPUHLUIIBI €T0 PabOTHI.

I'opeHue HeMeTauI0B — MPOCTHIX BEILECTB: cepbl, (hocdopa, APEBECHOTO YIJIsl.
OO0pa31bl TaJOreHOB - IPOCTHIX BEILECTB.

B3aumonencTBue rajoreHoB ¢ METaJIIaMH.

BriTecHenue xsmopa OpoMoM MM HOJa U3 pacTBOpoB ux coineit (AIIXP)
Kosneknus mpupoIHbIX COEAMHEHUH XJIOPA.

B3anmoneiicTBre cepbl ¢ METAILIAMM.

I'openue cepsl B kucinopoe

Komnexnus cynsOuaHbIX pyI.

KauectBennas peaxuust Ha cynbhua-noH(AIIXP)

OO6ecBeunBaHUE OKpAIIEHHBIX TKAaHEH U IIBETOB CEPHHUCTHIM razoM (AITXP)
B3aumonencTBue KOHIIEHTPUPOBAHHOW CEPHOM KUCIIOTHI C MENIBIO.
OOyrnnBaHKue OPraHUYECKUX BELIECTB KOHIIEHTPUPOBAHHON CEPHON KUCIIOTOM.
Huarpamma «CocTaB Bo3ayxa».

Buneodpparments! u cnaiiasl «IItuusu 6azapbiy.

HOHy‘IeHI/IC, CO6I/IpaHI/Ie " pacClio3HaBaHNEC aMMHAKa. OcHOBHbBIC CBOMCTBA aMMHaKa (,Z[aT‘{I/IK BHCKTpOHpOBOI[HOCTI/I).

B3anMozeincTBre KOHIIEHTPUPOBAHHOM a30THOM KMCIIOTBI C MEJIBIO.

[Tonyuenue okcuna azota u u3ydeHue ero cBoicts (AIIXP).

Paznosxenre HuTpaTa Kajaus ¥ TOPEHUE JAPEBECHOTO YroJbKa B HEM

O06pa3ibl NpUpOIHBIX coeauHeHHH (pocdopa.

I'openue dochopa Ha BO3ayXe U B KUCTOPOJIE.

[Tonyuenue 6enoro ¢hocdopa u UCTIBITaHNE €TO CBOMCTB

Komnexkuust «O0pa3ubl IpUPOTHBIX COSAMHEHUN YTIepo1a»

[Toptper H. JI. 3enunckoro. [lornomienrne akTHBUPOBAHHBIM YIJIEM PACTBOPEHHBIX BEILIECTB WUJIU T'a30B.
YeTpoicTBO IPOTUBOTa3a.

Mopenu MoneKyl MeTaHa, 3TaHa, STHJICHA U alleTUJICHA.

B3aumoneiicTBue sTuneHa ¢ OpOMHOI BOAON U pacTBOPOM IEepMaHTaHaTa Kajusl.
OO01re XMMUYECKHEe CBOMCTBA KUCIIOT HAa IPUMEPE YKCYCHOW KUCTIOTHI.
KadecTtBenHnas peaxiist Ha MHOTOaTOMHBIE CITUPTHI.
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Komnexus «O0pasibl NPUPOAHBIX COEAUHEHUH KPEMHHUS».

Komnekuus crekia, KEpaMUKH, IEMEHTA U U3/1€JIUN U3 HUX.

Komrekuyst NpogyKIuy CUIIMKATHOM TPOMBIIIIIEHHOCTH.

Buneogparments! u cnaiinsl «I Ipou3BoACTBO CTEKIIA U LIEMEHTaY.
Komnexkuus «lIpuponHbie coeIMHEHUS HEMETAIIIIOBY.

Buneodparmentst u crnaiiapl «@pakiimoHHAs IEPETOHKA KHJIKOTO BO3IyXa
Buneodparments! u cnaiiasl «llonydenne Bogopoaa, KUCIOPOAA U TATOT€HOB AIEKTPOITUTUYECKIM CIIOCOOOMY.
Mopenu anmapaToB AJIs IPOU3BOJCTBA CEPHOU KUCIIOTHI.

Mopenb KUnsmero ¢ios.

Mopaeinb KOJIOHHBI CHHTE3a aMMHUaKa.

Buneodparments! u cnaiiasl «I[Ipon3BoicTBO CEpHOM KHCIOTHI».
Buneodparments! u cnaiiasl «IIpou3BoacTBO aMMHUaKay.

Komnexkuust «CpIpb€ A1 NOJy4EHUsI CEPHOM KUCIIOTBD».

JlaGopaTropHbie ONBITHI

31. Pacno3HaBaHue rajoreHu-uOHOB.

32. KauecTBeHHbIE peaKLMU HA CYIb(aT-UOHBI.

33. KauecTBeHHast peakiusi Ha KaTUOH aMMOHWUSI.

34. XuMHUYecKHe CBOMCTBA a30THOM KUCIIOTBI, KaK JIEKTPOJIMUTA.
35. KauecTBeHHbIe peaklnu Ha GpocdaT-noH.

36. Ilony4yeHue 1 CBOMCTBA YyrOJIbHON KUCIIOTHI.

37. KauecTBeHHas peakius Ha KapOOHAT-HOH.

38. IIponyckaHue yrieKuciIoro ra3a 4epe3 pacTBOp CHJIMKAaTa HAaTPHUsL.
IIpakTnyeckune padornl

2. MIzy4eHue CBOMCTB CONSTHON KHUCIOTHI.

3. 3yueHne CBOMCTB CEpHOM KHCIIOTBHI.

4. IlonydyeHne aMMuaKa U U3y4€HUE €r0 CBOWCTB.

5. Ilony4yeHue yriieKuciioro ra3a u U3y4eHHe ero CBOMCTB.
KonTtpoabsHnas padora 2 no teme «HeMeTramisl 1 UX COEAUHEHU»
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MeTtaJuibl M UX COeIMHEHUS
ITonoxenune metaiuioB B [lepuogudeckoit cucreme xumudeckux snemMeHToB J[. M. MeHaeneeBa, cTpoeHUE UX aTOMOB U KPUCTAIIIOB. MeTraumueckas
CBSI3b M METaJUIMUECKas KpHcTajuinyeckas pemérka. duznueckrue CBONCTBA METAIIOB: 3JIEKTPO- M TEILIONPOBOIHOCTD, OTPaXaromias CrioCOOHOCTD,
m1acTUYHOCTh. CriiaBbl YEPHBIE U LIBETHBIE.
Mertasibl Kak BOCCTAaHOBUTENHU. DIIEKTPOXUMHUUECKUI Pl HanpsDKeHU. B3anmonelicTBie METaluioB ¢ HEMETAJJIaMU, OKCUJIaMU, KUCJIIOTaMU, COJISIMH.
AIOMUHOTEPMUS.
CrtpoeHre aTOMOB U MPOCTHIX BELIECTB IIETOYHBIX METAIOB. 3aBUCUMOCTh (DU3NYECKUX U XMMHYECKUX CBOMCTB IIEIOYHBIX METAJUIOB OT 3apsjioB
anep ux aroMoB. OKCUAbl U THIPOKCHU/IBI LIEJIOYHBIX METAJUIOB, UX MOJy4YEHHE, CBOMCTBA, IpUMeHEeHUe. BaykHel1e comu MenoYHbIX METaJIOB, UX
3HAQUYEHHE B )KMUBOW U HEKUBOU MTPUPOJE U B )KU3HU YEIIOBEKA.
CrpoeHue aToMOB U TMPOCTHIX BEIIECTB ILEIOYHO3EMENIBHBIX METAJUIOB. 3aBUCUMOCTb (PM3MUYECKUX U XUMHUYECKMX CBOWCTB IEJIOYHO3EMENIbHBIX
METaJUIOB OT 3aps/IoB siiep X aToMOB. OKCHJIbI U THAPOKCHIBI IIEIOYHO3EMENIBHBIX METAJUIOB, UX MOJIYyYEHUE, CBOMCTBA U IpUMEHEHHUE. BaxHeilume
COJIM HIETIOYHO-3€MENIbHBIX METAIIJIOB, MX 3HAUYEHHNE B IPUPOJIC U )KU3HU YenoBeka. KapOoHaTsl v rHIpoKkapOOHATHI KaJIbIIHS.
XKécTtrocTh BOIBI: BpeMeHHas U ocTosiHHasA. CrocoObl yeTpaHeHHs BpeMeHHOM kEcTKkocTi. Croco0bl yecTpaHEHUS TOCTOSIHHOM KECTKOCTU. MOHUTHI.
CoenuHeHHsT ANMIOMHUHUS B TIpUpOjC. XUMHYECKHE CBOicTBa amoMuHUS. OCOOEHHOCTH OKCHAA W THUIPOKCHAA AIIOMUHUS Kak aM(OTEPHBIX
coequHeHn. Baxkneiire conu antoMUHUS (XJIOpUI, cynbdar).
OcobenHoctu cTpoeHust aroma sxenesa. JKenezo B mpupone. Baxneimue pyasl sxene3a. Oxcuasl u rugpokcuasl xenesa(ll) u xeneza(Ill). Conu
xene3a(ll) u sxeneza(Ill). OGHapykeHHe NOHOB KATHOHOB >Kejie3a B pacTBOpE. 3HAYCHHE COeTMHEHUH jKeTe3a.
Koppo3us xumuueckas u 3J1IeKTpoXuMudeckasi. 3alura MeTaljIoB OT KOPPO3HH.
Mertannsl B npupoje: B cBOOOJAHOM Buje U B Bujie coeauHeHuil. ITonarue o metamurypruu. YépHas u 1BeTHas Mmetamutyprus. [Iupomeramtyprus,
THIPOMETALTYprus, djaeKTpoMeTanyprus. JloMmeHHsli npouecc. [lepepaboTka uyryHa B cTajib. DJIEKTPOJIU3 PacIlyIaBOB.
JdemMoHcTpanuu
B3anmopeiicTBre HATpUs, TUTHS U KAJIBLIHUS C BOJOM.
['openune HaTpus, Mar"us U xene3a B KUCIOPOJE.
Benbimka TepMUTHOR CMECH.
B3anmopeiicTBre cMecH MOPOIIKOB CEPBI U JKeTe3a, [IMHKA U CEPBI.
B3anMozeiicTBre alTtOMUHNS C KUCIOTAMH, EI0YaMU U BOJOM.
B3auMmopeiicTBue xkene3a 1 MEAU C XJIOPOM.
B3aumoneiicTBre Mei ¢ KOHIEHTPUPOBAHHOM CEPHOM KMCIOTON M a30THON KUCIOTOH (pa30aBiIeHHON U KOHLIEHTPUPOBAHHOI).
Oxpacka T1aMeH! COEJUHEHUAMM LETOYHBIX METAJJIOB.
Oxpacka I1aMeH! COEUHEHUAMU IENOYHO3EMEIbHBIX METAJUIOB .
l"amenue u3BecT BOLOM.
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e Jlomyuenue xE€CTKOM BOJIbI B3aUMOJEHCTBUEM YIJIEKUCIIOTO ra3a ¢ U3BECTKOBOM BOJIOM.
e VYcrpaHeHHe BPEMEHHOM jKECTKOCTH KUIISTYCHUEM U J00aBKOM COIbI.
e VYcTpaHeHUe NOCTOSTHHOM KECTKOCTHU 100aBKOM COMBI.
e LloHWTBHI M IPUHITUT UX JIEHCTBUS (BHACO(DPArMEHT).
Komnnexkuust npupoIHbIX COEAMHEHUIN aTFOMUHUS.
BuneodparmenTs! u cnaiiapl «OKCHI ATFOMUHUS ¥ €70 MOAU(DHKAITII.
[Tonmy4yenne aMmpOTEpHOTO THIPOKCHAA ATIOMUHUS M UCCIICOBAHHIE €r0 CBOMCTB.
OxucieHue xenes3a BO BIaKHOM BO3IYXeE.
Kommekuus «XUMUYECKUE UCTOYHUKH TOKA.
Pe3ynbTarhl IIMTENBHOTO 3KCIEPUMEHTA 110 U3YUYEHHUIO KOPPO3UU CTAJIBHBIX U3/IEJINN B 3aBUCUMOCTH OT YCJIOBUM IPOLIECCOB.
Boccranosnenue menu u3 okcuaa meau(Il) Bogopomaom.
Buneodparments! u cnaiiapl «I[Ipou3BOACTBO UyryHa U CTATH.
e BuneodparmenTs! u cnaiasl «3aenus u3 4yryHa u cTaim.
e BuneodparmenTs u crnaiasl «[[poM3BOACTBO ATFOMUHUS.
JlabopaTopHbIe ONbITHI
39. BzaumozeiictBre xkeine3a ¢ pactBopoM cyibgpara meau(ll).
40. TTosyueHune N3BECTKOBOW BOJIBI M ONBITHI ¢ HEW. B3aumoseiicTBre H3BECTKOBOI BOBI C YIIIEKUCIIBIM ra30M (IaTYMK 3JIEKTPOIIPOBOIHOCTH).
41. Mony4uenue ruapoxcuos xenesa(ll) u (111).
42.KauecTBeHHbIE pEAKIIMU HA KATUOHBI JKEJe3a.
IIpakTnyeckue padornl
6. [TomydeHue >xecTKoi BOJbI U CIIOCOOBI €€ yCTpaHEHHUs!.
7. PelieHne dKCIEpUMEHTANIBHBIX 3a7a4 110 TeMe «MeTamisD.
KonTtpoabsnas padora 3 o teme «MeTamuibs»

XuMus M OKpyxKamouas cpeia
Crpoenue 3eMiu: s1po, MaHTHS, 3€MHas KOpa, X XUMHUecKuid coctas. JIutocdepa u e€ xumuueckuit coctaB. Munepainsl. Pyasl. Ocagodnbie TOPOIBL.
[Tone3nble uckomaemple. XUMHUUECKUH cOCTaB rHIpocdepbl. XMMHUYECKHI cOCTaB aTMOC(EPHI.
HcTouyHnkn XMMHMUYECKOTO 3arps3HEHUs OKpyXKaromied cpenpl. ['nmoOanbHble 3KOJOTHYECKHE TMPOOJIeMbl YEIOBEUECTBA: MAPHUKOBBIA 3(PQEKT,
KHUCJIOTHBIE JIOKIH, O30HOBBIE JABIpbl. MeEXIyHapOaHOE COTPYJHMYECTBO B OOJIACTH OXpaHbl OKpYXKarolled Cpeabl OT XMMHUYECKOTO 3arpsi3HEHHS.
«3enéHas XuMus».
JdemMoHcTpanuu
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Buneodparmentst u cnaiiasr «CtpoeHue 3eMiid U €€ XUMUYECKUN COCTaBy.
Komnekuust MuHepaioB ¥ TOPHBIX TOPO/I.

o  Komnekius «Pyapl METaIOBY.

Buneodparments! u cnaiapl «I 1odanbHble SKOJIOTHUYECKHUE TPOOIEMbI UETI0BEYECTBAY.
JlaGopaTropHbie ONBITHI

43. 3yueHue rpaHuTa.

O0001mIeHNe 3HAHMI 10 XUMHH 32 KYPC OCHOBHOM IIKOJIbI
CrpoeHue aroma B COOTBETCTBUHU C IOJIOKEHMEM XMMMUYECKOro 3iemeHTa B llepuonnueckoil cucteme. CTpoeHue BElIECTBA: XMMHUYECKas CBS3b U
KPUCTANINYECKUE PEIIETKU. 3aBUCUMOCTb CBOMCTB 00pa30BaHHbBIX AJIEMEHTAMH MPOCTHIX BELIECTB (METAJIOB, HEMETAIJIOB, OJAaropoIHbIX ra3oB) OT
ITOJIOKEHUS 31eMEHTOB B [lepuonnueckoi cucreme. TUITONOrUs HEOPraHMYECKUX BELIECTB, ACJICHHE UX Ha KJaccel U rpynmsl. [Ipencrasureny.
[Tpu3Haku U ycnoBHs MPOTEKAHUS XMMUYECKUX peakluil. TUIIOIOorus XUMUYECKUX PeakLUil 10 pa3InYHbIM OCHOBAaHUAM. Peakiuy MOHHOro oOMeHa.
OKHCANTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIMN. XUMUYECKHE CBOICTBA IMPOCTHIX BEIIECTB. XapaKTepHblE XMMUYECKUE CBOMCTBA COJIEOOPA3YIOLIMX
OKCHJIOB, THJJPOKCUI0B (OCHOBaHMM, KUCIOT U aM(POTEPHBIX THIPOKCUIOB), COJEH.
KonTtpouabnas padora Ned «torosast no Kypcy OCHOBHON IIKOJIBD)



TemaTHyeckoe MIIAHMPOBAHUE C Y4eTOM padoueil MporpaMMbl BOCTIUTAHMS
€ YKa3aHMeM KOJHYeCTBA YaCOB, OTBOJAMMBIX HA U3YUeHHE KAKIO0I TeMbl

9 knace
Xumust
Ne HaumenoBanue pa3gesoB | MoayJsb BOCHIUTATEIbHON MPOrpaMMbl Bcero yacos
IIIK0J1bHBIH YPOK
1 IoBTOpeHue o 00001menne | J[eHb 3HAaHUU 7
cBe/JleHMi o Kypcey 8 Ypok 6e3omacHOCTH
KJIacca. XuMH4ecKue VYuactue B pabore L{entpa Touka pocra
peakuuu.
2 XuMH4YecKHe peakuu B JlHM KHUTH 10
pacTBopax [IpeameTHBIE OMMMIIHAIBI
VYyactue B padote LlenTpa Touka pocra
3 Hemertanibl 1 ux Ypok Hayku 1 TEXHOJIOTHH. 25
CcOeIMHEeH U JleHb KOHCTUTYIINH.
VYpox NudopmaiimonHoit 6€30MmacHOCTH.
VYpox A u npodeccus.
VYuactue B pabote [{entpa Touka pocra.
4 Metanabl 1 ux JlHu1 Hayku OMOJIOTUU ¥ XUMUHU 17
coeIMHEeHUs JucTaHIIMOHHBIE HHTEPHET-0JIMMITHA/IBI.
Ypok KocMoc — 310 Mbl
Hayuno-npaktuueckas koHpepeHuus: 51
MTO3HAI0 MUD
Pabora Ha caiite Perry OI'D
5 XuMHus M OKpYKaKOLas Ypok 310poBbsi. YpOK TBOpUECTBaA: 3a 9
cpena.O6o06menne 3HAHUI | CTPaHUIIAMH y4eOHUKA.
110 XMMHH 32 Kypc Vyactue B padote Llentpa Touka pocrta
OCHOBHOH IIKOJIbI
Hroro 68
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TemaTHuyeckoe NJIAHNPOBAHUE
(2 4 B HEAEIMIO, BCEro 684acoB)

Ne Pa3nesa. Tema ypoka. KosnuuyectBo 4yacos IIpakTnueckue, 1a60paTopHbIe, KOHTPOJIbHbIE
padoThI
U 1IeMOHCTPALlUH
IToBTOpEHuUE 0 00001IEHNE CBEIEHU I 10 7
Kypcey 8 kaacca. XumMnuyeckne peakium.

1 IIpaBuia 6e30macHOro Tpya Ha ypoke JdemoncTpanun. O3HaKOMJIEHUE C KOJUIEKLIUSAMU
xumun. Kiaccudukanys HeopraHnueckux METAJIOB M HeMmeTauloB. (O3HAKOMJIEHHE C
BELIECTB U UX HOMEHKJIATypa KOJUIEKIIMSIMA OKCUJIOB, KMCIIOT U COJIEN

2 Knaccugukanus XuMHUecKuX peakiuii mo JlabopaTopHusble onbIThI. 1. B3aumonelictue
Pa3IMYHBIM OCHOBaHUAM aMMMaKa 1 XJ0poBojopoja. 2. Peaknus

HelTpanu3anuu. 3. HabnroneHue TeninoBoro
s dekra peakuu HeUTpanu3auu (IaTIuK
TEMIIEPATYPBHI).
3 Knaccuukanus XuMu4eckux peakiui no JlabopaTopHsle onbIThI 4. B3anMoaelicteue
pa3INYHBIM OCHOBAaHUSIM cepHoit kucinoThl ¢ okcuaoM memu(ll). 5.

Pa3noxeHne nepokcuia BOJOpPOIa C IOMOIIBIO
Katasia3bl KapTodens

4 OKHCINTENEHO-BOCCTAHOBUTEIbHBIE PEAKIINH JemMoncTpanuu. M3yyeHue peakiuuu
B3aUMOJICHCTBUS CYIb(GUTA HATPHUS C IEPOKCUIOM
BojiopoJa, usmenenue pH B xone OBP (matumnk
Temneparypsbl, 1aT4uk pH)

5 OKHCINTENbHO-BOCCTAHOBUTEIbHBIE PEAKIINH

6 [ToHsATHE O CKOPOCTH XMMHUECKOHN PEAKIINH. JleMoHcTpanuu. 3aBUCUMOCTb CKOPOCTH

Karanus

XUMHUYECKON PEeaKIK OT MPUPOIbI PEarupyroInx
BELIECTB. 3aBUCUMOCTb CKOPOCTH XUMUYECKOU
peaknyu OT KOHLIEHTPALMU Pearupyronmx
BEUIECTB. 3aBUCUMOCTb CKOPOCTH XUMUYECKOU pe-
aKIMK OT IUIOIIAN CONPUKOCHOBEHHUS
pearupyronux BEHeCTB («KUISIIUN CIION»).
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3aBUCHUMOCTb CKOPOCTH XMMHUYECKON PEAKIIUU OT
TEMIIEpaTypbl PEArPYIOIIUX BEUIECTB

[ToHsiTHE O CKOPOCTH XMMUYECKOUN peaKivu.
Karanuz

JladopaTopHblie ONbITHI. 6. 3aBUCUMOCTh
CKOPOCTH XUMUUYECKOU PEaKUU OT MPUPOIbI
pearupyrouux BelecTB Ha IpuMepe
B3aMMOJICHCTBHS PACTBOPOB THOCYIb(haTa HATPUS U
xJjiopuaa 0apusi, THoCcyibdaTa HATPHUS U COJISTHON
KHUCJIOTHI. 7. 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
pEaKuu OT IPUPOJIbI METAIIIOB MPHU UX
B3aUMOJICHCTBUU C COJISIHOM KUCIOTOM. 8. 3aBUCH-
MOCTb CKOPOCTH XUMHUYECKOH peakluu OT MPUPOJIbI
KHUCJIOT TIPU B3aUMOJICHCTBUU UX C JKEJIe30M. 9.
3aBUCHUMOCTH CKOPOCTH XUMUYECKOU PEaKIUH OT
temneparypsl. 10.3aBUCHMOCTb CKOPOCTH
XUMHUYECKOHN peakiuu OT KOHLeHTparuu. 11.
3aBUCHMOCTH CKOPOCTH XUMUUYECKOU PEAKIIMH OT
TUIOIA/IA COTIPUKOCHOBEHHUSI PEarupyromnx
BellecTB. 12. 3aBUCUMOCTh CKOPOCTH XUMHUECKOMN
peaxIuu OT KaTajau3aTopa

XHUMHYECKHE P€aKIIMA B pacTBopax

10

9J'IeKTpOJ'II/ITI/I‘-ICCKa$I JAucconranusa

Hemoncrpaumu. McnblTaHue BeEmECTB M UX
pacTBOpPOB Ha  DJIEKTPOIPOBOIHOCTh, BIIUSIHUE
pacTBOPUTEIA Ha  JUCCOLUALUIO (maTumx
AJIEKTPONPOBOAHOCTH). TernmoBoi abdexr
pacTBOpPEHHUS BEHIECTB (JaTUYUK TEMIEpPaTyphl).
JlabopaTopubsie ombIThl. 13.  [lucconmarus
CMalbIX »JJIEKTPONMTOB Ha TMpHUMEpe YKCYCHOM
KHCJIOTBI.

OCHOBHBIE TIOJIOKEHUS] TEOPUU
anexTpoauTrdecko auccomuaruu (T /1)

JemoncTpanun. CHIbHBIE U C1a0bIe AIEKTPOTHUTHI
(maTYuK SIEKTPONPOBOTHOCTH ). 3aBUCUMOCTh
AIEKTPONPOBOAHOCTU PACTBOPOB CUIIbHBIX
AJIEKTPOJIMTOB OT KOHIICHTPAIIMH HOHOB (IaTUNK
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AIIEKTPONPOBOIHOCTH).

10 XUMHUYECKHE CBOMCTBA KUCIIOT B CBETE JlabopaTopHble onbIThl. 14. VI3Menenune okpacku

TEOPHUH DJICKTPOJUTUUECCKON JUCCOLUALINHT WHJIUKATOPOB B KHUCJIOTHOM cpene. 15.Peakuus
HEUTpaNM3allMd pacTBoOpa WIENOYH PA3THUUYHBIMU
kuciotamu. 16. [lomyuenue rugpoxkcuaa meau(ll) n
€ro B3aUMOJICUCTBUE C PA3IMUYHBIMU KHCIIOTAMHU.

11 XHUMHUYECKUE CBOMCTBA KUCJIOT B CBETE JlabopaTopHble onbIThl. 17. BaumoelicTBue
TEOPHH JICKTPOTUTHICCKOMN TUCCOIUAIIAN CHIIbHBIX KHCIOT ¢ okcumom meau(11). 18-20.

B3aumMozgeiicTBrue KUCIOT ¢ MeTaiiaMu. 21.
KadecTtBeHHas peakiys Ha KapOOHAT-HOH. 22.
[Torydenue CTyaHS KPEMHHEBOW KACIOTHI. 23.
KauecTtBeHHast peakiius Ha XJIOPUA- WIH Cylbdat-
MOHBI

12 XUMUYEeCKHEe CBOMCTBA OCHOBAHUH B CBETE JlabopaTopHble onbIThL. 24. I3MeHeHue oKkpacku

TEOPHUH IIIEKTPOIUTHIECKOUN TUCCOIUAIIAN WHIUKATOPOB B MICJIIOYHOM cpefe. 25.
B3anmoneicTeue 1menoyen ¢ yrieKuciabM ra3oM.
26. KauecTBeHHas peakiys Ha KATHOH aMMOHUS.
27. Tlonyuenue runpokcuaa meau(Il) u ero
pasoKeHNE

13 XHMMHUUYECKUE CBOMCTBA COJIEH B CBETE TEOPUU JlaGopatopusble onbIThl. 28. B3aumoneiictBue
AIEKTPOJIUTAYECKON JUCCOIHAITTT kapOoHatoB ¢ kuciotamu. 29. [lomyuenue

runpokcuaa okenesa(lll). 30. BsaumoneiictBue
xene3a ¢ pactBopoM cyibhara meau(Il)

14 [TonsiTue o ruaponmuse conen HemoncTpaumnu. OnpeaeseHne xapakTepa cpe/ibl B

pactBopax couiell (natuuk pH)

15 IIpakTHyeckas padora 1. Pemenue IIpakTuyeckast padora 1. Pemenue
AKCIEPUMEHTAIIbHBIX 337a4 110 TEME AKCIIEPUMEHTAJIbHBIX 3aa4 110 TEME
«INEKTPOIUTUUECKAS TUCCOIUAITHS) «INEKTPOTUTUYECKAS TUCCOITUATTHS

16 O06o0061IeHre U cucTeMaTu3alus 3HaHu| 10

TeMe «XMMHAYECKHE PEAKIIUU B PACTBOPAX
JJIEKTPOJIUTOBY
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17 KonTpoabHnas padora 1 no reme KonTpoabHnas padora 1 no reme «XuMHUUECKUE
«XHMMHYECKUE PEAKIIMH B pacTBOpax peaxkiuu B pacTBOPAX 3JIEKTPOIUTOB)
JIEKTPOIUTOBY
HemeTaJuibl M MX cOeIMHEHUSA 25

18 OOw1ast XxapakTepUCTHKa HEMETAIIOB Jemoncrpanuu. Komekuusa Hemeramios. Moaenu

KPUCTATIMYECKUX PEIIETOK HEMETAJNIOB: aTOMHBIE
U MOJIeKyIJIspHble. O30HATOP U MPUHLIMIIBI €r0
paboThl. 'opeHre HEMETAIIOB — MPOCTHIX BELIECTB:
cepsl, Gocdopa, APEeBECHOTo YIIIs.

19 OO0mas xapakrepucTuka 3aemMeHToB VIIA JemoncTtpanuu. O6pa3ipl TaTloreHoB — MPOCTHIX
IpYIIbl — TaJ0r€HOB BellecTB. B3aumopelicTBue rajioreHoB ¢

MeTajuiaMu. BeiTecHeHue xsiopa OpoMoM Wil Hoa
13 pactBopoB ux coueit (AITXP)

20 CoennHeHus rajJloreHoB JleMoHcTpanus. Konnexkuus MIPUPOIHBIX
COEZIMHEHUH XJ0pa.
JlabopaTopHusblie onbIThl. 31. Pacrio3naBanue
raJIOTeHU-MOHOB

21 IIpakTnyeckas padora 2. «M3yuenue IIpakTnyeckas padora 2. «M3yuenue cBoNCTB
CBOMCTB COJISTHOM KUCJIOTBI» COJISTHOM KMCJIOTBI»

22 OOmas xapakrepucTrka 3neMeHToB VI A - JemoncTpanun. Bzaumoneiicteue cepsl ¢
xasibkoreHon. Cepa. MeTaymamu. ['opeHue cepbl B KHCI0pOJie

23 CepoBosiopoJ1 1 CyIbhUabI Jemoncrpanus. Komnekius cynbGuaHbIX pya.

KauectBennast peakuus Ha cyiabpua-uoH (AIIXP)

24 KucnoponHsie coelMHEHUs CEphl Jemoncrpanuu. ObecrBeunBaHNE OKPALIEHHBIX

TKaHEW U IIBETOB CepHUCTHIM razom (AIIXP)
B3anmoneicTBre KOHIEHTPUPOBAHHON CEPHOMN
KHUCIIOTHI ¢ MeJibl0. OOyriamBaHuE OpraHUYEeCcKUX
BEILECTB KOHLICHTPUPOBAHHOMN CEPHOU KUCIIOTOM.
JlabopaTopHbIe ONBITHI.

32. KayecTBeHHbBIE peakIui Ha CYIb(aT-HOHBI.

25 IIpakTuyeckas padora 3. «3yueHne IIpakTuueckas padora 3. «/I3yuenue cBoiicTB

CBOMCTB CEPHON KHCIIOTBI)

CEPHOM KUCIOTBD)

22
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OOwast xapaKTepUCTHKA XUMUYECKHX
aneMeHToB VA rpynnsl. A30T

Hemouncrpauus. [luarpamma «CoctaB BO3gyxay.
Bugneodparments! u cnaiiasl «lItuusu 6azapbi»

27

Ammuak. Co aMMOHUS

HMemoncrpanuu. [Tonydenue, cooupanue u
pacnio3HaBaHue ammuaka. OCHOBHbBIE CBOMCTBA
aMMUaKa (JaTIYMK JICKTPOIPOBOTHOCTH )
JlabopaTopHbIe ONBITHI.

33. KayecTBeHHas peakiys Ha KATHOH AMMOHHUS.

28

IIpakTnueckas padora 4. «l[lonyuenue
aMMMaKa U U3y4eHUE ero CBOMCTB»

IIpakTnyeckas padora 4. «[lonyyenue ammuaka u
U3y4EHHE €ro CBOMCTBY

29

Kucnopozconepxaiiue COeTMHEHUS a30Ta

Hemoncrpaumu. [loyyenue okcuaa azora u
usydenue ero cBoiicts (AIIXP).

30

Kucnopozconepxaiiue COeTMHEHUS a30Ta

JemoncTpaumnu. Bzaumoaeiicreue
KOHIIEHTPUPOBAHHON a30THOM KUCIIOTHI C MEMIBIO.
Pa3no)xeHne HUTpaTa Kaiausi U TOPEHUE IPEBECHOTO
YIOJIbKA B HEM.

JladopaTopHublie onbIThl. 34. XuMU4eCcKue
CBOICTBA a30THOM KUCJIOTBI, KaK JIEKTPOJINTA

31

®dochop u ero coequHEHUS

JemoncTpanuu. O6pa3isl NpUPOAHBIX
coenuHeHuit pocdopa. ['openue dhochopa Ha
BO31yXe U B kuciopoze. [lonydyenue 6enoro
dbocdopa u ucnbpITAHNE €r0 CBONCTB
JlabopaTropHblie onbIThl. 35.KauecTBEHHbIE
peakuuu Ha GocdaT-uoH

32

OOm1as xapakTepucTHka neMeHToB |V A-
IpynIsl. YTiaepon

Jemoncrpanuu. Komexkuus «O0pa3ub
NPUPOAHBIX coenHeHun yraepoaay. [loptper H.
J. 3enunckoro. [Tornomnienne akTHBUPOBaHHBIM
YIJIEM pACTBOPEHHBIX BEIIECTB WJIW Ta30B.

Y CTpolCTBO IPOTUBOra3a

33

Kucnopoaconepxanme coequHeHUs
yriepoja

JlabopaTopHbIe ONBITHI.
36. Ilony4yeHnue u cBOICTBA YrOIbHON KHUCIOTHI.
37. KauecTBeHHas peakiys Ha KapOOHAT-NOH

34

IIpakTnyeckas padora S. «llonyuenue

IIpakTnyeckas padora S. «llonyuenue
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YIJICKHUCIIOro ra3a U U3y4€Hue €ro CBOMCTB

YIJICKHUCIIOro rada 1 U3y4€Hue €ro CBOICTB»

35

VYri1eBo10pObI

JdemoncTpaumnu. Mozenn MOJIEKyJl METaHa, 3TaHa,
STUJIEHA U alleTWIIeHA. B3auMoaeiicTBue 3TUIIEH C

OpPOMHOIi BOJIOH M pacCTBOPOM IepMaHraHaTa KaJHs.

36

Kucnoponconepxka-
1€ OPraHUYECKUE COCTUHEHUS

JemoncTpanuu. O0ie XUMUIECKUE CBOMCTBA
KHUCJIOT Ha IPUMEPE YKCYCHOM KHUCIIOTHI.
KadecTtBeHHas peakiiys Ha MHOTOATOMHBIEC CITHPTHI

37

Kpemuuii u ero coeguHeHus

Jemouncrpanun. Komnexnus «O06pasiist
MPUPOIHBIX COeTMHEHUI kpeMHus». Komnekius
CTEKJ1a, KEPaMHKH, LIEMEHTA U U3AEJIUN U3 HUX.
JlabopaTopusle onbIThl. 38. [Iponyckanue
YIIJIEKHUCIIOTO Ta3a Yepe3 pacTBOP CUIIMKATA HATPHS

38

CuimkaTHas MMPOMBIIIJIICHHOCTDb

Jemoncrpanun. Komuiekuys nponykuuu
CHIIMKAaTHOW TPOMBIIIIICHHOCTH. BuneodparmeHTs!
u ciangpl «IIpon3BOACTBO CTEKIIA U LIEMEHTA

39

HonyquI/Ie HEMCTAJIJIOB

HMemoncrpanun. Komekuus «lIpuponneie
COEJIMHEHUS] HEMETaUI0BY». BuneopparmeHTs 1
cnaiipl «@pakMOHHAs EPEroHKa KUAKOTO
BO3/1yXa». BuneohparMeHTs! 1 ciaiiapl
«Ilonmyyenue Bogopoaa, KUCIOpOAA U FaJIOT€HOB
AIIEKTPOJIIUTUYECKUM CIIOCOOOM)

40

[TonydyeHune Ba)XHENIIUX XUMUYECKUX
COE€IUHEHUN

JemoHncTpanuu. BugeopparMeHTs! 1 caaiiisl
«IIponu3BOJICTBO CEPHOM KUCIOTHI».
Buneodparments! u cnaiinsl «IIpou3BoacTso
ammuakay. Komnexkuus «Coipb€ A1 nosrydyeHus
CEPHOM KUCIOTBD.

41

0O0o06menue o teme «Hemeramiel 1 ux
COCINHEHUS

42

KontpoabHnas padora 2 1o Teme
«HemeTautbl M MX COCTMHEHHSD

KonTpoabHas padora 2 no teme «Hemeraninsl u
UX COEJIMHEHUS

MeTajliibl M UX coeaAMHECHUuA

17

24



43 OO611ast XxapaKTepruCTUKa METAIIJIOB
44 XHUMHYECKHE CBOMCTBA METAIIJIOB JemoncTpaumnu. B3aumopaeicTBue HaTpus, JIMTHUS
U Kanbuus ¢ Bojoul. ['opeHme HaTpusi, MarHus u
J)KeJe3a B KUCIIopoie. Benplika TEpMUTHOM CMECH.
B3auMozeiicTBue cMecu MOPOUIKOB CEpPhI U JKeJe3a,
UMHKAa W cepbl. B3anMmonencTBhe aIIOMHUHUS C
KHCJIOTaMU, IIeJiouaMH M Bojoi. B3amMonencTBue
JKere3a U Meu ¢ XJI0poM. B3aumonenicTeue Meau ¢
KOHIIEHTPUPOBAHHOW CEPHOM KHUCJIOTOM U a30THOU
KHCIIOTOH (pa30aBICHHON M KOHIICHTPUPOBAHHOM).
JlaGoparopubiii  onbIT. 39. BzaumojelcTBue
JKese3a ¢ pactBopoM cyibdata meau(1l)
45 OO01as xapakTepuCTUKA MIEIOYHBIX JemoncTpanun. OKkpacka MIaMeHH COEJUHEHUSIMU
METaJUJIOB HIEJTOYHBIX METAJIJIOB
46 OO6m1ast XxapaKTepuCTHKA MIET0YHBIX
METaJUIOB
47 OO01as xapakTepuCcTUKa MET0YHO3EMETbHBIX JemoncTpanun. Okpacka MIaMeHH COEUHEHUSIMU
METAJIJIOB MIETOYHO3EMENTBHBIX METAIUIOB. ['anenne n3sectu
BOJIOH.
48 OO1m1ast XxapaKTepUCTHKA LIETI0YHO3EMETbHBIX JlabopaTopHslii onbIT. 40.ITomyuenue
METAJIJIOB W3BECTKOBOW BOJIBI M ONIBITHI C HEM.
B3aunMogeiicTBrue U3BECTKOBOW BOJBI C YTIEKUCIIBIM
ra3oM (JIaTYUK JIEKTPONPOBOTHOCTH).
49 XKeéctkocTh BOABI M cIOCOOBI €€ yCTpaHEeHUs Jdemoncrpanuu. [Tonydenue ;xECTKOM BOIBI
B3aUMO/JICCTBUEM YTJIIEKHCIIOTO C U3BECTKOBOM
BOJIOW. Y CTpaHEHUE BPEMEHHOM KECTKOCTH
KUIISTYCHUEM U T00aBKOM COABI. Y CTpaHEHUE
MOCTOSTHHOM KECTKOCTU J0OaBKOM cobl. IOHUTHI 1
MIPUHITUTT UX IeUCTBHS (BUACO(PparMeHT).
50 IIpakTnyeckas padora 6. «llonyuenue IIpakTnyeckas padora 6. «Ilomyuenue xecTkon
YKECTKOW BOJIBI U CITOCOOBI €€ yCTpaHEHHU S BOJIBI U CTTOCOOBI €€ yCTpaHEHUS
51 AJIFOMUHUH U €r0 COeTMHEHUS JemoncTpanun. Komiekiust npupogHbIX
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coeIMHEHUH anmroMuHus. BuneodparmeHTsr u
crnaiiapl «OKCUT ATFOMUHUS M €70 MOJH(HKAIIUNY.
[Tonyyenue am(poTEpHOTO THAPOKCUIA ATTFOMUHUS
M MCCJIEJOBAHNE €ro CBOMCTB

52 XKeneso u ero coenuHeHMs JemoncTpanun. OKUCIIEHUE JKEJIE3a BO BIIAXKHOM
BO3/1yX€ (IaTYMK JaBICHUS)

53 2Kenes3o u ero coenuHeHus JlaGoparopubie onbITbl.4 1. [lonyyeHue
runpokcunoB xenesa(ll) u (111). 42.KauectBenHble
peaKuy Ha KaTHOHBI JKele3a

94 IIpakTnyeckas padora 7«Pemenue IIpakTuyeckas padora 7«Pemenue

9KCIIEPUMEHTAIIBHBIX 3a7a4 110 TeEME AKCIEPUMEHTAJIBHBIX 3aa4 10 Teme «MeTaiis»
«MetayisDy
55 Koppo3ust MeTamioB 1 ciocoObl 3aLIUThI OT HMemoncrpanun. Komutekuus «Xumudeckue
HEeE VMCTOYHMKHU TOKa». Pe3ysbTarsl JUIMTEIBHOTO
HKCIEPUMEHTA 10 U3YYECHHUIO KOPPO3UH CTaJIbHBIX
M3JIeNNH B 3aBUCMOCTH OT YCJIOBHMH MTPOIIECCOB
56 Meraiuel B ipupoae. [lonsitue o demoncTpaumnu. BocctaHoBieHnE MeIU U3 OKCHIA
METaJLITypruu menu(ll) Bogoponom. BuneodparmenTs! u cnaiiast
«[Ipou3BOACTBO UyTyHa U CTAIH.
Buneodparments! u cnaiiansl «3aenus u3 yyryHa u
cranny. BuneodparmeHTs! 1 crai sl
«IIpon3BOACTBO ATFOMHUHHUS
o7 Merasnsl B npupoze. [lonstue o
METAJITypIUH
58 O06o00meHne 3HaHM 0 TeMe «MeTaTb)
59 KonTtpoabsnas padora 3 1o reme KonTpouabsnas pa6ora 3 no reme «MeTamis»
«MetamisD»
XuMHS M OKpYKAKOLIadA cpea
60 X¥UMHYEcKasi OpraHU3alys MIAHETHl 3eMJIs JemoncTpanun. Buneodpparmentsl u  craiisl

«CtpoeHre 3eMiaM M €€ XUMHUYECKHI COCTaB».
Komneknuss MHHEpAJIOB M TOPHBIX  MOPOA.
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Komneknus «Pyast MeraimoB». JlaGopaTtopHbie
onbIThI. 43. 3ydyenue rpaHura.

61 OxpaHa okpy»xarouiei cpeibl ot JemMoHcTpanun. BugeohparMeHTsI U ClIaii bl

XUMHUYECKOTO 3arps3HeHHUS «['o6anpHBIE HKOIOrHYECKHE TPOOIIEMBI
YeJIOBEUECTBAY

O06001eHne 3HAHUI 10 XUMMHUHM 32 KypC 7
OCHOBHOM IIKOJIbI

62 BemecTBa

63 BemectBa

64 XUMUYECKHE peakluu

65 OCHOBBI HEOPTAHNMYECKON XUMUHU

66 O0600611eHre 3HAHNT

67 Kounrpoabsnas padora Ne4 «torosas no Kountpoabsnas padora Ne4 «Mtorosas no kypcy
KypCY OCHOBHOM IIKOJIBDY OCHOBHOM HIKOJIBD)

68 3aKIIOYNTEIHHBIN YPOK

Y4yeoHo-MeTOANYECKOE 00ecmeyeHne

27
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Cnucok JuTeparTypsl VIl YYUTeJIs:

1. I'a6puensu O.C. [Iporpamma kypca xumuu 1151 8-11 kiaaccoB 001eo0pa3oBaTeIbHBIX YIPEIKICHUH.

2. T'abpuensa O.C., OctpoymoB WN.I'., CnankoB C.A. Xumust: 9 knacc: yueOHHUK 11 0011eo0pa3zoBarenbHbIX yupexaenuit. — M.: [Ipocsemenue, 2019
(w1 mp. rox u3aaHUA).

3. I'abpuensn O.C. Hacronbhas kaura yunrens. Xumus 9 kinacc. M.: Ipoda, 2012.

4. Tabpuensn O.C. Xumus. Metonuueckoe mocodue. 8 — 9 xkinacc. M.: [lpoda, 2017.

5. 'opkosenko M.YO. [Toypounsie pazpabotku nmo xumuu. 9 kinacc. M.:BAKO, 2014.

6. KaBepuna A.A. Xumus: Jlunakruueckue matepuansl: 8-9 k. M.: 'ymanurtaps. uza. neatp BJIAJIOC, 2014.

7. CaBenbeB A.E. OCHOBHBIE OHATHS U 3aKOHBI XUMHH. XUMHUYeCKHe peakiuu. 8-9 k. M.: [Ipoda , 2011.

Cnucok JIuTepaTypsl VI YYALIUXCH:

1. I'abpuensan O.C., OctpoymoB N.I'., CnaaxoB C.A. Xumus: 9 xnacc: yueOHUK 17151 o01ieo0pa3oBaTenbHbIX yupexaenuid. — M.: IIpocsemenue, 2019
(v mp. rox u3gaHuUsN).

2. [Tonoa O.A. TecroBsie 3ananus no xumun. M.: JIpoda, 2017.

3. Kopomenko A.C.Xumus. 3aganus ¢ Beioopom oteTa. 8-9 ki1 M.: 'ymanuraps. usa. nenrp BJIAJIOC, 2010.

4. Xomuenko N.I". COopHUK 33124 1 ynpakHeHui o xumuu. M.: HoBas BonHa, 2011.

5. DHUUKIIONEINYECKUH CIIOBaph FOHOTO XUMHUKa

HNHuTepHer - pecypcbl

» [TouckoBeie cuctemsr:http://www.yandex.ru/ , http://www.google.ru/
* UnTepner-caiitel: http://geo.1september.ru http://www.alleng.ru/ http://www.zavuch.info/ http://www.uchportal.ru/ http://www.fipi.ru/
http://fcior.edu.ru http://www.drofa.ru/
» Enunas xoyutekius mudpoBbIx 00pa3oBaTenbHbBIX pecypco: http://school- collection.edu.ru
* Anxumuk: http://www.alhimik.ru/



http://www.google.ru/
http://www.drofa.ru/
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KPUTEPUU U HOPMbI OIEHUBAHUSA
OueHka yCTHBIX OTBETOB.

OtmeTka «5» - CTaBUTCA B TOM Cllydae, €CIIM YYalIMKCs MOKa3bIBAaeT BEPHOEC MOHMMAHUE XMMHYECKON CYIIHOCTH PAacCMaTPUBAEMBIX SIBICHUH U
3aKOHOMEPHOCTEH, 3aKOHOB W TEOPHi, AaeT TOYHOE OIpEJesIeHHEe M HMCTOJIKOBAHME OCHOBHBIX IMOHITHH, 3aKOHOB, TEOPUH, a TAaK)Ke NMPAaBUIBHOE
OIpeAeTICHNEe XMMUYECKUX BEIMYMH, UX CIUHUI] U CIIOCOOOB M3MEPEHHS; MPAaBWJILHO BBIIOJHACT YEPTEXKH, CXEMBbI U TpadUKH; CTPOUT OTBET IO
COOCTBEHHOMY IIJIaHy, COIPOBOX/IAET paccka3 HOBBIMU IMPUMEPaMH, YMEET NIPUMEHHUTh 3HaHUS B HOBOW CHUTYallMd NPU BBITOJHEHUH NPAKTUYECKUX
3a7aHUil; MOXKET YCTAaHOBUTH CBSI3b MEXKAY M3y4aeMbIM M paHee M3YUYEHHBIM MAaTEepUAIOM 110 KypCy XMMHH, a TaK K€ C MaTepHajoM, YCBOCHHBIM II0
H3YYEHHUIO IPYIUX MPEIMETOB.
OTMeTKa «4» - CTABUTCSI, €CIIM OTBET YYCHHKA YIOBIETBOPSET OCHOBHBIM TPEOOBAHUSAM K OTBETY Ha «5», HO JIaH 0e3 MCIOJIb30BaHHUS COOCTBEHHOTO
IUTaHa, HOBBIX TIPUMEPOB, 0€3 NPUMEHEHHUS 3HaHUI B HOBOW CUTYaIlH, 0€3 UCIIOIb30BaHUs CBS3€H C paHee 3yYCHHBIM MaTePHUaIoM, YCBOCHHBIM IIPH
U3y4YCHUU JIPYTUX IPEAMETOB; €CIIN YYalIUNCs TOMYCTHII OJHY OIIUOKY M He 0ojiee ABYX HEJOYETOB U MOXKET UX UCIPABUTh CAMOCTOSTEIILHO WIIH C
HEeOOJIBIION TTOMOIIBIO YIUTEIIS.
Otmerka «3» - CTaBUTCA, €CIIM YYaIIMHCS MPAaBUIBHO MOHMMAET XWMHUYECKYIO CYIIHOCTh PACCMAaTPUBACMBIX SIBICHUH M 3aKOHOMEPHOCTEH, HO B
OTBETC HUMCIOTCA OTACIIBHBIC HpO6€JIBI B YCBOCHHMHU BOIIPOCOM KypCa XHUMHH, HC HNPCHATCTBYIONIHC I[aJ’II:HefIIHeMy YCBOCHHUIO HPOrpaMMHOI0
Marepuasa; yMeeT NPHMEHSITh IMOJy4YEeHHbIC 3HAHUS NPU PEHICHHH IMPOCTHIX 33734 C HMCHOJb30BAHHEM T'OTOBBIX (OPMYJ, HO 3aTPYIHSETCS IPH
pelieHny 3aja4, TpeOyouX npeodpa3oBaHusi HEKOTOPBIX (GOPMYJIT;JOMYCTHII He Oojiee 0HON Ipy0oil omMOKM U ABYX HEJ0UYETOB, HE OoJsiee OJHOMU
rpy0oii 1 ogHON He rpy0Ooil omnoOkH, He Oosiee ABYX-TpeX He rpyObIX OMIMOOK, OJHON He rpy0oil OMMOKHM U TPEX HEIO0YETOB, TOMYCTUI YEThIpe MIIH
IIITh HEAOYCTOB.
OTtMmeTKa «2» - CTaBUTCS, €CIIM YJallUics He OBJIajies] OCHOBHBIMU 3HAaHUSMH U YMEHHH B COOTBETCTBUU C TPEOOBAHUSAMH MTPOTPaMMBbI U JOIYCTHII
00JIbIIIE OIIMOOK U HEJOYETOB, UM HEOOXOIAMMO IS OLIEHKHU «3) .

OuneHka nMcbMeHHBIX paldoT.
OtmeTka «5» cTaBUTCS 3a pabOTY, BHIIOIHEHHYIO ITOJIHOCTBIO €3 OMMOOK U HEJOUETOB.
OTtMmeTrka «4» cTaBUTCS 3a pabOTY, BHIIIOJHEHHYIO MOJHOCTBIO, HO IIPU HAJWYKHU B HEll He OoJiee oHON rpy0oil oIMOKY U OJTHOTO HEJI0YEeTa ; HE
OoJiee Tpex HEIOUETOB.
OTtMmeTtka «3» CTaBUTCS, €CITM YYCHHUK BBIMOIHUI MPAaBUILHO HE MeHee 2/3 Bcel padoThl WK JOMYCTHII He OoJiee 0JTHOM rpyOoi omMOKU U IBYX
HEZ04YeTOB, He OoJiee 0JTHOM rpyOoit U 0fHOM HerpyOoil ommlOku, He 6osiee Tpex HErpyOhIX OMIMOOK, OJIHOM HErpyOoi OMIMOKHU U TpeX HEA0UYETOB, IPU
HAJIMYUU YETHIPEX-TISATH HEAOYETOB.
OTMmeTKa «2» CTaBUTCS, €CJIA YUCIIO OMMOOK U HEJIOUYETOB MPEBBICKIIO HOPMY OIICHKHU «3» WJIHM BBIMOJHEHO MPABIIIBHO MeHee 2/3 Bceil paboThl.
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Kputepun onieHuBaHNS TeCTOBbIX KOHTPOJIbHBIX PadoT.
[IIkana nepeBoja B MATHOALTEHYIO CHCTEMY OLICHKH
Otmetka «5» ctaButcs 3a BoinonHenue 90-100% paboTsl.
Otmetka «4» craButcs 3a BeinoaHenue 70-89 % paboTsr;
Otmetka «3» craBuTCs 3a BbinojHeHne 50-69%
OTMeTKa «2» cTaBUTCS 3a BhIToJHeHHE MeHee 50%,

Kputepun oneHuBaHus 3KCIePMMEHTAIbHBIX YMEeHHH (J1a00paTOpPHbIe U NPAKTHYECKHUE 3a/1aHHS).
OtMmeTka «5» cTaBUTCSA eciii paboTa BHINOJIHEHA ITOJIHOCTBIO U NIPaBUIIBHO, ClIeJIaHbl IPABUIIbHBIC HAOIIOJICHHUS U BBIBO/IBI,
HKCHEPUMEHT OCYIIECTBIIEH I10 IUIAHY C YYE€TOM TEXHHKH 0€30ITacCHOCTH | MPaBUJI pabOThI ¢ BEIIECTBAMH U 000PYIOBaHUEM;
IIPOSIBJIEHBI OPIaHU3ALMOHHO - TPYJOBbIE YMEHUs, IOAJIEPKUBAOTCS YMCTOTA pabOYero MecTa U MopsI0K (Ha CToJIe, SKOHOMHO UCIIOJIb3YOTCS
PEaKTHUBBI)
OtMmeTka «4» CTaBUTCS eciii paboTa BbINOJIHEHA [TPaBUIIBLHO, ClIEIaHbl IPaBUIbHbBIC HAOIIOCHNS U BBIBOJIBI, HO IIPU 3TOM KCIIEPUMEHT IIPOBE/ICH HE
IIOJIHOCTBIO WJIM JOIYIIEHBI HECYIIECTBEHHbIE OLUNOKU B pabOTE ¢ BEIIECTBAMU U 000PYI0BaHUEM.
OtmeTka «3» cTaBUTCS ecii paboTa BINOJIHEHA TPABUIILHO HE MEHEe YeM HaIOJIOBUHY WM JIOMYIIEHA CYIIECTBEHHAs OIIMOKA B X0/1€ HKCIIEpUMEHTA
B 00BbsICHEHUH, B 0)OPMIICHIH pabOThl, B COOIIOACHUH MTPaBUIJI TEXHUKHU 0€30I1aCHOCTH Ha padoTe C BeleCTBaMU U 000py10BaHHEM, KOTOpast
UCHPABIISIETCS 0 TPEOOBAHUIO YUUTEIs
OTMeTKa «2» CTaBUTCS €CIIU AOMYILIEHBI 00Jiee IBYX CYIIECTBEHHBIX OIIMOOK B X0/1€: SKCIIEPUMEHTA, B OOBSICHEHUH, B 0(pOPMIIEHUN PadOTHI, B
COOJIIO/ICHUH TIPaBUJI TEXHUKU 0€30IaCHOCTH IpU paboTe ¢ BEeIEeCTBAMU U 000pYAOBaHHEM, KOTOPbIE yJaIlUNCs HE MOXKET UCIPABUTH JIaXKe O
TpeOOBaHUIO YUUTEIS.

OuneHka NMPOEKTHBIX padoT.
OtMmeTKa «5» CTaBUTCS €CIH 11eIb YeTKO COpMYIMpOBaHa U yoeauTenbHo o6ocHoBaHa. [IpencraBineH pa3BepHyThIH M1aH JOCTHXKEHUS LETH
npoekTta. Tema mpoekTa packpbITa MOJTHOCTHIO U MCUEPIIBIBAIOLLE.
PaboTa coep>KUT JOCTATOUYHO MOJIHYIO HH(OPMAIIHIO U3 Pa3IMYHbIX UCTOYHUKOB. [IpesicTaBiieH aHanu3 cuTyaruii, CKiIabIBaBIINXCS B X0J1€ pabOTHI,
c/iesaHbl He0OXOIUMBIE BBIBO/IbI, HAMEUEHBI IIEPCIIEKTUBBI paboThl. PaboTa oTiiMyaeTcst TBOPUECKUM MOAX0/10M, COOCTBEHHBIM OPUTMHATbHBIM
OTHOIIIEHHEM aBTOpa K ujee mpoekra. Pabora oTinyaeTcss 4eTKUM U TPaMOTHBIM O()OpMIIEHHEM B TOYHOM COOTBETCTBUH C YCTAHOBJICHHBIMU
npaBUIaMy. BeICTyIUIEHHE COOTBETCTBYIOT TPEOOBaHUSM MPOBEACHUS MPE3ECHTAIIMN, OHO HE BBIILIO 32 paMKHU pEriiaMeHTa, aBTOp BIIAJIeeT KyJIbTypon
oO1IeHUsI ¢ ayTUTOpUEH, MPE3eHTAIUs XOPOIIO OArOTOBJIEHA, aBTOPY y1aJI0Ch 3aMHTEPECOBAThH ayIUTOPHUIO. [IpOAYKT MOJIHOCTHIO COOTBETCTBYET
TpeOOBaHUAM KauecTBa (ICTETUYEH, Y100€H B HCIIOJIb30BAaHHH, COOTBETCTBYET 3asBICHHBIM LIEJISIM).
OtrMeTka «4» cTaBUTCS ecliu 1enb chopmynrpoBaHa, HO He oOocHoBaHa. [IpencTaBineH KpaTKuUi MJaH JOCTHIKEHHS LENIH MpoekTa. Tema mpoekrta
packphITa He MOJIHOCTHI0. PaboTa copepkuT He3HAUUTEeNbHBIA 00beM MOAXOAIEH HHpOpMaIK U3 OrPaHUYEHHOTO YHCIIa OJHOTHITHBIX HCTOYHUKOB.



31

IIpencraBneH pa3BepHyTbIil 0030p pabOTHI IO TOCTHXKEHUIO 1ieNIeil, 3asiBIEHHBIX B ITpoekTe. PaboTa camocTosTenbHas!, IEMOHCTPUPYIOIIAs CEPhE3HYIO
3aUHTCPCCOBAHHOCTL aBTOpa, MNPCANPHUHATA IIONBITKA MHOPCACTABUTH JIMYHBIN B3IJIA Ha TEMY IPOCKTA, HNPUMCHCHLI 3JJICMCHTBHI TBOPUYCCTBA.
[IpennpuHATEl HONBITKH O(GOPMUTH PAabOTy B COOTBETCTBUU C YCTAHOBJIEHHBIMH IpaBWIAMH, IPHAATh €W COOTBETCTBYIOLIYIO CTPYKTYpY.
BBICTYHJIGHI/IG COOTBCTCTBYIOT Tpe6OBaHI/ISIM MMPOBCACHUA IMPE3CHTAllMKM, OHO HC BBIIUIO 3a paMKH PCriiaMCHTAa, HO aBTOp HC BJIAACCT KyJIBTypOfI
o011eHus ¢ ayquTopueit (yMeHrne OTBe4aTh Ha BOIPOCHI, JOKa3bIBaTh TOUKY 3peHus). [IpoayKT He OIHOCThIO COOTBETCTBYET TPEOOBAHUAM KayecTBa
OtmeTka «3» CTaBUTCS ecid 1eTb cHOpMyIHpOBaHAa HEYETKO OO He chopmynupoBaHa. IIpeacraBieHHbIl MIaH HE BEJAET K JOCTHIKCHUIO IIEITH
npoekTa. Tema nmpoekra packpeita (pparMeHTapHo. bosbluas 4acTe npecTaBIeHHON MH(OpPMaLMM HE OTHOCUTCA K TeMe padoThl. AHAJIN3 3aMEHEH
KpaTKuM OIMCAaHHUEM XOJa U IopsAAKa pa6OTI)I. ABTOp IIPpOABUII HE3HAYNTCITLHBIN HHTCPCC K TEMC IIPOCKTA, HO HEC MPOACMOHCTPHPOBAJI
CaMOCTOSITEJILHOCTH B paboTe, He MCIOJIb30BaJ BO3MOXKHOCTH TBOPUECKOr0 MOAX0/a. B muceMeHHOHN 4acTH paboThl OTCYTCTBYIOT YCTAHOBJICHHBIE
MpaBUJIaMH TIOPSIOK M YeTKas CTPYKTypa, NOMyIIeHbl OmHOKH B o(opMiIeHHH. BBICTyIsIeHME HE COOTBETCTBYET TPEOOBAaHUSM IIPOBEICHHUS
npe3eHTauy. [IpoeKkTHBIH NMPOJYKT HE COOTBETCTBYET TpeOOBaHUSAM KadecTBa (ICTETHKA, yIO0OCTBO MCIIOJIb30BAaHMS, COOTBETCTBHE 3asiBICHHBIM
LEJISIM)

Ounenka ymeHM#i peliaTh pacyeTHbIe 3a1a4H.
OtMmeTKa «5» CTaBUTCS €CIIU B JIOTHUECKOM PACCYKACHUHU M PEILICHUH HET OIIMOOK, 33/1a4a PeleHa palliOHAIbHBIM CIIOCOO0M;
OTMeTKa «4» CTaBUTCSI €CIIM B JJOTMUYECKOM PACCYXJACHUM U PELIEHUS HET CYIIECTBEHHBIX OLUIMOOK, HO 3a/laya pelleHa HepallMOHAIbHBIM CIIOCOOOM,
WIN JONYIIEHO He OoJiee ABYX HECYIIECTBEHHBIX OIIUOOK.
OtMeTka «3» CTaBUTCS €CIIM B JIOTHUECKOM PAaCCYXJIEHWU HET CYIIECTBEHHBIX OIIMOOK, HO JOIMYyIEHa CYIIECTBEHHas OMMOKAa B MaTeMaTHYECKHUX
pacuerax.
OTMeTKa «2» CTaBUTCS €CIIM UMEETCSI CYIIECTBEHHbIE OMMOKU B JIOTHYECKOM PACCYKJIEHUH U B PEIICHUU.

OueHka yMeHM# peliaTh IKCIIePUMEHTAJIbHbIE 3a/1a4H.
ITpu oLieHKE 3TOTO YMEHHUS CIIEAYEeT YUUTHIBATh HAOIIOICHUS YUUTENS U IPEIbIBIAEMbIE YHallUMCsI pe3yJIbTaThl BBIMOJIHEHUS OIBITOB.
OrMeTka «5» CTaBUTCS €CIU IUIaH PEIICHUs 33JaYd COCTaBJIEH MPaBUIJIBHO, OCYIIECTBIIEH MOA00p XMMUYECKUX PEAKTHBOB U O00OPYIOBaHUS, AaHO
MOJTHOE OOBSICHEHHE U CJIEJIaHbI BBIBOIBI.
OtMeTKa «4» CTaBUTCS €CIIM IUIaH PEIICHUs COCTaBJIEH MPAaBUJIBLHO, OCYLIECTBIIEH MOJ00p XMMHUYECKUX PEAKTHBOB U 00OpPYIOBaHHUS. JOMYIIEHO HE
0oJ1ee IBYX HECYIIECTBEHHBIX OUINOOK (B OOBSICHEHUH U BBIBOJIAX ).
OtmeTka «3» CTaBUTCA €CIU IUIaH PELISHHs COCTaBJIEH IMPaBHIBHO, OCYLIECTBIIEH MOAOOp XMMHMYECKHMX PEAKTHBOB M OOOPYIOBaHUS. JIOMYyIIEHA
CyLIECTBeHHasl OIIMOKa B 00bSICHEHUH U BBIBOJAX.
OTmeTKa «2» CTaBUTCS €CJIM JONMYLIeHbl ABe M Oojiee omMOKM (B IUIaHE pELICHHs, B MOJ0OpPE XUMHUECKUX, PEaKTUBOB U OOOpYIOBaHUS, B
OOBSICHEHUH U BBIBOJIAX).
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