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IHosicHuTEIbLHAA 3aNIHCKA

Hannas pabouas mporpamma coctaBjieHa Ha ocHoBe DezaepanbHOro ['ocynapcTBEHHOro craHmapTa, TpeOOBaHUM K pe3yibTaTaM OCBOCHUS
OCHOBHOI 00pa3oBaTEIbHON MPOrpaMMbl OCHOBHOTO 0OIIero oOpa3oBaHMs, MpOrpaMMbl Kypca XMUMHH i 8-9 KiiaccoB 00111e00pa3oBaTeNIbHbBIX
yupexaeHui, npeametrnas nuHus ydeOHukoB O.C.I'abpuensna, M.I.Octpoymona, C.A.CmagkoBa — M.: IlpocBemenue, 2019. B Helt Taxxke
YUUTBHIBAIOTCS OCHOBHBIE MJIeU U ToJoxkeHus: [IporpaMmel pa3BuTust 1 GOPMUPOBAHUSI YHUBEPCATbHBIX YUEOHBIX NEHCTBHUIl A1 OCHOBHOTO OOIIETO
oOpa3oBaHHs.

W3ydeHne XMMUHM B OCHOBHOM IIKOJIE MPU3BAHO 00ECIEUHTD:
- hopmuposanue y y9amunxcsi XAMUISCKOW KapTUHBI MUPa KaK OPTraHUYECKOM YaCTH €ro IEeJIO0CTHON eCTECTBEHHO-HAYYHOW KapTHUHBI,

- pazeumue TO3HABATEIbHBIX HHTEPECOB, MHTEIUIEKTYAIbHBIX U TBOPUYECKUX CITIOCOOHOCTEH ydalluXcs B MPOIECCe U3yUYCHUs] UMU XUMHYECKOW HAyKu
U €€ BKJaJa B COBPEMEHHBIN HAayYHO-TEXHUYECKUU Tporpecc; (GpopMupoBaHHE BaKHEHIIMX JOTHYECKUX OINEpaluil MBIIUICHUS (aHAlW3, CHUHTE3,
00001IeHNe, KOHKPETU3alus M JIp.) B MPOIECCEe MO3HAHUS CUCTEMBl BAKHEUIUX IMOHATHH, 3aKOHOB M TEOPHM O COCTaBE, CTPOSHUU M CBOHCTBAX

XUMHNYCCKHUX BCIICCTB,

- socnumarnue Y6€)KI[€HHOCTI/I B TOM, YTO HNPUMCHCHHEC ITOJYUCHHBIX 3HAHUHU U YMGHI/Iﬁ M0 XUMHUH SIBIASETCS OOBEKTUBHOM H€O6XOZ[I/IMOCTI)IO JIIsA
6e3omacHoil paboTHI ¢ BEIIECTBAMH U MaTepHajlaMH B OBITY U Ha TIPOU3BOJICTBE,

- NPOeKmuposanue u peanru3ayus BHITyCKHUKaMH OCHOBHOH IIKOJIBI JIMYHOM 00pa3oBaTeNnbHON TpaeKTOpuH: BbIOOp mpoduis oOydeHus B crapuiei
LIKOJIE WIH MPO(ecCHOHATBHOTO 00pa30BaTEIbHOIO YUPEXKICHUS,

- 06l1A0eHUe KIII0Ye8bIMU KomnemeHyusIMu: yq€6HO-HO3HaBaT€HBHBIMH, I/IH(i)OpMaIII/IOHHBIMI/I, LHECHHOCTHO-CMBICJIIOBBIMHU, KOMMYHHWKAaTUBHBIMH.

[Ipemaraemast pabovas mporpaMma o XMMUHW PaCKpBIBACT BKJIAJ y4€OHOTO MpeaMeTa B JOCTHKEHHUE LIeJIeld OCHOBHOTO 00IIero oOpa3oBaHus U
ompeesieT BaKHEHIITHE CO/Iep KAaTeIIbHbIC JTMHUHU MPEIMETa:

«Bewecmeo» - B3aUMOCBA3b COCTaBa, CTPOCHUA CBOﬁCTB, MOJIYYCHUA U TPUMCHCHUS BCIICCTB U MAaTCPHUAJIOB;

«Xumuuecxas peaxkyusy - 3aKOHOMCPHOCTU IMMPOTCKAHUSA U YIIPABJICHUA NPpOUCCCaMU IMMOJTYUYCHUA U MTPEBPALLICHUA BEIICCTB,

«Xumuqeckuti A3bIKY - OIICPUPOBAHUC CHCTEMOM BaXKHEHIIIMX XUMHUUECKUX HOHHTI/Iﬁ, BJIaJICHHE XUMUYECKOM HOMCHKHaTypOﬁ n CHMBOHHKOﬁ;
«Xumusi u ocusHvy - CO6J'II-O,Z[€HI/IG IIpaBuUI XAMUYECKOH 0e30MacHOCTH IIpu O6paH_IeHI/II/I C XUMHUYCCKHMMH BCIICCTBAMH M MATCpHalaMU B
IMOBCEAHEBHOM JKHU3HH U Ha IMPON3BOACTBC.



B kypce 3HaunTeNbHAs POJIb OTBOJUTCS XMMUYECKOMY SKCIIEPUMEHTY: MPOBEICHHIO TPAKTUYECKUX Pa0bOT 1 J1a00paTOPHBIX OIBITOB, (PUKCALIUN
U aHAJIN3Y UX Pe3yJIbTAaTOB, COOIIOIEHUIO HOPM U IIPaBUII O€301acHON pabOThl B XUMHYECKOM KaOHMHETe.

Peanmzanust mporpamMmbl Kypca B Ipolecce OOydeHHUs MO3BOJIUT OOYYAIOIIUMCS TOHSTh POJIb U 3HAYCHHE XMUMHH CPEIu APYruX HayK O
IIPUPOJE.

®enepanbHblid TOCYJAPCTBEHHBIN CTaHAAPT NPEAyCMATPUBAET U3YUYCHUE Kypca XMMUU B OCHOBHOW IIKOJIE KaK COCTAaBHOWM YacTH MPEIMETHOU
obnactu «EcTecTBeHHO-HAYyYHBIE IPEAMETHI.

Kypc paccuntan Ha usydeHue npeamera B oobeme 66 yueOHbIX 4acoB Mo 2 yaca B He/Iemo B 9 kiacce.
[TIporpamma peanu3oBaHa B ydeOHukax xumuu [abpuensH O.C., N.I'.OctpoymoB, C.A.CnankoB. Xumus 9 kiacc, BBIIYIICHHBIX
m3narensctBoM «lIpocsemenne» 2020 r.

B cBsi3u ¢ ocobernocTsIMU opranuzanui o0ydenus B 2020-2021 yue6HOM roy B pabodyro MporpamMmbl ObUTH BHECEHBI U3MEHEHHUS: IPAKTUIECKHE
paloThI, CAMOCTOSATENILHO BBIIOIHIEMbIEC yUaIllUMUCS, BEIHECEHBI B OTAEIbHBIN 010K «JIabopaTOpHBII MPaKTUKYM», YBEIMUYEHO BpeMs, HallpaBJIEHHOE
Ha IIOBTOPEHUE U3YYEHHOI'O B IIPEBIIYIEM KypCe XUMUH.

B mpornecce 00ydeHHs HCHONIB3YIOTCS Pa3HOOOPA3HBIE METOIBI M TEXHOJIOTUH, TAKWE TEXHOJIOTUU JIMYHOCTHO-OPUEHTHPOBAHHOTO MOJIX0/A B
O6y‘~I€HI/II/I, I/IH(l)OpMaLII/IOHHO-KOMMYHI/IKaTI/IBHBIG TEXHOJIOTHH, MCTOAbI U MIPHUECMbI 3[[OpOBI)€C6€p€FaIOH_I€FO O6y‘-I€HI/I$[, MCTO IMPOCKTOB, TCXHOJIOTUA
JMCTAHIIMOHHOTO O0YUYCHHS.

JluctaniimoHHoe o0ydenue — Gopma 0OydeHHUs1, IPU KOTOPOH HHGPOPMAIMOHHBIC TEXHOJOTHH SBJISIOTCS BEAYIIUM CPEACTBOM. Mcmomb3ys
3JIEMEHTHI TUCTAHIIMOHHOTO O0YYEHUS YUYCHUK MOXKET 3aHHUMAThCsl CAMOCTOSATEIILHO, TPOCMATPUBATh BUICOYPOKH, pEIIaTh 00pa30oBaTe/IbHbIC 3aaUH.

JIMCTaHIIMOHHOE 00YUYCHUE PACCUUTAHO:

- Ha y4alliuXxcs, KCJIAromux HpI/IO6p€CTI/I HOBBIC 3HAHWs, YBJICYCHHBIX yT-I€6HBIM npeaAMCETOM;

- Ha BBITYCKHHMKOB IHKOJIbI, 'OTOBAIIUXCA K MNOCTYIIJICHHUIO B HpO(beCCI/IOHaHBHI)IG O6pa30BaT€JII)HI)I€ YUPCKACHUA CPCAHCTO M BBICHICTO
o0Opa3oBaHuS;

- Ha TeX, KTO HE HMEET BO3MOKHOCTH IOJIYIUTh 00pa30BaTEIIbHBIC YCIIYTH B TPAJAUIIMOHHON (hOpPME TIO COCTOSIHUIO 3I0POBBSI.



C HECJIbIO pCain3aly 3JICMCHTOB AUCTAHIWMOHHOI'O O6y‘leHI/I${ HCIOJIB3YIOTCA CICAYIOIIUC PECYPChI:

Ne ypoka Tema ypoka Hcnonb3yemslii pecypc
4-5 [TonsaTne o ckopocTn XumMu4eckou peakuuu. Karamus https://resh.edu.ru/subject/lesson/2102/start/
12 [TonsiTue o runponuse conen https://resh.edu.ru/subject/lesson/3123/start/
16-17 OGimast xapakTepucTuka 31eMeHToB VII A—TpyIibl - rajJoreHoB https://resh.edu.ru/subject/lesson/2075/start/
CoenuHeHus rajloreHoB
19 CepoBonopon 1 cynbhuab https://resh.edu.ru/subject/lesson/2434/start/
20 Kucnoponbsie coequHeHus cepbl https://resh.edu.ru/subject/lesson/2077/start/
22 Ammuak. Conm aMMOHMS https://resh.edu.ru/subject/lesson/2078/start/
25 docdop 1 ero coeTMHEHUS https://resh.edu.ru/subject/lesson/2073/start/
30-31 KpeMmHuii U €ro coeuHeHus https://resh.edu.ru/subject/lesson/2069/start/
CuwiMkaTHasi IPOMBIILIEHHOCTh
36 OO01as xapakTepuCTHKa METAIOB https://resh.edu.ru/subject/lesson/3493/start/151213/
https://resh.edu.ru/subject/lesson/1607/start/
45 Koppo3us MeTamioB u crmocoObl 3alIUTHI OT Hee https://resh.edu.ru/subject/lesson/3479/start/151187/
28 OxpaHa OKpy’Karomei cpeapl OT XMMUYECKOTO 3arps3HeHUS https://resh.edu.ru/subject/lesson/3504/start/151485/
1. Ilnanupyemble pe3y/bTAaThl 0CBOEHHS Kypca XHMHHU
[To 3aBepmieHUU Kypca XMMHUHU Ha dTale OCHOBHOI'O OOIIEro 0Opa30BaHUS BHITYCKHHKH OCHOBHOW IIKOJBI JOJDKHBI OBIQJCTH CICIYIOIIMMHE
pe3ynbTaTaMu:

JIM4HOCTHBIE Pe3yJIbTATHI:

1) ocosnanue cBOCH STHUYECKOM MTPUHAICKHOCTH, 3HAHIE HCTOPUU XUMHHU U BKJIa/Ia POCCUICKOH XUMHYECKON HAYKH B MHPOBYIO XHMHUIO;

2) ¢opmuposanue OTBETCTBEHHOTO OTHOLICHUS K [O3HAHMIO XHMHH; TOTOBHOCTH M CIOCOOHOCTH Y4YalIMXCS K CaMOPa3BUTHIO U
caMOOOpa30BaHUI0 HA OCHOBE H3YYCHHBIX (DAKTOB, 3aKOHOB M TEOPUIl XHMHH; OCO3HAHHOIO BBIOOpPa W HOCMpOeHue WHIUBHIYaIbHOU
00pa3oBaTeNbHON TPACKTOPHH;

3) ¢popmuposanue 1ENOCTHON €CTECTBEHHO-HAYYHOM KAPTUHBI MUPA, HEOTHEMJIEMOM YaCThEO KOTOPOIT SBIISICTCS XMMHUUECKasi KAPTUHA MUPA;

4) osradenue COBPEMEHHBIM SI3IKOM, COOTBETCTBYIOIIMM YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHOUN MPAKTUKH, B TOM YHCIIC U XUMUYECKUM;
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5) ocsoenue couuanbHBIX HOPM, MPaBUI MOBEACHUS, poliel U (HOpM COLUATBHON JKU3HH B COLIMYME, MPUPOJIE U YaCTHOM KU3HU HAa OCHOBE
HKOJIOTUYECKOM KYJIBTYphI M 0€30IaCHOTO 0OpaIleHus ¢ BEIIECTBAMH U MaTepHAaJIaMU;

6) popmuposanue KOMMYHUKATUBHON KOMIIETEHIIUU B OOIIEHUH CO CBEPCTHUKAMU U B3POCIBIMU B Ipoliecce 00pa3oBaTeNbHON, 0OIECTBEHHO-
I10JIE3HOH, y4eOHO-HUCCIIEe10BaTENbCKOM, TBOPUECKON U APYTUX BUAOB AESITEIbHOCTH, CBA3AHHBIX C XUMUEH. .
MertanpeameTHble pe3yJbTaThl:

1) onpedenenue ueneit cOOCTBEHHOr0 00yUEHHUS, TOCTAaHOBKA U (OpMYyITUPOBaHUE AJis ceOsl HOBBIX 3a]1a4;

2) naanuposanue yTe JOCTHKEHUS JKEIaeMOro pe3ysbTraTa 00ydeHUs XMMUH KaK TEOPETHYECKOT0, TAK U MPAKTUIECKOTO XapaKTepa;

3) coomnecenue CBOUX JEUCTBHI C TUIAHUPYEMBIMH PE3yJIbTaTaMU, OCYIIECTBICHUE CIOCOOOB JCHCTBUIN MPH BBHINOJHCHUU Ja0OPATOPHBIX H
MPAKTUIECKUX PA0OT B COOTBETCTBUU C IMPABUIIAMH TEXHUKH 0€30MaCHOCTH;

4) onpedenerue HICTOUHUKOB XMMHYCSCKOW MHPOPMAIIUH, e¢ IMOyYeHUE U aHAIN3, CO3aHne HH(POPMAITMOHHOTO IPOIYKTA U €T0 MPE3CHTAIUS;

5) ucnonv306anue OCHOBHBIX MHTEIUICKTYAJIbHBIX ONEPALMi: aHAJIM3a U CHHTE3a, CPAaBHEHUS M CHCTEMATHU3alluU, 0000IIEHNS M KOHKPETH3AIHH,
vlsislleHe TTPUIMHHO-CIICICTBEHHBIX CBSI3C€H M nocmpoeHue JOTHYECKOTO PACCYKICHUS W YMO3AKJIIOUCHHS Ha MaTepHalie e€CTECTBEHHO-HAYYHOTO
COZICPIKAHUS;

6) ymeHue co3aBaTh, IPUMEHSITh U MPEOOPA30BHIBATH 3HAKU M CUMBOJIBI, MOJICIIH U CXEMBI JJIsl PEIICHUS] YIeOHBIX U TTO3HABATEIILHBIX 3a/1a4;

7) opmuposanue M pazeumue SKOIOTUIECKOTO MBIIUICHUS, YMeHue TPUMEHSTh €ro B IO3HABATEIbHOH, KOMMYHUKATHBHOW, COLMAIbHOW
MPAKTHUKE U MPO(eCcCHOHAIBHOM OPUCHTAINH,

8) eenepuposanue uaen u ONPENCICHUE CPEICTB, HEOOXOAUMBIX JJIS UX Pealn3aliu.

IIpenmeTHble pe3yJibTaThI:

1) ymenue 0603HaYaTH XUMUYECKUE DJIEMEHTHI, HA3bIBATh UX M XapaKTEPU30BATh HA OCHOBE ITOJIOKCHHS B IIEPUOINICCKON CUCTEME
.. MeHpeneeBa;

2) gopmyruposanue U3y4eHHBIX TIOHATHI: BEIIECTBO, XUMUYICCKUH JIEMEHT, aTOM, MOJICKYJIa, NOH, KATHOH, aHUOH, IIPOCTOE U CIIOXKHOE
BEIIECTBO, XMMHUYECKasl PEaKIUsl, BUIbl XUMUYECKUX PEAKIUi U T.1I.

3) onpedenenue no popmyiiaMm cOCTaBa HEOPTAHMUECKUX U OPTaHUYECKHUX BEIECTB, BAJICHTHOCTH aTOMOB XUMUYECKHUX JIEMEHTOB HJIH
CTETIeHH UX OKHCIICHUS;

4) nonumanue wHGOpPMAIHH, KOTOPYIO HECYT XUMUYCCKUE 3HAKU, ()OPMYJIbI, YPABHCHHUS,

5) ymenue xnaccu(UUUPOBATH IPOCTHIC U CIIOKHBIE BEIIECTBA;

6) popmyruposanue IEPUOIUICCKOTO 3aKOHA, OOBSICHEHHUE CTPYKTYPHI M HH(POPMAIIHH, KOTOPYIO HECET IEPUOANYECKAs CHCTEMA XUMHUIESCKUX
sanemenToB J[.Ml.MenneneeBa, pacKpbITHE 3HAUCHUS [IEPHUOTUIECKOTO 3aKOHA;

7) ymeHnue XapaKTepU30BaTh CTPOCHHE BEIIECTBA — BUIbI XUMHUYCCKHUX CBSI3CH U THITHI KPUCTAIUTMUSCKUX PEIICTOK ;

8) onucanue cTpoeHUs aTOMOB XMMHUYECKUX 3JIEMEHTOB C OPSAAKOBBIMU HOMepamu 1-20 u 26, 0ToOpa)keHUe UX C TIOMOIIBIO CXEM;

9) cocmasnenue HopMyIl OKCHIOB XUMHUYECKHX 3JIEMEHTOB M COOTBETCTBYIOIIUX UM THAPOKCHIOB;



10) Hanucanue CTpyKTYpHBIX (pOpMYIT MOJIEKYISIPHBIX COSTUHEHUI U POPMYIBHBIX SIMHUI] HOHHBIX COCAMHEHHH 110 BaJICHTHOCTH, CTETICHH
OKHCJICHHS WJIH 3apsily NOHOB;

11) ymenue popMynupoBaTh OCHOBHBIE 3aKOHBI XUMHH: TIOCTOSHCTBA COCTaBa BEIIECTB MOJIEKYJISIPHOTO CTPOCHHUSI, COXPaHEHHS MacChl BEIECTB,
3aK0H ABOTajIpo;

12) ymenue popMyIHpoBaTh OCHOBHBIE TIOJIOKEHHS aTOMHO-MOJIEKYJIIPHOTO YUCHUS K TEOPUH AIEKTPOIUTUIECKON AUCCOIMALIN;

13) onpedenenue npu3HaKoOB, yCIOBUI MPOTEKaHUSI U IPEKPALLEHUS PEAKIIMIA;

14) cocmasnenue MONEKYISAPHBIX YPaBHEHUH XUMHYECKUX PEAKIHH, IIOATBEP K IAFONINX OOIIIe XUMHUECKHE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPTaHUYECKUX COCTUHEHUN M OTPAXKAIOLINX CBSI3U MEXIY KJIacCaMH COCTUHECHUH;

15) cocmasnenue ypaBHeHU peakLuii ¢ y9aCTHEM JIEKTPOIIMTOB TaKKe B MOHHOH (hopme;

16) onpeoenenue mo XUMUYECKUM ypaBHEHUSM MPUHAIICKHOCTH PEAKIUil K ONPEACTICHHOMY THITY HJIH BUIY;

17) cocmasnenue ypaBHEHUI OKHCIUTEIFHO-BOCCTAHOBUTEIBHBIX PEAKINI C TOMOIIBIO METO/Ia AIEKTPOHHOT0 OataHca;

18) npumenenue MOHATUI «OKUCICHUE» U «BOCCTAHOBIICHUE) JIJISl XapaKTEPUCTUKN XUMHUYECKUX CBOMCTB BEIIECTB;

19) onpedenenue c TOMOLIBIO KAYECTBEHHBIX PEAKLUIl XJIOPHI-, CYJIb(daT- 1 KapOOHAT-aHHOHOB U KAaTHOHA aMMOHHUS B PaCTBOPE;

20) 0OwscHeHue BIUSHUS pa3INIHBIX (DAKTOPOB HAa CKOPOCTH PEaKIIHii;

21) ymenue XxapakTepr30BaTh MOJI0KEHUE METAIIOB M HEMETAJUIOB B IIEPUOIMYECKOI CUCTEME JIEMEHTOB, CTPOCHUE X aTOMOB M KPUCTAILIOB,
o0mue Gpu3nIecKrue 1 XMMUYECKHE CBOWCTBA;

22) 06vscHeHue MHOTOOOPa3usl MPOCTHIX BELIECTB SIBICHUEM aJUIOTPOINH C YKa3aHHEM €€ PUYHH;

23) ycmanosnenue pa3inuduii THAPO-, TUPO — U DIEKTPOMETAILUTYPTUN M WIUTFOCTPUPOBAHUE ITHX Pa3IMUUil PUMEPaAMH MTPOMBIIIICHHBIX
CII0COOO0B IOJTy4EHUS] METAJUIOB,;

24) ymenue oasams o0IIYI0 XapakTepucTuKy 3nemenToB I, I, VIIA — rpymm, a Takke Bogopo/ia, KHCIOpoa, a3oTa, cepsl, hocdopa, yriaepoaa,
KPEMHUS 1 00pa30BaHHBIX MMHU MPOCTHIX BEIIECTB M BKHEHIIINX COSTMHEHUH (CTPOCHUE, HAXOXK/ICHHE B IPUPOJE, IOTydCHHUE,
¢bu3nveckre 1 XUMHYECKHE CBOICTBA, IPUMEHEHUE);

25) ymenue ONMCHIBaTh KOPPO3UIO METAJUIOB U CIIOCOOBI 3aIIUTHI OT HEE;

26) ymenue IpOU3BOAUTH XMMHUECKHE PAcUEThI 10 (OpMysiaM U YpaBHEHUSM pEaKLui;

27) onucanue CBOMCTB M MPAKTHYECKOTO 3HAYCHUS N3YYCHHBIX OPIraHUYECKUX BELIECTB;

28) vinoinenue 0003HAYCHHBIX B IPOTPaMMeE SKCIIEPIMEHTOB;

29) cobnrooenue ipaBuIl 6€30MaCHOM pabOThHl B XUMUUYECKOM KaOMHETE.

3. Conepxanue y4eOHOro npeaMera u TpeOOBAHHUS K YCBOCHHIO IIPOrPaMMBbI
Kypc xumum 9 kxinacca mpezamnosiaraeT u3ydeHue cieayroummx pasnenos: «[loBTropenue m o0oOiieHHe CBeACHUN MO Kypcy 8 Kiaccay,

«XHUMHYCCKHUE pC€akuuu B pacTBOpax SJICKTPOJIUTOBY, «HemeTamnsl U ux COCAUHCHUA, «MeTtamnel 1 uUX COCAUHCHUA, «XuMus U OKpYy’Karouiad
cpeaa», a TAKKC ((O606H_IGHI/IG 3HAHWH 110 XUMHUHU Kypca OCHOBHOM HIKOJIBI. HO,I[FOTOBKa K OCHOBHOMy TOCyJapCTBECHHOMY 5K3aMCHY>»



IloBTOpeHMe U 00001IEHHE CBeIeHUIT IO Kypcy 8 Kiacca

bunapusie coenunenuns. Okcuipl coaeodpasyroiue U Hecoseodpasyronue. [ Mapokcuabl: OCHOBaHUs, aM(pOTEPHbIE THIPOKCUIbI,
KHCIIOpOicoiepKalue KuciaoTel. CpeaHue, KUCible, OCHOBHBIE U KOMIUIEKCHBIE COJIH.

Tuns! cBa3u. Monnsiii Tun cBs3u. KoBajleHTHas NospHas U KOBaJICHTHAs HENOJIIPHAs CBs3b. MeTanueckas cBA3b

O06o0mueHne cBeieHni 0 XUMUUECKUX peaknusix. Kimaccudukanms XuMHUYeCKUX peakiuii 0 pa3TiYHbIM OCHOBAHHSAM: COCTaBY U YUCITY
pearupyromux 1 o0pa3yroIIuXcs BELIECTB, TEMI0BOMY 3P PEKTy, HalIPaBICHUIO, U3MEHEHHIO CTEINEHEH OKUCIIEHUS 3JIEMEHTOB, 00pa3yIOLINX
pearupyolye BelecTna, (hase, NCIO0Jb30BaHUIO KaTaau3aTopa.

[ToHsATHE O CKOpOCTH XUMHUYECKOH peakuuu. PakTopsl, BIUAIONIME HA CKOPOCTh XUMUYECKUX PEaKLU: MPUpPOia pearupyrolmx BeUecTB, UX
KOHLEHTpaLus, TeEMIIepaTypa, IJI0Ialb CONPUKOCHOBEHUS, HATMUKME KaTtanu3aTopa. Katanus.

JdemMoHcTpanuu
e (O3HaKOMIIEHHE C KOJUIEKIIUSAMU METAJJIOB U HEMETAJLIOB.
O3HakoMIIEHHE ¢ KOJUIEKLIUAMU OKCUJIOB, KUCIIOT U COJIEH.
3aBUCUMOCTb CKOPOCTH XMMHUYECKON PEAKLIMK OT IPUPOJbI PEArUPYIOLIUX BEIIECTB.
3aBUCUMOCTb CKOPOCTH XMMHUYECKON PEAKIIMK OT KOHLIEHTPALMK PEarupyoluX BEIECTB.
3aBUCUMOCTb CKOPOCTH XMMHUYECKON PEAKLUU OT IJIOLIa/ i CONPUKOCHOBEHHS pearupyrolux BeUIeCTB (KKUISALIUNA CIIOi» ).
3aBHCUMOCTb CKOPOCTH XMMHUYECKON PEAKLIMK OT TEMIIEPATyPbl PEarupyroLINX BELIECTB.

JlabGopaTopHble ONBITHI

1. BzaumopelicTBue aMmmMuaka v XJIOpoBOJAOpPOAA.

2. Peakuus HeUTpaau3aluu.

3. HaGmronenue teroBoro 3 ¢eKxra peakinu HeHTparTn3aim.

4. BzaumoericTBre cepHON KUCIOTHI ¢ okcuoM meau (II).

5. PasznoskeHune nepokcua BoJopoia ¢ TOMOIIBIO KaTalla3bl KapTodens

6. 3aBUCUMOCTH CKOPOCTH XUMHUYECKOU PEaKIIMU OT MPUPO/IbI pearupyrolluX BEIIeCTB HAa IPUMEPE B3aUMOCHCTBHS paCTBOPOB THOCYIb(aTaHaTpUs U
xJiopuja 6apusi, THOCYIb(haTa HATPUS U COSTHONU KUCIIOTHI.

7. 3aBUCUMOCTb CKOPOCTH XUMHYECKOM pEaKLK OT MPUPOIbl METAJJIOB MPU UX B3aUMOJICUCTBUU C COJISHON KUCIOTOM.
8. 3aBUCMMOCTBH CKOPOCTH XUMUUYECKOW PEAKIIUU OT MPUPOABI KHUCIOT MPU B3aUMOICHCTBUHU UX C JKEIIC30M.

9. 3aBUCUMOCTb CKOPOCTH XUMHUYECKOU PEaKIIK OT TEMIIEpaTyphbl.

10. 3aBUCUMOCTBH CKOPOCTH XUMUUYECKON PEaKIUK OT KOHIIEHTPAIUH.

11. 3aBUCMMOCTH CKOPOCTH XMMUYECKOW PEAKLIUH OT TUIOLIAJAN COTPUKOCHOBEHHUS PEAarupyrolInX BEIIECTB.

12. 3aBUCHMOCTBH CKOPOCTH XMMUUYECKOW PEaKlUK OT KaTaau3aropa.



XuMHYeCKHe PeaKIiH B PACTBOPAX 3JIeKTPOJIHTOB

[lonaTne 00 SIEKTPOTUTHUECKONW TUCCOIUANNMU. DIEKTPOJIUTHl U HEINEKTPOJIUTHL. MEXaHW3M JUCCOLHUAIMH SJICKTPOIUTOB C Pa3ITUYHBIM
xapakTepoM cBs3U. CTeneHb 3JEeKTPOIUTHUECKON qucconranuu. CUIIbHBIE U CI1a0ble 3JIEKTPOJIUTHI.

OCHOBHBIE TIOJIOKEHUSI TEOPUH IIEKTPOTUTHUYECKON nucconuanui. Kiaccudukamnys MOHOB 1 MX cBOCTBA. KHCIIOTHI, OCHOBaHHS U COJIM KaK
1eKTpouThl. VX Kinaccuukanus u qucconyanus.

OO01mure XMMHYECKHE CBOMCTBA KMCJIOT: M3MEHEHHME OKpPAcKUM HHIAMKATOPOB, B3aUMOJEHCTBUE C METaUIaMHM, OKCHUJIAMH U TUIPOKCHIAMU
METAJUIOB U COJIIMU. MOJIEKy IsIpHbIE U MOHHbIE (IIOJHBIE U COKpAIEHHBIE) YPAaBHEHUS PEaKIIHi.
XUMHUYECKUI CMBICII COKPAIIEHHBIX YPABHEHUMI. Y CIIOBHSI IPOTEKAHMSI PEAKIIUI MEXKY IEKTPOJIUTAMU 0 KOHIA. Psii aKTHBHOCTH METAJLIIOB.

OOue XuMHYECKUE CBOWCTBA IIEJIOYEH: B3aMMOAEHCTBUE C KUCIOTaMH, OKCHJaMHM HEMETaJUIoB, cosiMU. OOliue XMMHUYecKHe CBOWMCTBA
HEPACTBOPUMBIX OCHOBAHUI: B3aUMOJICUCTBUE C KUCIOTAMM, PA3JIOKEHUE IIPU HArPEBAHUU.

OO01e XMMHYECKUE CBOMCTBA CPEeTHUX COJIeH: B3aMMOAEHUCTBUE C KMCIOTaMH, IIEJI0YaMHU, COJISIMM U MeTajulaMu. B3zaumojeicTBue KUCIbIX
COJIEH CO IET0YaMH.

I'maponus, kak 0OMEHHOE B3auMOAEHCTBUE coieil ¢ BOoM. ['uaponn3 conu cuiabHOrO OCHOBAHUSA U €1aboi KMCIO0ThL. ['naponns conu ciaboro
OCHOBaHHMS U cuibHOU KucaoThl. [lkama pH.

CBolicTBa KUCIIOT, OCHOBaHHH, OKCUJIOB U COJIEM B CBETE TEOPUHU IJIEKTPOIUTHYECKON AMCCOLUALMN U OKUCIUTEIBHO -BOCCTAHOBUTEIBHBIX
peaKkuuid.

JdeMoHcTpanuu.
e lcnblTaHue BEUIECTB U UX PACTBOPOB Ha 3JIEKTPOIPOBOJHOCTb.
e 3aBUCUMOCTD IEKTPONPOBOJIHOCTH YKCYCHON KHUCIOTHI OT KOHLIEHTPALUH.
e JIBM)KEHME OKpAILIEHHBIX HOHOB B 3JIEKTPUYECKOM II0JIE.
e OrmpeneneHue xapakTepa Cpeipl B pacTBOpax CoJIeH.

JlabopaTopHble ONBITHI.

13. Iucconmanust cnabbIxX 3JIEKTPOIIUTOB HA TIPUMEPE YKCYCHOM KHCIIOTHI.
14. I3MeHenune OKpacku MHAMKATOPOB B KUCJIIOTHOU CpeJE.

15.Peaknus HeWTpanu3auuy pacTBOPA IIEIOYN PA3IUIHBIMHA KUCIOTAMH.
16. Ilomyuenue runpokcuaa meau (I1) u ero B3aumoseiicTBre ¢ pa3IMYHBIMU KUCIOTAMHU.
17. B3aumopelicTBUE CUIbHBIX KUCIIOT ¢ okcuaoM meau (I1).

18. B3anMopelicTBUE KMCIOT ¢ METAJUIAMM.

19. KauecTBeHHas peakiusi Ha KapOOHAT-HOH.

20. ITomyuenue cTyHsI KpEMHUEBOM KUCIOTHI.

21. KayecTBeHHas peakiusi Ha XJIOPHU/- WIN CyIb(aT-uOHbI

22. I3MeHeHune OKpacKu HHAMKATOPOB B IEIOYHON CPELE.



23. BzauMopeiicTBrE MIEN0Yel C YIJIEKUCIBIM Fa30M.

24. KauecTBeHHas peakiis Ha KAaTHOH aMMOHUSI.

25. llonyuenue ruapokcuaa meau (II) u ero paznoxenue.

26. B3anmozeiicTBre KapOOHATOB C KUCIIOTAMH.

27. llonyuyenue ruapokcua sxenesa (II1).

28. BzaumogeiicTBue xenesa ¢ pactBopoM cyibdara meau (1)

IIpakTnyeckune padoThl
1. Pemienue skcriepuMEeHTAIbHBIX 33/]au M0 TeMe «DIEKTPOIUTUUECKAs AUCCOLUALSD)

HemeTauibl 1 X coeJUHEHHSA

CrpoeHre aTOMOB HEMETAJIOB U UX mosiokeHue B Ilepuoanueckoit cucreme. Psa anekrpoorpuniarenbHocTd. Kpucrananueckue pemérku
HEMETAJIJIOB — MPOCTHIX BELIECTB. AJUIOTponus U €€ npuunHbl. Pu3nyeckue cBoicTBa HeMeTau1oB. O0IIe XMMUYECKHUE CBOMCTBA HEMETAIJIOB!
OKHCIIUTEIbHbBIE U BOCCTAHOBUTEIILHBIE.

lanmorensl, crpoeHne uX aroMoB U MojeKysl. Pu3nueckue M XMMHYECKHE CBOWCTBA TaJlOr€HOB. 3aKOHOMEPHOCTH HM3MEHEHHUS! CBOMCTB
raJOreHOB B 3aBUCHUMOCTH OT uX mojoxkeHus B Ilepuonnueckoil cucteme. HaxokaeHue rajoreHoB B MPHPOJIE M UX MojydeHHe. buonoruueckoe
3HAYEHHUE U IPUMEHEHHE T'aJIOTEHOB.

['aoreHoBOJOPOJBl M COOTBETCTBYIOLME MM KHCIOTBL: IIJIaBUKOBAas, COJsHas, OpOMOBONOpOJHAs, MOAOBOJIOpoAHas. [amoreHupsl.
KauecTBeHHbIE peakIuy Ha raloreHua-uoHbl. [IpuMeHeHre coefuHeHn raloreHoB U X OMOoJ0oru4ecKast poJib.

OOmast xapakrepuctuka 3neMeHToB VIA-rpynnbel. Cepa B mpupoae u e€ moiaydeHue. AJUIOTPONHbIE MOIUGUKALMM CEpPbl U UX CBOMCTBA.
XUMHUYECKHE CBOMCTBA CEPBI U €€ MPUMEHEHHUE.

CepoBoJIOpOJI: CTPOEHUE MOJIEKYJIbI, (U3MUECKUEe U XMMHUYECKHE CBOMCTBA, moinydyeHue u 3HayeHue. CepoBogopoaHas kuciaora. CyiabGuabl U ux
3Ha4yeHue. JIIoMUHO(pOpHI.

Oxcun cepri(1V), ceprucras kuciora, cyibduTthl. KauecTBeHHas peakuus Ha Cyab(UT-HOH.

Oxcup cepoi( VI), cepras kucnota, cyiabdarsl. Kpucrammoruaparsl.

CepHast kucnoTa - cUiIbHbIN 31ekTponaut. CBoilcTBa pa30aBICHHOM CEpPHOM KHUCIOTHI, KaK THUIIMYHOM KHUCIOTBI: B3aMMOJAEHUCTBHE C MeETallaMH,
OCHOBHBIMH U aM(OTEPHBIMU OKCHJIAMH, OCHOBAHUSMHU B aM(OTEPHBIMH THIPOKCUAAMH, cOJsIMU. KauecTBeHHast peakuus Ha CyIb(paT-noH.

OOwiast XapakTepUCTHKA 3J€MEHTOB VA-Tpynnbl. A30T, CTPOEHHE €ro aToMa M MoJseKysbl. Pu3nyeckue U XUMUYECKHUEe CBOMCTBA U MPUMEHEHHE
a3zoTa. A30T B IpUPOJIE U €ro OMOJOruYecKast poJib.

AMMHaK, cTpoeHHe MOJIEKYJbl U (hu3nyeckue cBOcTBa. AMMHUAyHas BOJA,, HAIIATBIPHBIA CIMPT, IMJpAT aMMHaka. JIOHOPHO - aKLENTOPHBIN
MeXaHU3M 00pa3oBaHMs KaTHOHA aMMOHHs. BoccraHoBHTENbHBIE cBOMicTBA aMMuaka. Coir aMMOHUS M WX NpuMeHeHne. KauecTBeHHas peakuus Ha
KaTUOH aMMOHHMSL.

Oxcupl a30Ta: HECOIE00Ppa3yIoLUe U KUCIOTHbIE. A30TUCTast KUCI0TAa U HUTPUTHL. A30THAsI KMCIIOTa, €€ ToJay4eHue U cBoiictBa. Hurparsl.



docdop, ctpoenue aroma u amutorponus. Dochunasl. Pochun. Oxeun pocdopa(V) u oprodochopnas kucnora. Pocharsl. DochopHbie ya0OpeHUs.
NucexTnmas!.

OObmias xapaktepuctuka 3yeMeHToB [V A-rpynmbl: 0COOCHHOCTH CTPOEHHS aTOMOB, MPOCTBIX BEUIECTB U COEAUHEHHH B 3aBUCUMOCTH OT
MOJIOKCHUST DJIeMEHTOB B Ilepmoamueckoit cucreme. Yriepoa. AJUIOTponHbie Moaudukamuu: ammas, TrpaduT. AMOpQHBIA yriaepoa: caxa,
aKTUBHUPOBAHHBIN YTrojb. AncopOiusa. XUMHUYECKUE CBOMCTBA yriepoaa. KokcoxuMuueckoe mpou3BOACTBO U €ro Mpoaykius. KapOumsl.

Oxkcun yrnepoaa(Il): crpoenune momnekyssl, moaydyeHue u ero cporicrBa. Okcun yriepona(lV): crpoenne MoieKysbl, TIOJyY€HHE U €ro CBOWMCTBA.
VYronbHas kucinota. Coiau yroiabHON KUCIOThI: KapOOHATHI U THAPOKApOOHATHI. TeXHHUecKas 1 MUIIeBast Co/a.

Opranuueckast XuMusi. YTJ1€BOJOPO/IBI..

Mertan, 5TaH ¥ MPOMaH KaK MpeeibHbIe (HACHIILIEHHBIE) YTIeBOIOPOAbI. DTHIICH U alleTUIICH, KaK Helpe/IelbHble (HEHACHIIIEHHBIE) YTIeBOIOPOIbI.
CrpykTypHble (popmyisl BemecTB. ['opeHne yrieBonopooB. Peaknuu neruapupoBaHus NpeAeTbHBIX yriIeBOAOPOA0oB. KauecTBeHHBIE peaknuu Ha
HemnpeelbHbIe COSTUHEHHUS.

CrupThl. DTHUIIOBBIA CIIHPT, €T0 MOIyYeHUE, IpUMEHEeHne U (pusnonorndyeckoe neiicreue. TpéxatoMHuslid ciupt raunepuH. KauecTBeHHas peakus
Ha MHOTOATOMHbBIE CIIUPTHI. Y KCYCHAasi KUCJIOTA - MIPEICTAaBUTENb Kilacca KapOOHOBBIX KUCIIOT.

Kpemuuii, crpoenue ero aroma u csoiictsa. Kpemuuii B npupoae. Cununuas! u cunad. Oxkeun kpemuus(1V). Kpemnueast kuciiora u e€ comiu.
[IpousBoncTBO crekia U 1eMeHTa. [IpoayKius CUIMKATHOW MPOMBINIJICHHOCTH: ONTHYECKOE BOJIOKHO, Kepamuka, ¢apdop, dasunc. Onrtuyeckoe
BOJIOKHO.

Hemerannsr B mpupoae. @pakiimoHHas neperoHka >KMaKoro Bo3ayxa Kak crocod MmoaydeHus: KUciopoaa, azoTa, aprona. [lonydenue docdopa,
KpeMHUs, XJI0pa, HoAa. DIEKTPOIU3 PacCTBOPOB.

[TomyueHnue cepHOM KHCIOTBHI: CHIPbE, XUMU3M, TEXHOJIOTMUYECKas CXeMa, METOJ KHIISIIEro CJIos, MPUHIUIBI TeII000MEeHa, IPOTHBOTOKA U
mupkymsauu. Oneym. [Ipon3BoACcTBO aMMHUaKa: ChIphE, XUMHU3M, TEXHOJIOTHYECKAs CXeMa.

JdeMoHcTpamun
e Kosneknus HeMeTauIoB.
e  Monenu KpUCTAJUINYECKUX PEIIETOK HEMETAJUIOB: aTOMHBIE U MOJIEKYJISIPHBIE.
e (O30HATOp M MPUHLHUIIBI €T0 PabOTHI
e [‘opeHue HEMETAIUIOB - MPOCTHIX BEIIECTB: Cepbl, pocopa, IPEBECHOTO YT IIs.
e  OO0pa3Ibl TaJIOTCHOB - MPOCTHIX BEIIECTB.
e BzammojelcTBHE rajJoreHoB ¢ METAJUIAMH.
e BriTecHenue xsiopa OpoMOM KUIIM HOJA U3 PACTBOPOB UX COJIEH
e  Koyuekuys npupoaHbIX COEAUHEHHUN XJ10pa.
e BsaummopeicTBHE CEphI ¢ METAIUIAMM.
e ['opeHue cepbl B KHCIOPOJE
o Kosmekuus cyabQUAHBIX pyI.



KauecTBennas peakuust Ha Cyab(UI-MOH

OO6eciBeurBaHNE OKPAILIEHHBIX TKAHEH U [IBETOB CEPHUCTHIM T'a30M.
B3anmopeiicTBre KOHIIEHTPUPOBAHHOM CEPHOM KUCIIOTHI C MEBIO.
OOyrirBaHKMe OPraHNYECKUX BEIIEeCTB KOHIIEHTPUPOBAHHON CEPHOM KHCIOTON
Huarpamma «CocTaB BO3ayxa».

BuneodparmenTs u cnaiiasl «I[Ituusu 6azapeiy.

[Tomyuenue, cobupanue U pacrio3HaBaHUE AMMHUAKA.

Paznoxxenune 6uxpoMar aMMOHUS.

B3anmopneiicTBre KOHIIEHTPUPOBAHHOM a30THOM KUCIIOTHI C MEJIBIO.
- 'openne ué€pHoro nopoxa.

Pa3noxxeHne HUTpara Kajaus U TOpeHUE IPEBECHOIO YroJyibka B HEM

- OOpa3Isl MPUPOIAHBIX coenuHeHui Gocdopa.

I'openue ¢ocdopa Ha BO3ayXE U B KHCIOPOIE.

[Toryaenue 6emoro Gpochopa u UCHIBITAHNE €TO CBOKWCTB

Komrekmmst «O0pa3ibl IPpUPOTHBIX COSAMHCHHUH YTIePOIa»

[Hoprper H.Jl.3enunckoro. [lornomnienne akTHBUPOBAHHBIM YIIEM PACTBOPEHHBIX BEIIECTB WM ra30B.

Y cTpoicTBO MPOTUBOTrasa.
Mognenu MOIeKyJl METaHa, 3TaHa, TUJICHA U alleTUIICHA.
B3aumopeiicTBue sTriieHa ¢ OpOMHOM BO/IOM U pacTBOPOM IlepMaHraHaTa Kajiusl.
OO01e XMMHUYECKHe CBOMCTBA KUCIIOT HA PUMEPE YKCYCHOM KHCIIOTHI.
KauecTBenHas peakiuysi HA MHOrOaTOMHBIE CITUPTBHI.

Komnekuust «O0pa3iubl NpUpOJHBIX COEAUHEHUN KPEMHUS.

Komnekuust crekia, KepaMUKH, IEMEHTA U U3/1ETIUI U3 HUX.

Komnekuust npotyKuu CUIMKAaTHOM POMBIIIIEHHOCTH.

Buneodparments! u cnaiast «[Ipon3BoacTBO cTEKIIa U LIEMEHTAY .

Komnexkuus «IIpuponHbie coeIMHEHNS HEMETAIUIOBY .

Buneodparments! u crnaiinpl «@pakiimoHHas IEperoHKa KHUJIKOT0 BO3TyXa»

BI/I,I[GO(bpaFMeHTLI n CﬂaﬁI[LI ((HOqueHI/IC BOAOpOJa, KUCIO0pOoJda U IaJION'CHOB 3JICKTPOJIUTHYCCKHUM CIoco0om».

Mopaenu arnmapaToB AJIs POU3BOJICTBA CEPHOM KUCIIOTHI.
Mogeinb KUIISIIETO CIOS.
Mojenb KOJIOHHBI CUHTE3a aMMHUAKA.

Buneodparments! u cnaiasl «I[Ipon3BoactBo cepHoil KUCIOTh». " BuaeodparmMenTsl u cnaiapl «I[pon3BoacTBo aMMuakay.



e  Komekuust «CpIpb€ 1UIsl MOJIy4YEHUS CEPHON KUCIOTBD».

JlaGopaTopHbIe ONBITHI

29. Pacnio3HaBaHue rajJoreHuI-uOHOB.

30. KauecTBeHHbIE peakliUy Ha CyIb(aT-UOHBI.

31. KauecTBeHHas peakiusi Ha KATUOH aMMOHUSI.

32. XuMHUUYeCKHE CBOMCTBA a30THOM KUCIIOTHI, KaK 3JIEKTPOJIUTA.

33. KauecTBeHHbIe peakuuu Ha pochar-noH.

34. Ilony4yeHue U CBOICTBA YrOJIbHOW KMCIIOTHI.

35. KauecTBeHHas peakius Ha KapOOHAT-HOH.

36. IIponyckaHue yrieKucioro ra3a yepe3 pacTBOp CHUJIMKaTa HaTpHsL.

IIpakTnyeckune padoThl

2. V3yueHne CBOMCTB COJISTHOM KUCIOTBHI.

3. 3yueHue cBOICTB CEpHON KUCIOTHI.

4. IlonyyeHne aMMHUaKa U U3y4EHUE €ro CBOMCTB.

5. [Tomydenue yriieKuCIIOTo ra3a v U3y4eHHe ero CBocTB. KauecTBeHHas peakiusi Ha KapOOHAT-HOH.

MeTajibl M MX COeTUMHEHUS

[Tonoxxenue MetauioB B llepumogmyeckoil cucTteMe XUMHYECKUX dJeMeHTOB A. M. MenpaeneeBa, CTpO€HHE MX aTOMOB M KPHUCTAJIOB.
Merajunueckas CBSI3b U METAJUIMYECKAs] KpUCTAIUIMYECKas peméTka. GU3nyecKue CBOMCTBA METAJJIOB: JIEKTPO- U TEIIONPOBOJIHOCTD, OTPAKAKOIIAS
CIOCOOHOCTB, TNIACTUYHOCTH. CIIJIaBbl Y€PHBIC M [IBETHBIC.

Mertamibl Kak BOCCTAHOBUTENH. DIIEKTPOXUMUYESCKUN Psijl HanpsokeHud. B3anMoseiicTBre MeTauioB ¢ HeMeTaulaMH, OKCHIaMH, KUCJIOTaMu,
COJISIMU. AJTFOMUHOTEPMHUS.

OO6mas xapakrtepuctuka 31eMeHTOB [A-rpynnbel OKCHABl W THAPOKCHIBI IIEJIOYHBIX METAJJIOB, MX TOJYyYE€HHE, CBOMCTBA, MPUMEHEHUE.
Baxwueliime coiiy mea0YHbIX METAJUIOB, UX 3HAYEHKE B )KMBOM W HEKMBOM IIPUPOJIEC U B )KU3HU YEJIOBEKA.

OO6mas xapakrtepuctuka 35ieMeHTOB IIA-rpynmbel OKCHUIBI M THUAPOKCHABI IICJIOYHO3EMEIbHBIX METAUIOB, HMX IOJIyY€HHE, CBOWCTBA,
NpuMeHeHHne. BakHelme conmy MeI0YHO3eMEIbHBIX METALIOB, UX 3HAYCHHE B KMBOM M HEXKMBOW NMPHUPOJE U B JKU3HU 4enoBeka. KapOoHaThl u
THIPOKApOOHATHI KAJIBIIUS.

KéctkocTh BombI: BpeMeHHasi U MocTosiHHas. CriocoObl yeTpaHeHUs! BpeMeHHOU kKECTKOocTU. CrocoObl yCTpaHeHHsI OCTOSIHHON KECTKOCTH.
HonuTs!.

CoenuHeHUs aTlOMHUHMS B MPpUpoJe. XUMHUYECKUE CBOMCTBAa anmroMUHHSI. OCOOCHHOCTH OKCHJIa M THAPOKCHIA aTFOMHUHHS Kak aM(OTEPHBIX
coequHeHn. Baxkneinme coyn antoMUHUS (XJIOpUJ, Cylbdar).



OcobeHHocTu cTpoeHus atroma xenesa. XKene3o B npupoae. Baxneiimue pyasl xene3a. Oxkeupl 1 ruapokeu sl xenesa(ll) u sxenesza(Ill). Conn
xene3a(ll) u xxenesa(Ill). OGHapyxeHrEe HOHOB KAaTMOHOB JK€J€3a B pacTBOpe. 3HAUCHUE COSAMHEHUN Kele3a.

Koppo3us xuMudeckas u 3JeKTpOXUMHUYECKasi. 3alluTa METAJIIOB OT KOPPO3UU. MeTaluibl B IPUpO/ie: B CBOOOAHOM BHJIE U B BUJIE COCTUHEHUH.
[Tonstne o Meramrypruu. UépHas u nBeTHas MeTauryprus. [IupomMeramryprus, ruapoMETauIyprus, JIEKTPOMeTAuTyprus. JJoMeHHBI Iporecc.
IlepepaboTka yyryHa B cTaljlb. DJIEKTPOJIM3 PACIJIaBOB.

JdemMoHcTpanuu
e BsanmoneiicTBre HATpUs, JUTHS U KaJbLHS C BOJLOM.
I'openue HaTpusi, MarHus U XkKejle3a B KUCIOPOZE.
Bcenbiika rTepMuTHOM CMeEcH.
B3aumonencTeue cMecH NOPOIIKOB CEPBI U JKEIIE3a, LIUHKA U CEPBI.
B3aumonencTsue atOMUHAA ¢ KACIOTaMU, 1EN0YaMH U BOJOM.
B3aumopneincTsue xene3a 1 MeIU C XJI0POM.
B3aumoneiicTBre Mey ¢ KOHLEHTPUPOBAHHOM CEPHOM KMCIOTON M a30THON KUCIIOTOH (pa30aBiIeHHON U KOHLIEHTPUPOBAHHOM).
Oxpacka IIaMEeH! COEJUHEHUAMMU LLENOYHbIX METAJIOB.
Oxpacka I1aMeH! COETMHEHUSAMU 1ETOYHO3EMEIbHBIX METAJJIOB .
l"amenne u3BecT BOJOM.
[Tonyyenue KECTKON BOABI B3aUMOACHCTBUEM YITIEKHCIOTO C U3BECTKOBOM BOJOM.
Ycrpanenue BpeMeHHOM KECTKOCTH KUTITYEHUEM U TOOABKOM COJIBI.
YcerpaneHue noCTOSHHON KECTKOCTU JOOABKOM COJIBI.
VloHUTBI ¥ IPUHIIUTT X ACHCTBHS (BUACOPPATrMEHT).
Kotekuust npupoIHBIX COEIMHEHNUN ATTFOMUHUSL.
Buneogparments! u crnaiiabl «OKCHI JIFOMUHUS U €70 MOAU(DUKALIUN.
[Tony4yenne amdpoTepHOro rUIPOKCUIA ATIOMUHUS U UCCIIEIOBAaHUE €r0 CBOMCTB.
Komnexkuus «XuMu4eckre HCTOUHUKH TOKa.
Pe3ynbTarhl IIUTENBHOTO 3KCIIEPUMEHTA 110 U3YUYEHUIO KOPPO3UHU CTAJIBHBIX U3JEJIMH B 3aBUCUMOCTH OT YCJIIOBHM ITPOLIECCOB.
Boccranosnenue meau u3 okcuaa meau (II) Bogopogom.
Buneodparments! u crnaiiabl « Ipou3BoICTBO UyTyHA U CTAIIM».
Buneodparmentst u crnaiiabl «3aenus U3 4yryHa v CTalim.
Buneodparmentst u cinaiast «[1pon3BoacTBO almtOMUHUSY.

JlaGopaTopHbie ONBITHI
37. BzaumoseiicTBue xeine3a ¢ pactBopoM cyibdara meau(ll).



38. [lomyueHne N3BECTKOBOM BOJIBI U OIBITHI C HEM.
39. Ilonyuyenue ruapokcuaos xenesa (I1I) u (II0).
40.KauecTBeHHbIC pEaKI[MK Ha KaTHOHBI jKeJe3a.

IIpakTuyeckue padoTbl
6. [TomyueHue xecTKON BOJIBI U CIIOCOOBI €€ YCTpaHEHHUS.
7. Pemienue sxcepuMeHTaIbHbBIX 33Ja4 1o TeMe «MeTauib.

XuMus M OKpyKamoIas cpeia
Crpoenue 3emiu: 11po, MaHTHs, 3eMHast KOpa, UX XUMUYeCKUi coctaB. Jlurocdepa u e€ xumudeckuit cocraB. Munepainsl. Pyasl. Ocanounsie
nopobl. [lonesnslie uckonaemple. XUMHUECKUN cocTaB ruipocepbl. XUMUYECKUI COCTaB aTMOC(HEPHI.
VICTOYHMKM XMMHYECKOTO 3arps3HEHUs OKpyXkarolled cpelpl. [00anbHbIE 3KOJIOTMYECKHE MpOoOJIEMbl 4YEIOBEYECTBA: IMAPHUKOBBIM (P QeEKT,
KHUCJIOTHBIE JI03K/IM, O30HOBBIE JIbIpbl. MeXayHapoJHOE COTPYIHUYECTBO B OOJIACTH OXPAHbI OKPY)KAIOIIEH Cpelbl OT XMMHYECKOIO 3arpsi3HEHUs.
«3en€Has XuMU».

JdeMoHcTpamun
e BuneodbparmenTs! u cnaiiasl «CTpoeHue 3eMin 1 e€ XUMUYECKUN cocTaBy. " KoleKkius MUHEpaaoB U TOPHBIX MOPO/I.
e Komnekmus «Pyapl MmeTamioBy.
e BuneodparmenTs u crnaiipl «I' modanbHbIe SKOJIOTHYECKHE MPOOIEMbl YeJIOBEUECTBAY.

JlaGopaTopHble ONBITHI
41. 3yueHue rpaHuTa.
42. I3yueHre MapKUPOBOK PA3IMYHBIX BUI0B MPOMBIIIJICHHBIX U TPOJOBOJILCTBEHHBIX TOBAPOB

O000menne 3HAaHUH 10 XMMHH 32 KYPC OCHOBHOM MIKOJbI. [ToaroroBka kK OCHOBHOMY rocyiapCTBeHHOMY JK3aMeHY
CrtpoeHue aToMa B COOTBETCTBHH C MOJIOKEHUEM XUMUYECKoro 31aemeHTa B [lepuonnueckoil cucreme. CTpoeHHe BellecTBa: XUMUYECKas CBA3b

U KPUCTAJNIMYECKUE PEHIETKH. 3aBUCUMOCTh CBOMCTB 00pa30BaHHbBIX 3IEMEHTAMHU MIPOCTHIX BELIECTB (METAJIOB, HEMETAJIIOB, 01arOpoHbIX ra3oB) OT
IIOJIOKCHUS 3JIEMCHTOB B Hepnozmqecxoﬁ cucreme. Tumosorus HCOPTraHNYCCKUX BCIICCTB, ACJICHUC X HA KJIIACChI U I'PYIIIIbI. HPGZ[CTaBI/ITeJII/I.

[Ipu3Haku M yCIOBHS NMPOTEKAHUS XMMHUYECKMX peakiuil. TUHojgorus XMMHUYECKUX PEeaKUMH M0 Pa3IMYHbIM OCHOBAaHUSAM. Peakluu HMOHHOTrO
obmena. OKUCIIUTETFHO-BOCCTAHOBUTEIILHBIC PEAKIIUH.

XUMHUYECKHe CBOMCTBA MPOCTHIX BELIECTB. XapaKTepHble XUMHUECKUE CBOMCTBA COJICOOPA3YIOLINX OKCUAOB, TMAPOKCUIOB (OCHOBAHUM, KUCIOT U
aM(pOTEPHBIX THAPOKCUIOB), COJICH.



B pe3yabTare u3yueHusi XaMHuM Ha 0230BOM YpOBHe B 9 Ki1acce

Yuyenuk HAY4YMTCH:

Ilonumamo

- XMMUYECKYIO0 CUMBOJIMKY: 3HAKH XUMUYECKHUX 3JIEMEHTOB, (POPMYJIbl XUMHUYECKUX BELIECTB, YPABHEHUS XUMUYECKUX PEAKIIHH

- Ba)KHEWIINE XMMHUYECKUE MOHITHS: BEIIECTBO, XMMUUYECKUN AJIEMEHT, aTOM, MOJIEKYJIa, OTHOCUTEIbHbIE aTOMHAsI U MOJIEKYJIIpHas MaccChl,
MOH, KaTHOH, aHWOH, XMMHUECKas CBA3b, 3JIEKTPOOTPULATEIbHOCTb, BAJIGHTHOCTb, CTEIIEHb OKUCIIEHHS, MOJIb, MOJISIpHAs Macca, MOJIIPHbBIN
00bEM, PACTBOPHI, DJEKTPOJIUTHl M HEIIEKTPOIHUTHI, AIEKTPOIUTUYECKAS IHCCOIMALUS, OKHUCIHUTENb W BOCCTAHOBUTENb, OKHUCICHUE H
BOCCTaHOBJICHHE, TEIJI0BOH 3((eKT peakiuu, OCHOBHBIE TUIIbl PEAKIIUH B HEOPraHUYECKONH XUMUHU

- (hOopMyIHPOBKH OCHOBHBIX 3aKOHOB M TEOPUN XMMHU: aTOMHO-MOJIEKYJIIPHOI'O YUEHHS], 3aKOHOB COXPAaHEHUSI MacChl BELLIECTB, IOCTOSHCTBA
COCTaBa BeIEeCTB, ABOraapo; nepuoauyeckoro 3akona J[.M.MenneneeBa; Teopuu CTpOSHHsI aTOMa U yYEHHsI O CTPOEHUH BEIECTBA; TEOPUHU
ANEKTPOIIUTUYECKON TUCCOLMALMU U YUEHUS O XUMUYECKON PEAKIUHU.

Has3zvigamo

- XMMUYECKHE JIEMEHTbI

- COEIMHEHNUS N3YYEHHBIX KJIACCOB HEOPraHMYECKUX BEILECTB

- OpraHuyYeckue BellecTBa Mo MX (opMmyse: MEeTaH, 3TaH, THIIEH, alleTHIIEH, METaHOJ, 3TAaHOJ, IJHUIEPHH, YKCYCHas KHCJIOTa, TJIH0KO03a,
caxaposa

Oovacnuamp

- (U3MYECKUI CMBICI MOPSIKOBOTO HOMEpa XMMHUYECKOI0 3J€MEHTa, HOMepa TPYyHIbl M MEepruosia B MEPUOANYECKON CUCTEME XUMHUYECKUX
anemeHToB J[.M1.MeHeneeBa, K KOTOPBIM 3JIEMEHT IPUHAIICKUT

- 3aKOHOMEPHOCTH U3MEHEHUS CTPOEHUS aTOMOB, CBOMCTB 3JIEMEHTOB B IIpe/iesiaX MajbIX IEPUOI0B U A-IpyIII, a TAK)KE CBOWCTB 00pa3yeMbIX
VMU BBICIIUX OKCUJIOB U TMJIPOKCHJIOB

- CYLIHOCTb MpOLEcca MEKTPOIUTUIECKON TUCCOLUAIMY U peaKkIii HOHHOro oOMeHa

Xapakmepu3zosamp

- XUMHUYEcKHe 3JeMeHTbl 1-20 Ha OCHOBE HUX IIOJOKEHHUS B IEPUOJUYECKOM cucreMe xumuueckux saemeHToB J[.M.MenneneeBa u
0COOEHHOCTEH CTPOEHUS UX aTOMOB

- B3aUMOCBSI3b MEXJly COCTaBOM, CTPOEHUEM U CBOMCTBAMU HEOPTAaHUYECKUX BELLECTB

-XUMHUYECKUE CBOICTBA OCHOBHBIX KJIACCOB HEOPraHMUYECKUX BEILECTB (IIPOCTHIX BEIIECTB U COETMHEHUN)

Onpeodenamo

- COCTaB BEIIECTB 10 MX (opMyIam

- BJICHTHOCTb M CTEMIEHU OKHUCJICHHUS 3JIEMEHTOB B COCITUHEHUN

- BUJIbl XUMUYECKON CBSA3M B COEAMHEHUAX

- TUIBI KPUCTAIIMYECKUX PELIETOK TBEP/AbIX BEIIECTB



-IIPUHA/UIEKHOCTb BELIECTB K ONPEIEIEHHOMY KJIaCCy COeAMHEHUIN

- TUIIbI XUMUYECKUX PEaKIUil

- BO3MOKHOCTb MPOTEKAHUS peakluil HOHHOTO OOMeHa

Cocmasnameo

- CXEMBI CTPOEHHUsI aTOMOB IIEPBBIX JBA/LIATH HIEMEHTOB epruoandeckoi cucremsl [[. M. Menneneesa

- (hopMyJIbI HEOPTAaHUYECKUX COCTUHEHNN U3YyUEHHBIX KJIacCOB BEIECTB

- YPaBHEHHSI XUMHYECKHX PEaKLUii, B TOM YHCIIE OKUCIUTEIHbHO-BOCCTAHOBUTEIBHBIX, C TIOMOIIHIO METO/Ia SJICKTPOHHOTO OajlaHca
be3zonacno oopawamosca

- ¢ XUMHUYECKOH MOCy10il 1 1abopaTopHbIM 000pyI0BaHUEM

IIpo6ooums xumuueckuii IKCnepumenm

- IOJITBEPKAAIOLINI XMMUYECKHH COCTaB HEOPIraHUYECKUX COEIMHEHHH

- IOATBEPKAAIOINNA XUMUUECKHE CBOMCTBA U3YUEHHBIX KJIACCOB HEOPTaHUYECKUX BELLIECTB

- 10 MTOJTyYEHHI0, COOMPAHUIO U PACIIO3HABAHUIO a3000pa3HbIX BELIECTB

- TI0 OTIPE/ICTICHUIO XJIOPHUJI-, CyIb(haT-, KapOOHAT-MOHOB U MOHA aMMOHHUSI C TOMOIIBIO KAYECTBEHHBIX PEAKIIHi

Buvituucnamo

- MacCOBYIO JI0JIF0 XMMHUYECKOT'0 3JIeMEHTa 110 (popMyJie COeAMHEHUS

- MacCOBYIO JIOJIIO BEILECTBA B PACTBOpE

- Maccy OCHOBHOI'O BEILIECTBA 10 U3BECTHON MACCOBOMH J10JI€ IpUMecen

- 00BEMHYIO JI0JIF0 KOMIIOHEHTA T'a30BOH CMECH

- KOJIMYECTBO BEILECTBA, 00BbEM WJIM MacCy BELIECTBA MO KOJIMYECTBY BELIECTBA, 00bEMY MJIM MAacCe PeareHTOB UM MIPOAYKTOB peaKIUU
Hcnonvzoeams npuobpemennsle 3HAHUA U YMEHUA 6 RPAKMUUECKOU 0eAMETbHOCHU U NOECEOHEBHOUl HCUZHU

- 17151 6€30MacHOTO OOPAIICHHUS ¢ BEIIECTBAMHU M MaTepHallaMH B TOBCEHEBHOM )KU3HU U TPAMOTHOTO OKa3aHHUs MEPBOM MOMOIIM MTPH 0XKOTaX
KHUCJIOTaMH U 1eJI0YaMHU

- JUIs OOBSICHEHUS OT/ICIBHBIX (PAaKTOB U MPUPOIHBIX SIBICHUIH

- JUI KPUTUYECKOH OLIEHKU MH(OPMAIMK O BELIECTBAX, UCIOIb3YEMbIX B OBITY

BbINYCKHUK NMOJYYUT BO3MOKHOCTh HAYYHThCH:

XapakTepu3oBaTb OCHOBHBIC METOIbI TO3HAHUS XUMUYECKUX 0OBEKTOB

Paznuuars xuMuueckre 0OBEKTHI (B CTaTHKE):

- XUMUYECKHE 3JIEMEHTHI U POCThIE BEIIECTBA

- METaJIbl U HEMETAILIbI (M XapaKTepru30BaTh OTHOCUTENIBHOCTh MPUHAICKHOCTH TAKMX 00BEKTOB K TOW WIJIM MUHOM rpymme
- OpraHU4ecKre U HeOPraHMUYECKUE COeTMHEHUS

- TUAPOKCHUIBI (KUCIOPOACOAepkKAIINE KUCIOThI, OCHOBaHUS, aM(OTEpHBIE THAPOKCHUIbI)



- OKCHJIBI HecoNieo0pa3yoIIre U coaeo0pas3yromire (KUCIOTHbIe, OCHOBHBIE, aM(pOTEpHBIC)

- BJICHTHOCTD U CTETICHU OKUCIICHUS

- CHCTEMATUYECKHE U TPUBHAILHBIC TEPMUHBI XUMUYECKOW HOMEHKIIATYPBHI

- 3HAKOBYIO CHCTEMY B XUMUU

Paznuuare xuMuueckre 0ObEKTHI (B TMHAMHKE):

- (pu3uvecKue U XMMUYECKHE CTOPOHBI TIPOIIECCOB PACTBOPCHHSI M JTUCCOITUAITUT

- OKHUCITUTEILHO-BOCCTAHOBUTEIIHLHBIC PEAKIIMH U PEAKITUH OOMEHA

- CXEMBI U YPaBHEHUS XUMHUUYCCKUX PEAKITUI

CooTHOCHTB:

- BK30TEPMHUYCCKHE PEAKIIUU U PEAKIIUU TOPCHUS

- KaTAJIMTUYECKHUE PEAKIIUU U PepMEHTATHBHBIC PEAKITII

- MeTaJllI, OCHOBHBIM OKCHJ, OCHOBAaHHE, COJIh

- HEMETaJUI, KUCIIOTHBIA OKCHUJI, KHCIIOTY, COJIb

- CTpOEHHUE aTOMa, BUJ XUMUYECKOU CBS3H, TUI KPUCTAJUIMYECKOM pelIeTky U (pu3ndecKkre CBOMCTBA BeIlllecTBa

- HaXOXJCHHE IEMEHTOB B IPUPO/IE M MPOMBIIIIEHHBIE CIIOCOOBI UX MOIYUYCHUS

- HE0OXOIMMOCTh XUMUYECKOTO MTPOU3BOJICTBA M TPEOOBAHUHN K OXpaHE OKPYKAIOLIEH cpeIbl

- He0OXOIMMOCTh MPUMEHEHHSI COBPEMEHHBIX BEIIECTB M MAaTEPHAIIOB M TPEOOBAaHUH K 3/I0pPOBHECOECPEIKEHHIO

BreiaBurate u 3KCepuMeHTaIbHO IPOBEPSITh TUIIOTE3bl O XUMHUYECKHUX CBOMCTBAX BEIIECTB Ha OCHOBE X COCTaBa, CTPOCHUS U
MIPUHA/IJISKHOCTH K OMPE/IeICHHOMY Ki1accy (TpyIIe) BemEeCTB

[TporHo3upoBaTh ClIOCOOHOCTH BEIIECTBA MPOSBIATH OKHCIUTEILHBIC HITU BOCCTAHOBUTEIILHBIC CBOMCTBA C YIETOM CTEIICHEH OKHCIICHUS
AJIEMEHTOB, BXOSIINX B €T0 COCTAB, a TAKXKE MPOJTYKTOB COOTBETCTBYIOIUX OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIIUN
CocTaByATh ypaBHCHHS PEAKIIUH C y9aCTHEM THITMYHBIX OKUCIIUTEICH U BOCCTAHOBUTENICH HA OCHOBE 3JICKTPOHHOTO OanaHca
OmnpenensTb BO3MOXHOCTh IPOTEKAHUS XUMUYECKUX PEaKIUii Ha OCHOBE JIEKTPOXUMHUECKOTO psijia HAMpsHKEHU MEeTasuioB, psaaa
AEKTPOOTPHUIIATEILHOCTH HEMETAIUIOB, TAOJIHUIBI PACTBOPHUMOCTH M YU€Ta YCIOBUH MPOBEACHUS PEAKITUi

[TpoBoaUTH pacueTsl MO0 XUMUYECKUM (HOpMyiaM U YpaBHEHUSIM

- U1t BBIBOIA (DOPMYJIBI COETMHEHUS TI0 MAaCCOBBIM JIOJISIM 3JIEMEHTOB

- JUTSI TIPUTOTOBIICHUS PACTBOPA C UCTIOJIB30BAHUEM KPUCTAJUIOTHIPATOB

- JUTSI HAXOKJICHHS JTOJIA BBIXO/1a MPOIYKTA PEAKIIUH TI0 OTHOIIICHHUIO K TEOPETUYECKH BO3MOKHOMY

- ¢ ucnoap3oBanue npasuia ['eit-Jlroccaka 06 00bEMHBIX COOTHOIICHUSX Ta30B



- C UCIIOJIb30BAHNUEM IIOHATUN «KMOJIbY», KMMOJIbY, «UUCIO ABOragpo»

- I10 TEPMOXUMHUYECKUM YPABHEHUSAM PEAKIIUU

ITpoBOIUTH XMMUUYECKHI SKCIEPUMEHT C HEYKOCHUTEIIbHBIM COOJIIOJCHUEM IPAaBUJI TEXHUKU 0€3011aCHOCTH

- [10 YCTAHOBJICHUIO KAUECTBEHHOI'O U KOJIMYECTBEHHOT'O COCTABA COCIMHEHHUS

- IIpY BBIIIOJIHEHNUH UCCIIE0BATEIBCKOTO IIPOEKTA

- B JIOMAIlIHUX YCJIOBUAX

Hcnonb30BaTh MpUOOPETEHHBIE KIIIOYEBBIE KOMIIETEHIMH JUIsl BBITOJHEHHs MPOEKTOB U Yy4eOHO-MCCIIEOBATENbCKUX PA0OT MO M3YyUYECHMIO
CBOMCTB, CITOCOOOB MOIYYEHHUS U paclio3HaBaHMs BEIIECTB

OnpenensaTb UCTOYHUKM XMMHUYECKON MH(OpMAIUM, NPEJCTaBIATh CHUCOK MH(POPMALMOHHBIX PECYpPCOB, B TOM YHCIE M HAa MHOCTPAaHHOM
A3bIKE, TOTOBUTHh HH(OPMALIMOHHBIN TPOAYKT U IPE3CHTOBATh €ro

OOBEKTUBHO OLIEHMBATh WH(POPMALHMIO O BEIIECTBAX W XUMHUYECKUX IMpPOIEcCaX, KPUTHYECKH OTHOCHTHCS K TICEBJOHAayYHOW MH(OpMaIuy,
HEe100pOCOBECTHON peKlaMe B CPEJCTBaX MacCOBOM MH(pOpMaLUu

Co3znaBaTh MOJENH U CXEMBbI JIJIsl peLIeHHs y4€OHBIX U MO3HABATEIbHBIX 3a/au.

4.TemaTu4eckoe IJIAHUPOBAHME KYPCa XMMUH.

9 kaacc
Pa3zgea kypca Koun OcHOBHOe coepkaHue M0 TeMaM
4ecTB
0
4yacoB
IloBTOpeHue u 0000meHue cBeaeHuid mo | S4. | 1. Kmaccudukanus HeOpraHM4eCKUX BEUIECTB U X HOMEHKIATypa. THIIbI
Kypcy 8 kiacca. XuMu4eckue peakuuu XUMUYECKOH CBA3U
2-3. Knaccuukanus XMMHUYECKUX PEAKLIUI 10 pa3IMuHBIM OCHOBAHUSAM
4-5. IloHsiTHE O CKOPOCTH XUMUUYECKOM peakinu. Karanus
XuMH4YecKHe peakuu B pacTBoOpax 94, | 1.D25MeKTpOIUTHYECKAs TUCCOIHAIUS
2. OCHOBHBI€ TTOJIOKEHHUS TEOPHUH IIEKTPOJUTUUECCKON TUCCOIUAIIIN
3-4. X¥MUYEeCKHEe CBOMCTBA KUCIIOT KaK 3JICKTPOJIUTOB
5. XuMHUYECKHE CBOMCTBA OCHOBAHUI KaK 3JIEKTPOJIUTOB
6. XMMHUYECKHE CBOMCTBA COJICH KaK JICKTPOJIMTOB




7. IloHsiTHE O TUAPOIU3E COJIEH
8-9. O6o0mIeHne u cucreMaTu3anys 3Hanui mo reme. KontponsHas padora Ne 1

HeMeTanasl M MX coeTUHEHUS

214

. O01mas xapakTepuCcTHKa HEMETaNIOB

. O6mias xapaktepuctuka 3neMeHToB VII A—rpynmsl - rajioreHoB

. CoenHeHUsI TaJIOTEHOB

. O6mas xapaktepucTtuka snemeHToB VI A-rpynmsl — xanbkorenon. Cepa
. CepoBoniopont 1 cynbhuabI

. Kucnopoanslie coeqrHenus cepbl

. OOm1ast XxapakTepUCTHKA 3J1€MEHTOB V A—Tpymiisl . A30T

8. Ammuak. Conu aMMOHUS

9 -10. Kucnopoanbsie cOeTUHEHUS a30Ta

11. ®ocdop u ero coenMHEHUS

12. Obmas xapakTepucTuKa 31eMeHToB [V A—Tpymimbl. Yriepon

13. KucnopoHble coOeuHEHUs yriepoia

14. YriieBoaopos

15. Kucnopoacoaepskamiye opraHu4eckie CoeIMHeHus

16. KpemHuii u ero coeiuHeHUs

17. CunukaTHasi IPOMBIIUIEHHOCTh

18. IlonyuyeHue HeMeTaIIOB

19. [lony4yeHue BaxKHEHIINX COETUHEHNUI HEMETAJIOB

20 - 21. O6obOmenne u cucremaru3amnus 3HaHWA 1O TemMe «Hemeramnel u mx
coequHeHus». KontponbHuas padorta Ne 2

~N NN R W

MeTaiibl 1 UX COeTMHEHUS

14 4.

1. O61mas xapakTepucTHUKa METAJIIOB

2. XMUYECKHE CBOMCTBA METAJLIOB

3-4. O6mias xapakTepuCTHKa 3JIeMEHTOB | A—TpyTisl
5. OOmras xapakTepucTka 31eMeHToB 11 A—rpymibr

6. XKecTkocTb BOABI U CIIOCOOBI €€ yCTpaHEHUS

7. ATFOMUHUI 1 €r0 COCTMHEHUS

8-9. XKene3o u ero coefMHEHU

10. Koppo3ust MeTajuioB 1 criocOOBI 3aIUThI OT HEE

11 -12. Metamisl B ipupoze. [lonsatue o metamiypruu
13. O600meHue 3HaHui Mo TeMe «MeTallTbh)




14. KonTponpHast padora Ne 3

JlabopaTopHBIil IPAKTUKYM

A

1. IlpakTtuueckas padora Ne 1. Pemienue skcnepUMEHTaNIbHBIX 3a/ad MO TEME
«DJIEKTPOJINTUYECKAS TUCCOLIALIMS)

2. [Ipaktuyeckas padora Ne 2 «3ydyeHne cBONCTB COMSIHONW KUCTIOTHI»)

3. Ilpaktuueckas padora Ne 3. «/3yueHune CBOMCTB CEPHON KUCIOTHD»

4. IIpaktuyeckas padora Ne 4. «[lomyuenne amMmmuaka 1 U3y4eHUE €TO CBONCTBY

5. IpakTtrueckas pabora Ne 5. «[lomydeHue yriaekuciaoro raa W U3y4eHHE €ro
CBOMCTB»

6. Ilpaktuueckass pabora Ne 7. PemieHue sKcrepuMEHTAIBHBIX 3a7ad IO TeME
«Meranasp

7. Ilpaktuueckas padora Ne 6 «0KecTKoCTh BOJBI M CITOCOOBI €€ YCTpaHEHHSD)

Xumus U OKpYysKaomas cpeaa

1. XuMuueckui cocTaB IJIaHEThl 3eMIIA
2. OxpaHa OKpyXarolen cpeabl OT XUMHUECKOTO 3arpsi3HEHUS

O0o0menne 3HAHWI MO XMMHHM 32 KypC

OCHOBHOM IIKOJIBI.

1. BemectBa
2. XUMHUYECKHUE peaKkIu
3. OCHOBBI HEOPTAHUYECKON XUMUU

Oo0meo0pa3zoBaTeIbHBIIN MOAYJIb

4q

HNTOroBblii KOHTPOJIb

1

Hroro:

B ToM 4nciie KOHTPOIBbHBIX padoT — 3

IIpakTn4yeckux paoor - 7

66 4

KaJIeH)IapHO-TeMaTI/I‘leCKOC IJIAHUPOBAHUE




Ba3oBblii ypoBeHb 00pa3oBaHust
9 kJace

(2 4 B HEOEMIO, BCEro — 68 4, U3 HUX 2 Yaca - pe3epB)

n/n

Tema

OcHOBHOE co/lep:KaHne YPOKa

JlomamiHee
3aJaHue

| IloBTOpeHMe 1 00001IeHHE CBeeHHI O Kypcey 8 kiaacca. Xumuyeckue peakuuu (6 4)

Knaccudukamms HeopraHMYeCKUX BEIIECTB U MX HOMEHKIIATypa. THIbt
XUMUYECKOU CBS3U
Nucrpykrax no Th

Bunaphsie coennHenns. OKCUIbI
CoJICOOPA3YIOIINE U HECOICO0pasyIoIIHe.
I'uapokcuapl: ocHOBaHMS, aM(OTEPHBIC
THIIPOKCHUJIBI, KUCIIOPOICOACPIKAIIUE KHCIOTHI.
Cpennuie, KUCIbIe, OCHOBHBIC U KOMITICKCHBIC
conu. Tumsl cBsI3M —HOHHAas, KOBAaJICHTHAas,
METaJTUYecKasi, BOJIOPOTHAS
JemoncTpanuu. O3HaKOMIICHHE C
KOJUICKIIUSAMU METaJJIOB M HEMETAJLIOB,
O3HaKOMIICHUE C KOJUICKIIUSIMU OKCHJIOB,
KHCJIOT U COJIEH

§1,Nc 7.8
cTp.12 Ne 2

2-3

Knaccudukamnms XuMIIeCKUX peakiuiil o pa3TudHbEIM OCHOBAHUSIM

O06001IeHne CBeIEHNI 0 XUMUIECKIX
peakuusax. Knaccuduxamnms XuMuaecKux
PEaKIuii Mo pa3TUIHBIM OCHOBAHUSM: 110
COCTaBY M YHCJIY pearupyrommx 1
00pa3yIomInXCs BEIECTB, 10 TEIUIOBOMY
a¢dexTy, Mo 00paTUMOCTH, TIO arPETaTHOMY
COCTOSTHHIO PEarupyroniux BEIIecTB, 10
W3MEHEHHUIO CTEIICHEH OKHUCIICHUS 3JICMCHTOB,
TI0 MCIOJIb30BaHMIO KaTaanu3aTopa
JlaGopaTopHbI€ ONBITHI

1. BzaumopeiicTBue aMMHaKa U XJIOPOBOAOPO/IA.
2. Peakuus HeUTpaniu3aIum.

3. Habmonenne temmoBoro ¢ dexra peakuuu
HEUTpaIU3aluu.

4. B3anmoieiCcTBHE CEPHON KUCTIOTHI C OKCHIOM

§2, Ne 6

§2,Ne 9




meau (I1).
5. Pa3noxeHue nepokcua BOIOPOJA C
MOMOIIIBIO KaTajia3bl KapTohest

[TonsiTHE 0 CKOpPOCTH XUMHUYECKOM peakinu. Karamus

[ToHATHE O CKOPOCTH XUMHUUYECKOUN pEAKLIUH.
DakTOpHI, BIAAIOINE Ha CKOPOCTh XUMHUYECKUX
peakuuii: Ipupoaa pearupyroImux BelecTB, UX
KOHIICHTpaLys, TEMIIEpaTypa, IUIOMAaghb
CONPUKOCHOBEHUS, HATMUUE KaTaInu3aTopa.
Karanus

JeMoHcTpauuu:

- 3aBUCHMOCTb CKOPOCTH XMMHYECKOH peakuun
OT MIPHUPOJIBI PEATUPYIOIINX BEILECTB.

- 3aBUCHUMOCTb CKOPOCTH XMMHUYECKON peaKiuu
OT KOHIEHTPAIINH PEATUPYIOIINX BEILECTB.

- 3aBUCHMOCTb CKOPOCTH XMMHYECKOH peakuun
OT IUJIOUIAJIU COINPHUKOCHOBEHMS pearupyromx
BEIICCTB («KHITSIIIUHN CIIOM» ).

- 3aBUCHMOCTb CKOPOCTH XMMHYECKOH peakuun
OT TeMIIepaTyphl PearupyroIux BeIEeCcTB
JlaGopaTopHbIe ONBITHI:

6. 3aBUCHMOCTH CKOPOCTH XUMHUYECKON peakinu
OT TPHPOABl pEarupyrolluX BEHmECTB Ha
npuMepe B3aMMO/ICHCTBUS pacTBOpOB
THOCYJb(araHaTpus W  XJopuaa  Oapwus,
THOCYJIb(aTa HATPUS U CONSTHON KHCIIOTHI.

7. 3aBUCUMOCTH CKOPOCTH XHUMUYECKON peaKkIuu
OT IPUPOJBI METAIJIOB MIPU UX B3aUMOEHCTBUU
C COJISTHOM KUCIIOTOM.

8. 3aBHCHMOCTh CKOPOCTH XUMHYECKOH peakinu
OT MPHUPOJBI KUCIOT MpH B3aUMOJEHCTBUU UX C
JKENE30M.

9. 3aBUCUMOCTH CKOPOCTH XUMHUIECKON peakinu
OT TEMIEePaTyphl.

10. 3aBHCHMMOCTH CKOPOCTH  XMMHUYECKOU
peaKIuy OT KOHLEHTPALUH.

11. 3aBHCHMOCTH CKOPOCTH  XHMHYECKOH
peakuuMyd OT TMJIOWAAHW  CONPHUKOCHOBEHMS

§3, Ne 3

§3, Ne 5




pearupyonux BeIecTB.
12.  3aBHCHMOCTH  CKOPOCTH  XHMHYECKOH
peaxuu OT KaTalnu3aropa.

XuMnueckue peakuuu B pacteopax (9 1)

BBoaHBIN KOHTPOJIb

bes zaganus

DIEKTPOIUTHIECKAs TUCCOITUATIHS OCHOBHBIE TIOJIOKEHUS TEOPHH

3IEKTPOIUTUICCKON TUCCOIMAIIIH

OcHoBHbIE MOJIOKEHUS TEOpHUU
EKTPOIUTUYECKON JHUCCOLIMAIHH.
KﬂaccmbHKauHﬂ HMOHOB M HX CBOICTBA.
KucnoTsl, o0cHOBaHUS U CONM KaK 3JCKTPOJIMTHL.
Wx knaccugukaiys u Juccouarms
JdemoHcTpanun

- 3aBUCHMOCTb 3JIEKTPOIPOBOAHOCTH YKCYCHOM
KHCJIOTHI OT KOHLIEHTPALIHU.

- IIBI/I)KCHI/IC OKpallICHHBIX HOHOB B
EKTPUYECKOM IIO0JIE.

8-9

XUMHUYECKHE CBOMCTBA KUCIIOT KaK IEKTPOIUTOB

OOmre XUMHYECKHE CBOMCTBA KHCIOT:

A3MEHEHNE OKpacKu WHJIUKATOPOB,
B3aMMOJEHCTBHE C MeTaJlaMH, OKCHIAMH H
THUAPOKCHIAMHI METAIUIOB u COJISIMH.

Monekynapuble ¥ HOHHBIE  (TIOJIHBIE U
COKpalléHHbIC) YpaBHEHHS PEaKIUii.
XUMHUYECKUI CMBIC COKpAIEHHBIX YPABHEHUI.
VYcnoBus — TpOTEKaHWS — peakuud  MexIy
3MEeKTPOJIMTaMH 10 KOHIA. Psa  akTUBHOCTU
METaJUIOB.

JlaGopaTopHbIe ONBITHI

14. V3MeHeHWe OKpacKd HUHAUKATOpPOB B
KHUCJIOTHOU cpefie.

15.Peaknust HelTpanu3auuu pacTBOpa LIENOYHU
PAa3JIMYHBIMH KHUCJIOTAMMU.

§6, N2 5,7




16. Tlomyuenune ruapokcuaa meau (II) m ero
B3aMMO/ICHCTBUE C PA3IMIHBIMU KUCIIOTaMH.

17. B3zaumojmeilcTBHE CHJIBHBIX KHCIOT C
okcumom menu (I1).

18. B3anMoeiCTBHE KUCIOT C METAJUIAMH.

19. KauecTBeHHast peakiysi Ha KapOOHAT-HOH.
20. [Momy4yenue cTyaHsI KDEMHUEBOM KHUCIOTHI.
21. KauecTBeHHass peakuus Ha XJIOPHUI- WIU
Cynb(haT-uHOHBI

10

XUMHUYECKUE CBOMCTBA OCHOBAaHUM KaK AJIEKTPOJIMTOB

OO0mue XUMHUYECKUE CBOICTBA
Ienode: B3aUMOACHCTBHE C  KHCIIOTaMH,
OKCHJIaMH  HeMeTauioB, coisimu.  OOmme
XUMHYECKUE CBOICTBa HEPACTBOPUMBIX
OCHOBAaHMI: B3aNMMOJICHCTBHE C KHCIIOTaMH,
pazioKeHue MpHU HarpeBaHUH.

JlaGopaTopHble ONbITHI

22. UI3MeHeHHWE OKpacKH WHAMKAaTOPOB B
LIEJIOYHOW CpeE.

23. BzaumMopelcTBUE IENOYEH C YIVIEKHCIBIM
ra3oM.

24. KauecTBeHHas peakuusi Ha  KaTUOH
aMMOHMUSL.

25. Monyuenue tuapokcuga memu (II) m ero
pas3oXeHHe.

§7,Ne 4,6

11

XUMHUYECKUE CBOMCTBA COJIEN KaK 3JEKTPOIUTOB

OOure XMMUYECKHUE CBOWCTBA CPEIHUX
coJieit: B3aMMOJCHCTBHC C KHCJIOTaMH,
I1eJI049aMH, COJISIMH U METaJIaMH.
B3anMozaeicTBIE KUCIBIX COJIEHN CO LIEIOYAMM.
JlaGopaTopHble ONbITHI
26. BzanmoeiicTBie KapOOHATOB C KUCIOTaMH.
27. llonyuyenue runpokcua xxenesa (I11).

28. BsaumopeiicTBue jkeine3a C PpacTBOPOM
cynedara memu (11)

§8, Ne 5(6,8)




12 [Tonatue o rugposurse coien I'maponus, Kak o0OMeHHOe §9, Ne 4
B3auMoJelcTBUE coned ¢ Bojoil. ['muaponus
COJI CHJILHOTO OCHOBaHUS U ciabOW KHCIIOTHI.
l'unponu3 comu cmaboro OCHOBAaHUS M CHIILHOU
kuciotsl. kana pH.
JemoHcTpanuu
Onpenenenue xapakrepa cpeibl B pacTBopax
coreit
13 O06001menne u cucTeMaTHU3alns 3HAHUH 10 TeMe « X UMUYECKHE PEaKIHH B PACTBOPAX JEKTPOIUTOBY §9, Ne 4
14 KonTpoabnas padora Ne 1 mo Teme «XHMHYeCKHe PeaKIIUH B PACTBOPAX 3JIeKTPOJINTOB) be3 3ananus
15 OO01as XxapakTepUCTHKA HEMETAJLJIOB CtpoeHne aTOMOB HEMETAUIOB M HX §10, Ne 6,7
nonoxenue B Ilepuommueckoil cucreme. Psn
3NEeKTPOOTpULIATENbHOCTH.  Kpuctanmuieckue
PEeIETKY HEMETaJUIOB — MPOCTHIX BEILECTB.
Amnotrponust u e€ npuuuHbl. Dusnueckue
cBolicTBa HemeTaiwioB. OOIIMEe XUMHUYECKUe
CBOMCTBA HEMETAJUIOB:
OKHCIIMTENbHBIE 1 BOCCTAHOBUTEIIbHBIE.
JdemoHcTpanun
Konnekius HemeTanos.
Mogenu KPUCTATMYECKUX pemeéToK
HEMETAJIOB: aTOMHBIE U MOJIEKYJISIPHBIE.
O30HATOP ¥ NPUHITUIIBI €T0 PAOOTHI
FopeHHe HEMETAJIJIOB - ITPOCTBIX BEIICCTB!
cepsl, hocdopa, IPEBECHOTO YIIIA.
16 OO0mas xapakTepucTika HeMeTaoB VIIA — rpymnmsl — raioreHos. lanorensl, cTpoeHHE HX aTOMOB U

Nucrpykrax no Th

MoJieKyJl. Pu3NUecKue U XMMHYECKHE CBOMCTBA
rajoreHoB. 3aKOHOMEPHOCTH U3MCHECHHUS
CBOICTB TalIOTEHOB B 3aBHCHUMOCTH OT HX
nonoxkenuss B Ilepuonmueckoit  cucrteme.
HaxoxneHue ranoreHoB B TMpHUPOAE U UX
noyiyueHue. buonorudyeckoe 3HAYEHUE U
MIPUMEHEHHUE TaJIoTreHOB.

JeMoHCTpauMu




OO0pas3Iibl TaJIOT€HOB - IPOCTHIX BEIIECTB.
BzanmoneiicTBHE TAJJONCHOB ¢ METaJIJIaMHU.
BreiTecHeHne xyopa OpoMOM WM HOJa U3
PacTBOPOB UX COIEH

17

CoennHeHNs rajIoreHoB

I'anorenoBo10poIbI u
COOTBETCTBYIOIIME HMM KHUCJOTBHI: IJIABUKOBAS,
colsiHasi, OPOMOBOAOPOAHAS, HOIAOBOJIOPOIHAS.
Tlanorenmnpl. KauecTBeHHBIE peakmuu  Ha
rajJoreHua-uoHsl. IIpumeHeHne coeauHEeHu
TaJIOTEHOB U UX OMOJOTHYECKast POJIb.
JemoHcTpanuu
Konnexkuus npupo HbIX coeMHEHUH XJI0pa.

JlaGopaTtopHblii onbiT 29. KauecTBeHHas
peaKkUys Ha XJIOPUA-UOHBI

§12,Ne 7,8

18

OO0mas xapakrepucTHka 1eMeHToB VIA- rpynmsl — xanskoreHoB. Cepa

OO0mmass xapakTepuCTHKa 3JIeMeHTOB VIA-
rpynmel. Cepa B mpupoie W e€ MoydeHHe.
AmnotponiHple  MoaMUKamMA cephl W UX
CBOlicTBAa. XHMMHYECKHE CBOWCTBA CEpPbl U €€
MIPUMEHEHUE.

JdemoncTpanumn B3aumopeiicTBue cepbl C
MeTaulaMy. I'opeHue cepel B KUCIOPoe

§13, Ne 5(6,
B).

19

CepoBoa0opoa u cybGUIbI
HNuctpykrax no Th

CepoBo0pOA: CTPOEHUE MOJIEKYJIBI,
(u3nueckue 1 XMMHYECKHE CBONCTBA,
nosy4yeHue u 3HaueHue. CepoBoAOpOIHAsL
kucnota. CynbQuabl U UX 3HAUCHHE.
JlromuHODOPEL.

Hdemoncrpanun: Komnexnus cyabQUIHBIX PYI.
KauecTBeHHas peakiyist Ha CyIbGUA-HOHBI

§14, Ne 6

20

KI/ICHOPOI[HBIC COCAUHCHUA CCPhI

Oxcun  cepoi(1V), cepHucTas KHCIOTa,
cynehuThl. KauecTBeHHas peakius Ha CyIbpUT-
WOH.

Oxcun ceppl  (VI), cepHas  Kwuciora,
cynb¢atsl. Kpucrammoruaparsl.

JdemMoHcTpanun

§15, N2 6,8,9




OOeciBeunBaHME  OKPAIICHHBIX TKaHEH W

[[BETOB CEPHUCTHIM I'a30M.

B3anmoneiicTBUE KOHUEHTPUPOBAHHOW CEPHOU

KHCIIOTBI ¢ MENIBIO.

OO0yrimBanue OpPTaHHYECKUX BEIIECTB

KOHLICHTPUPOBAHHOM CEPHOM KUCIOTON
JladopatopHubiii onbIT 30. KauecTBeHHas

peakuus Ha Cynb(aT-nOHBI

21

OO0mias xapaKTepuCTHKa SIEMEHTOB VA —TpyInbl. A30T

OO01mas XxapakTepUCTHKa 3JIEMEHTOB V A-
rpymnisl. A30T, CTPOCHHE €ro aToMa U
MOJIeKynbl. PU3MUECKHE U XUMUYECKHE
CBOIICTBA W MPUMEHEHHE a30Ta. A30T B IPUPOJIE
1 eT0 OMOJIOTHYECKast POb.

JemoHcTpanuu

Huarpamma «CoctaB Bo3ayXxa»

Buneodparmentst u cnaiiasl «IItinupu 6azapbi»

§16, Ne 4

22

Ammuak. Conu aMMOHHASA

AMMHUaK, CTpOCHHUE MOJICKYJIbI U (PU3NICCKHUE
CBOMcTBa. AMMEaYHas BOJa,, HAIATHIPHBIN
CIIUPT, TUAPAT aMMHUakKa. JIOHOpHO -
aKIENTOPHBI MEXaHN3M 00pa30BaHUs KaTHOHA
aMMOHMs. BoccTaHOBUTEIbHBIE CBOMCTBA
aMMMHakKka. COJII/I AMMOHUA U UX IPUMCHCHHC.
Ka‘-ICCTBeHHaSI pCaKiusa Ha KaTUOH aMMOHHH.
JdemoHcTpanun

[Tomrygenue, cobupanne U pacrio3HaBaHUE
amMMuaka. Pa3noxxenue puxpomara aMMOHUS
JlaGoparopublii onbiT 31. KauecTBeHHas
peaknys Ha KaTHOH aMMOHHS

§17,Ne 7,9

23-24

KI/ICJ'IOPO,[[HBIe COCOAMHCHMUA a30Ta

Oxkcugpel  a3oTa:  HecojeoOpasylomme |
KHUCIOTHBIE. A30THCTass KHCIOTa U HUTPUTEL.
A30THasi KUCIOTa, €€ MOJy4YeHUEe U CBOIICTBa.
HurpatsL
JdemoHcTpanun
B3aumMozeiicTBuE KOHIEHTPUPOBAHHOM a30THOM
KHCJIOTBI C MEIIbIO
["'opeHue uepHoro nopoxa

§18, Ne5

§18,Ne 6, 8




Pa3znoxeHue HUTpaTa Kajaus U TOPEHUE
JIPEBECHOTO YTOJIbKA B HEM

JlaGopaTopHsblii onbIT 32. XUMHUECKIE
CBOMCTBA a30THOM KUCJIOTHI KaK JIEKTPOIUTA

25

®Dochop u ero coenHEHMS

®ocdop, cTpoeHre aToMa U AITTOTPOIHS.
®dochunsr. Dochun. Oxcun Gochopa(V) u
oprodoctopHas kuciora. Gocatsl.
®dochopubie ynodperus. UHCEKTHITHIIE.
Hdemonctpauun OOpasibpl IPUPOTHBIX
coenuHenuii pocdopa. ['openune pochopa Ha
BO3IyXe U B Kuciopoze. [lomydenue 6enoro
(hocdopa 1 uctpITaHNE €ro CBOKWCTB
JladopaTopusiii onbIT 33. KauecTBeHHast
peaxius Ha hocdar-noH

§19, Ne 4,5

26

O01mmas xapakTepucTrKa 3J1eMeHToB [V A- rpynmsl. Yriepon

OO01mas xapakTepucTiKa 3J1eMeHToB [V A-
IpyMIbL: 0COOEHHOCTH CTPOSHHS aTOMOB,
IMPOCTHIX BECIIECTB U COGI[I/IHCHI/Iﬁ B
3aBUCUMOCTH OT IIOJIOXKEHHSI SJIEMEHTOB B
Ilepuoanueckoit cucteme. Yriepoa.
AnnorponHsie MoAu(UKaLUK: anMas, rpadur.
AwMopHBI1 yriepoa: caxa, akTHBUPOBAHHBIN
yrosb. AxcopOrus. XUMUYEeCKHe CBOMCTBA
yrnepoga. Kokcoxumuueckoe Npou3BoICTBO U
ero npoaykuus. KapOumsr.

Jdemoncrpanuu Komnekius «O0pa3ibt
NPUPOAHBIX COCTNHEHUH yriepoaar»

Ioptper H./I.3enunckoro. Ilornomenue
AKTUBHPOBAHHBIM YIJIEM PACTBOPEHHBIX
BEILIECTB MM I'a30B.

Y CTpoMCTBO IPOTUBOrasa.

§20, N2 6,8

27

Kucnopoansle coearHenus yriepoaa

Oxcun yrnepona(Il): ctpoenre MoIeKybl,
NOJy4eHHUe U ero cBoicTBa. OKcux
yraepona(IV): ctpoerne MONeKyIIbl, TOTyYeHEe
U ero cBOMCTBa. YTonbHas kuciora. Conu
YroJIbHOM KHCIIOTHI: KapOOHAThI U
runpokapOoHatsl. TexHuyeckas U nuieBas
coja.

§21,Ne 7,8




JladopaTopHslii onbIT 34. [TonyyeHue u
CBOMCTBa yroybHOU KUCIOTHL. 35. KauecTBeHHas
peaxius Ha KapOOHAT-HOHBI

28

Yrnesogopoasl. MacTpykTax no Th

Oprannueckast XuMus. YTIEBOIOPOIEL..

Meran, 3TaH W TpONMaH Kak TNpeJelbHbIC
(HaCBHIIICHHBIC)  YIJICBOAOPOIBLL. OJTWICH U
areTwieH, Kak HelpeeNbHbIe (HeHACHIIICHHBIE)
YTIIEBOIOPO/IEL. CTpyKTypHBIE thopMyITBI
BellecTB. ['opeHue yriaeBoaoponoB. Peakuuun
JETUAPUPOBAHUS TPEAENBbHBIX YIJTIEBOIOPOIOB.
KauecTBeHHBIE peaknuu Ha HeNpelelbHbIC
COCTMHEHMSL.

JdemoHcTpanun

Mopenu MoIleKyn MeTaHa, dTaHa, JITUJICHA,
alueTwieHa.  BzauMonelcTBUE — ATWIEHA  C
OpoMHOM BOJOH W pPacTBOPOM IIEpPMaHraHarta
KaJusa

§22, Ne 6.7

29

Kucnopoaconepskamnye opraHndeckue COeJMHEHUS

CrupThl. DTHIIOBBIN CIIAPT, €ro MOJTyUYCHHE,
NpUMEHEHHUE U PU3HOIIOTHIECKOe ICHCTBHE.
Tpéxaromublid ciupT riuiepruH. KauecTBeHHas
peakuysi Ha MHOT0aTOMHBIE CIIUPTHI. Y KCYCHast
KHCJIOTA - PEJCTaBUTENb Kilacca KapOOHOBBIX
KHCJIOT.

HeMoHcTpaunu

OO01e XMMUYECKUE CBOMCTBA KHCIIOT Ha
npuMepe yKCycHoOM kucnotel. KauecTBennas
peakuysi Ha MHOT0aTOMHBIE CIIUPTHI

§23,Ne 7,8

30

Kpemnuii 1 ero coennHeHus

Kpemnuii, cTpoeHue ero atomMa U CBOWCTBA.
Kpemuuit B mnpupome. Cumumuabl U CHJIaH.
Oxcun kpemunsa(1V). Kpemuuesas kucnora u eé
COJIN.

JdemoHcTpanun

Komnekuus «O0pas3isl MIPUPOIHBIX
COCIMHEHUI KPEMHHUSD)

Kommeknns crekna, KepaMuKH, LIEMEHTa WU
U3JEIUI U3 HUX

§24,Ne 4,5




Jla6opaTopHblii onbiT 36. [Ipomyckanue
YIJIEKUCIIOTO Tra3a uepe3 pacTBOp CHJIMKATa
HaTpus

31 CunukaTHast IPOMBIIIIEHHOCTD IIpousBoacTBo cTekina W uemeHrta. lIpomykums §25,Ne 3
CUJIMKATHOM MMPOMBIIJICHHOCTU:  ONTUYCCKOC
BOJIOKHO, KepaMHKa, hapdop, (asHC.
Onrtryeckoe BOJOKHO.
JdemoHcTpanun
Komnekmus NPOAYKIHA CUJIMKATHOU
MIPOMBIIIUIEHHOCTH.
Buneopparmentsr u cmaiigsr  «l[IponsBoacTBo
CTEKJIa U [IEMEHTa .
32 ITonyyenue HemMeTAIIOB Hemerannsl B mpupone. @pakuuoHHAS §26, Ne 5,7
NEeperoHKa JKUJIKOTO BO3AyXa Kak croco0
MOJy4yeHUs]  KUCJIOpOAa,  a30Ta,  aproHa.
[Momygenue docdopa, KpeMHHUs, Xjopa, HOJA.
DNEKTPONH3 PacCTBOPOB.
JdemoHcTpanun
Komnexkuus «IIpuponnsie COCAMHEHHUS
HEMETAIUIOBY .
Buneodparmentel u cnaiinel «DpakuuoHHas
MIEPETOHKA XKHUAKOTO BO3AYXa»
Buneopparmentsr u cmaiinet  «llomydenne
BOZOPOAA, KHCIIOpoJa u raJIor€HOB
ANEKTPOIUTHYECKHM CIIOCOOOMY.
33 TlonyyeHne BaKHENIINX XUMUUYECKUX COCTMHEHUN HEMETAILJIOB ITonydyenne cepHOM KHUCIOTBL: CBIPHE, §27,Ne 3,4

XUMH3M, TEXHOJOTMYECKas CXeMa, MeETOX
KUIIAIIECTO  CJI04, IIPUHOUIIBI TGHHOO6M€H3,
MPOTUBOTOKA M IUPKYJSILHUM. Oneym.
IIpon3BoacTBO amMMmaka: ChIpbE, XHMH3M,
TEXHOJIOTHYECKAs CXEMa.

JdemoHcTpanun

Mogenu anmapaToB Ajisl MPOU3BOJACTBA CEPHOM
KHCIIOTHI.

Mopesb KMIISIIIEro CI0sL.




Mogenb KOJIOHHBI CUHTE3a aMMUAKA.
Buneopparmentsr u cmaiigsl  «[IponsBoacTBo
CEpHOU KUCIOTH». BupeopparMeHThl U ciaaipt
«IIpon3BOICTBO aMMHUAKa.

Kommexknuss «CoIph€ [UIs1 TIONyYEHUS] CEpHOU
KHCIIOTBDY.

34

Kontpoabnas padora Ne 2 mo teme «HemeTaJuibl M UX COeTUHEHUSD)

35

IIpoMe:KyTOYHBIH KOHTPOJIb

36

OO01mmas XxapakTepuCTHKa METaJIOB

ITonoxxenne METaJIJIOB B
[Tepnoanueckoit cucTeMe XUMHUYECKUX
sanemeHToB A. M. MeHnzaeneeBa, cTpoeHHEe HUX
aTOMOB M KPUCTaJUIOB. MeTanmnnueckasi CBS3b U
MeTaJlJIMyeckass KpUCTaJUIMUecKas  pemérka.
®u3nyeckre CBOWCTBA METAJUIOB: AJEKTPO- U
TEIUIONIPOBOIHOCTD, OTPAXKAIOIIAsl CHOCOOHOCTb,
IUIacTHYHOCTE. CIIIaBbI ‘IépHI)Ie 1 OIBCTHBIC.

§28, Ne 7

37

XUMHUYECKHUE CBOMCTBA METAJIJIOB

MeTaibl KakK BOCCTAHOBUTEIIH.
DNEKTPOXUMHUYECKUI psn HaIpsOKECHUH.
BzaumoneiicTBue MeTaNIOB € HeMETaJLIaMHu,
OKCHIaMH, KHCJIOTaMHU, COJISIMH.
ATOMUHOTEPMUSL.

JlemoHcTpanuu

BzaumopeiicTBue HaTpusi, JUTHUS W KaldbLUs C
BOJOM.

l'openune HaTpus, ™MarHuss U Kele3a B
KHUCJIOpOJE.

Bcenplinika TepMUTHONU CMECH.

B3aunMozeiicTBue cMecu NOpOIIKOB CEpPhl U
JKeTe3a, IIMHKA U CEPHI.

BzaumopeiicTBue alOMHHHS C KHCJIOTaMH,
IeoYaMy 1 BOJOM.

B3anMopeiicTBue xene3a U MEIu C XJIOPOM.
BzaumojeiicTBue Meau ¢ KOHLIEHTPHUPOBAHHOM

§29, Ne 8,9




CEpHOM KHUCJIOTOM M  a30THOM  KHUCJIOTOM
(pa30aBieHHON U KOHIICHTPUPOBAHHOM ).
Jladopatopublii onbiT 37. B3aumopeiictBue
JKenesa ¢ pacTBopoM cynbhara meau (11)

38-39

OO01mas XxapakTepuCTHKa 3JIEMEHTOB [A-TpyTisl

OO0mas xapakTeprucTHKa 3MeMeHTOB [A-
rpynnsl  OKcHIbl ¥ THAPOKCHUIBI IETOYHBIX
METAILIOB, 150.4 MOJTyYeHHe, CBOICTBA,
npuMeHeHue. BakHelmue conu IIeNOYHbIX
MCTAJVIOB, MX 3HAUCHHUEC B KUBOM U HEKHBOM
MIPUPOJIC U B KU3HH YCIOBEKA.

Jemoncrpanus Okpacka IIaMeHH
COCTUHEHHSIMU IICIOYHEBIX METAJIOB

§30, Ne 1

§30, Ne 4,5

40

OO0mmas xapakTepucTHKa 37eMeHTOB [[A-rpymnms

OO0mas xapakTepucTHKa 31eMeHToB [1A-
TPYIIIIBI Oxcunpl 5 TUOPOKCUIBI
IIE€JI0YHO3EMETIbHBIX METAIJIOB, UX IOJIyYCHHE,
CBOMCTBa, IpUMEHEHHE. DBaxheime conu
IeJIOYHO3EMENIbHBIX METaJUIOB, UX 3HAUE€HHE B
)KUBOM W HEXUBOH TMpUPOAE U B KU3HU
yenoBeka.  KapOoHaTel W TUAPOKapOOHATHI
KaJbILU.

JemoHcTpanuu Oxpacka IUIAMEHU
COCIMHEHUSAMH IIEIOYHO3EMENbHBIX METaJJIOB.
I'amenue n3BecTH BOIOMU

Jladopatopubiii  ombiT 38,  [lomyuenue
W3BECTKOBOM BOZBI M OMBITHI C HEW

§31, Ne 5,6

41

ZKectkocTb BoIbI M C1IOCOOBI €€ yCTpaHEHHUS

JKéctkocTh  BOmBI:  BpeMEHHas WU

noctosiHHast. Croco0bl yCTpaHeHUs] BpeMEHHOH
xe€cTkocTr. CrocoObl yCTpaHEHUs TMOCTOSHHON
)KEcTKOCTU. IOHUTBI.
Jdemoncrpauuun IlomyueHue KeCTKOM BOJbI
B3aUMOJCHCTBUEM  YIJIEKHCIOIO Trasa u
U3BECTKOBOM BOJBI. YCTpaHEHUE BPEMEHHOM
JKECTKOCTH BOABI KHUITAYCHHEM H }Z[O63BJICHI/IGM
coabl. YCTpaHEHHE TMOCTOSIHHOM KECTKOCTH
BOJIBI 100OaBiieHHMEM COJbl. VIOHUTBI U IMPUHIIMIT
ux gedcTsus (BuaeodhparMeHT)

§32, Ne 8




42

AJITOMHHHH U €r0 COe TUHEHUS

CoenvHeHUsT aTIOMUHHUS B TIPHPOJIE.
XuMHYEeCKHe CBOMCTBa AJIIOMMHMS.
Oco0eHHOCTH OKCHAA U THAPOKCHUIA ATFOMUHUS
Kak aM(OTepHBIX coenuHeHn. BaxHelme
COJIY aJIFOMUHUS (XJIOpHU, CyJibdar).
JemoHcTpanuu
Komnexkuus NPUPOIHBIX COETMHEHUN
AJTFOMHAHUSA.

Buneodparmentst u cinaiapl «OKCHIT aTFOMHHUS
U ero Moau(puKammy.

[Tomyaenune amM(pOoTEepHOTO THUAPOKCHIIA
aJIFOMHMHUS M UCCIICIOBAaHUE €TI0 CBOMCTB.

§33,Ne 7

43-44

Kenezo u ero coenuHEHUS

OCOOEHHOCTH CTPOEHHUSI aToMa JKemesa.
Keneso B mpupone. Baxwuelimme pynsl xenesa.
Oxcunpt  u  ruapokeuanl  keneza(ll) wm
xkenesa(Ill). Comm xemeza(Il) m xemeza(lll).
OOHapyxeHHE HMOHOB KaTHOHOB JKene3a B
pacTBope. 3HaUEHHE COeTMHEHHH XKere3a.
Jlagopatopubie omnbiThl 39. llomydenne
ruapokcuos xkenesa (I11) u (I1I)

40. KayecTBeHHBIE PeaKIIMM Ha KaTHOHBI JKeJe3a

§34, Ne 4

§34, Ne 6,7

45

Koppo3zust metanios u ciocoOb! 3amuThl oT Hee. MHcTpykTaxk no Th

Koppozus XUMUYECKas u

DIIEKTPOXUMHUECKAs. 3alluTa METAJIOB OT
KOpPpO3UH.
Hemoncrpanun  Komnekuusa — «Xumudeckue
HMCTOYHHUKH TOKa» PE3yNbTaThl JJIUTEIBHOTO
JKCIIEpUMEHTA [0  MU3YYEHUIO  KOPPO3UH
CTaJIbHBIX W3JEJIHNI B 3aBUCUMOCTH OT YCJIOBHUH
MPOLIECCOB

§35, N2 5,6

46-47

Merasusl B npupoae. Ilonstue o metamrypruu

MeTtaJiibl B IPUPOJIC: B CBOOOIHOM BHJIC U B
BUJIe coenHeHU. [ToHsITHE O METaLTypruu.

§36, Ne 3,4




UépHas 1 uBeTHasi METAJLTyprus.
IIupomeTamyprusi, THAPOMETAIITYPTHs,
3NIEKTPOMETAILTYprud. [JoMeHHbIN Mpo1iecc.
IlepepaboTka dyryHa B CTaib. DIEKTPOIH3
PacCILIABOB.

§36, N2 6,9

48

O00011eHrEe 3HaHU 110 TeMe «MeTaliibhy

Ypok-ynpaxHeHue c HCTOJb30BAHUEM
CaMOCTOSITETFHOW pabOThl 10  BHIMIOJHEHUIO
MIPOBEPOYHBIX TECTOB, 3aIaHUHN U YIIPAKHEHUIN

Crp.190

49

Kontpoasnas padora Ne 3 no teme «MeTanibn

be3 3amanns

50

IIpakTiuaeckas padora Ne 1 Pemenne skcriepiMeHTaIBHBIX 3aa4 TI0 TeMe
«QNEeKTPOTUTHYECKAS TUCCOLUALIUS
HNuctpykrax no Th

CBolIiCTBa KHCJIOT, OCHOBAHMH, OKCUIOB U COJIEH
B CBETE TEOPUHU IIECKTPOTUTHICCKOM
JIUCCOITUAIINH U TIPEICTaBIeHIUH 00
OKHCIIUTENHHO-BOCCTAHOBUTEILHBIX PEaKIHIX

OTYET

51

IIpakTiuaeckas padora Ne 2. 3y4yeHne CBOWCTB COMSHON KHACIOTHI
Nucrpykrax no Th

CornstHast KHCI0Ta KaK CHITBHBIA IEKTPOIUT.
Tunuyable peakuu KUCIO0T, XapaKTepHBIE IS
COJISTHOM KHMCJIOTHI: B3aNMOJICHCTBHE C
MeTaJlJIaMH, OCHOBHBIMHU 1 aM()OTEpHBIMHU
OKCHJaMHU, OCHOBaHHSIMH U aM(POTEPHBIMH
TUAPOKCHUIAMU, coisiMu. KaduecTBeHHas peakius
Ha XJIOPHUI-UOH

OTYET

52

[IpakTiueckas padora Ne 3. M3ydeHne CBOWCTB CEPHOM KHCIOTHI
Nucrpykrax no Th

CepHas KHCII0Ta KaK CUJIbHBIN 3JICKTPOJIUT.
TunuyHble peakluyuu KUCIOT, XapaKTepHbIE IS
pa30aBIIEHHON CEPHOM KUCIOTHI:
B3aUMOJIEHCTBUE C METAIIAMHU, OCHOBHBIMH 1
aM(bOTCpHBIMI/I OKCHJaMH, OCHOBAaHUSIMHU U
aM(pOTePHBIMHU TUIAPOKCUAAMHU, COIISIMH.
KauectBeHHas peakuusi Ha cyyibdaT-uoH

OTYET

53

[IpakTnueckas padora Ne 4. [lomyueHrne aMMuaka M H3y4eHHE €ro CBOHCTB
MNucrpykrax no Th

[Nonyuenne, cobupanue u pacrio3HaBaHKUE
amMMuaka. M3yueHne pacTBOPUMOCTH aMMHaKa B
BO/JIC ¥ XapaKTEPUCTUKA OCHOBHBIX CBOMCTB
ruapara aMmMuaka. KauecTBeHHast peakiust Ha
KaTHuOH aMMOHUA

OTYET

54

[IpakTiueckas padora Ne 5. [lomydeHue yriaeKucIoro raza u u3y4eHne ero
CBOICTB
Mactpykrax no Th

[lony4enue, cobupanue u pacro3HaBaHUE
YIJIEKHUCIIOTO ra3a. M3yuenne pacTBOpuMOCTH
YIJIEKHUCIIOTO ra3a B BOJE U XapaKTEePUCTHKA

OTYET




KUCJIOTHBIX CBOMCTB YTOJIbHOM KHUCTIOTBI.
KauecTBennast peakius Ha kKapOoHaT- 1
THIIPOKapOOHAT-HOHBI

55

[MpakTuueckas pabora Ne 6. 2KecTKOCTb BOJIBI U CITOCOOBI €€ YCTPaHEHUS
HNuctpykrax no Th

[TonyueHue )KeCTKON BOJbl B3aMMOIEICTBUEM
YIJIEKUCIIOTO T'a3a U U3BECTKOBOM BOJIBI.
YcrpaneHue BpEMEHHOU KECTKOCTH BOABI
KHUISTYCHUEM U I00aBIICHUEM CONBL. Y CTpaHeHHE
IMOCTOSIHHOM JKECTKOCTH BOJIbBI JOOABIEHUEM
conbl. McnblTaHue :KeCTKOM BOJbI paCTBOPOM
MbLa

OTYET

56

[MpakTuueckas pabora Ne 7. Penienue skcepuMEeHTANBHBIX 33134 110 TEME
«Mertamms»
Nucrpykrax no Th

PCHICHI/IC 3KCHCpI/IMeHTaJH>HI)IX 3a1a4 Ha
pacro3HaBaHWE U IOJYYEHHE METANIOB M HUX
COeIUHEHUN

OTYET

57

XHUMHYECKHI COCTaB IIAHETHI 3eMIIA
HNuctpykrax no Th

Crpoenune 3eMiu: SApo, MAaHTHS, 3¢MHAas
KOpa, WX XUMUYeckuii cocTaB. Jlutocdepa u eé
XMMHMYECKUA  cocTtaB.  MuHepanbl.  Pyzbl.
Ocanounsle moponbl. Ilone3Hsle HCKOMaeMBbIe.
XUMUYECKUI COCTaB ruapochepsl.
XHUMHUYECKHI COCTaB aTMOC(hEPHI.
Hdemonctpaunn BupeopparmMeHTsl U cnaimsl
«Ctpoenne 3eMin U €€ XUMHUECKUAN cOCTaBy. "
Komnexkums MuHEpaIoB M TOPHBIX HOPOA.
Komnexmus «Pyas1 MeTamioy.
JlabopaTtopHslii onbIT 41. M3yuenue rpanuta

§37,Ne 5

58

OxpaHa OKpyKarollel cpeapl 0T XMMHUYECKOTO 3arpsi3HeHUS

Ucrounuku XIUMHYECKOTO 3arpsi3HEHMS
OKpYKaroIei CpPE/IbL ['mobanbHbIC
DKOJIOTUYECKHE  MPOOJIEMBI  YeIIOBEYeCTBa!
MapHUKOBBIA  3((]eKT, KHUCIOTHBIE JOXKIH,
030HOBBIC JIBIPBI. MexnyHapoaHoe
COTPYIHUYECTBO B obnactu OXpaHBI
OKpy)Karomeld  cpembl  OT  XHMHYECKOTO
3arpsi3HCHUS. «3eNEHAs XUMUS.

Hdemonctpaunn. BuneodparmeHTsl U chaimsl
«'mo0agpHBIE  DKOJOTHYECKHE  MPOOJIEMBI

§38, No 6
C1p.202




YCIIOBCUYCCTBA».

Jlagoparopublii  ombiT 42,  U3ydenwme
MapKHPOBOK pa3sIuYHBIX BHUJIOB
HPOMBIIIIEHHBIX " HPOJIOBOJIBCTBEHHBIX
TOBapOB

59

Bemecta

CrpoeHne atomMa B COOTBETCTBUHU C
NOJOXEHUEM  XUMHYECKOro  3JE€MEHTa B
ITepuoanueckoii cucreme. CTpoeHHe BelecTBa:
XUMHNYECCKas CBA3b u KpUCTATLIMYCCKUEC
peméTky. 3aBUCUMOCTh CBOMCTB 00pa30BaHHBIX
3JIEMEHTAaMH MPOCTBIX BEIIECTB (METaNJIOB,
HEMETAJUIOB, ONaropoIHBIX  Ta30B) oT
MOJIOKEHUST BJeMeHTOB B Ilepuogumueckoil
cucreme. THIIOIOTUSI HEOPraHWYECKUX BEIIECTB,
JeleHne WX Ha  KJacChl M TPYIIIIBL
IIpencraBurenu.

§39, tect

60

XHUMHYECKHUE PEaKLHU

IIpuznaku u YCIOBHS POTEKaHUS
XMMHMUYECKUX peakiuil. TUIONorus XUMUYECKHX
peakuuii IO pa3IUYHbIM OCHOBAaHMSIM. Peakiuu
HOHHOTO oOMeHa. OKHCIUTENBHO-
BOCCTAHOBUTEJILHBIC PEAKITUH.

8§40, tect

61

OCHOBBI HEOPTaHUYECKON XUMUHI

XUMHUUECKHE CBOMCTBAa MPOCTBIX BEIIECTB.

XapakTepHble XUMHUYECKUE CBOMCTBa
coneoOpasyloluX  OKCHIOB,  THAPOKCHIOB
(ocHOBaHMIA, KHCIIOT u amM(pOTEepHBIX

THUAPOKCHUJIOB), COJEH.

8§41, tect




62-63 | OOGueobpa3oBaTenbHbI MOLYIb «PelIeHne 3a1a4 U ynpaXHeHUH Ha TeMY « KIacCU(UKAIISI XUMHUECKUX PEaKIIUii»

2 TECT

64-65 | OGEeoOpa3zoBaTenbHbINH MOYIb «PelIeHne 3a1ad U yIpa)kKHEHUH Ha TEeMY « KJIACCU(UKAIINS BEIICCTBY 2 TECT
66 HToroBbiii KOHTPOJIbL 1 be3s 3ananus
Oo6mieobpa3oBaTenbHbI MOTyTb «Perienne pacuéTHBIX 3aa49 ¥ yIpaXHeHu» ( 6 yacoB)
Nen/mt | Kou-Bo Tema DNeMEHTHI COJIeP KaHUS TpeGoBanwms ypoka
JacoB
1 2 Pemenue 3a1ay v ynpaxHeHUI Ha TeMy « KiaccupUKaIums Knaccudukanms 3HATh: THIIBI XUMUYECKUX
XUMHYECKUX PEAKIUI» XUMHYECKUX PEaKIui peaKIuii.

YMeTs: pemiaTh pacuy€THbIE

3aJa4U U BBITIOJIHATH




YIPAKHEHUS

2 2 Pemenue 3a1au u ynpaxHeHu# Ha TeMy « Kiaccudukaius Bemect» | Knaccuduxaims Bemiects

3HaTh: KIaccuduKanus

XUMHNYCCKHUX BCIICCTB.

YMeTs: pemiaTh pacuy€THbIE
3a/1a4M U BBIIOJIHATh

YIPAKHEHUS

Y4yeOHO-MeTOAUYECKOE 0O0ecIIeUyeHne:

VueOHO-MeTOINUECKHI KOMIUIEKT II0 XUMHUH 9 Kilacca.
Yueouuk O.C. I'abpuensn, «Xumus» 9 kiacc, M. «llpocsemenuey, 2019 roxa.

a) IuTepaTypa JUIsl y4aluxcs:

E.A. Epemun, H.E. Ky3pmenko «CrpaBouHuK mkonsHUKA 10 XuMuH 8-11 kimace, M, «/Ipoday, 2010 r.
JLIO. AmukGepoBa «3aramMarenbHas xumusy, M, «ACT — [Ipeccy, 2009r.

Xumus. 9 knacce: yueOHUK 1715 001meo0OpazoBarenbHbiX yupexaeauii/ O.C. [abpuenss. - M.: [Ipoda, 2011.
Iabpuensa O.C. Xumus. 9 knacc: pabouas rerpans kK yueonuky ['adpuensaa O.C. — M.: [Ipoda, 2011.

0) iuTepaTypa AJisl yHUTeJs:
O.C. T'abpuensn, U.I'. Octpoymor «HacTomnbpHast kaura yunrtess» Xumus 9 kiace, M., «Jlpoday, 2010 r.

Xumus. 9 ki1.: KonTponbHble 1 ipoBepounbie paboTsl K yuebnuky O. C. ['abpuensna «Xumus. 9» / O. C. 'abpuensn, 11. H. bepeskun, A. A. Ymrakosa u n1p. — M.:

Hpoda, 2010.
Iabpuensu O. C., Bockobotinukosa H. I1. Xumus B Tectax, 3amauax, ymnpaxkHeHusx. 8— 9 ki — M.: [poda, 2010.

B) 3JIeKTPOHHbIE NOCOOMSI:




CD muckm «O011ast 1 HeopraHudeckas XUMHUD),
Opranuyeckass XUMUs

«BuptyanpHas n1abopatopusi»

WNHTtepHeT-pecypcebl:
http://www.chem-astu.ru/chair/study/genchem/index.html
http://bril2002.narod.ru/chemistry.html

http://www.chemel.ru/

http://www.prosv.ru/ebooks/Gara Uroki-himii_8kl/index.html
http://chem-inf.narod.ru/inorg/element.html
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