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ITossicHUTEeNbHAA 3aMIHCKA

Jlannast pabouasi mporpamMma cocTaBiieHa Ha ocHoBe DeznepanbHoro ['ocymapcTBeHHOro craniapra, TpeOOBaHHMM K pe3yJbTaTaM OCBOCHHS
OCHOBHOI 00pa3oBaTeNbHON MpOrpaMMbl OCHOBHOTO 0OIIero oOpa3oBaHus, MPOTrpaMMbl Kypca XUMUHU s 8-9 kimaccoB oO0IIeo0pa3oBaTeIbHBIX
yupexaeHui, npeamerHas juHUsS ydeOHukoB O.C.I'abpuensna, W.I'.OctpoymoBa, C.A.CnmagkoBa — M.: Ilpocsemenue, 2022. B Hell Takxke
YYUTHIBAIOTCS. OCHOBHBIE UJEU U mojoxeHus [Iporpammel pa3Butus U (GOpMUPOBAHMS YHUBEPCAIBHBIX YUCOHBIX JEUCTBUIN AJIT OCHOBHOTO OOIIETO
o0OpazoBaHwMs.

N3ydenne XxMMUM B OCHOBHOM IIKOJIE MPU3BAHO 00ECIECUHTD:
- hopmuposanue y y9amuxcsi XAMUIECKONW KapTUHBI MUPA KaK OPTaHUIECKOM YaCTH €ro IEJIOCTHONW €CTECTBEHHO-HAYYHOW KapTHHBI,

- pazeumue TIO3HABATEIHHBIX UHTEPECOB, UHTEIUICKTYaTbHBIX U TBOPUECKUX CIIOCOOHOCTEH ydaluxcs B MPOIECCe 3YUCHHUS UMH XUMHUYECKON HAYKH
U ee BKJaJa B COBPEMCHHBIN HayYHO-TEXHHUYECKHH Mporpecc; (GopMHpOBaHHE BaXKHEHIIWX JOTHYECKHX OMEpalUid MBIIUICHUS (aHAIU3, CUHTES,
00001eHIe, KOHKPETH3aIusl U JIp.) B MpOIecce MO3HAHUS CHCTEMbl BOKHEHIIMX TOHSATHH, 3aKOHOB M TEOPUH O COCTaBe, CTPOCHHUU U CBOMCTBAX
XUMHUUYECKUX BEILIECTB,

- socnumaHue y6€)KI[eHHOCTI/I B TOM, 4YTO HNPHUMCHCHUC IMOJTYYCHHBIX 3HaHUM U yMCHI/Iﬁ [0 XUMHH SIBJISETCS OOBEKTUBHOM HeO6XOI[I/IMOCTBIO HJIA
Oe3omacHOM pa6OTBI C BCIICCTBAMHA U MAaTCpraIaM B 6BITy " Ha IIPOU3BOACTBC,

- NpOoeKmuposanue U peanu3ayus BHIITyCKHUKAMH OCHOBHOM IIKOJIBI JJMYHOW 00pa30BaTEeIbHOW TPAeKTOPUH: BHIOOP mMpoduisi 00ydeHUs: B cTapiiei
IIKOJIE WK TTPO(ECCHOHAIBHOTO 00pa30BaTEIBHOTO YUPEIKICHUS,

- 0671A0€eHUe KTIOUEe8bIMU KOMNnemeHyuAmMu . y‘Ie6H0-HO3HaBaTeHBHHMI/I, I/IH(i)OpMaHI/IOHHBIMI/I, IOEHHOCTHO-CMBICIIOBBIMU, KOMMYHHUKATUBHBIMH.

1. O0masi xapakTepucTHKA y4e0HOro nmpeaMera

Hpe;[naraeMa;I pa60qa;1 nporpamMma 1o XuMHUH paCKpPbIBACT BKJIAJ yqe6H0ro npeamMeTa B JOCTUKCHUC Lejae OCHOBHOT'O 06].].[6‘1“0 O6p330BaHI/Iﬂ u
OmnpeacisicT BayKHEHIITHIE COACPIKATCIIBHBIC JIMHUU ITPEAMCETA:



° «Bewecmeo» - B3aUMOCBA3b COCTaBa, CTPOCHUA CBOI>'ICTB, MOJIYUYCHUA U TPUMCHCHUS BCUICCTB U MATCPHUAJIOB;

o «Xumuueckas peaxkyus» - 3aKOHOMCPHOCTH IMMPOTCKAHUA U YIIPABJIICHUSA IpOoUEeCCaMU MOJTYUYCHUA U ITPEBPAILICHNA BEILICCTB,

o «Xumuueckuil s3Ik - OIICPHUPOBAHUC CHCTEMOM BaKHEHIIIMX XUMHUUECKUX HOHHTHﬁ, BJIaJICHUE XUMHUYECKOMN HOMeHKﬂaTypOﬁ n CHMBOHHKOﬁ;

o «Xumus u dHcusHbY - CO6J'IIO}IGHI/Ie IpaBuI XAMUYECKOH 0€30IacHOCTH npu 06paHIeHI/II/I C XUMHWYECKNMH BCUICCTBAMU U MaTC€pUalaMi B ITIOBCC -
JHEBHOM >KM3HM U Ha IIpOU3BOJACTBC.

B kypce 3HaunTenpHast pojb OTBOJUTCS XUMUYECKOMY IKCIIEPUMEHTY: IIPOBEACHUIO IPAKTUYECKUX padoT U 1aOOPaTOPHBIX OMBITOB, (PUKCALIUN
U aHAJIM3Y UX PE3yJIbTAaTOB, COOJIIOJCHHUI0 HOPM U IIPaBUiI O€30MacHON pabOThl B XUMUYECKOM KaOUHETE.

Peanu3zanus nporpaMMel Kypca B Iporecce 00y4eHus O3BOIUT 00yUYaromIUMCs IOHATh POJIb U 3HAYEHUE XUMHUH CPEIU APYTUX HAyK O MPUPO-
ze.

2. MecTo Kypca XMMHH B OCHOBHOI 1IKOJ1€
@denepanbHbIil TOCYIapCTBEHHBIN CTAHAAPT MpPEeyCcMaTpUBAET U3yUYEHHE Kypca XMMHUHM B OCHOBHOM IIKOJIE KAK COCTABHOM YacTH MPEIMETHOMN
obnactu «EcTecTBEeHHO-HAay4HbIE PEIMEThHD.
Kypc paccunran Ha u3yuyeHue npeamera B o0beme 66 ydeOHbIX 4acoB Mo 2 yaca B Hesemro B 9 kiacce.
[Iporpamma peanmm3oBana B ydeOHukax xumun [abpuensa O.C., N.I'.OctpoymoB, C.A.CnaakoB. Xumusi 9 Kiacc, BBITYIICHHBIX
nznarenseTBoM «IIpocsemenue» 2022 r.

B cBsi3u ¢ ocobenHocTsaMu opranuzanuu o0yueHus B 2023-2024 yuye6HoM roy B pabodyro IporpaMMbl ObLITH BHECEHBI H3MEHEHUS: IPAaKTHUECKUE pa-
OO0TBI, CAMOCTOSATENFHO BBITOJIHSEMbIE YUAI[MUCS, BEIHECEHBI B OTIEJIBbHBIN 010K «JIabopaTopHBIi MPaKTUKyM», YBEIMYEHO BPEeMs, HAIPaBJICHHOE Ha
MOBTOPEHHE N3YUYEHHOTO B IIPEABIAYILEM Kypce XUMHUU.

B mpouiecce o0yueHust UCHOIB3YIOTCS pa3HOOOpa3HbIE METO/bI M TEXHOJOTHH, TAKUE TEXHOJIOTHH JTHYHOCTHO-OPUEHTHPOBAHHOTO MOJIX0a B
O6y‘-IeHI/II/I, I/IH(bOpMaI_H/IOHHO-KOMMYHI/IKaTI/IBHBIC TCXHOJIOTMHU, MCTOAbI U IPUEMBI 3JOPOBLC c6eperafomero 06yquI/1;1, MCTO NPOCKTOB, TCXHOJIOI'NH
JTUCTAHIIMOHHOTO O0YYCHHUS.

JucrannronHoe oOydeHne — ¢opma o0ydeHHs, MPH KOTOPOH MH(POPMALMOHHBIE TEXHOJOTUU SBISIOTCS BEAYIIMM CpencTBOM. Mcmomb3ys
3JIEMEHTHI JIUCTAHIIMOHHOI'O 06y‘-IeHI/I$I YUCHUK MOXKCET 3aHUMATLCA CaMOCTOATCIIbHO, ITPOCMATPUBATL BUJACO YPOKH, pCUIATH 06pa3OBaTeJIBHLIe 3aa4u.

JluctaHimoHHOE 00yUYEHHUE PACCUUTAHO:

- Ha y4Jalluuxcs, KCJIaromux HpI/I06p€CTI/I HOBBIC 3HAHUWS, YBJIICUCHHBIX yqe6HBIM IpeaAMCTOM;

- Ha BBITYCKHHMKOB MIKOJIBI, T'OTOBAIIUXCA K IIOCTYIIJICHUIO B HpO(i)GCCI/IOHaJ'II)HBIe O6pa3OBaTCJ'IBHI)Ie YUPCKACHUA CPECAHCIO M BBICHICTO
o0Opa3zoBaHus;



- Ha TCX, KTO HC UMCCT BO3MOXXHOCTH MOJJIYUUTH 06p2130BaT€J'ILHBIe YCIIyru B TpaﬂHHHOHHOﬁ (bopMe MO0 COCTOAHUIO 310POBLA.

C menpio peann3ayy JIeMEHTOB TUCTAaHIIMOHHOTO 00Y4EHHSI UCTIONB3YIOTCS CIEAYIOIINE PECYPCHI:

Ne ypoka Tema ypoka Hcnonp3yeMslil pecypc
4-5 [TonsTHE O CKOpOCTH XMMHUYECKOHN peakuuu. Karanus https://resh.edu.ru/subject/lesson/2102/start/
12 [TonsTHe o rugponuse coneit https://resh.edu.ru/subject/lesson/3123/start/
16-17 OO6mas xapakrepuctuka 3eMeHToB VII A—rpynmsl - rajoreHoB https://resh.edu.ru/subject/lesson/2075/start/
CoeuHenus raJloreHoB
19 CepoBoaopo1 U cyabpHUabI https://resh.edu.ru/subject/lesson/2434/start/
20 Kucnoponnbie coenuHeHus: cepbl https://resh.edu.ru/subject/lesson/2077/start/
22 Ammuak. Conr aMMOHWMS https://resh.edu.ru/subject/lesson/2078/start/
25 dochop u ero coeTUHEHUS https://resh.edu.ru/subject/lesson/2073/start/
30-31 KpeMHuii u ero coeuHenus https://resh.edu.ru/subject/lesson/2069/start/
CunmkaTHasi IPOMBIIIEHHOCTD
36 OO6m1ast XxapakTepruCTHKa METAIIJIOB https://resh.edu.ru/subject/lesson/3493/start/151213/
https://resh.edu.ru/subject/lesson/1607/start/
45 Koppo3ust meTanioB u cnocoObl 3alIUThl OT Hee https://resh.edu.ru/subject/lesson/3479/start/151187/
28 OxpaHa okpy>Karouieil cpesibl OT XUMUYECKOT0 3arpsi3HEHUS https://resh.edu.ru/subject/lesson/3504/start/151485/
3. Pe3yabTaTbl 0CBOEHHS Kypca XUMHUM
[lo 3aBepiieHNMM Kypca XMMHUHM Ha dTalie OCHOBHOTO 00IIero oOpa3oBaHUsS BBITYCKHUKM OCHOBHOM IIKOJIBI JTOJKHBI OBJIAJETh CIEAYIOLIUMHU
pe3ylibTaTaMu:

1. JInyHOCTHBIE pe3yJbTaThl:

1) ocoznanue cBoeit 3STHUYECKON MPUHAITICKHOCTH, 3HAHUE UCTOPUHM XUMHUU M BKJIaJIa POCCUICKON XUMUYECKON HAYKH B MHPOBYIO XUMHUIO;

2) ¢popmuposaHnue OTBETCTBEHHOTO OTHOLICHHS K TIO3HAHUIO XMMHU; TOTOBHOCTH U CIIOCOOHOCTH yYalllUXCsl K CAMOPAa3BUTHUIO U caM0o00pa3oBa-
HUIO Ha OCHOBE W3YYEHHBIX (DAaKTOB, 3aKOHOB U TEOPHUI XMUMHUH; OCO3HAHHOTO BBIOOpa U nocmpoeHue NHANBUIYAIbHOM 00pa30BaTeIbHON TPAeKTOPHH;

3) popmuposanue 1eTOCTHOM €CTECTBEHHO-HAYYHOU KApTUHBI MUPA, HEOTHEMJIEMOM YaCThIO KOTOPOM SIBJISIETCS XMMHUYECKask KapTUHA MUPA;

4) ognadenue COBPEMEHHBIM SI3bIKOM, COOTBETCTBYOIIUM YPOBHIO Pa3BUTHUS HAYKH U OOIIIECTBEHHON MPAKTUKH, B TOM YUCIIE U XUMUYECKUM;




5) oceoenue connanbHBIX HOPM, MPABUII TOBEICHUS, pOJICi 1 (OPM COIMABHON KHU3HHU B COLIUYME, IPUPOJIEC U YACTHOM JKU3HU Ha OCHOBE KO-
JIOTUYECKON KyJIbTYpbl M 0€301acHOro 00palleHus ¢ BEIIeCTBAMU U MaTepuaiamy;

6) popmuposanue KOMMYHUKaTUBHONH KOMIIETEHIIMH B OOIIIEHUH CO CBEPCTHUKAMHU U B3POCIBIMHU B Tpoliecce 00pa3oBaTesIbHON, 00IIeCTBEHHO-
M0JIE3HOH, yueOHO-HCCIIe1I0BaTeIbCKON, TBOPUECKON U IPYTUX BUJIOB I€ATEIBHOCTH, CBSI3aHHBIX C XUMUEH..

2. MeranpeaMeTHbIe pe3yJabTAThI:

1) onpedenenue neneit coO6CTBEHHOTo 00yUYEHHsI, TOCTAHOBKA U (OPMYJIMpPOBaHUE Ui ceOs HOBBIX 3ajay;

2) nnanuposanue MyTel TOCTHKEHUS JKEeITaeMOro pe3yJibTaTa 00y4eHHs] XUMUU KaK TEOPETUUECKOro, TaK U MPAKTUYECKOro XapaKkTepa;

3) coomnecenue cBOUX NEHUCTBHH C INIAHUPYEMBIMU pe3yJbTaTaMH, OCYIIECTBICHHE CIIOCOOOB JICHCTBUI MPH BBIMOJHEHUU JTAOOPATOPHBIX U
MPAKTUYECKUX pabOT B COOTBETCTBUU C MPaBUJIaAMH TEXHUKH 0€30MaCHOCTH;

4) onpedenenue UCTOUHUKOB XMMUYECKON MH(OpMAINH, ee MoTyuyeHHEe U aHaJIu3, CO3/1aHue MH(OPMAIIMOHHOTO MPOIyKTa U €ro Mpe3eHTalHs;

5) ucnonv3zo8anue OCHOBHBIX MHTEIUIEKTYaJIbHBIX ONEpaliil: aHaIu3a U CUHTE3a, CPABHEHUS M CUCTEMAaTHU3alluU, 0000IIEeHNs U KOHKPETHU3alluH,
ebls6eHUe TIPUUMHHO-CIEACTBEHHBIX CBA3EH U nocmpoeHue TOTHIECKOT0 PACCYKIEHUS U YMO3AKIIIOUEHHUs] HA MaTepHalle eCTECTBEHHO-HAYYHOTO CO-
JepKaHUs;

6) ymenue cozaBaTh, IPUMEHSITH U MPEOOPA30BBIBATH 3HAKU M CUMBOJIBI, MOJICTIH U CXEMBI JJISl peIIeHus] Y4eOHBIX U TT03HABATENIbHBIX 3a/1a4;

7) popmuposanue u pazsumue SKOIOTMUECKOTO MBIIUICHHUS, Y MeHUe TIPUMEHSTh €ro B I03HABaTebHOW, KOMMYHUKAaTUBHOM, COIMAIIbLHOM MpaK-
THKE 1 TPO(peCCHOHATEHON OPHEHTAINH;

8) eenepuposanue nien u onpeneaeHue CPeCTB, HEOOXOIUMBIX JIUIS UX peaTu3aliu.

3. IIpeaMeTHbIe pe3y/bTaThI:

1) ymenue 0603HAYATH XUMHUECKHUE DJIEMEHTHI, HA3bIBATh WX M XapaKTEPU30BaTh HA OCHOBE TMOJIOKEHUS B TIEPUOTMIECKON CUCTEME
JI.I.MeHneneena;

2) ¢opmynuposarue U3ydeHHBIX MOHATHN: BEIIECTBO, XUMUICCKUN IJIEMEHT, aTOM, MOJIEKYJIa, MOH, KATHOH, aHUOH, TIPOCTOE M CII0KHOE Be-
HIECTBO, XUMUYECKAs pEaKIUsl, BUJbl XUMUYECKUX PEAKUUU U T.1I.

3) onpeodenenue mo GpopmMyiiamMm cocTaBa HEOPTAHUUECKUX U OPTaHUYECKHUX BEIECTB, BAJIGHTHOCTH aTOMOB XUMHUYECKHUX AJIEMEHTOB HJIU CTEIle-
HHM UX OKHCJICHUS;

4) nonumanue nHMOPMAITUHU, KOTOPYIO HECYT XUMHUECKHUE 3HAKH, POPMYIIbI, YPABHCHHUS;

5) ymenue knaccuduIUPOBATH IPOCTHIC U CIOKHBIC BEIIECTBA;

6) gopmyruposarue NEPUOIUIECKOTO 3aKOHA, OOBICHEHNUE CTPYKTYPhI M HHPOPMAIIHH, KOTOPYIO HECET MEPUOTNIECKAsI CHCTEMa XUMUYECKUX
sanemeHToB J.M.MeHneneeBa, packpblTuE 3HAUCHHUS IEPUOANUECKOTO 3aKOHA;

7) ymeHuexapakTepU30BaTh CTPOCHHUE BEIIECTBA — BUABl XUMUYCCKUX CBS3EH M THITHI KPUCTATUTMUYECKUX PEIIETOK ;

8) onucauue CTpOSHUS ATOMOB XUMUYECKUX IJIEMEHTOB C MOPSIIKOBEIMU HOMepamu 1-20 u 26, oToOpakeHHne UX ¢ TOMOIIBIO CXEM;

9) cocmasnenue GopMysT OKCHIOB XUMHUIECKUX DJIEMEHTOB U COOTBETCTBYIOIIUX UM THIPOKCHJIOB;



10) nanucanue CTPYKTYpHBIX (GOPMYI MOJIEKYJISIPHBIX COSAMHEHUH U (POPMYIIBHBIX €IMHUI] MOHHBIX COSAMHEHH M0 BaJICHTHOCTH, CTETIEHU
OKHCIICHHS WJIH 3apsily NOHOB,;

11) ymenue popMynupoBaTh OCHOBHBIC 3aKOHBI XUMHH: TOCTOSIHCTBA COCTABA BEIIECTBMOJICKYJIIPHOTO CTPOCHUS, COXPAHEHHUSI MacChl BELIECTB,
3aKOH ABOTaJIpo;

12) ymenue GpopMynupoBaTh OCHOBHBIE TOJI0KEHUSI aTOMHO-MOJIEKYJIIPHOTO YYEHUS U TEOPUH IEKTPOIUTUUYECKON TUCCOLUAIINH;

13) onpedenenue npu3HaKoB, YCIOBHM MPOTEKAHUS U MPEKPALICHUS peaKLnii;

14) cocmasnenue MONEKyIAPHBIX YPAaBHEHUA XUMUYECKUX PEAKIM, TOATBEPIKIAIOMINX 00IIMe XMMUYECKHE CBOMCTBAa OCHOBHBIX KJIaCCOB He-
OpPraHUYeCKHUX COCITMHEHUN M OTPAKAOIINX CBSI3U MEKAY KIIacCaMH COCTUHCHUH;

15) cocmasnenue ypaBHeHUH peakiyii ¢ y4acTHEM JIEKTPOIUTOB TaKKe B MIOHHOH (opme;

16) onpedenenue N0 XUMUIECKUM YPAaBHEHUSIM TIPUHAIICIKHOCTH PEAKIHIA K OTPEICIICHHOMY THITY WJIH BUY;

17) cocmagnenue ypaBHEHUI OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIMI ¢ TOMOIIBIO METO/1a SJICKTPOHHOTO OasaHca;

18) npumenenue MOHATUI «OKUCIICHUE)» U «BOCCTAHOBIICHHE» JUUISI XapPAKTEPUCTHKH XMMHUYECKIX CBOWCTB BEIECTB;

19) onpedenenuec MOMOIIBIO KAUECTBEHHBIX PEAKLUI XIOpUI-, CyIb(aT- 1 KapOOHAT-aHUOHOB U KAaTHOHA aMMOHHUS B pacTBOPE;

20) ob6vsacHeHue BAUSHUS PAa3IUYHbBIX (DAKTOPOB HA CKOPOCTH PEaKLIUii;

21) ymenue xapakTepu30BaTh MOJIOKEHUE METAJUIOB M HEMETAJUIOB B IEPHOANYECKON CHCTEME IEMEHTOB, CTPOSHUE UX aTOMOB M KPUCTAJLIOB,
oOmme pu3nIecKrne 1 XUMHIECKIE CBOMCTBA,;

22) 06wsacHeHue MHOTOOOpa3ns MPOCTHIX BEIIECTB SBJICHUEM AIJIOTPONHHU C YKa3aHUEM €€ IPUUMH;

23) ycmamnosnenuepa3znaduii THIPO-, THPO — U DIIEKTPOMETAIUTYPTHU ¥ HIUTIOCTPUPOBAHUE ATHX Pa3IMUUi MPUMEpPaMH POMBIIIIICHHBIX
CHOCO0OB MOJTyYEHHS METAJUIOB,;

24) ymenue oasams o01IyI0 XapakTepucTHKY 31emMeHToB I, I, VIIA— rpynm, a Takxke BoJopo/ia, KUCIOpoa, a3oTa, cephl, hocdopa, yriaeposa,
KPEMHHUS M 00pa30BaHHBIX MMU MPOCTBIX BEIIECTB U BXKHEUIIINX COeIMHEHUHN (CTpOeHHE, HAXOXKACHUE B IPUPOJIE, TONyUeHHe, PU3uIe-
CKHE M XHMUYECKHE CBOWCTBA, IPIMEHEHHE);

25) ymeHue onuchIBaTh KOPPO3HIO METAIIJIOB U CIIOCOOBI 3aIIUTHI OT HEE;

26) ymeHue IpoOU3BOINTH XUMHUYECKUE pacyeThl IO (JOpMYJIaM U YpPaBHEHUSIM PEaKIIHii;

27) onucanue CBOMUCTB U MPAKTUYECKOTO 3HAYCHHS N3yUYEHHBIX OPIraHUYECKHUX BEIECTB;

28) gvinonnenue 0003HAYEHHBIX B IPOrpaMMe SKCIIEPUMEHTOB;

29) cobarodenue ipaBui 6e30MacHOM pabOThl B XUMUYECKOM KaOMHETe.

4. Copep:xanue y4eOHOro npeamMera U TpeGOBaHUS K YCBOCHHIO MPOIPaMMbI
Kypc xumuu 9 knacca npeznonaraeT u3ydeHue cienyromux paszaesnos: «lloBropeHne u 00001meHne cBeJleHuit o Kypey 8 kiaccay, « XuMuye -

CKHE pCAaKIMU B paCTBOpPaAx 3JICKTPOJIUTOB), «Hemeramner n ux COCOAUHCHUA, «MeTamisl 1 ux COCOAUHCHUAY, «XuMHS U OKpYyXKaroiiad cp€aa», a Tak-
XKEC ((O606IJ_ICHI/IC 3HAHUH 10 XUMHUHU Kypca OCHOBHOM MIKOJIBL. [IoAroTOBKa K OCHOBHOMy ToCydJapCTBECHHOMY OK3aMCHY»



IToBTOpEeHune n 00001MIeHUe CBeIeHUIT 10 Kypcy 8 kiacca

bunapusie coequaenus. Okcusl coiaeodpasyronue 1 HeconeoOpasyromue. [ napoKkcuibl: OCHOBaHMs, aM(pOTEpHbIE THIPOKCHUIbI, KHUCIOPOACO-
Jiepkamue KucioTel. CpelHue, KUCIIbIE, OCHOBHBIE U KOMIUIEKCHBIE COJIN.

Tuns! cBsa3u. Monsbi Tin cBA3u. KoBaneHTHasI nosisipHas M KOBaJICHTHAs! HEMOJISIpHAs CBA3b. MeTandeckas CBsI3b

O06006111eHre CBEeACHUH 0 XUMUYECKUX peakiusax. Kinaccudukanus XuMHUYeCKUX peaklnii o pa3IMyHbIM OCHOBAHUSAM: COCTAaBY U YHUCITYy pearu-

pyromunx u 06pa3y1011114xcsi BCIICCTB, TCIIJIOBOMY B(I)(I)GKTY, HaIpaBJICHUIO, U3MCHCHUIO CTEIICHEW OKUCIICHUS 9JICMCHTOB, 06pa3y101u1/1x pearupyromumc
BC€IIICCTBA, (1)336, HCIIOJIB30BAHHIO KaTaJIMn3aTopa.

[TonsiTHe 0 CKOPOCTH XMMHUYECKOU peakuuu. DakTopbl, BIUSIOIME HA CKOPOCTh XUMHUECKUX PEAKIIM: MPUPOIa pPearupyroumx BelecTB, UX
KOHIICHTpAIIWs, TEMIIepaTypa, TUIoaab CONMPUKOCHOBEHHSI, HATMYUE KaTtanu3aropa. Katamms.

JleMoHCcTpanun
e (O3HaKOMJIEHHE C KOJUIEKIIUSIMHU METAJJIOB U HEMETAJLIOB.
O3HaKOMJIEHHE € KOJUIEKIUSMHU OKCHIOB, KUCIIOT U COJIEH.
3aBUCHUMOCTH CKOPOCTH XUMUYECKON Peakliuu OT MPUPOIbl PEarupyronux BeIecTB.
3aBHUCUMOCTH CKOpPOCTH XUMHYIECKOH p€aKuu OT KOHOCHTpaUWH pCarupyromux BEIICCTB.
3aBUCUMOCTh CKOPOCTH XMMHUYECKOH peakIuy OT IUIOIIA 1 CONPUKOCHOBEHUS PEarupyONUX BEIIECTB («KUISAIUN cIoi ).
3aBUCUMOCTb CKOPOCTH XMMHUYECKON PEAKIMM OT TEMIIEPATyPbl PEarupyoLINX BELIECTB.

JlabopaTopHBbIe ONBITHI

1. BaumopelicTBue aMMHuaka v XJIOpoBOJAOpOA.

2. Peakuus HeUTpanu3aluu.

3. Habmronenue temnoBoro 3¢ ¢exra peakiuy HenTpaau3alnu.

4. BzaumoelicTBrEe CEpHOI KUCIOTHI ¢ okcuoMm menu (II).

5. Paznosxenue nepokcuaa BOAOPO/a C MOMOIIBIO KaTajga3bl KapTodens

6. 3aBUCUMOCTH CKOPOCTH XMMHUYECKON peaKLUH OT MPUPO/IbI pearupyromrx BEeIecTB Ha MPUMepe B3aUMOCHCTBUS pacCTBOPOB THOCYJIb(aTaHATPUs U
xyiopuja 6apusi, THOCYJIb(haTa HATPUS U COISTHON KHUCIOTHI.

7. 3aBUCUMOCTb CKOPOCTH XMMHUYECKON pEaKIIMK OT NPUPOABI METAJJIOB ITPU UX B3aUMOJAEUCTBUH C COJSTHOW KHCIIOTOM.
8. 3aBUCUMOCTbh CKOPOCTH XUMUYECKON PEAKLIUH OT MPUPOIBI KUCIOT MPH B3aUMOJCHCTBUU UX C JKEIE30M.

9. 3aBHCHUMOCTBH CKOPOCTH XMMHUYECKOHN pPEAKIIUK OT TEMIEPATYPHI.

10. 3aBUCUMOCTB CKOPOCTH XMMUYECKON PEAKIINN OT KOHIICHTPALIUH.

11. 3aBUCHMOCTb CKOPOCTH XUMHUYECKOM pEaKLMy OT IUIOIIA I COIPUKOCHOBEHHUS PEArUPYIOLIUX BELIECTB.

12. 3aBUCUMOCTb CKOPOCTH XUMUYECKOM PEAKIIUK OT KaTaau3aTopa.



XMMHYECKHE PEAKIMH B PACTBOPAX YJIEKTPOJIUTOB

[TonsiTe 00 SIEKTPONUTHYECCKOW TUCCOIMAIIUU. DJICKTPOIUTHI M HEIJIEKTPOJUTHL. MEXaHW3M JHUCCOIMAIIMN DJIEKTPOIUTOB C Pa3IMYHBIM
xapakTepoM cBsi3U. CTeNeHb IeKTPONUTUIECKON Arccoruaii. CHIBHBIEC U CIa0bIe AIEKTPOIIUTHI.

OCHOBHBIE TOJIOKEHHSI TCOPUH IIEKTPOMTHUECKON auccoruanuu. Knaccudukaims HOHOB U WX CBOMCTBA. KHCIOTHI, OCHOBAaHUS M COJIU KaK
ANEeKTPONUThL. X KilaccupuKkamus u JUCCOIUaIus.

OO0mume XMMHYECKHUE CBOMCTBA KHUCJIOT: M3MEHEHHE OKPACKH WHIWUKATOPOB, B3aMMOJICHCTBHE C METaJJIaMH, OKCHUJIAMU WM THUIPOKCHIAMH
METAJIJIOB U COJIIMU. MOJIEKyISIpHBbIE U HOHHBIE (TIOJTHBIC U COKpPAIIEHHBIE) YPABHEHUSI PEaKIIU.
XUMHUYECKUH CMBICII COKPAIIEHHBIX YPaBHEHUH. Y CIIOBUS NMPOTEKAHUS PEAKIIMI MEXy JJIEKTPOIUTAMU 10 KOHIA. Pl akTHBHOCTH METAIJIOB.

OO0mue XMMHYECKHe CBOMCTBA IIEIOYEH: B3aUMOJCUCTBHE C KHCIOTAMH, OKCHIAMH HEMETaJUIoB, coysiMu. OOIIHe XUMHUYECKUE CBOMCTBA
HEpPACTBOPUMBIX OCHOBAHUI: B3aUMOJICHICTBHUE C KUCIOTAMH, PA3JIOKEHUE ITPU HAarPEBaHUH.

OO0mue XMMHYECKHUEe CBOMCTBA CPETHUX COJICH: B3aMMOJCHCTBUE ¢ KUCIOTaMH, MIEIOYaMHU, CONIIMUA U METalaMu. B3anMopelicTBUe KHCIBIX
COJIEH CO IIeJI0YaMHu.

I'unponus, kak 0OMEHHOE B3aUMOJICUCTBUE COJiel ¢ BOJOW. [ MaApoIu3 cou CUIFHOTO OCHOBaHUS U C1a00i KUCIoThL. ['uaponus conu cnaboro
OCHOBaHMS U cUJIbHOU KucioThl. [Ikama pH.

CBoiicTBa KHUCIIOT, OCHOBaHUM, OKCHJIOB M COJIEW B CBETE TEOPUM DJICKTPOIUTHUECKON AUCCOLMAIMU U OKUCIHUTEIBHO -BOCCTAHOBUTEIBHBIX
peaKuid.

JdemoHcTpanuu.
e llcnbITaHue BEIIECTB U UX PACTBOPOB Ha 3JEKTPOIPOBOIHOCTE.
e 3aBUCUMOCTb JIEKTPOIMPOBOJHOCTH YKCYCHOU KHCIIOTHI OT KOHIEHTpAIUH.
e J[BM)KEHHE OKPAIICHHBIX HOHOB B JIEKTPUUYECKOM TOJIE.
e OmnpeneneHre XxapakTepa Cpeabl B pacCTBOpPax COJICH.

JlaGopaTopHble ONbITHI.

13. ducconnanus caabbixX 3JEKTPOJUTOB Ha MIPUMEPE YKCYCHOU KUCIIOTHI.
14. I3MeHeHne OKpaCcKU WHJIUKATOPOB B KUCJIOTHOM CpeJie.

15.Peakuus HENTpanu3auy pacTBOPa MIEIOUN Pa3INYHBIMU KUCIOTaMHU.
16. ITonmyuenune runpoxcuaameau(Il) u ero B3anMoeiicTBrE ¢ Pa3TMIHBIMUA KUCIOTAMHU.
17. BzaumoaeicTBrE CHIIBHBIX KUCIIOT ¢ okcuoM meau (11).

18. BzaumonencTBre KUCIOT C METAJUIaMMU.

19. KauecTBeHHas peakiysi Ha KapOOHAT-HOH.

20. Ilomyyenue CTy1HS KPEMHUEBON KHCIIOTBHI.

21. KayecTBeHHas peakiusi Ha XJIOPHU/- WIH CyTb(aT-HOHBI

22. I3MeHeHre OKpACKA UHANKATOPOB B IIEIIOYHOMN Cpejie.



23. B3aumopeicTBHE HIENIOUEN C YIJIEKUCIIBIM ra30oM.

24. KauecTBeHHas peakuusl Ha KATHOH aMMOHMUSI.

25. Ilonyuenue ruapokcuaa meau (1) u ero paznoxenue.

26. BzaumozeiicTBre kKapOOHATOB ¢ KUCIOTAMHU.

27. Ilonyuenue ruapokcuna xenesa(Ill).

28. BzaumogeiictBue xeine3a ¢ pactBopoM cyibparta mean(ll)

IIpakTHyeckue padorTsl
1. Pemennie sKCrIepMMEHTAIBHBIX 337a4 IO TeMe «JIEKTPOJIUTHIECKAs TUCCOLMALINS»

Hemeranibl M X cOeAUHEHUS

CrpoeHue aTOMOB HEMETAIOB M MX MosiokeHue B llepumonnueckoil cucreme. Psj anekrpoorpunarensHocTd. Kpucramueckue peméTku
HEMETAIJIOB — MPOCTHIX BeliecTB. AtoTponus u e€ npudnHbl. Gusndeckue cBoiicTBa HemeTauioB. OOIe XUMHUYECKHEe CBOMCTBA HEMETAILIOB:
OKHCIIUTENbHBIE U BOCCTAHOBUTEIIBHBIE.

lasiorensl, cTpoeHne MX aTOMOB M MOJEKyJd. Pu3nueckue M XUMHUYECKHE CBOICTBA TajlOT€HOB. 3aKOHOMEPHOCTH H3MEHEHHUs CBOMCTB
raJlOr€HOB B 3aBHUCUMOCTH OT HX NoJyiokeHUs B Ilepmommueckont cucreme. HaxoxkneHune rajaoreHoB B NMPUPOJE M MX MOJydeHHE. buonmormueckoe
3HAYEHHE U TPUMEHEHHUE TaJOre€HOB.

['anoreHoBOIOpOABI U COOTBETCTBYIOIIME MM KHUCJIOTHI: IIJIaBUKOBas, COJIAHAs, OpPOMOBOJOpPOJHAs, WOAOBOAOpOAHAs. [ amoreHupsl.
KauecTBeHHBIE peaKIiK Ha TaloreHUA-UOHBL. [IpruMeHnenue coeJMHeHNI TaloreHOB U UX OUOJIOTHYecKas PoJib.

O6mrast xapakrepuctuka 31eMeHTOB VIA-rpynmel. Cepa B mpupone u €€ mojydeHue. AJTOTPONHbIE MOAN(PUKAIMHU CEpbl M WX CBOWCTBA.
XUMHUYECKUE CBOWCTBA CEPBI U €€ IPUMEHEHUE.

CepoBozIopo/I: CTpOEHUE MOJIEKYJIBI, (PU3UYECKHe W XUMUYECKHEe CBOWCTBA, MmojydyeHne u 3HadeHue. CepoBopoponaHas kuciora. CymbGuasl u ux
3HauyeHue. JIroMuHO(OPHL.

Oxcup cepwi(1V), ceparcTas Kuciora, cynbPuTsl. KauecTBeHHAs peakius Ha CyIb(QUT-HOH.

Oxcup cepwi( VI), cepHas kucnora, cynabhatsl. KpuctamioruapaTsl.

CepHas KMCJIOTa - CHJIBHBIA 37€KTpoJuT. CBOWMCTBa pa30aBICHHONW CEPHOM KUCIOTHI, KaK THUIMUYHOW KHCJIOTHI: B3aMMOJIEHCTBHE C METaJlJIaMH,
OCHOBHBIMH U aM()OTEpHBIMH OKCUIaMH, OCHOBAaHUSAMHU U aM(pOTEPHBIMU THIIPOKCHIaMU, colsiMU. KauecTBeHHas peakius Ha Cynb(haT-HoH.

OOmast xapakTepucTUKa 3J1eMeHTOB VA-rpynnbl. A30T, CTPOEHUE €ro atoMa U MoJieKyJibl. Pu3nueckue U XMMUYECKHUE CBOICTBA M MPUMEHEHHE
azoTa. A30T B IPUPOJIE U €T0 OMOJIOTHYECKas POib.

AMMMaK, CTpOCHHE MOJEKYJbl W (pu3nyeckre CBOWCTBA. AMMHAYHAs BOJA,, HAIMIATBHIPHBIA CIUPT, THAPAT aMMHUaka. JJOHOPHO -aKIEeNTOPHBIN
MEeXaHHU3M 00pa30BaHUs KaTHOHa aMMOHHs. BoccraHoBUTENbHBIE CBOIiCTBa amMmuaka. Conu aMMOHHS U WX npuMeHeHne. KauecTBeHHasi peakuus Ha
KaTUOH aMMOHHMSI.

Oxcupl a30Ta: HECOIEOOPa3YIOUINe U KHUCIOTHBIE. A30TUCTAs KUCIOTa M HUTPUTHI. A30THAsl KUCTIOTa, €€ Moy4eHue u cBoiicTBa. Hutpartsl.



®ocdop, crpoerne atoma u amnorponus. Pochuabl. Pochun. Oxcun docpopa(V) u oprodocdopnas kuciaora. Pochartel. DocdopHbie
ynoOpenusi. THCEKTHITHIBI.

OOmiast xapakTepucTHKa 3JeMeHTOB IV A-rpynmbl: 0COOEHHOCTH CTPOEHHS aTOMOB, MPOCTBIX BELIECTB M COEAMHEHUIH B 3aBUCHUMOCTHU OT
MoJIOKEHUsT dneMeHToB B Ilepmommueckoii cucrteme. Yriepon. AimoTpomHble Monudukanuu: anmMmas, rpadutT. AMOpQHBIA yIrIepoa: caxa,
AKTUBUPOBAHHBIN yroib. AncopOius. XuMHUUecKue CBOMCTBa yriepoaa. Kokcoxummuueckoe Npou3BOACTBO U €ro mpoaykius. KapOumsl.

Oxcup yriepona(ll): ctpoenue monekyinbl, moixydeHue u ero cBoiictBa. Okcun yriaepoaa(lV): ctpoenue Mosekysbl, MOJIyYeHHE U ero CBOMCTBA.
VYronbHas kucnota. Coiau yroibHOW KUCIOTHI: KapOOHATHI M IHIpoKapOoHaThl. TexHuueckas ¥ MUILEeBasi CoAa.

Oprannyeckasi XuMusi. Y TJIEBOJIOPOIBL..

MertaH, 3TaH ¥ OpOMaH Kak Mpe/esibHbIe (HACBHIIICHHBIC) YIIIEBOIOPO/Ibl. DTHIICH U alleTUJICH, KaK HemnpeaeIbHbIe (HEHACHIIIEHHBIE) YTIEBOA0PO/IbI.
CrtpykTypHble dopMyiibl BemecTB. ['opeHre yrieBonopoaoB. Peakuuu aeruapupoBaHus NpeebHBIX yrieBo0opoaoB. KauecTBeHHbIEe peakuuu Ha
HENPEIEIbHBIE COCUHEHMS.

CrnupTbl. DTUIIOBBIN CIIUPT, €T0 MOJydYeHue, MIpUMeHeHrne U ¢pusnonoruyeckoe aeiicrsue. Tpéxaromublil ciupT rimuepuH. KauecTBeHHas peakius
Ha MHOT'OATOMHBIE CIUPTHL. YKCYCHast KMCJIOTa - MPEACTaBUTENb Kilacca KapOOHOBBIX KUCIIOT.

Kpewmuuii, crpoenue ero aroma u cBoiictBa. Kpemuuii B mpupone. Cunnnusl u cunad. Oxeng kpemausi(1V). Kpemuueas kucinora u e€ comu.
[Tpon3BoJACTBO cTekiIa W LeMeHTa. [IpoayKiMs CHIMKATHOM MPOMBIIUIEHHOCTH: ONTHYECKOEe BOJIOKHO, kKepammuka, ¢apdop, dasuc. Ontuueckoe
BOJIOKHO.

Hewmerannsl B npupose. @pakiimoHHas eperoHka >KuaKoro Bo3ayxa Kak crnoco0 MmojgyyeHus KUCIoposa, a3oTa, aprona. [lomyuenne docdopa,
KPEMHHSI, XJI0pa, M0Ja. DJIEKTPOJIA3 paCTBOPOB.

[TomyyeHne cepHOM KHMCIOTHI: CBIPbE, XMMM3M, TEXHOJIOTHYECKass CXeMa, METOJ KHUIISIIEro CJos, MPUHLUIBI TeIUI000MEHa, MPOTUBOTOKA U
mupkysnuu. Oneym. [Ipon3BoacTBO aMMuaka: ChbIpb€, XMMU3M, TEXHOJIOTHUECKAasl CXema.

JleMoHCcTpanun
e Kosuleknus HEMEeTauIoB.
° MOJleJ'II/I KPHUCTATINIMYCCKUX pCIHéTOK HEMCTAJUIOB: aTOMHBIC UMOJICKYJISIPHBIC.
O30HaTOp M MPUHLUIIBI €r0 PabOTHI
e ['opeHue HEMETAJUIOB - IPOCTHIX BEILECTB: cepbl, pocdopa, APeBECHOTOYTIIS.
e (OOpa31pl raJIOT€HOB - IPOCTHIX BELIECTB.
e  B3saumozelcTBHE rajJoreHoB ¢ METaJIAMH.
BeiTecHenue xsiopa OpoMOM WIIM MOAA U3 PACTBOPOB UX COJIEH
Komekuuyst mpupoAHbIX COENMHEHUH XJI0pa.
B3anmopeicTBre cepsl ¢ METaJLIAMM.
I'openue cepsl B kucnopoe
Konnexuust cynb(uaHbIX pya.



KauecTBeHHas peakius Ha cynb(pua-HoH
OObeciBeurBaHUE OKPAILICHHBIX TKAHEH U IIBETOB CEPHUCTHIM T'a30M.
B3anMonencTere KOHIIEHTPUPOBAHHOM CEPHOM KHUCIIOTBI C MEIBIO.
OOyriMBaHNEe OpraHMYECKUX BEIIEeCTB KOHIEHTPUPOBAHHOM CEpHON KHCIOTON
Huarpamma «CocTaB BO3yXxa».
Buneogparmentst u crnaiiapl «IItnusn 6azapbi.
[lonyuenue, cobupanue u pacrio3HaBaHUE aMMHAKa.
Pa3noxxenne 6uxpoMaT aMMOHHUSI.
B3aumoeicTBue KOHIIEHTPUPOBAHHON a30THOW KHCIIOTHI C MEJIBIO.
- 'openue u€pHoro nopoxa.
Pasnoxenue HuTpara Kanus ¥ TOpeHUe IPEBECHOIO yrobKa B HEM
- OOpa31el MPUPOIHBIX coeauHeHul docdopa.
I'openue pocdopana Bo3ayxe U B KUCIOPOJE.
[Tomyuyenue 6enoro ¢ochopa 1 UCHIBITAHHE €T0 CBOMCTB
Komneknust «O6pa3ibl MpUPOIHBIX COSAMHCHUN YTIePOIay»
[Toptper H./I.3enunHckoro. ITornonieHrne akTHBUPOBAHHBIM YIJIEMPACTBOPEHHBIX BEILIECTB UJIU Ta30B.
Y cTpoiicTBO MPOTUBOTasa.
Mojenu MoJIEKyJ METaHa, 3TaHa, STUJIIEHA U alleTUICHA.
B3aumopeiicTBue sTrieHa ¢ OpOMHOM BOJIOM M pacCTBOPOM IEpMaHTaHATAKAIIUS.
OO61ue XuMHUYECKHEe CBOMCTBA KUCIOT HAa IPUMEPE YKCYCHOM KHCIIOTHI.
KauecTBeHHas peakuiys Ha MHOTOATOMHBIE CITUPTHI.
Komnexms «O0pasubl NPUPOIHBIX COSTUHEHUH KPEMHUSD.
Komneknus crekiia, KepaMHUKH, [IEMEHTA U U3JEINN U3 HUX.
Konnekuus npoayKuu CUIMKaTHOW MPOMBIIIJIEHHOCTH.
Buneodparments! u cnaiinel «IIpou3BoACTBO CTEKIA U IEMEHTAY .
Komnekuusa «lIpupoaHele coelMHEHNS HEMETAIIIOBY .
Bugneodparments! u cnaiinsl «@paxipioHHast eperoHkKa >KUIKOTO BO3IYXa»
Buneodparments! u cnaiiasl «llonydyenne Bogopoa, KUCIOPOAa U TaIOT€HOB 3JIEKTPOIUTUYECKUM CIIOCOO0MY.
Mopenu anmaparoB AJis IPOU3BOJACTBA CEPHOM KHMCIIOTHI.
Mojenb KUISIIEro Cos.
Mopeinb KOJIOHHBI CHHTE3a aMMHUaKa.
Buneodparments! u cnaiinbsl «[IponsBocTBo cepHoii kucaoTh». " BuneopparmenTsl U cnaiiabl «[Ipon3BoicTBO aMMHaKay.



o  Komnekuust «CpIpb€ Ui MOTyYEHUS CEPHON KUCTOTHI».

JlabopaTopHble ONBITHI

29. Pacnio3HaBaHMe raJlOr€HUI-MOHOB.

30. KauecTBeHHBIC peakluy Ha CyJIb(paT-UOHBI.

31. KauecTBeHHas peakiusi Ha KATUHOH aMMOHMUSI.

32. XuMnyeckue CBOMCTBAa a30THOM KUCJIOTHI, KaK 3JEKTPOJIUTA.

33. KauyectBeHnHble peakiiuy Ha GochaT-uoH.

34. [lonydyeHue U CBOMCTBA YrOJbHOW KHUCIOTHI.

35. KauectBeHHast peakius Ha KapOOHAT-HOH.

36. I[IpomyckaHue yrieKuciIoro ra3a yepe3 pacTBOp CHIIMKATa HATPHsL.

IpakTnyeckne padoThl

2. V3y4yeHue CBOMCTB COISTHON KHUCIIOTHI.

3. M3y4yeHue CBOMCTB CEpHOM KUCIIOTHI.

4. Ilony4yeHne aMMuaKka U U3y4eHUE ero CBONCTB.

5. [lomyueHue yrJIeKHCIOro raza u u3ydeHue ero cBoiicts.KauectBeHHas peakuus Ha KapOOHAT-HOH.

Metayibl M X COeIMHEHHUS

[Tonoxenne MeramioB B Ilepmoanueckoil cHcTeMe XUMHUYECKHMX 3JIEMEHTOB 1. M. MeHneneeBa, CTpoeHHE MX aTOMOB M KPHUCTAJUIOB.
Mertanmnnueckas CBS3b M METAJUIMUECKAs KpUCTAUINYeCKas pemerka. Gusnueckne cBONCTBA METAJUIOB: MIEKTPO- U TEIUIONPOBOIHOCTbD, OTPAYKAOIIAS
CIOCOOHOCTB, MIIACTUYHOCT. CIlIaBbl YEPHBIE U LIBETHBHIE.

Mertaiabl Kak BOCCTAHOBHUTEIH. DJIEKTPOXUMHUYECKUN Psii HANpsKeHU. B3auMonelncTBue METauIOB ¢ HEMETaNIaMH, OKCHJaMH, KHUCIIOTaMH,
COJIIMU. AJIFOMMHOTEPMHS.

OOmast xapakTepucTuka 31eMeHTOB IA-rpynnbel OKCHABI M THAPOKCHIBI IIEIOYHBIX METAJUIOB, MX IOJy4YEHHUE, CBOMCTBA, MPUMEHEHHE.
Bakneiune cony EI0YHbIX METAIJIOB, UX 3HAYEHUE B )KUBOU U HEXKUBOM IPUPOJE U B )KU3HU YEIIOBEKA.

OOmas xapaktepuctuka 31eMeHTOB IIA-rpynmsl OKcHIObl M THIPOKCHABI IIEIOYHO3EMEIbHBIX METaIOB, MX IOJIy4YeHUe, CBOWCTBA,
pUMeHeHre. BakHelne coiu 1eI0YHO3EMENbHBIX METAUIOB, UX 3HAUEHUE B KUBOW M HEXUBOM NpHUpOJE M B KM3HM denoBeka. KapOoHatsl n
TUIpOKapOOHATHI KalbLUs.

JXKe€ctkocTh BOJBI: BpeMeHHasi M MocTosiHHas. CriocoObl ycTpaHeHus: BpeMeHHON KECTKOCTH. CriocoObl yCTpaHEHHS MOCTOSTHHOM JKECTKOCTH.
HNouutsl.

CoenuHeHus: alOMUHHSA B MpHUpOJe. XUMHUYECKHE CBOMCTBa amoMUHUSA. OCOOCHHOCTH OKCHJa M THAPOKCHIA ANMIOMUHUS KaK aM(pOTEPHBIX
coeHeHul. BaxxHelme cony antoMUHUS (XJI0pU, Cyabdar).



OcoOenHocTH CTpoeHHs aToma skese3a. XKene3o B mpupoje. Baxkueimue py sl xkene3a. Okcunsl u ruapokcusl sxene3a(ll) u xeneza(Ill). Conun
xene3a(ll) u sxeneza(Ill). OOHapykeHHE HOHOB KAaTHOHOB KeJje3a B pacTBOpE. 3HAUCHUE COCTMHEHUM Keme3a.

Koppo3us xumuueckass M 3JCKTPOXUMHMYECKas. 3alluTa METaUIoB OT KOppo3uu. Mertamnsl B HpUpoze: B CBOOOJHOM BHUJAE U B BHUJC
coenuHenuil. [lonarue o metamryprun. YépHas m nBeTHass Metamutyprus. [lupoMeramnyprus, rugpoMeTauTyprus, 3JeKTpoMeTautyprus. JloMeHHbIN
nporiecc. [lepepaboTka yyryHa B cTaib. DIEKTPOIU3 PACIIIABOB.

JleMoHCcTpanun
e B3saumonelcTBUe HATPUs, TUTUS U KaJbLUs C BOJOM.
['openue HaTpus, MarHusl 1 >Keje3a B KUCIOPOJIE.
Bcemnblka TepMUTHOM CMECH.
B3anmoneiicTBre cMecH MOPOIIKOB CEpPbl U KeJe3a, [IMHKA U CEPBI.
B3anMozeiicTBre altOMUHUS C KUCIOTaMHU, HIEI0YaMU U BOJIOU.
B3anmoneicTeue xene3a U MEIU C XJIIOPOM.
B3aumoeiicTBue MeI ¢ KOHIICHTPUPOBAHHOW CEPHOM KUCIIOTOW U a30THON KHUCIOTOH (pa30aBIICHHON U KOHIIEHTPUPOBAHHOMN ).
Okpacka IIaMeHU COEIMHEHUSIMU IIEJTOYHBIX METAJIIIOB.
Okpacka IIaMeHu COEIMHEHUSIMU 1IETOYHO3EMENIbHBIX METAILIOB .
["amieHue u3BecTy BOJOM.
ITomyyenue KECTKON BOABI B3aUMOJIEUCTBUEM YTIJIEKHCIIOTO C U3BECTKOBOM BOJIOM.
YcTpaneHnue BpeMeHHOM KECTKOCTH KUTISTYEHUEM U JOOABKOM COIBI.
YcTpaneHue moCTOSTHHOM jKECTKOCTH 100aBKOM COJIBI.
WoHUTBI ¥ MPUHLMT UX JEHCTBUA (BUICO(PPATMEHT).
Kosmekuus npupoaHbIX COCIMHEHUN aTFOMUHUSL.
BuneodparmenTst u cnaiasl «OKcuI aJlOMUHES B €T0 MOIUA(DUKAITAN.
[Tonyuenue ampoTepHOTO THAPOKCUAA ATIOMUHUS U UCCIIEIOBAHUE €r0 CBOMCTB.
Konneknusa «XuMuyeckre MICTOYHUKH TOKA.
Pe3ynbraThl 1IUTENBHOIO SKCIIEPUMEHTA 110 U3YYEHHUIO KOPPO3HUH CTAJIBHBIX U3/EIIUN B 3aBUCHMOCTH OT YCJIOBHUH IPOLECCOB.
Boccranosnenue meau u3 okcugamenu(Il) Bogopomom.
Buneodparments! u cnaiinbl «[Ipon3BoICTBO UyryHa U CTAIN».
Buneodparments! u cnaitabl «3nenust u3 4yryHa v CTaImy.
Buneodparments! u cnaiinsl «IIpon3BoacTBO amOMUHHS.

JlabopaTopHbie ONBITHI
37. BaumoaeicTBue xenesa ¢ pactBopoM cyibhara meau(Il).



38. IlonyueHne n3BECTKOBOM BOJIBI M OIBITHI C HEW.
39. Ilonyuyenue ruapoxcuaos xeneza(ll) u (III).
40.KauyecTBeHHbIE peaKI[Mu HAa KaTUOHBI JKeJe3a.

IIpakTH4eckue padoThI
6. [Tomyuenue jxecTKOM BOJIbI U CIIOCOOBI €€ YCTpaHEHUSI.
7. Perienne skcliepMMEHTaIbHBIX 3aa4 10 TeMe « MeTasy.

XuMHSA U OKPYKAKOLIasA cpeaa
Crpoenue 3emnu: s1po, MaHTHs, 3€MHasl KOpa, UX XUMUYeCcKHil coctaB. JIutocdepa n e€ xumnueckuit cocras. Munepansl. Pyapl. Ocagounbie
nopo/sl. [Tosne3nsle nckonaemple. XUMUYECKUN cOCTaB rupochepbl. XUMHUUECKUI cOCTaB aTMOC(EPHI.
VICTOYHMKH XWMHYECKOTO 3arps3HEHUs OKpy)Kawomed cpensl. [obanbHbIe 3KOJOTHYECKHE MNPOOJIeMBbl YelOBEYeCTBa: MApHUKOBBIH A (exT,
KUCJIOTHBIE JIO’KIH, O30HOBBIE JBIpBl. MeXAyHapoIHOE COTPYAHMYECTBO B OOJIACTH OXPAaHbI OKPYXarolled cpeibl OT XUMHUYECKOTO 3arps3HEHUs.
«3enéHas XUMHUsD».

JleMoHCcTpanun
e Bugneodparments! u cnaiinel «Ctpoenne 3emin U e€ XuMU4eckuil coctaby. " KoJulekuus MUHEPaoB U TOPHBIX IMTOPOI.
e Komneknus «Pyasl MeTamiony.
e BuzneodparmeHTs! U cnaiiipl «I'100anbHbIe 9KOJIOrHYEeCKHEe IPOOIEMbl YEIOBEUECTBAY.

JlabopaTopHBIe ONBITHI
41. U3yuyenue rpaHura.
42. 3y4yeHne MapKUpOBOK PA3IMYHBIX BUI0B IPOMBIIIJIEHHBIX U IIPOJOBOJILCTBEHHBIX TOBAPOB

O0o0meHne 3HaHUI 110 XMMHH 32 Kypc OCHOBHOM IK0JbIL. [ToaroroBka k OCHOBHOMY rocy1apcTBEHHOMY 3K3aMeHYy
CrpoeHne aToMa B COOTBETCTBHU C IIOJIOKEHUEM XMMHUYECKOTO dleMeHTa B Ilepnonnueckont cucreme. CTpoeHne BenlecTBa: XUMUYECKasi CBA3b

U KPUCTATMYECKUE PEIIETKU. 3aBUCUMOCTh CBOMCTB 00pa30BaHHBIX 3JIEMEHTAMH MPOCTHIX BEIIECTB (METAJUIOB, HEMETAIIIOB, OJarOpOIHBIX ra30B) OT
IIOJIO’KEHUS IEMEHTOB B [lepuonndeckoi cucreme. TUIIOIOTN HEOPraHUYECKUX BEILECTB, AEJICHUE X HA KJIacchl U rpynmnsl. [Ipencrasureny.

IIpu3Haku U ycClOBHS INPOTEKAHUS XUMUYECKUX peakUui. THIIONOrus XMMHYECKUX PEaKLMH II0 pa3IMYHbIM OCHOBAHUSAM. Peakiuu HOHHOTO
oOMeHa. OKUCIINTENTbHO-BOCCTAHOBUTENIbHBIE PEAKIIUH.

XUMHUUECKUE CBOMCTBA MPOCTHIX BEIIECTB. XapaKTepHbIE XUMUYECKHE CBOMCTBA COJIE00pa3yIOIUX OKCUIOB, THAPOKCUIOB (OCHOBAHUM, KUCIOT U
aM(OTepHBIX THAPOKCUIOB), COJICH.



B pesyabTare n3yuyennsi XuMuu Ha 0a30BOM YpOBHe B 9 Kiacce

Y4yeHuk HAYYUTCH:

IHonumamo

- XUMUYECKYI0 CHUMBOJIMKY: 3HAKH XUMUYECKUX IIEMEHTOB, OPMYJITbI XUMHUUECKHUX BEIIECTB, YPABHECHUS XUMHUECKUX PEAKIIUN

- BaXXHEHIINE XMMHUYECKUE MOHATHSA: BEUIECTBO, XUMUYECKUHN 3JEMEHT, aTOM, MOJIEKYJa, OTHOCUTEIbHbIE aTOMHAsI U MOJIEKYJISIpPHAs. MaccChl,
MOH, KaTHOH, aHHOH, XUMHUYECKasl CB3b, JIEKTPOOTPULATEIIBHOCTh, BAJEHTHOCTh, CTEIIEHb OKUCIEHHMS, MOJIb, MOJSIPHAs Macca, MOJIAPHbIN
00BEM, paCTBOPBI, SJICKTPOIMUTHI M HEIJICKTPOIMTHI, SJICKTPOIUTUYECKAs TUCCOLMUAIUS, OKHCIUTEIb U BOCCTAHOBUTEIb, OKHUCICHHE H
BOCCTAHOBJICHHE, TETUIOBOU 3(D(PEKT peakiiny, OCHOBHBIC TUIIHI PEAKIIHI B HEOPraHUYECKOH XUMUN

- (hOpMYJIUPOBKU OCHOBHBIX 3aKOHOB M TEOPUI XMMHH: aTOMHO-MOJIEKYJIIPHOTO YUEHUS, 3aKOHOB COXPAaHEHUSI MAacChl BEILIECTB, TOCTOSHCTBA
coCTaBa BeIeCTB, ABorajpo; nepuoandeckoro 3akona J[.M1.MenneneeBa; TeOpuu CTPOCHUS aTOMa U YUYEHUSI O CTPOCHUU BEIIECTBA; TEOPUU
ANEKTPOIUTUYECKOMN JUCCOLMALMY U YUEHUSI O XUMUYECKON PEaKLIUH.

Ha3zvieamow

- XUMUYECKHE IJIEMEHTHI

- COCIMHEHUS U3YYEHHBIX KJIACCOB HEOPraHUYECKUX BEIIECTB

- OpraHWYeCcKHEe BEIEeCTBA MO UX (OopMyJie: METaH, 3TaH, STHUJICH, alleTUIICH, METaHOJI, ATAaHOJI, TIUIEPHH, YKCYCHAsl KUCIIOTa, TJIF0K03a, caxa-
po3a

Oovacuame

- (hu3nyuecKkuil CMBICT MOPSIKOBOIO HOMEpa XMMHUYECKOIo 3JIeMEHTa, HOMEpa IPYIbl U Mepuojia B MEPUOJINYECKON CUCTEME XMMHYECKHX
anemeHToB J[.M1.MeHaeneeBa, K KOTOPBIM JIEMEHT IPUHAIICKUT

- 3aKOHOMEPHOCTH U3MEHEHUSI CTPOSHUSI aTOMOB, CBOMCTB 3JIEMEHTOB B MpeesiaX MallbIX NEPUOAOB U A-TpyMIl, a TAK)KE CBOMCTB 00pa3yeMbIX
VMMM BBICIIMX OKCUJOB U TUAPOKCHJIOB

- CYIIHOCTb NpoILIecca EKTPOIUTHUECKON AUCCOIMAIINY U PEAKIil HOHHOTO 0OMeHa

Xapaxmepu3zoeamp

- XUMHYECKHE IeMEHTHI 1-20 Ha OCHOBE MX IOJOKEHUS B MEPUOINYECKON cucTeMe xuMuueckux snemeHToB J.M.MenneneeBan 0coOeHHO -
CTEU CTPOEHHUSI UX ATOMOB

- B3aMMOCBSI3b MEXAY COCTABOM, CTPOCHUEM U CBOMCTBAMU HEOPTAHUYECKUX BEIIECTB

-XUMUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTAHMYECKUX BEIIECTB (IIPOCTHIX BEIIECTB U COSAMHECHUIA)

Onpeoenamep

- COCTaB BEILIECTB M0 UX Gopmyaam

- BQJICHTHOCTb U CTENIEHU OKUCJIEHUS YJIEMEHTOB B COCIMHEHUU



- BUJIBI XUMHYECKON CBSI3H B COECIMHEHUSIX

- TUTTBI KPUCTAJUTMUECKUX PEIICTOK TBEPIBIX BEIICCTB

-IPUHAJIICKHOCTD BEIIECTB K ONMPEEICHHOMY KJIACCy CO€IMHEHU

- TUTTBl XUMUYECKUX PEAKITUN

- BOBMOXXHOCTh MIPOTEKAHUS peaKInii HOHHOTO 0OMeHa

Cocmasnamp

- CXEMBbI CTPOCHHS aTOMOB MEPBBIX JBAJIATH JIEMEHTOB nepuoanueckoit cucremsl . M.Menaeneena

- opMyJIBI HEOPTaHUYECKUX COCTMHEHUI U3YUCHHBIX KJIACCOB BEIIECTB

- YpaBHEHHUS XUMUYECKUX PEAKIIUNA, B TOM YHCIIC OKUCIUTEIHFHO-BOCCTAHOBUTEIBHBIX, C TTOMOIIBIO METO/Ia DJICKTPOHHOTO OanaHca
be3onacno oopawamuca

- ¢ XMMHYECKOH 1Mocy10i 1 1a00paTOpHBIM 000PY10BaHHEM

Ilpo6ooums xumuueckuii IKCnepumenm

- HOATBEPKAAIOIINN XUMUYECKHI COCTaB HEOPraHUYECKUX COECTUHEHUI

- MOATBEPXKAAIOIINN XUMUYECKHE CBOMCTBA M3YUYEHHBIX KJIACCOB HEOPTaHMYECKHUX BEIIECTB

- 110 TIOJIYYeHHI0, COOUPAHUIO U PACIIO3HABAHUIO Ta3000pa3HbBIX BEIIECTB

- 110 OTIPEICTICHUIO XJIOPHU-, CYJIb(aT-, KapOOHAT-MOHOB U HOHA aMMOHHUS C TIOMOIIBI0 KAYECTBEHHBIX PEAKIIHHA

Botuucnamo

- MacCOBYIO JIOJTFO XHMHUYECKOTO 3JIEMEHTA 10 (hOpMYyJie COCTUHECHHUSI

- MAacCOBYIO JIOJIO BEILECTBA B pACTBOPE

- Maccy OCHOBHOI'O BEIIECTBA MO U3BECTHON MaCcCOBOM J10J1€ TpUMeECeit

- 00BbEMHYO JIOJTF0 KOMITOHEHTA Ta30BOi cMecH

- KOJIMYECTBO BEIIECTBA, 00BEM MJIM MAcCy BEIIECTBA MO KOJUYECTBY BEIIECTBA, O0BEMY HIIM MAacCE PEareHTOB WX MPOIYKTOB PEaKIINH
Hcnonvzoeams npuodpemennvle 3HAHUA U YMEHUA 8 NPAKMUYUECKOU 0eAmMeNbHOCMU U NOBCEOHEBHOU HCUZHU

- st 6e30MacHOro OOpaIeHHs ¢ BEIIECTBAMU M MaTepUallaMU B TIOBCETHEBHOM KM3HU M TPAMOTHOTO OKa3aHUS IEPBOI TTOMOIIIH TPU 05KOTax
KHCJIOTaMH U IIeJI0YaMu

- 17151 OOBSICHEHUSI OTJEIBHBIX (DaKTOB M MPUPOJIHBIX SIBICHUH

- IIs1 KpUTHIECKOM OIICHKH WH(OPMAITUU O BEIIECTBAX, UCIIOIb3YEMBIX B OBITY

BbInycKHUK MOJYYUT BO3MOKHOCTH HAYYHUTHCSH:

XapakTepu30BaTh OCHOBHBIE METO/IbI TIO3HAHUS XUMHYECKHX O0HEKTOB

Paznmuuate xumudeckne 0ObEeKTHI (B CTATHUKE):

- XUMHUYECKHE 3JIEMEHTHI U MPOCTHIE BEIlIeCTBA

- METAJIJIbl U HEMETAJUIBI (M XapaKTepU30BaTh OTHOCUTEIHLHOCTh MPUHAICKHOCTH TAKMX OOBEKTOB K TOM HJIM UHOM TpyIITie



- OpraHUYeCKHe U HEOPTAHUYECKUE COCTUHEHHS
- TUIPOKCHUJIBI (KUCIIOPOACOACPKAIINE KUCIOThI, OCHOBaHHUS, aM()OTEPHBIC THIPOKCHIBI)

- OKCHJIBI HECOJICO0pa3yoIIKe U coIeo0pasyromnire (KUCIOTHBIE, OCHOBHBIE, aM(OTEPHBIE)

- BAJICHTHOCTD M CTENIEHU OKHCIICHUS

- CUCTEMATHYECKHUE U TPUBHUATBHBIC TEPMUHBI XUMUYECKOW HOMEHKIIATYPhI

- 3HAKOBYIO CHCTEMY B XUMHUU

Paznuuath XuMudeckue 0ObEeKThI (B TMHAMHUKE):

- (pu3MYecKre U XMMHYECKHUE CTOPOHBI MPOIIECCOB PACTBOPCHHS U JUCCOITHAIIUN

- OKUCJIUTEIbHO-BOCCTAHOBUTEIHHBIC PEAKIIMH U PEAKIINH 0OMEeHA

- CXEMBI U YPaBHCHHUS XUMUYCCKUX PEaKIIui

COOTHOCHTE:

- DK30TEPMHUYCCKHE PCAKIIUU M PEAKIIUU TOPCHHUS

- KATAJIATUYECKHUE PEAKIIUU U (PepMEHTATHBHBIC PEAKIIHH

- METaJll, OCHOBHBIM OKCH/I, OCHOBAaHHE, COJIb

- HEMETaJl1, KHCJIOTHBIN OKCHI, KHCIIOTY, COJIb

- CTPOCHHUE aTOMa, BHJI XUMHUECKOH CBSI3H, THIT KPUCTAILUTHICCKON PEIICTKN U (PU3NICCKUE CBOWCTBA BENICCTBA

- HaXOXJICHHUE AJICMECHTOB B TIPUPO/IE M MPOMBIIIICHHBIC CITIOCOOBI UX TTOJTYYICHUS

- HeOOXOIMMOCTh XUMHYECKOT'O IIPOM3BOJICTBA M TPEOOBAHUI K OXPaHE OKPYKAIOIICH CpeIbl

- He0OXOIMMOCTh MMPUMECHEHHSI COBPEMECHHBIX BEIIECTB M MATEPHAIIOB M TPEOOBAHUH K 3JI0POBHECOCPEIKCHHUTO

BeIIBUTaTh M 3KCTIEPUMEHTAIBHO MPOBEPSITh TUIIOTE3bI O XMMHUYECKHUX CBOWCTBAX BEIIECTB HA OCHOBE MX COCTaBa, CTPOCHHUSI U
MPUHAJICKHOCTH K OTPEIeTICHHOMY KJ1accy (TpyTIe) BEIIeCTB

[TporHo3upoBaTh CIOCOOHOCTDH BELIECTBA MPOSIBISITh OKUCIUTEIbHBIC WM BOCCTAHOBUTEIbHBIC CBOMCTBA C yUETOM CTENEHEH OKUCICHUS
AJIEMEHTOB, BXOJISIIUX B €0 COCTAB, a TAKXKE MPOTYKTOB COOTBETCTBYIONINX OKUCIIUTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKITUi
CoCTaBIIATh YPaBHEHUS PEAKIIUH C YUaCTHEM THUITMYHBIX OKHCIIUTEICH N BOCCTAHOBUTEIICH HAa OCHOBE JICKTPOHHOr0 OaaHca
OnpenensiTh BO3SMOXHOCTh IPOTEKAHUS XUMUYECKUX PEAKIUi Ha OCHOBE JICKTPOXHUMHUYECKOTO PsiJia HAMPSHKESHUH METaJIOB, psiaa
JIEKTPOOTPHUIIATESITFHOCTH HEMETAIUIOB, TAOIUIIHI PACTBOPHUMOCTH H yY€Ta YCIOBHH IMPOBEICHUS PEAKIIHIMA

[TpoBOAKTH pacueTsl MO XUMUIECKUM (OpMyJIaM B YPaBHEHUSIM

- JUTSI BBIBOIA (DOPMYIIBI COSTUHEHMSI TI0 MAaCCOBBIM JIOJISIM SJIEMEHTOB

- JUTs IPUTOTOBIICHUS] PACTBOPA C UCTIOIB30BAHUEM KPHUCTAJUIOTHIPATOB



- JUTSL HAXOXKACHHSI TOJIM BBIXO/1a TPOAYKTA PEAKIIUU 110 OTHOIICHUIO K TEOPETUIECKH BO3MOKHOMY
- ¢ ucnonb3oBanue npasuia ['eit-Jlroccaka 00 00bEMHBIX COOTHOIICHUSIX Fa30B
- C UCTIOJIb30BAHUEM TIOHSATUH «KMOJIbY, «KMMOJIBY, K4UCIO ABOTaAPO»
- [10 TCPMOXUMHYCCKUM YPAaBHCHUAM PCAKIIUU

e [IpoBOIUTH XUMUYECKUI IKCTIEPUMEHT C HEYKOCHUTEIBHBIM COOIOJICHIEM MPaBUII TEXHUKU 0€30MacHOCTH
- TI0 YCTaHOBJICHHIO KAYECTBEHHOTO U KOJIMYECTBEHHOTO COCTaBa COCIMHEHUS
- TIPU BBITOJIHEHUH UCCIIEI0BATEIBLCKOTO MIPOCKTA
- B IOMAIIIHUX yCIIOBHUSAX

e lcnoian3oBaTh HpI/IO6peT€HHI)Ie KIIFOYCBBIC KOMIICTCHIMU JI BBIIIOJIHCHUA HPOCKTOB U y‘-Ie6HO-I/ICCJIeI[0BaT€JII>CKI/IX pa60T Mo MU3Yy4YCHUIO
CBOJCTB, CITOCOOOB IMOJIYYCHHS U PACIIO3HABAHUS BEIICCTB

e OmnpenensiTh UCTOYHUKH XUMHUYECKOH HH(OpMAIUK, NPEACTABIATh CHMCOK MH(POPMALMOHHBIX PECYPCOB, B TOM YHCJIE€ U Ha MHOCTPAHHOM
A3bIKE, TOTOBUTH UH(MOPMAIIMOHHBIN MIPOIYKT U MIPE3EHTOBATDH €r0

e OOBEKTUBHO OIEHUBATh MH(POPMAIMIO O BEHIECTBAX U XMMHUYECKUX MPOIECCaX, KPUTHUECKH OTHOCUTHCS K ICEBAOHAYYHOW HH(OpMALIUU,
HEe100pOCOBECTHOW peKIaMe B CPEJCTBAX MacCOBOM MH(OpMaIiu

e Co3naBaTh MOJICIIU M CXEMBI JUIS PEIICHHS YUYSOHBIX M ITO3HABATEIBHBIX 3a/1a4.

6. TemaTnuyeckoe NJIAHMPOBAHUE Kypca XUMHUM.

9 kJacc
Ne Pa3nen kypca Komn OcHoBHOE coaepkaHue 10 TeMaM
n/n 4ecTB
0
4acos
1 IloBTOpenne u o0oOmeHue cBeaenuii mo | Su. | 1. Knaccuduxaims HeoOpraHMUECKUX BELIECTB U UX HOMEHKIATypa. THIlbl
Kypcy 8 kiiacca. XuMu4eckue peakuuu XUMUYECKOH CBS3U
2-3. Kiaccu(ukarys XMMHUIECKUX PEAKIIUN 110 PA3TMYHBIM OCHOBAHHAM
4-5. IloHsATHE O CKOPOCTH XUMHUUecKor peakiuu. Karanus
2 XHMHYeCKHe peaKkuiy B pacTBopax 9 4. | 1. DnexkTposuTHyeckas IUCCOLMALNS
2. OCHOBHBI€ MOJIOKEHUS TEOPUH IIEKTPOIUTHUECKON JUCCOLUALIIN
3-4. XumMuyeckue CBOMCTBA KUCJIOT KaK 3JICKTPOIUTOB




5. XMMHMYECKHUE CBOMCTBA OCHOBAHUM KaK DJIEKTPOJIUTOB

6. XuMHUYECKHE CBOMCTBA COJIEH KaK JIEKTPOJIUTOB

7. IlonsiTHE O THAPOIU3E CONEN

8-9. O0o06menne u cucreMaru3aius 3HaHui 1o TeMe. KontponbHas padora Ne 1

HeMmeTaaabl 1 HX COCIMHCHUHA

214

. O61as xapaKTepuCTHKa HEMETAIOB

. Obmas xapakrepucTika 371eMeHToB VII A—rpynmsl - rajJoreHoB

. CoeqrHeHU raJIOTeHOB

. Obmas xapakrepucTika 31eMeHToB VI A—rpynmsl — xaiapkoreHoB. Cepa
. CepoBosiopoa u cynbhuisl

. Kucnopoausle coetnHeHust cepbl

. O0m1as XapakTepUCTHUKA JIEMEHTOB V A—TPyIIIIbI . A30T

. Ammuak. Conu aMMOHHUS

9 -10. Kucnopoansie COeIMHEHUS a30Ta

11. ®ocdop u ero coenMHEHUS

12. O6urast xapakrepucTuka 3neMeHToB [V A—rpynmsl. Yriepon

13. Kucnopoasie coeIuHEHUs yTiiepoia

14. YraeBoaopoibl

15. Kucnopoacoaepxaiiye OpraHuueckue CoOeIMHEHUS

16. KpemHuii 1 ero coeluHEeHUs

17. CunukaTHasi IPOMBIIIIEHHOCTh

18. [Tony4yeHue HeMETaLIOB

19. Ilony4yeHnune BaxHEHUIINX COEAMHEHUN HEMETAIIIOB

20 - 21. O0o0menne u cucreMaruszanus 3HaHUU 110 Teme «Hemeramel M ux
coenuHeHus». KontponbHas padora Ne 2

01N DN B W —

MeTajjibl 4 UX COeAMHEHHS

14 4.

1. OGurast xapakTepUCTUKA METAIIIOB

2. XMMUYECKHE CBOMCTBA METAJIIOB

3-4. OOm1ast XapaKTepUCTHKA 1eMeHTOB | A—rpymms
5. O6m1as xapakTepucTuka 35eMeHToB [I A—rpymmbl
6. XKecTkocTh BO/IBI M CTIOCOOBI €€ yCTpaHEHMUSI

7. ATIOMUHHUN ¥ €r0 COEIUHEHUA

8-9. XKeneso u ero coeAMHEHUS

10. Koppo3s#usi METaJIJTIOB ¥ CIOCOOBI 3aIUTHI OT HEe




11 -12. Metanns! B npupoze. [lonarue o Meramrypruu
13. O000mnIeHne 3HaHUHN 110 TeMe «MeTaJuIbDy
14. KontponbHast pabora Ne 3

5 JlabopaTopHbIii NpaKTHKYM 74 | 1. Ilpaktuueckas pabora No 1. PemreHue SKCIIEpUMEHTAIBHBIX 33734 1O TEMe
«DNEKTPOJIUTUYECKAS TUCCOLUALINSD)
2. IMpakTuaeckas padora Ne 2 «3ydeHne CBOMCTB COMSIHON KUCIOTHD)
3. [Ipaktuueckas padota Ne 3. «M3yueHne CBOWCTB CEPHOI KUCIOTHD»
4. Ipaktudeckas padora Ne 4. «[TomydeHne aMmmuaka U M3yuyeHUE €r0 CBONCTBY
5. Ilpaktruueckas padora Ne 5. «[loimydeHue yriaekuciIoro ra3a M U3y4eHHE €ro
CBOMCTB»
6. Ilpaktnueckass padora Ne 7. PemieHune SKCIEpUMEHTAIBHBIX 3a/Ja4 10 TEMe
«Meramibby
7. Ilpaktrueckas pabota Ne 6 «JKeCcTKOCTh BOJIBI M CHOCOOBI €€ YCTPAHCHUS

6 XuMus U OKpY:KamoLas cpeaa 24 | 1. XuMudeckuil cocTaB MJIaHEThl 3eMJIs
2. OxpaHa OKpy’Karolen cpeaibl OT XUMHUECKOTO 3arpsi3HEHUS

7 O0o0menue 3HAHWH MO XMMHM 32 KYypC 8y 1. BemectBa

OCHOBHOM IIKOJIBI. 2. XuMH4ecKue peakuuu
3. OCHOBBI HEOPTAaHUYECKON XUMUHU
4-5. O0o0mmenne u cucTeMaTH3alus 3HAaHUH, MOTyYeHHBIX B Kypce XUMUH 8-9
kiacca. KontponbHas pabota Ne 4
6. AHanH3 BBIIOJTHEHUSI KOHTPOJIBHOHM padoThI
Hroro: | 664
B TOM 4mcJie KOHTPOJIBHBIX padoT — 4
IIpakTHyeckux paodor - 7
Buabl onieHMBaeMbIX padoT

1. YcTHBI OTBET.

2. TlpoBepounas paboTa (MUCHMEHHO).

3. CamocrosTensHas pabota (TMCHMEHHO).

4. JlaGopaTOpHBIi OMBIT (MUCHbMEHHOE OMMCAHUE SKCTIEPUMEHTA).




5. Tlpaktudeckas pabora (MMCbMEHHOE ONMHUCAHUE SKCIICPUMEHTA U peIlIeHHE SKCIIEPUMEHTAIbHBIX 3a7ay4).
6. CooOmenue (moKman).
7. KonrtpomnbHas paboTta (IIMCEMEHHO).

KpuTtepuy onieHUBAHNMS YCTHBIX OTBETOB M MHChbMEHHBIX paﬁoT 10 XUMHUH

Pe3ynbraThl 00y4eHHUs OLEHUBAIOTCA MO MATHOANIBHOM cucTeme. Ipu olleHKe yUUThIBatOTCS CIEAYIOUINE KayeCTBEHHbIE I0KA3aTeNId OTBETOB:
* r1yOnHAa (COOTBETCTBUE U3YUECHHBIM TEOPETHIECKUM 0O0OIICHUSM);

*0CO3HAHHOCTH (COOTBETCTBHE TPEOYEMBbIM B IPOrpaMMe YMEHUSAM MPUMEHATh NOIYYEHHYI0 HH(OPMAIIHIO);
*TI0JIHOTA (COOTBETCTBUE 00BEMY MPOrpaMMbI U HH(POpPMALIUK YUEOHHUKA).
[Tpu olLileHKE YUUTHIBAIOTCS YUCIIO U XapaKTep OMHUOOK (CyIeCTBEHHbIE WM HECYIIECTBEHHBIE).

Cy1iecTBeHHbIE OIMOKU CBSI3aHbl C HEJOCTATOUYHOM INTyOMHON U OCO3HAHHOCTHIO OTBETA (HAIpUMEp, YUEHUK HEMPaBUIIBHO yKa3all OCHOBHbBIE
NPU3HAKU TOHATHUM, SBJICHUH, XapaKTEepHblE CBOICTBAa BEIIECTB, HEMPABUIBHO CHOPMYIHUPOBAN 3aKOH, MPABWIO U T.O. WIM YYEHHUK HE CMOT
IPUMEHUTh TEOPETHYECKHE 3HaHMs JUIsl OOBSICHEHMSI M IpeAcKa3aHUsl SBJICHHUM, YCTAHOBJICHUM NPUYMHHO-CIEACTBEHHBIX CBSI3€H, CpaBHEHUS U
KJaccu(UKaluK SBJICHUN U T. I1.).

HecymecTBeHHbIE OIIMOKHU OIMpPENESIOTCS HEMOIHOTOM OTBeTa ( YIyIIEHHE M3 BUAA KaKOro-aubo HexapakTepHoro (hakra mpu OMHCAHUU BELIECTBa,
nporecca). K HUIM MOXXHO OTHECTH OTOBOPKH, OIMCKH, JOMYIIEHHbIE 10 HEBHUMATEIBHOCTH (Hanpumep, Ha 2 1 0osiee ypaBHEHHUH peakiuil B IOJTHOM
WOHHOM BHJIe fonyiieHa | omubka B 0003HAYCHUH 3apsiia HOHA).

Pe3ynbTaThl 00y4eHUs NPOBEPSIOTCS B MPOLIECCE YCTHBIX U MUCbMEHHBIX OTBETOB OOYYalOIIMXCS, a TAK)KE NPU BBIMOJHEHUM UMH XHMHYECKOTO
AKCIIEPUMEHTA.

OI1LIeHKA VCTHOT'O OTBETA

Onenka «5»:

* OTBET ITOJIHBIA U ITPAaBUJIbHBIN HA OCHOBAHUH M3YUYEHHBIX TEOPHIL;

* MaTEpUAIl U3JI0KEH B ONIPEICIICHHON JIOTUYECKOM II0CIIEI0BATEIbHOCTH, TUTEPATYPHBIM SA3BIKOM;
* OTBET CAMOCTOSTEIbHBIMN.

Onenka «4»:

* OTBET ITOJIHBIA U ITPAaBUJIbHBIN HA OCHOBAHUH W3YUYEHHBIX TEOPHIl;

* MaTepuaJl U3J0XKEH B ONPEIeIIEHHON JIOTHYECKOH MOCIIEe0BAaTEIbHOCTH, IIPU STOM JIOMYIIEHBI IBE-TPH HECYIIIECTBEHHBIE OIIMOKHU, UCIIPABICHHBIE 10
TpEOOBAHUIO YUUTETIS.

Onenka «3»:

* OTBET MOJIHBIN, HO IIPU ITOM JOIYIIEHA CYIECTBEHHAs OITMOKA UM OTBET HEMOJIHbIN, HECBSI3HBIM.
Onenka «2»:



* MpU OTBETE OOHAPYKEHO HEMOHWMaHHE OOYYaIOIUMCS OCHOBHOTO COJEp)KaHMS Y4eOHOTOo MarepHala WIH JOIMYIICHBI CYIIeCTBEHHBIC OIIMOKH,
KOTOpBIC 00YJAFOIINICS HE MOXKET HCIIPABUTH IPU HABOIAIIINX BOTPOCAX YUUTEIIS.

Onenka «1»:

* OTCYTCTBHE OTBETA.

Or11eHKa MUCBMEHHBIX PadoT

Ouenka dKCnepuUMenmaibHblx YMEHU.
OreHKa CTaBUTCS HA OCHOBAHUU HAOIIOIEHUS 32 00YUYaOUMUCS ¥ MMUCbMEHHOTO OTYeTa 3a paboTy.

Ouenka «5»:

* paboTa BBIMOJIHEHA TTOJIHOCTHIO U MPABUIILHO, C/ICTIAHbI MPABUIIbHBIC HAOIIOACHUS U BBIBOJIBI;

* SKCIIEPUMEHT OCYIIECTBIICH IO IJIaHYy C YYETOM TEXHUKH 0€30MacHOCTH U MpaBui paboThI C BEIIeCTBAMH U 000pyA0BaHUEM;

* TPOSIBJICHBI ~ OPTaHU3AIMOHHO-TPYIOBBIE YMEHHUS (TOJACPKUBAIOTCS YUCTOTA pabodero mMecta M TMOPSIOK Ha CTOJIE, SKOHOMHO HCIOJIB3YIOTCS
PEaKTHUBBI).

OneHka «4»:

* paboTa BHIMIOJTHEHA MPABUIIBHO, CACTaHbI MPABUIIbHBIC HAOIIOECHHS M BBIBOJBI, HO MIPH 3TOM IKCIEPUMEHT MPOBEEH HE MOTHOCTHIO WIIH JIOMYIICHBI
HECYIIIECTBEHHbIE OLIMOKHU B paboTe ¢ BElIeCTBaMU U 000pyI0BaHUEM

OueHka «3»:

* paboTa BBHITIOJIHEHA TMPABUJILHO HE MEHEE YeM HANOJOBHMHY WJIM JOIYIIEHA CYIISCTBEHHAas OMHMOKa B XOJAE JKCIEPUMEHTa, B OOBSICHCHHH, B
oopmieHUN PaOOTHI, B COONIOJICHUH MPaBUJI TEXHUKU O€30MacHOCTH Mpu paboTe ¢ BElecTBaMH M OOOpYIOBAaHUEM, KOTOpas UCHPABISETCS IO
TpeOOBaHUIO YUUTEIS.

OueHka «2»:

* TOTMYIIEHHI /1B (M O0Jee) CyIIeCTBEHHBIE OITMOKH B XOJ€ dKCIIEPUMEHTa, B OOBSICHEHUH, B 0QOPMIICHHH PaOOTHI, B COOJIFOICHUH MPABWI TEXHUKHU
Oe3omacHOCTH IIpH paboTe ¢ BEIIECTBAMHU M 000PYI0BaHHEM, KOTOPbIe 00YyYAIOIIUIACS HE MOXKET UCIIPABUTH JIaXkKe 10 TPEOOBAHUIO YUHUTETIS.

OneHnka «1»:

* paboTa He BBIMIOJIHEHA, Y 00YUaIOIIErocsi OTCYyTCTBYIOT IKCIIEPUMEHTAIbHBIC YMEHHUS.

Ouenka ymenuii peuams IKCHePUMEHMAaIbHble 3a0a4u:

Orenka «5»:

* [JTIaH PENICHHS COCTABJICH IIPABHIILHO;

* MPaBWJIHHO OCYIIECTBIIEH MOJ00P XUMUYECKIX PEAKTHBOB H 000PYIOBAHNUS;
* JIaHO TOJIHOE OOBSICHEHHE U CACTAHbI BEIBOJIEI.



Onenka «4»:

* [JTIaH PENICHHSI COCTABJICH IIPABHIILHO;

* MPaBWJIBHO OCYIIECTBICH MOAOOP XMMHUYECKHX PEAKTHBOM M OOOPYIOBAaHMs, MPH STOM JOMYIICHO HE Oojiee JIByX HECYIIECTBEHHBIX OLIMOOK B
00BACHEHNH U BEIBOJAX.

Ornenka «3»:

* [JTaH PEIICHHS COCTABJICH IIPABHIILHO;

*TIPaBUJILHO OCYIIECTBIICH MOI00P XUMUYECKUX PEAKTUBOB M 00OPYI0BAHMSI, HO JIOMYIIIEHA CYIIECTBEHHAs OMMOKA B OOBSICHEHUH U BBIBOJIAX.
OneHka «2»:

* TOMyIIeHbI ABe (1 Oosee) OMMOKH B TUIaHE PELISHUs, B TOA00pe XMMUUYECKUX PEAKTUBOB U 000PYI0OBaHUS, B OOBSICHEHUU U BBIBOJIAX.
Onenka « 1 »:

* 33/1a4a He pelIcHa.

Ouenka ymenull peuams pacyemnble 3a0aqu.

Orenka «5»:

* B JIOTHICCKOM PACCYXJICHUU U PEIICHUH HET OIMMUOO0K, 33/1a4a pelleHa palnOHATBHBIM CITOCOOOM.

Onenka «4»:

*B JIOTHYECKOM PACCYKJCHUH M PEIICHUN HET CYIIECTBCHHBIX OIMOOK, HO 3a7a4a pelleHa HepalnOHABHBIM CITOCOOOM HJTH JIOMYIIEHO He 0oJIee IBYX
HECYIIIECTBEHHBIX OIIHOOK.

OneHka «3»:

*B JIOTUYECKOM PaCCYXJICHUU HET CYIIECTBEHHBIX OMMUOOK, HO IOMYII[eHa CYIIECTBeHHAs OIMOKA B MAaTEMAaTUYECKUX pacueTax.

OneHka «2»:

*HIMEIOTCS CYIIECTBEHHBIE OITMOKH B IOTHYECKOM PACCYXKICHUU U B PEUICHUH.

OneHka «1»:

*OTCYTCTBHE OTBETA Ha 3aJ[aHHE.

Ouenka nucbMenHbIX KOHMPOIbHBIX pabom:

OneHka «5»:

*OTBET MOJHBIN U MPAaBUILHBIN, BO3MOKHA HECYIIIECTBEHHAs OITHOKA.

OneHka «4»:

*OTBET HEMOJIHBIN WM JIOMYIIEHO He 0oJiee IBYX HECYIIECTBEHHBIX OIIMOOK.

OneHka «3»:

*paboTa BHIMOJTHEHA HE MEHEE YeM HAIOJIOBHHY, OMYIIEHA O/IHA CYIIECTBEHHAs OLTMOKA U MIPH 3TOM JIBE-TPU HECYIIIECTBEHHBIC.
OneHka «2»:

*paboTa BHIMOJIHEHA MEHBIIIE YeM HAMOJIOBHHY HIIH COJIEPKUT HECKOIBKO CYIECTBEHHBIX OIIHOOK.

OneHka «1»:




°p360Ta HC BBIIIOJIHCHA.

Ouenka nucCbMeHH020 00KAA0A (CO0OUeHUs) nO meme.

KoHTponbHbIE , CAMOCTOSITENIFHBIE U TTPOBEPOYHBIE PAOOTHI MOTYT IO YCMOTPEHHUIO YUUTEINS OIIEHUBATHCS B COOTBETCTBUH C pa3pabOTaHHOM
UM KpuTepHabHONW OanmpHOM mikanou. [llkama mommkHa COmpOBOXKAATHCS MEPEBOIOM B OTMETOUHBIC OBl ( OT «1» 10 «5») M MOKa3bIBaTh YPOBHU
YCBOCHHUS MPOTPaMMBbI ( TOHM>KEHHBIN , HU3KUM, 0a30BbIH, MOBBIIICHHBIN, BHICOKHIA).

[Ipu orieHKe BBHITIOJIHEHHS MUCHMEHHON KOHTPOJIBHON pab0oThl HEOOXOAMMO YUUTHIBATH TPEOOBAHUS €UHOTO Op(DHOrpaPuIecKoro pekuma.
OTMeTKa 32 UTOTOBYIO KOHTPOJIBHYIO pab0Ty KOPPEKTUPYET MPEAIISCTBYIONIUE MMPU BHICTABICHUN OTMETKH 3a TIOIYTO/INe, TO/I.
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