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1. IosicHUTEJBLHAA 3aIIHCKA

Jannast pabouasi mporpaMMa cocTaBieHa Ha ocHOBe DenepanbHOro ['ocymapcTBEHHOTO cTaHgapTa, TpeOOBaHUI K pe3ysbTaTaM OCBOCHHUS OCHOBHOMU
0o0pa3oBaTeNbHON MPOrpaMMbl OCHOBHOTO 00IIero o0pa3oBaHUs, MporpaMMbl Kypca Xumuu ans 8-9 kiaccoB 0O0Ie00pa3oBaTeIbHBIX YUpEKICHUH,
npeameTHas muHus yueonukos O.C.I'abpuensna, .I.Octpoymona, C.A.Cnaakosa — M.: IIpocsemienue, 2019. B Hell Takke yIUTHIBAIOTCS OCHOBHBIE UJIEH U
nosioxkeHus [IporpaMmel pa3Butus 1 GOPMHUPOBAHMS YHUBEPCATBHBIX YICOHBIX JEHCTBHI IS OCHOBHOT'O OOIIET0 0Opa30BaHMs.

W3ydenne XuMuM B OCHOBHOM IITIKOJIE TIPU3BAHO O0ECTICYHTD:
- hopmuposanue y ydamuxcs XMMAUYECKON KapTUHBI MUpa KaK OPraHMYeCKOW 4acTH €ro LeJIOCTHONW €CTeCTBEHHO-HAY4YHOM KapTHHBI,

- paszeumiue TO3HABATEIbHBIX UHTEPECOB, MHTEIJIEKTYAJbHBIX U TBOPYECKUX CIIOCOOHOCTEH ydalllMXcsl B MPOLIECCE M3YUYEHMS] UMU XMMHUYECKOH HAayKH U €€
BKJIaJ]Ja B COBPEMEHHBI HAyYHO-TEXHMUYECKHUH Iporpecc; (pOopMUPOBaHME BAXHEMIIMX JIOTMYECKUX ONEpaluil MbIIUIEHUS (aHaIu3, CHUHTE3, 0000IleHue,
KOHKPETHU3alus U Jp.) B IpOIlecce MO3HAHUS CUCTEMbI BAKHEHIIINX OHATHH, 3aKOHOB U TEOPUIl O COCTaBe, CTPOEHUH U CBOMCTBAX XMMUYECKUX BEIECTB,

- socnumanue yOSKJIEHHOCTH B TOM, YTO MIPUMEHEHHUE MOJTYICHHBIX 3HAHUNW ¥ YMCHHM 10 XUMHH SBIISICTCS 0OBbEKTHBHOW HEOOXOIMMOCTRIO JJIsi 0€30I1acHOM
paboThI ¢ BellecTBaMU U MaTepuaiaMu B OBITY M Ha TPOU3BO/JICTBE,

- npoekmuposanue u peanu3ayus BbITYCKHUKAMHU OCHOBHOM IIKOJIbI INYHON 00pa30BaTEIbHON TPAEKTOPHUM: BBIOOP Mpoduis o0yueHus B cTapliei MIKOJIe WK
poeCCHOHATLHOTO 00Pa30BaTEIBLHOIO YUPEKICHUS,

- oenadeHnue Ko4eebimMu KomMnemeHyusimu . y‘le6HO'HO3HaBaTeJ'IBHBIMI/I, I/IH(1)0pMaI_II/IOHHLIMI/I, HEHHOCTHO-CMBICIIOBBIMHU, KOMMYHHUKATUBHBIMH.

2. OO0mas xapaKTepuCcTHKA Y4eOHOro npeamera

Hpe;[ﬂaraeMa;I pa60qa${ nporpamMma I10 XMMHUHU PACKPLIBACT BKJIA y‘-IC6HOI‘O npeamMeTa B OOCTHIKCHUC 1ejae OCHOBHOTO O6IJ_IGFO 06pa30BaHI/IH u
OIPCACIIACT Ba)KHEHIIIHE COACPKATCIIbHBIC JIMHUU MPECAMCETA:

o «Bewecmeso» - B3aMMOCBS3b COCTAaBA, CTPOCHUS CBOMCTB, OJIYYEHHS U IPUMEHEHUS BEIIECTB U MAaTEPUAJIOB;

o «Xumuueckasn peakyus» - 3aKOHOMEPHOCTH IPOTEKAHUS U YIIPABJIEHHUSI IIPOLIECCAMU ITOJYYEHUS U MPEBPAILICHUS BELIECTB;

o «Xumuueckuu s13v1K» - ONEPUPOBAHUE CUCTEMON BAXKHEHIIINX XUMUYECKUX TTOHSATHI, BIaJICHUE XUMAYECKON HOMEHKIATypOi U CHMBOJIUKOM;

o «Xumus u dHcu3znby - COOTMIOACHHUE MPABUI XUMHUECKON O€30MacHOCTH MpU OOpaIeHNH ¢ XUMHUYECKUMH BEIIeCTBAMU U MaTepUalaMU B TIOBCETHEBHOMN
YKW3HU U HA IPOU3BOJICTBE.



B kypce 3HauuTenbHas posib OTBOJUTCS XMMHUYECKOMY SKCIIEPHUMEHTY: MPOBEICHHUIO MPAKTHUYECKUX pabOT W JIaOOpaTOPHBIX OMBITOB, (UKCALUU U
aHaJN3y UX PE3yIbTATOB, COOJIIOICHUIO HOPM M MPaBUJI 0€30MacHOM paboThl B XMMUYECKOM KaOUHETe.

Peanu3arust mporpamMmsbl Kypca B Ipoliecce 00ydeHuUs TO3BOJIUT 00yUYarONIMMCS MIOHSATH POJIb U 3HAYCHUE XUMHUH CPEAH IPYTHX HAYK O TPUPO/IE.

3. MecTo Kypca XMMHHM B OCHOBHOI#i IIKOJI€e
@DenepanbHbIi TOCYAAPCTBEHHBIN CTaHAAPT MPEAyCMAaTPUBAET U3YUYEHUE Kypca XMMHH B OCHOBHOH IIKOJIE€ KaK COCTaBHOM 4acTH NpPeAMETHOW 00iacTu
«EcTecTBEHHO-Hay4YHBIE [TPEIMETHDY.
Kypc paccunrtan Ha u3yyenue npeamera B oobeme 68 yueOHBIX 4acoB 1o 2 yaca B Henenmo B 9 kiacce.

[Iporpamma peanuzoBana B yueOHukax xumuu ['abpuensa O.C., N.I'.OctpoymoB, C.A.CnankoB. Xumusi 9 Kiacc, BBINYIICHHBIX H3AATEIHCTBOM
«IIpocsemenue» 2020 r.

B cBs3u ¢ ocobenHocTsaMu opranuzanuu ooydenus B 2020-2021 ygyeOHoM roay B pabouyro mporpamMmbl ObUTH BHECEHBI H3MEHEHHS: MPAKTUYECKUE padOTHI,
CaMOCTOSITEITLHO BBITIOJTHSIEMBIC YIAITUMUCS, BBIHECEHBI B OTICIBHBIN 0JIOK «JIabopaTopHbBIi PaKTHKYyM», YBEIHUEHO BpEMs, HAIPaBICHHOE HA TTIOBTOPCHHE
M3YYEHHOTO B IIPEIBIIYIIEM Kypce XUMHUH.

B niporiecce 00y4deHHs UCTIONB3YIOTCS pa3HOOOPA3HBIC METOBI M TEXHOJIOTHH, TAKUE TEXHOJIOTUHU JINYHOCTHO-OPUEHTHPOBAHHOTO MTOIX0/Ia B O0yUCHHH,
MH(POPMAIIMOHHO-KOMMYHUKATUBHBIC TEXHOJIOTUH, METOJbI M MPHEMBI 3I0POBbECOCPETAIONIETO 0O0YUEHUS, METO] MPOSKTOB, TEXHOJOTHH IMCTAHIIMOHHOTO
oOy4eHus.

JuctantinonHoe ooyuenue — (opma oOydeHus:, Mpu KOTOPoil HHPOPMAIIMOHHBIE TEXHOJIOTUU SIBIISIOTCS BEAYIIIUM CPeICTBOM. VCroyb3ysi 371eMEHThI
JTUCTAHIIMOHHOTO OOYYEHHS YYEHUK MOXKET 3aHUMAThCsl CAMOCTOSATENIbHO, TPOCMATPUBATh BUACOYPOKH, peliaTh 00pa3oBaTebHbIE 3a1a4H.

JuctantinoHHoe 00y4eHUE PACCUUTAHO:

- Ha yYaluxcs, KeJIaroluX IpruoOpecTH HOBbIE 3HAHUSI, YBIICUEHHBIX YUEOHBIM NPEAMETOM;

- Ha BBIMYCKHUKOB IITKOJIbI, TOTOBSIINXCA K MOCTYIUIEHUIO B MPOQecCHOHANbHBIE 00pa30BaTeIbHbIE YUPEXKICHUS CPEHETO U BBICIIETO 00pa30BaHUs;

- Ha TeX, KTO He UMEET BO3MOXKHOCTH MOMyYUTh 00pa30BaTeIbHbIC YCIYTH B TPATUIIMOHHON JOPME 1O COCTOSIHHUIO 37J0POBbSI.

C menplo peann3anuy JIeMEHTOB JUCTaHIIMOHHOTO O0YYEeHHS UCTIONB3YIOTCS CIEIYIOIINE PECYPCHI:

No ypoxka Tema ypoka Hcnonb3yeMmslii pecypc
4-5 [TonsTHE 0 CKOpOCTH XMMHUYECKOM peaknuu. Karanus https://resh.edu.ru/subject/lesson/2102/start/
12 [TonsiTue o rugponuse comneit https://resh.edu.ru/subject/lesson/3123/start/
16-17 O6mas xapakrepuctuka 3aemMeHToB VIl A—rpymnmnsl - raoreHoB https://resh.edu.ru/subject/lesson/2075/start/
CoenuHeHHUs TaJIOTeHOB
19 CepoBonopon u CyabGuabl https://resh.edu.ru/subject/lesson/2434/start/
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20 Kucnoponanbie coetuHeHust cepbl https://resh.edu.ru/subject/lesson/2077/start/

22 Ammuak. Coiti aMMOHUS https://resh.edu.ru/subject/lesson/2078/start/

25 docdop u ero coenuHEHHS https://resh.edu.ru/subject/lesson/2073/start/

30-31 Kpemnuuii u ero coenqunenus https://resh.edu.ru/subject/lesson/2069/start/
CuirkaTHasi TPOMBITTUICHHOCTD

36 OOm1ast XxapaKTepUCTHKA METAJLIIOB https://resh.edu.ru/subject/lesson/3493/start/151213/

https://resh.edu.ru/subject/lesson/1607/start/

45 Koppo3ust MeTamioB u criocoObl 3alTUThI OT HEe https://resh.edu.ru/subject/lesson/3479/start/151187/

28 OxpaHa OKpyXaromiei cpesibl 0T XUMUYECKOTO 3arpsi3HEHUS https://resh.edu.ru/subject/lesson/3504/start/151485/

4. Pe3yabTaThl 0CBOCHHUS Kypca XUMHH

[lo 3aBepmieHMM Kypca XMMHUHM Ha JTale OCHOBHOIO OOLIEro 00pa30BaHUsl BBIYCKHUKM OCHOBHOM IIKOJIBI JOJDKHBI OBJIAJETh CJEAYIOLIUMU
pe3ynbTaTamMu:

1. JIu4yHOCTHBIE pe3yabTaThl:

1) ocosnanue cBoCiH STHUYECKON MPHUHAIJICKHOCTH, 3HAHUE HCTOPUH XMMHUH U BKJIaJa POCCUICKON XMMHUYECKON HAYKH B MHPOBYIO XHMHUIO;

2) ¢hopmuposanie OTBETCTBCHHOTO OTHOUICHUS K MO3HAHHWIO XMMHH; TOTOBHOCTH M CHOCOOHOCTH YYaIlMXCs K CAMOPA3BHTHUIO M CAaMOOOPa30BaHHIO HA
OCHOBE M3YyUEHHBIX ()aKTOB, 3aKOHOB M TEOPUH XUMHUHU; OCOZHAHHOTO BBIOOpA U nOCMpOeHue UHIMBUTyalTbHOM 00pa30BaTENbHON TPAEKTOPUU;

3) popmuposanue ETOCTHON €CTECTBEHHO-HAYYHON KApTUHBI MHPA, HEOTHEMJIEMOW YaCThI0 KOTOPOU SIBJISICTCS XUMHUYESCKask KapTUHA MHPA;

4) osnadeHue COBPEMEHHBIM SI3bIKOM, COOTBETCTBYIOIIMM YPOBHIO Pa3BUTHS HAYKH M OOIIIECTBEHHOMN MPAKTUKHU, B TOM YHCIIE U XUMHYECKUM;

5) oceoenue colManIbHBIX HOPM, IMPAaBWIJI TOBEICHHs, poyieci U (HOPM COIMATIBHOW JKU3HH B COLMYME, MPHPOJEC M YAaCTHOW JKU3HM Ha OCHOBE
AKOJIOTMUECKOM KyIbTYphI U O€30MaCHOTO O0paIlleHHs C BEIIeCTBAMU U MaTepUaIaMu;

6) popmuposanue KOMMYHHKATUBHOW KOMIICTCHIIMM B OOIIEHHMHM CO CBEPCTHHKAMH M B3POCIBIMH B TIpoIlecce 00pa3oBaTeNbHOM, OOIIECTBEHHO-
TMIOJIE3HOH, Y4eOHO-HUCCIeTI0BATENbCKON, TBOPUECKON U APYTUX BUIOB ACSITEILHOCTH, CBS3aHHBIX C XUMHUEH. .

2. MeranpeaMeTHbIe pe3yJIbTAThI:

1) onpeodenenue nenelt COOCTBEHHOTO 00Y4EHHsI, TOCTAHOBKA M (hopMynupoBaHue I ce0sl HOBBIX 33/1a4;

2) nianuposanue MyTeil TOCTHKSHUS JKEIAaeMOT0 Pe3yJibTaTta 00yUeHHs XUMHH KaK TEOPETHIECKOT0, TaK U MPAKTUYECKOT0 XapaKTepa,

3) coomHeceHue CBOUX JIEHCTBUI C IUITAHUPYEMBIMH pe3yJbTaTaMH, OCYIIECTBICHHE CIIOCOOOB JEHCTBHH NpPW BBINOJHEHHH JTa0OPAaTOPHBIX M
MPaKTUYECKUX PabOT B COOTBETCTBUU C MPaBUIIAMH TEXHUKU O€30MaCHOCTH;

4) onpedenerue NCTOUHNKOB XUMHUYECKON HH(POPMAIIHH, €€ TIOJIy4YeHUE U aHAIN3, CO3J[aHue NH(POPMAIIMOHHOTO TIPOIYKTa U €0 MPe3eHTaIHs

5) ucnonvbzoéanue OCHOBHBIX HHTEJUIEKTYalbHBIX OINEpalil: aHaiu3a M CUHTE3a, CPAaBHEHMSI M CHCTEMAaTu3alMH, OOO0OIIEeHUS M KOHKPETH3allUH,
8bls6/1eHIe TPUUNHHO-CIIEICTBEHHBIX CBA3EH U nocmpoerue JTOTHYECKOT0 PacCyKAECHUS U YMO3aKII0UEHHsI HA MaTEpUajie €CTECTBEHHO-HAYYHOT'O COJAEP/KAHUS;

6) ymenue co3aBath, MPUMEHSThH M IPEOOPA30BBIBATH 3HAKH U CUMBOJIBI, MOJICTIH U CXEMBI JIJISl PELICHUS YUCOHBIX U TIO3HABATEIILHBIX 337134,
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7) ¢opmuposanue n pazsumue SKOIOTHUSCKOTO MBIIUICHHS, YMeHUue TIPUMEHSTh €ro B MO03HABATEIbHON, KOMMYHUKATUBHOW, COIIMANBLHON MPAKTHKE U
npodeccCHoHATLHOW OpPUEHTAIUY;
8) cenepuposanue uneit u onpeaeIeHUe CPEACTB, HEOOXOIUMBIX IS UX PeaH3alinu.

3. IlpeaMeTHbIe pe3y/bTATHI:

1) ymenue 0603HaYaTh XUMHUYCCKHE IIEMEHTHI, HA3bIBATh UX U XapaKTEPH30BaTh HA OCHOBE IMOJIOKEHHS B Ieproandeckoit cucreme J[.M.Mennaenecsa;

2) ¢hopmynuposanue U3yUCHHBIX TOHSITHIA: BEIIECTBO, XUMUYECKUH 3JIEMEHT, aTOM, MOJICKYJIa, HOH, KATHOH, aHUOH, IPOCTOE U CJI0XKHOE BEIIECTBO,
XUMHYECKas peaKIUsl, BUbI XUMUYECKUX PEaKLUi U T.11.

3) onpedenenue 1o GopMyaM COCTaBa HEOPIraHUYCCKUX M OPraHUYCCKHUX BEIIECTB, BAJICHTHOCTH aTOMOB XUMHUCCKUX AJIEMEHTOB HJIU CTEIICHHU UX
OKUCJICHHS,

4) nonumanue nabopMaIuU, KOTOPYIO HECYT XUMHUYECKUE 3HAKH, (DOPMYJIbI, YPABHECHUS;

5) ymenue knaccupUIEPOBATH MPOCTHIE M CIIOKHBIE BEIIECTBA,;

6) opmyruposanue IEPUOANYECKOTO 3aKOHA, OOBSICHEHUE CTPYKTYPhI ¥ HH(POPMAIIMH, KOTOPYIO HECET MEPUOINYCCKAs CHCTEMa X UMHUECKUX
anemenToB J[.M1.MenaeneeBa, pacKpbhITHE 3HAUCHUS IEPUOIUYECKOTO 3aKOHA;

7) ymeHue XapaKTepU30BaTh CTPOCHHE BEIIECTBA — BUIBI XUMHUCCKUX CBSA3EH M TUIIBI KPUCTAIMYSCKUX PEIICTOK ;

8) onucanue cTpocHHsS AaTOMOB XUMHUYECKUX DIIEMEHTOB C MOPAAKOBBIME HOMepaMu 1-20 u 26, 0TOOpaXKEHHE UX C IIOMOIIBIO CXEM;

9) cocmasnenue HopMyi1 OKCHIOB XUMHUYCCKHIX 3JICMEHTOB U COOTBETCTBYIOIIUX UM THAPOKCHUIIOB;

10) nanucanue cTpyKTYpHBIX (HOPMYIT MOJIEKYJISIPHBIX COSAUHEHUI 1 (POPMYIIbHBIX €MHHIL HOHHBIX COSTHHEHHIA 110 BAJICHTHOCTH, CTCTICHU OKUCICHUS
WJIY 3apsily UOHOB;

11) ymenue hopmynupoBaTh OCHOBHBIE 3aKOHBI XUMHH: TIOCTOSIHCTBA COCTaBa BEIIECTBMOJICKYIIIPHOTO CTPOEHUSI, COXPAHEHHsI MacChl BEIIECTB, 3aKOH
ABorajipo;

12) ymenue hopmMynupoBaTh OCHOBHBIE MOJOXKEHHUS aTOMHO-MOJIEKYJISIPHOTO YUIEHHUS U TEOPHH DJICKTPOTUTHUECKON TUCCOIUALINH;

13) onpeoenenue npuzHaKoB, yCAOBHN MPOTEKAHUS U MIPEKPAIICHUS PEAKIINH;

14) cocmaenenue MONEKYIAPHBIX YPAaBHEHUH XMMHUYECKUX PEAKIUiA, MOITBEPIKAAIONIMX OOIMEe XUMUIECKHE CBOWCTBA OCHOBHBIX KJIACCOB
HeOpl"aHI/I‘IGCKI/IX COC}II/IHGHI/Iﬁ 158 0Tpa>1<a}0umx CBs3H MG)KI[y Kj1accaMu COCI[I/IHGHI/II\/JI;

15) cocmaenenue ypaBHEeHHI peakiMii C y4aCTHEM JICKTPOJMTOB TaKKe B HOHHOU (opMe;

16) onpedenenue Mo XUMUYECKUM YPaBHEHHSM MPHHAIICKHOCTH PEAKIMIA K ONPEACTICHHOMY THITY WK BHILY;

17) cocmaenenue ypaBHEHHI OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIHi C TIOMOIIBI0 METOIa DJICKTPOHHOTO OalaHca;

18) npumenenue NOHATHI KOKUCIIEHNUE» U «BOCCTAHOBJICHHUE) IS XaPaKTEPUCTUKH XMMUYECKHX CBONCTB BEIIECTB;

19) onpeodenerue ¢ MOMOIIBIO KAYECTBEHHBIX PEAKIIMIA XJIOPHUJI-, CYIb(paT- U KapOOHAT-aHUOHOB M KATHOHA AMMOHHMS B PaCTBOPE;

20) 0o6wscHenue BIUSTHUS pa3InIHbIX (DAKTOPOB HAa CKOPOCTH PEaKITHii;

21) ymenue XxapakTepru30BaTh MOJIOKEHHE METAJUIOB M HEMETAJIIOB B IEPUOJINYCCKON CHCTEME JIEMEHTOB, CTPOSHHE X aTOMOB M KPUCTAJIIOB, O0IIIHe
¢bu3nueckrue U XUMUYECKUE CBONUCTBA;

22) 0bwsicHeHue MHOTOOOpa3us IPOCTHIX BEIIECTB SBJICHUEM AJZIOTPOIHMH C YKa3aHUEM €€ IPUYHH;

23) yemanosnenue pa3auauii THAPO-, TTUPO — U IECKTPOMETAILTYPTUU M HUTIOCTPUPOBAHKE dTHX Pa3IHUUil MPUMEPaMU POMBIIIJICHHBIX CIIOCO00B
MOJy4YECHUSI METAILJIOB;



24) ymenue oasams o611yto xapaktepuctuky smementos |, 11, VIIA— rpymm, a Takke Bogopoaa, KHCIOpoia, a3oTa, cepsl, hochopa, yriaepoaa, KpeMHHS
1 00pa30BaHHBIX UMH MIPOCTHIX BEIIECTB M BAKHEHUIIINX COCAMHEHHH (CTpOEHUE, HAX0XKICHHUE B IPUPOJIE, ITOIyueHHE, (PU3NIECKUE U XUMHUYECKHIE
CBOWCTBA, TPUMEHEHHE);

25) ymernue onuchIBaTh KOPPO3UIO METAJUIOB M CIIOCOOBI 3aIIUTHI OT HEE,

26) ymenue MpOU3BOUTH XUMHUYECKUAE pacyeThl 10 GOPMYJIaM U YPaBHCHUSAM PEaKIInii;

27) onucanue CBOMCTB U MPAKTUUECKOTO 3HAYCHUS U3YUCHHBIX OPTaHUYECKUX BEIICCTB;

28) svinoninenue 0003HAYCHHBIX B TIPOrPaMMe 3KCIIEPUMEHTOB;

29) cobmodenue nipaBui1 0€30MaCHOM PabOThI B XUMUYECKOM KaOUHETE.

4. Copepxxanue y4eOHOro npeaMera u TpeOOBAHUS K YCBOCHHIO IPOrPaMMbI

Kypc xummn 9 xmacca mpefamosaraet u3ydeHue ciefyromux pasznenon: «IloBropenne m o6obmienne cBefeHuil mo Kypey 8 kimacca», «XHMHUYECKHE
peakuuu B pacTBOpax >JEKTPOIUTOB», «Hemeramubl M MX COEAMHEHHsA», «MeTamibl U MX COCNMHEHHA», «XHMMs M OKpyXKarolias cpena», a Takke
«O06001IeHe 3HaHUH 110 XUMHH Kypca OCHOBHOM MIKOJIbL. [Toaroroska Kk OCHOBHOMY TOCYJJapCTBEHHOMY dK3aMEHY»

IloBTOpEeHue u 00001IeHNe CBeleHUI 0 Kypcy 8 kiacca

bunapubie coenmuuaenus. OKCUIBI COIe00pasyrolre U Hecoieoopasyromnue. [ mIpoKcuIbl: OCHOBaHHMSI, aM()OTEPHBIC THAPOKCHUIBI,
KHUCJIOpOJcoAepKalire KUCI0Thl. CpellHUE, KUCIIbIE, OCHOBHBIE U KOMIUIEKCHBIE COJIH.

Tunsl cBsi3u. MonHbI TN cBsi3u. KoBaneHTHas oyisipHasi U KOBAJIEHTHAsS HEMOJSIpHAs CBsA3b. MeTamnyeckas CBS3b

O06o01IeHne cBeeHH 0 XUMUYeCKuX peakiusax. Kinaccupukanusa XUuMHUECKUX PeakIMi M0 pa3IMYHbIM OCHOBAHHIM: COCTaBY U YHCIY pearupyromnx
1 00pa3yromuXxcs BEIIEeCTB, TEIIIOBOMY 3D (PeKTy, HANPABJICHUIO, U3BMEHEHHUIO CTENIEHEH OKMCIIEHUS AJIEMEHTOB, 00Pa3yIoIINX pearupyrolre BemecTna, dase,
HCIIOJIB30BaHUIO KAaTaIn3aTopa.

[TonaTtue o ckOpoCcTH XUMHUYECKON peakiuu. MDakTophl, BIUSIOMIME HA CKOPOCTh XMMHMUYECKHX PEAaKIUW: MPHUPOJA pPEarrupyrolux BEIIECTB, WX
KOHIIEHTpallus, TeMIIepaTypa, IIoaab CONPUKOCHOBEHHUS, HAIMYME KaTtanu3aropa. Katanus.

JdemMoHcTpanuu
e (O3HaKOMJIEHHUE C KOJUIEKI[USIMU METAJUIOB U HEMETAJLIOB.
O3HaKOMJIEHHE C KOJUIEKIIUAMH OKCUIOB, KHCIIOT U COJIEH.
3aBUCHUMOCTb CKOPOCTH XMMHUYECKON PEAKIINH OT MPUPOJbl PEATUPYIOLINX BELIECTB.
3aBUCHUMOCTb CKOPOCTH XMMHYECKON PEAKIIMH OT KOHIIEHTPALMK PEArupyolnX BEIECTB.
3aBUCUMOCTh CKOPOCTH XMMHYECKON peakuy OT IO N COPUKOCHOBEHHS PEarupyOLINX BEIIEeCTB («KUIISIIUN CIIoM» ).
3aBUCUMOCTH CKOPOCTH XUMUYECKOW PEaKIIUU OT TEMIIEPATYPHI pEarupyroInux BEIIECTB.

JlaGopaTopHble ONBITHI
1. BzaumoeicTBue aMMHaKka U XJIOpPOBOAOPOAA.
2. Peaknyst HeUTpanu3annH.



3. Habmonenue temaoBoro 3¢gdexra peakiuy HeHTpaanu3au.

4. B3zaumojencTBue cepHoil KUcioTsl ¢ okcuiom meau (I).

5. Paznosxenue nepokcuaa BoJOPO/ia C MOMOIIBIO KaTajnasbl KapTodens

6. 3aBHCHMOCTh CKOPOCTH XHMHYECKOW PEaKIMU OT MPHUPOIbl PEarnpyrONIMX BEIISCTB Ha MPUMEpPE B3aUMOJACHCTBHS PACTBOPOB THOCYIb(aTaHATPUS H
xJyiopuaa 6apusi, TuocyibhaTa HATPUS U COISTHON KHUCIOTHI.

7. 3aBUCUMOCTbh CKOPOCTH XMMHYECKON PEAKIMK OT MPUPObl METAIIIIOB IIPH UX B3aUMOAECUCTBUHU C COJISTHOM KHCIIOTOM.
8. 3aBUCUMOCTbh CKOPOCTH XMMUYECKON PEaKLUU OT IPUPOABI KMCIOT MPU B3aUMOJACHCTBUU UX C JKEIE30M.

9. 3aBUCUMOCTh CKOPOCTH XMMHUYECKON PEAKIIUU OT TEMIIEPATYpBHI.

10. 3aBUCUMOCTh CKOPOCTH XMMHUYECKON PEAKIUU OT KOHLIEHTPALIMH.

11. 3aBUCUMOCTH CKOPOCTH XMMUUYECKON PEAKIIUK OT TUIOMIAAN COPUKOCHOBEHHUS PEAarupyrolnX BEIIECTB.

12. 3aBUCUMOCTh CKOPOCTH XMMHUUYECKOW PEAKLIUK OT KaTaau3aropa.

XuMH4YeCKHe PeaKkii B PAaCTBOPAX 3JIEKTPOJIUTOB

[TonsiTie 00 AMEKTPOJUTHUCCKON JUCCOMMUAIMH. DICKTPOIUTHI U HEAICKTPOIUTHI. MeXaHU3M JUCCOITUAIINN DJICKTPOJIUTOB C PA3IMUYHBIM XapaKTepOM
cBs3u. CTeeHb AICKTPOIUTHICCKON Aucconuaryi. CHIIbHBIC U CIIA0BIC DJICKTPOJIATHI.

OCHOBHBIE TIOJIOKCHHSI TEOPHH JJICKTPOJUTHYECKON aucconpanuu. Knaccupukanus HMOHOB M HMX CBOMCTBA. KHCIOTBI, OCHOBaHHS W COJH Kak
MEeKTPOJIUTHL. VX KiTaccuuKamms U JUCCOIUAITHS.

OO01me XMMUYECKUE CBOMCTBA KHCJIOT: U3MEHEHUE OKPACKH WHIUKATOPOB, B3aUMOJICHCTBHE C METAJNIaMH, OKCHUIAAMH U THAPOKCHUIAMU METAILIOB U
cosisiMu. MoseKyIsipHbIe U HOHHBIE (TIOJIHBIE M COKPAIIEHHBIE) YPAaBHEHUS PEAKIIHi.
XUMHUYECKUN CMBICII COKPAIEHHBIX YPaBHEHUHN. Y CIIOBUSI IPOTEKAHUS PEAKIIUN MEXKAY JIEKTPOIUTAMU 0 KOHLA. Psii aKTUBHOCTH METAILIOB.

OOmmue XUMHYECKHE CBOWMCTBA IIEJIOUYEH: B3aMMOJCHCTBHE C KHUCIOTAMH, OKCHJIAMH HEMETaJIoB, coyiaMu. OOIue XHMMHUYECKHE CBOMCTBA
HEpPacTBOPUMBIX OCHOBAHMI: B3aMMOJIEUCTBHE C KUCIOTAMM, PA3JI0KEHHUE MPYU HarpeBaHUU.

OO0mre XMMHUYECKHe CBOMCTBA CPEHUX COJICH: B3aUMOJCHCTBUE C KUCIOTaMH, IIEJI0YaMH, COJIIMU M MeTajutlaMu. B3anMoseiicTBre KUCIIBIX COJIeH CO
IIeJI0YaMHu.

IM'maponus, kak oOMEHHOE B3aMMOJCIHCTBUE COJied ¢ BOAOW. ['MIpONM3 COJNM CHUIILHOTO OCHOBaHUS W cllaboil kuciotel. ['maponu3 comu cimaboro
OCHOBaHMS M CUJIbHOU KucaoThl. [lkama pH.

CBoiicTBa KUCIIOT, OCHOBAaHUM, OKCUIIOB M COJIEH B CBETE TEOPUHU DJICKTPOIUTUUECKON TUCCOIMAIIUU U OKUCIIUTEIBHO -BOCCTAHOBUTEIBHBIX PEAKIIUM.

JdemoHcTpanmu.
e llcnwiTanue BEMIECTB M KX PACTBOPOB HA AJIEKTPOIPOBOTHOCTb.
e 3aBHCHUMOCTb JICKTPOMPOBOTHOCTH YKCYCHON KHCIIOTHI OT KOHIIEHTPAIUH.
e JIBmKEHHE OKpaIIEHHBIX HOHOB B DJIEKTPUYECKOM ITOJIE.
e OrmnpeneneHne XxapakTepa Cpeibl B pacTBOpax COJEH.

JlaGopaTopHbIe ONBITHI.
13. lucconmanus caabbIX AIEKTPOIUTOB HA MPUMEPE YKCYCHOM KUCIOTHI.
14. I3MeHeHne OKpACKH WHIUKATOPOB B KUCITOTHOM Cpelie.



15.Peakius HEUTpaIM3alMK pacTBOpPA MIEIOYN PA3IUYHBIMA KUCIOTAMH.
16. [Tonyyenue runpoxcugamenu(Il) u ero B3aumoelicTBrE ¢ pa3TUYHBIMU KUCIOTAMH.
17. B3anmoelcTBHE CHITBHBIX KUCITOT ¢ okcuaoM meau (11).

18. BzaumopeiicTBrE KUCIOT C METAJLJIAMHU.

19. KauecTBeHHas peakius Ha KapOOHAT-HOH.

20. TTonydyenwue cTyIHS KPEMHUEBOU KUCIIOTHI.

21. KauecTBeHHas peakius Ha XJIOPHU/- WIH CyTb(aT-HOHbI

22. VI3MeHeHne OKpacKy MHAUKATOPOB B MISIIOYHOM Cpejie.

23. BzauMoieiiCTBHE IIETIOYEH C YTIICKUCIIBIM Ta30M.

24. KadecTBeHHas peakIus Ha KATHOH aMMOHHUS.

25. ITonmyuenue runpokcuaa meau (1) u ero pasnoxenue.

26. BzaumoielicTBre KapOOHATOB ¢ KHCIIOTAMHU.

27. Ilonyuyenue ruapoxcuaa xeneza(lll).

28. B3anmoelicTBre xene3a ¢ pactBopoM cynbdara memu(1l)

IIpakTnyeckue padornl
1. Pemienne sKkCiepuMEHTANIbHBIX 3a/1a4 110 TeMe «DNEeKTPOIUTUYECKAs JUCCOLMALIUS

HemeTajuibl 4 MX coeJUHEHHSA
CrpoeHnie aTOMOB HEMETAJUIOB U X IoJiokeHue B [lepuonnyeckoit cucreme. Psaj anexkrpoorpunarensHocty. Kpucraminyeckue peméTku HeMeTauioB
— TIPOCTHIX BEIIECTB. AJIOTpONHs U €€ mpuunHbl. Ou3ndeckre cBoCTBa HeMeTau10B. OO0IMe XUMUYECKHE CBOMCTBA HEMETAJIJIOB!
OKHCJIUTEIbHBIE 1 BOCCTAHOBUTEIIBHBIE.
l"asmorensl, cTpoeHre WX aTroMoOB U MojeKkysl. dusndeckre U XMMUYECKHE CBOMCTBA rajoOreHOB. 3aKOHOMEPHOCTH M3MEHEHHs] CBOMCTB TajOr€HOB B
3aBUCHMOCTH OT MX mojoxeHus B [lepuonndeckoi cucteme. HaxoxkneHne rajJoreHoB B IPUPOJE U MX NOJydeHHE. buosornyeckoe 3Haue€HUE U MIPUMEHEHNE
rajloreHoB.
["aoreHoBOOPOBI U COOTBETCTBYIOIIME MM KHCIOTHI: IUIAaBUKOBAs, COJIAHAas, OpOMOBOAOpOJHAs, MoaoBoaopoaHas. ['anorenuasl. KauecTBeHHBIE
peaxkiuy Ha raJloreHu1-uoHbl. [IpumMeHenne coelnHeHu rajJoreHoB U X OMOJoru4ecKas poib.
OOmas xapaktepuctuka snemMeHToB VIA-rpynnsl. Cepa B mpupoae U e€ noiyueHue. AJUIOTPONHbIE MOJU(PHUKAIMKA Cepbl M UX CBOWCTBA. XHMHYECKHE
CBOMCTBA CEpBbI U €€ NPUMEHEHNE.
CepoBoJIOpOJI: CTPOCHHE MOJIEKYJIBI, (PU3UYECKHEe U XUMHUECKUE CBOWCTBA, MOoTydyeHue 1 3HaueHue. CepoBogopoanas kuciaora. Cynabpuabl 1 UX 3HaYCHUE.
JlroMuHOGOpHI.
Oxcun cepri(1V), cepaucras kucnora, cyabpuThl. KauecTBeHHas peakuus Ha Cyab(UT-HOH.
Oxkcun cepri( V1), cepnas kucnora, cynbdarsl. Kpucramioruaparsr.
CepHast KUCIIOTA - CUJIbHBIN 3J1eKTposuT. CBONCTBA pa30aBIeHHOIN CEpHOI KUCIOTHI, KAK TUITUYHOW KUCIOTHI: B3aUMOJICHICTBHE C METAJIJIaMHi, OCHOBHBIMH U
aM(OTEepHBIMU OKCHJAMH, OCHOBAHUSAMH U aM(OTEPHBIMH T'HJIPOKCUAAMH, coyisiMU. KauecTBeHHas peakius Ha Cyab(aT-noH.
OO0mast xapakTepucTUKa 3JeMeHTOB VA-rpynnbl. A30T, CTPOGHHE €ro aToMa M MoJieKyibl. Ou3nyecKkue U XMMUYECKUE CBOICTBA M NMPUMEHEHHE a30Ta.
A3OT B IPUPO/JIE U €ro OMOJIOTHYECKas pOIb.



AMMHaAK, CTpOCHUE MOJIEKYJIBl U (PU3MUECKHE CBOWCTBA. AMMMadHas BOa,, HAIIATBIPHBIM CIUPT, TUAPAT aMMHUaka. JJOHOPHO -aKIENTOPHBIH MEXaHH3M
o0Opa3oBaHMs KaTHOHA aMMOHUS. BoccTaHOBUTENbHBIE CBOMCTBa aMmMuaka. Coyii aMMOHHMSI U UX TpUMeHeHne. KauecTBeHHas peakiivs Ha KAaTHOH aMMOHHUSI.

Oxcupl a30Ta: HECOIE00pas3yIOLIUe U KUCIOTHbIE. A30TUCTas! KUCIOTa M HUTPUTHI. A30THas KUCIIOTa, e€ MoJlydeHue u cBoiicTBa. Hutpartsl.

doctop, crpoenne aroma u amorporus. Dochuasl. Pochun. Oxcun docdopa(V) u oprodochopnas kucinora. Docdarel. DochopHbie ya0OpEHHUS.
MuacexTunuael.

OOmias xapakTepucThKa ieMeHTOB [V A-rpymmbl: 0COOCHHOCTH CTPOCHHSI aTOMOB, MPOCTBIX BEIIECTB U COSAMHECHHN B 3aBUCHMOCTH OT MOJIOKEHUS
sanemeHToB B llepuoamnueckoit cucreme. Yriaepod. AJUIOTponHble Moaudukanuu: anmas, rpadut. AMOpHBIM yriaepoa: caxka, aKTUBUPOBAHHBIA YTOJb.
AncopOmusi. XuMHU4YeCcKue cBOKCTBa yriepoaa. KokcoxuMudaeckoe Mpou3BOJICTBO U €ro mpoaykius. KapOoumbr.

Oxkcun yraepona(ll): ctpoenne mMosekysbl, ojydeHue u ero cBoictBa. Okcup yraepona(lV): ctpoeHrne MoJIeKysbl, IOJIYYeHHE U €r0 CBOMCTBA. YTOJIbHAS
kucnota. CoM yroJibHOM KUCIIOTBI: KapOOHATHI U THAPOKApOOHATHL. TeXHUYEeCKas U MUIIEBasi COJaA.

Opranuueckasi Xumusi. YTJI€BOJOPO/IBI..

MeraH, 3TaH U TpomaH Kak MpeAesibHbIe (HACBIIIEHHBIE) YIJIEBOJOPOAbl. DTUJIEH M alleTWIICH, KaK HempeeibHble (HEHACHIIICHHBIC) YTIEBOJAOPOIbI.
CrtpykrypHble (opmynbl BemecTB. ['opeHue yrieBoJopoJoB. Peakiuu aeruapupoBaHHs NPEICIbHBIX YIIIEBOAOPOAOB. KauecTBeHHBbIE peakiuu Ha
HeTpee/IbHbIC COCTUHCHHUS.

CrupTbl. DTUJIOBBI CHUPT, €ro IMOJydeHHe, TpUMEeHeHue U (usnonoruueckoe neiicteue. Tpéxaromublidi cnupT riunepuH. KadecTBeHHas peakiusi Ha
MHOT'0aTOMHBIE CIIUPTHI. Y KCYCHasi KUCIIOTA - MPEJCTaBUTENb Klacca KapOOHOBBIX KUCIIOT.

Kpewmuuii, ctpoenue ero aroma u cBoiictBa. Kpemuuii B mpupoae. Cunmunuasl u cuinad. Okeun kpemuus(1V). KpemnaueBast kucinoTa u e€ comiu.
[Tpon3BoCcTBO cTekIa U IeMeHTa. [IpoayKIns CUITMKATHOW MPOMBIIIJICHHOCTH: ONITHYECKOE BOJIOKHO, KepaMmuka, hapdop, dpasHac. OnTruyeckoe BOIOKHO.

Hewmerannel B mpupoge. ®pakimoHHas MeperoHKa KHAKOTO BO3JyXa Kak crmoco0 MOoNydeHus KHcIopona, a3oTa, aproHa. [lomydenue docdopa,
KpEMHUS, XJI0pa, Hoa. DJIEKTPOIU3 PacCTBOPOB.

[TomyueHue cepHON KHUCIOTHI: CHIPHE, XUMHU3M, TEXHOJOTHYECKas CXeMa, METOJ[ KHUIISIIero Cios, MPUHIUIBI TEemIoo0MeHa, MPOTHBOTOKA U
nupkyssiiuu. OneyM. [Ipon3BoacTBO aMMuaka: ChIpbE, XUMHU3M, TEXHOJIOTUYECKAS CXeMa.

JdemMoHcTpanuu
e Komneknus HeMeTaIoB.
e  Monenu KpUCTAJUIMUECKUX PEMIETOK HEMETAIIOB: aTOMHBIE UMOJIEKYJIIPHBIE.
e (O30HATOp M MPUHLUIIBI €r0 pabOTHI
e ['opeHue HEMETAIIOB - IPOCTHIX BEILECTB: cepbl, (pocdopa, APEBECHOTOYTIIS.
e OO0pa31bl TaJOreHOB - IPOCTHIX BEIIECTB.
e BsaumopeicTBuE rajgoreHoB ¢ METAIJIAMH.
e BriTecHeHnue xyiopa 6poMOM WM HOJA U3 PACTBOPOB UX COJIEH
e  Koymekuus npupoaHbIX COEIUHEHNUN XJI0pa.
e B3saummojeiicTBHE Cepbl ¢ METAJITIAMH.
e [opeHue cepbl B KHCIOPOAE
e  Komnekuus cynbpuaHbIX pya.
e KauecTtBeHHas peakuus Ha CylIbQUA-UOH
e (OOecrBeunBaHNE OKPALICHHBIX TKAHEW U IIBETOB CEPHUCTBHIM T'a30M.



e BzaumojelcTBHe KOHLICHTPUPOBAHHON CEPHON KUCIIOTBI C MEBIO.
e OO0yriMBaHME OPraHUYECKUX BEIIECTB KOHLEHTPUPOBAHHON CEPHOM KUCIOTON
e Jluarpamma «CocTaB BO3LyXa».
e Bugaecodparments! u crnaiinbl «l[Ituubn 6azapei.
e Ilomyuenue, cobupaHue U paclo3HaBaHUE aMMHUAKA.
e PasnoxeHue OMXxpoMaT aMMOHHS.
e BzaumojelicTBHe KOHIIEHTPUPOBAHHOM a30THOM KUCIOTHI C MEJIBIO.
- 'openue uépnoro nopoxa.
Pa3nosxeHne HUTpaTa Kanusi U TOPEHUE JPEBECHOIO YrojbKa B HEM
- OOpa3isl IPUPOAHBIX coennHeHuH docdopa.
I'openune pocdopana Bo3ayxe U B KUCIOPO/IE.
[Toyaenue 6emoro gocdopa u UCTBITAHUE €TO CBOKCTB
Komrekmust «O0pa3ibl MPpUPOTHBIX COSAMHCHHUN YTIepOIay»
Hoptper H./A.3enunckoro. [loriomuienre akTHBUpOBaHHBIM yIIEMPACTBOPEHHBIX BEIIECTB UJIU [a30B.
YeTpoicTBO IPOTUBOTA3a.
Mognenu MoeKy1 MeTaHa, 3TaHa, TUJICHA U alleTUICHA.
B3aumoneiicTBue sTHiIeHa ¢ OPOMHOM BOJIOM U pacTBOPOM MepMaHraHaTaAKAaJIHsL.
OO011e XMMUYECKHE CBOMCTBA KUCIIOT Ha IPUMEPE YKCYCHON KUCIIOTHI.
KauecTBeHHast peakuiis Ha MHOTOATOMHBIE CIIUPTHI.
Komnexmus «O0pa3ibl NPUPOAHBIX COEANHEHUH KPEMHHUS».
Komnekuust crekia, KEpaMUKH, IEMEHTA U U3/1€TIUH U3 HUX.
Komnnekuust npoiyKIuu CUIMKaTHON MPOMBIIIIEHHOCTH.
Buneodparments! u cnaiiasl «I[Ipon3BoicTBO CTEKIIA U LIEMEHTA) .
Komnexknus «IIpupogHeie coequHEHN HEMETAIIOBY .
Buneodparments! u cnaiiapl «PpakMOHHAS IEPETOHKA KUJIKOTO BO3yXa
Buneogpparmentst u cnaias! «Ilonydenue Bogopoa, KUCIOpoAa U FaIoreHOB 3JEKTPOIUTHUECKUM CIIOCOOOM».
Monenu anmnapatoB Ui IPOU3BOJICTBA CEPHOI KUCIIOTHI.
Mogenb KUnsmero cios.
Mozenb KOJIOHHBI CHHTE3a aMMHUaKa.
Buneogparmentst u cnaiianl «lIpon3BoacTBo cepHoii KucinoTe». " Bugeopparments! u cnaiinpl « [pou3BoacTBO aMMHaKay.
Komnexkuust «CpIpb€ A1 NOTy4EHUsI CEPHOM KUCIIOTBI».

JlabopaTopHbIe ONbITHI
29. PacriozHaBaHue rajJloreHuI-NOHOB.
30. KauecTBeHHBIE peakLluu HA CYIb(aT-UOHBI.



31. KauecTBeHHas peakiusi Ha KATHOH aMMOHUS.

32. XuMHUYeCKHe CBOMCTBA a30THOM KHCIIOTHI, KaK AJIEKTPOJIUTA.

33. KauectBennble peakuuu Ha pocdar-noH.

34. IlomyyeHne U CBOMCTBA yrOJbHON KUCIIOTHI.

35. KauecTBeHHas peakius Ha KapOOHAT-HOH.

36. [Iponmyckanue yriaeKucioro ra3a yepe3 pacTBOp CUIIMKATa HATPUSI.

IIpakTuyeckne padoThl

2. 3yueHue CBOMCTB COJITHOW KHUCIIOTHI.

3. 3ydeHue CBOMCTB CEpHON KUCIIOTHI.

4. ITonyyeHne aMMHaKa U U3y4€HHUE €ro CBOMCTB.

5. [onyuyenue yriaekuciioro ra3a u u3ydeHue ero cBoiictB.Kauecrsennast peaxkius Ha kKapOOHAT-HOH.

MeTaJuibl M UX COeTUHEHUSI

[Tonoxenue MeramioB B Ilepuonuueckoi cucreMe XMMHUECKUX 3J1eMeHTOB 1. M. MenaeneeBa, cTpoeHue UX aTOMOB U KpUCTAJLIOB. MeTamnueckas
CBA3b M MeETaJUIMYECKash KpHUCTaUIMdeckas pemérka. DuU3ndecKue CBOMCTBA METAJUIOB: AJIEKTPO- U TEIUIONPOBOJHOCTH, OTpakaromiash CIOCOOHOCTb,
MJIaCTUYHOCTh. CIUIaBbl YEPHBIE U LIBETHHIE.

Mertamibl Kak BOCCTAHOBUTEIU. DIEKTPOXUMUUYECKHUM Pl HANpsOKeHU. B3anmoneicTBue METaioB ¢ HEMETauIaMH, OKCUJIaMHU, KUCIIOTaMH, COJISIMH.
AJTIOMUHOTEPMHUSL.

OO6mas xapaktepucTuka 31eMeHTOB |A-rpymmbl OKCUIBI U THAPOKCUIIBI HICTIOYHBIX METAJJIOB, UX IOJIyY€HHE, CBOICTBA, MpUMEHEeHHe. Baxueimme
COJIM LIEJIOYHBIX METAJUIOB, UX 3HAYEHUE B )KUBOM U HEKUBOU MPUPOJIE U B )KU3HU YETOBEKA.

O6mas xapakrepuctuka 3yeMeHToB |IA-rpynmnel OKCHUIIBI U TUAPOKCHUIBI IIETOYHO3EMENBHBIX METAJIJIOB, WX TMOJTYy4YeHUE, CBOWCTBA, NMPUMEHEHHE.
Baxkueiimume conu menouyH03eMeNbHBIX METAJNIOB, UX 3HAYCHHE B KUBOUM U HEXXHBOW MPHUPOJIC U B )KU3HH yesnoBeka. KapOoHaThl U THIpOKapOOHATHI KATbIIUA.

XKéctkocTh BosbI: BpeMeHHas U nocTostHHas. CriocoObl yeTpaHeHUs BpeMeHHOU KECTKOCcTH. CrocoObl yCTpaHEeHUsI TOCTOSTHHOM sKECTKOCTH. VIOHUTHI.

CoenvHEeHUsS AQIIOMHHHS B TPUPOJE. XUMHUYECKHE CBOMCTBa amroMUHHSA. OCOOEGHHOCTH OKCHIAa M THUIPOKCHIA aTOMUHUS Kak amMQpOTEepHBIX
coequHeHn. Baxkneime conu anfoMUHUS (XJIOpU, cyibdar).

OcoOeHHOCTH CcTpoeHHUs aTtoma jxenesa. JKene3o B mpupose. Baxkueiimme pynsl xkene3a. Oxcuabl U ruapokcuanl xeneza(ll) u xenesa(Ill). Comm
xene3a(Il) u xeneza(Ill). O6HapyxeHNEe HOHOB KATHOHOB JK€Jle3a B pacTBOpPE. 3HaUEHHE COEIMHEHUH jKeTe3a.

Koppo3ust xumuueckas W dJIeKTpOXMMHUYecKas. 3aliuTa METaIJIOB OT KOppo3uu. MeTrajibl B MpUpoOae: B CBOOOJHOM BHJIE U B BUIEC COSAMHEHUU.
[Tonsitue o metamnypruu. YépHas u nBeTHas Metautyprus. [lupomerammyprus, rupoMeTauTyprusi, dJeKTpoMeTamutyprus. JJomennsrit mporecc. [lepepaboTka
YyryHa B CTaJlb. DJIEKTPOJIU3 PaCIIaBOB.

JdemMoHcTpauuu
e BsaunmoneiicTBre HATpUs, TUTHS U KAJBLIHS C BOJOM.
['openune HaTpusi, MarHusI U JKeJie3a B KUCIOPOJIE.
Benbimka TepMUTHOR CMECH.
B3anmoneiicTBre cMecH MOPOIIKOB CEPhI U KeJe3a, [IMHKA U CEPBI.
BzanmogeiicTBre alfOMUHUS ¢ KUCIOTaMHU, IIeJI09aMHi U BOJIOM.



B3anmoneiicTBue xkene3a u MEIH C XJIOPOM.

B3aumopeiicTBue Meu ¢ KOHIIEHTPUPOBAHHOW CEPHOM KUCIOTOM U a30THON KUCIOTOM (pa30aBiieHHON U KOHIEHTPUPOBAHHOM).
Oxkpacka miaMeHH COSIMHEHUSMHU IIETOYHBIX METAJIJIOB.

Oxkpacka mI1aMeHH COEUHEHUAMH IIETOYHO3EMENIbHBIX METAILJIOB .

e [ ameHue U3BECTU BOIOM.

e [lonydenue ’ECTKOM BOABI B3AMMOJACHCTBUEM YTJIEKUCIIOTO C U3BECTKOBOW BOJIOM.

e VYcTpaHeHHE BPEMEHHOM jKECTKOCTH KUIISTYCHUEM U 100aBKOM COIbI.

e VYCTpaHEHHE MMOCTOSTHHOM KECTKOCTH TOOABKOM COJIBI.

MoHUTHI ¥ IPUHIIUII UX TEUCTBUS (BUACOPPArMEHT).

Koutekuust npupOoJHbIX COEIMHEHNUN ATTFOMUHMS.

Buneodparments! u cnaiapl «OKCHT ATFOMUHUS B €0 MOIA(DHKAITII.

[Toydenne ampoTepHOTo TUAPOKCUIA ATFOMUHUS M HCCIICIOBAHUE €TO CBOWCTB.

Komnekuus «XMMUYECKNE UCTOYHUKHU TOKAY.

Pe3ynbrarhl AIUTEIHLHOTO SKCIIEPUMEHTA IO U3YUYEHUIO KOPPO3UU CTATBHBIX W3/IETUN B 3aBUCUMOCTH OT YCJIOBHI MPOLIECCOB.
Boccranosnenue menu u3 okcunamenu(Il) Bogopoaom.

Buneodparments! u cnaiiasl «[Ipor3BoACTBO UyryHa U CTATH.

Buneodparments! u cnaiiasl «3nemaus U3 4yryHa v CTaamy.

Buneodparments! u cnaiiasl «I[Ipon3BoICTBO aMFOMUHUS.

JlabopaTopHbIe ONbITHI

37. B3anmoselicTBre xene3a ¢ pactBopoM cynbhara meau(1l).
38. Ilony4yeHne U3BECTKOBOM BOJBI U OIBITHI C HEH.

39. [Nomyuenne ruapoxcuaos xeneza(ll) u (I11).
40.KauecTBeHHbIE peaKIMM Ha KaTHOHBI JKeNe3a.

IIpakTnyeckune padoTsl
6. [TomyueHue kecTKON BOJIbI U CITOCOOBI €€ yCTpaHEHHUS.
7. Penienne sKcriepuMEHTaIbHBIX 3a4a4 110 Teme «MeTamisy».

XuMus M OKpyKamoLas cpeaa
Crpoenue 3emnu: sApo, MaHTHSL, 3eMHasi KOpa, UX XUMHYECKHI cocTaB. JIutocdepa u e€ xummuueckuit coctas. Munepainsl. Pyabl. OcagouHble MOpPOIbL.
[Tone3nsle uckomnaemple. XUMUYECKUH cocTaB THipochepsl. XUMUUECKHM cocTaB aTMOC(EPBI.
VICTOYHMKM XMMHYECKOTo 3arpsi3HEHHMs OKpyKaroule cpefbl. [7o0anbHbIe 3KOJIOTMYecKHe MpoOIeMbl YelOoBEYeCTBA: MApHUKOBBIA 3(PQEKT, KUCIOTHBIE
JIOKH, 030HOBBIE JIbIpbl. MeX1yHapoAHOE COTPYJIHUYECTBO B 00JIACTH OXPAHBI OKPY’KAIOLIEH CpeIbl OT XUMUYECKOTO 3arpsi3HEHUs. «3enEHast XUMUD».

JdemMoHcTpauuu



e Buneodparments! u cnaiiapl «Ctpoenne 3eMin U e€ XUMUYecKHid coctaBy. "' Koutekiys MUHepaioB U TOPHBIX TOPOJ.
e Komreknus «Pynsl meTamiosy.

e BuzneodparmenTs! U cnaiinpl «I 1o0anbHbIE SKOJIOTHYECKHE TPOOIEMbI YEIIOBEUECTBAY.

JlaGopaTopHbIe ONbITHI
41. N3yueHue rpaHmra.
42. V3ydenne MapKHUPOBOK Pa3IMYHBIX BUIOB IPOMBIIUICHHBIX U TIPOJAOBOJILCTBEHHBIX TOBAPOB

O0001IeHNEe 3HAHMI 10 XUMMH 32 KYPC 0CHOBHOI mKoJbl. [loaroroka k OCHOBHOMY rocy1apcTBEHHOMY 3K3aMeHY
CtpoeHue aTomMa B COOTBETCTBUU C MOJIOKEHHEM XHMHUYECKOro ayeMeHTta B Ilepuoanueckoit cucreme. CTpoeHHE BELIECTBA: XMMHUYECKasi CBA3b U
KPUCTAJUTMYECKUE PEMIETKH. 3aBUCUMOCTh CBOWCTB OOpa30BaHHBIX JJIEMEHTAMM TMPOCTHIX BEIIECTB (METAJJIOB, HEMETA/UIOB, OJaropoJHbIX Ta30B) OT
MOJIOXKEeHHU AJ1eMeHTOB B [lepuoanueckoil cucreme. Tumosnorus HeOpraHMUECKUX BEIIECTB, AeNIEHUE X Ha Kiacchl U rpynmsl. [Ipencrasureny.
[Ipu3Haku U yclnoBUs MPOTEKAHUS XUMUYECKUX peakiuil. TUMOMOTHs XMMHUYECKUX PEaKIMid MO Pa3IMYHBIM OCHOBAaHUSM. Peakiuu MOHHOTO OOMeEHa.
OKHCIIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIUH.

XHWMHUYECKHUE CBOWMCTBA IPOCTBIX BEIIECTB. XapaKTePHBIC XUMHUYECKHE CBOHCTBA COJICOOPA3YIONMMX OKCHUIOB, THIPOKCHIOB (OCHOBAHWM, KHCIOT M
aM(}OTEPHBIX THAPOKCHUIOB), COJICH.

B pe3yabTare n3yyeHusi XuMuH Ha 6a30BOM ypoBHe B 9 Kjacce

Y4eHuK HAYYHTCH:

o [lonumamo
- XUMUYECKYIO CUMBOJIMKY: 3HAKHM XUMUYECKUX IEMEHTOB, POPMYIIbl XUMHUUECKUX BEIIECTB, YPAaBHEHUS XUMUUYECKUX peaKLnuit
- Ba)XHEWIINE XMMHWUYECKUE IMOHATHS: BELIECTBO, XMMHUUYECKUN JJIEMEHT, aTOM, MOJIEKYJa, OTHOCUTEIbHBIE aTOMHAs M MOJEKYJspHas Macchl, MOH,
KAaTHOH, aHWOH, XMMHYECKas CBfA3b, 3JIEKTPOOTPULATENBHOCTb, BaJEHTHOCTb, CTENEHb OKHMCIEHUS, MOJb, MOJIIpHAs Macca, MOJSPHBIA 00BEM,
pacTBOpPBI, JJIEKTPOIUTHI U HEDIEKTPOJIMTHI, IEKTPOJUTHYECKAST AMCCOLUALMS, OKUCIUTEIb W BOCCTAHOBHUTEb, OKHCIEHHE U BOCCTAaHOBIICHUE,
TETT0BOM (P (PEKT peakiyu, OCHOBHBIE THITBI PEAKIIMI B HEOPTAHUIECKON XUMUH
- (GOpMYIMPOBKH OCHOBHBIX 3aKOHOB M TEOPUH XUMHH: aTOMHO-MOJIEKYJISIPHOTO YUEHHUsI, 3aKOHOB COXPAaHEHHs MacChl BEIIECTB, OCTOSHCTBA COCTaBa
BellecTB, ABoraapo; mnepuoguyeckoro 3akoHa JI.M.MenneneeBa; TeopuM CTpOEHUs aroMa M YYEHUS O CTPOCHHMHM BEIIECTBA; TEOPHUH
ANNEKTPOJINTUYECKON JUCCOLMALMHN U YUEHHUSI O XUMUUECKON PEaKIIUH.

e Ha3zvieamo
- XUMUYECKHE JIEMEHTHI
- COEIMHEHNUS N3YYEHHBIX KJIACCOB HEOPraHMYECKHUX BEILECTB
- OpraHM4ecKHe BEIECTBa M0 uX (popmyse: MeTaH, 3TaH, 3TUJIEH, alleTUJIEH, METaHOJ, TaHOJI, INIMIIEPHH, YKCYCHAsl KHCIIOTa, TJII0K03a, caxaposa



Oovacnamp

- (hU3MYECKUI CMBICI MOPSIKOBOTO HOMEPAa XMMUYECKOT0 JIEMEHTa, HOMepa IPyIIbl U NepuoJia B EPUOJINYECKON CUCTEME XUMUYECKUX JIEMEHTOB
J.1.MenneneeBa, K KOTOPBIM 3JIEMEHT [IPUHAJUICKHAT

- 3aKOHOMEPHOCTH M3MEHEHHsI CTPOEHHsI aTOMOB, CBOMCTB 3JIEMEHTOB B IIpE/ieax MajblX MEPHOAOB U A-TpyIl, a TaKXe CBOMCTB 00pa3yeMbIX UMHU
BBICILIMX OKCHJIOB Y TUAPOKCUIOB

- CYLIHOCTb MPOLIECCa MIEKTPOIUTUYECKOM TUCCOIMALNU U PEaKMii HOHHOIO OOMeHa

Xapaxkmepuszosambo

- XUMHUYecKue 31eMeHThl 1-20 Ha OCHOBE HMX IOJIOKEHHUS B NEPHOJMUYECKONW CHUCTEeME XHMMHUYecKuxX aieMeHToB JI.M.MenaeneeBan ocoOeHHOCTEH
CTPOCHMSI X aTOMOB

- B3aUMOCBSI3b MEXJly COCTaBOM, CTPOEHUEM U CBOMCTBAMH HEOPraHUYECKUX BELIECTB

-XUMHUYECKUE CBOICTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKHUX BEILECTB (IIPOCTHIX BEIIECTB U COCMHEHUI)

Onpeodenamo

- COCTaB BEILECTB 0 UX GopMyIam

- BAJICHTHOCTb U CTEIIEHU OKUCJICHUS YIEMEHTOB B COCAMHEHUH

- BUJIbl XUMUYECKOM CBS3U B COCTMHEHUAX

- TUIIBI KPUCTAJUNINYECKUX PEILIETOK TBEPIBIX BEILECTB

-IIPUHAJIEKHOCTD BEIIECTB K OIPEJIEIICHHOMY KJIACCy COEIMHEHUIN

- TUIIBI XUMUYECKUX PEAKLUI

- BO3MOXHOCTb IPOTEKaHUS PEaKLMii HOHHOTO 0OMeHa

Cocmasname

- CXEMBI CTPOEHHUs aTOMOB NIEPBBIX JBAATH MIEMEHTOB Iepuoandeckon cucremsl J1.11.Menneneesa

- (hopMysIBI HEOPraHUYECKUX COEAMHEHUN N3YUYEHHBIX KJIACCOB BELLIECTB

- YPAaBHEHMSI XMMUYECKHUX PEaKIil, B TOM YHCIIEe OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX, C IIOMOIIBI0 METO/Ia 3JIEKTPOHHOTO OanaHca
be3onacno oopawamuca

- C XUMHUYECKOI 1ocy10il 1 1abopaTopHbIM 000py10BaHUEM

IIpo6ooums xumuueckuii IKcnepumenm

- HOATBEPKAAOIINN XUMUYECKUI COCTAB HEOPTraHUYECKUX COEIUHEHHI

- IOATBEPKAAOINN XUMUUECKNE CBOMCTBA N3YYEHHBIX KJIACCOB HEOPTaHUYECKUX BEILIECTB

- 110 MOJIYYEHHIO, COOMPAHUIO U PAaClO3HABAHUIO I'a3000pa3HbIX BEUIECTB

- 110 OTIPE/ICTICHUIO XJIOPHI-, CYNb(aT-, KapOOHAT-MOHOB U HOHA aMMOHHUS C MTOMOIIIBIO KAYECTBEHHBIX PEaKIUii

Botuucnamo

- MacCOBYIO JIOJIF0 XUMHUYECKOI0 JIEMEHTa Mo (hopMyIie CoeIMHEHUs

- MacCOBYIO JIOJIIO BEILIECTBA B PACTBOPE

- Maccy OCHOBHOT'O BELIECTBA IO U3BECTHOW MAaCCOBOM J0JI€ IPUMECE

- 00BEMHYIO JI0JIF0 KOMIIOHEHTA T'a30BOi cMecH

- KOJIMYECTBO BEIIECTBA, 00BEM MIIM MacCy BEIIECTBA M0 KOJUYECTBY BEIIECTBA, 00BEMY MIIM MAaCcCe PEareHTOB WM MPOIYKTOB peaKuu
Hcnonvzoeamb npuodpemennvle 3HAHUA U YMEHUA 6 NPAKMUYECKOU 0esAMeNbHOCHU U NO6CEOHEBHOU HCUSHU



- ana 6e3omacHOro oOpalleHHs C BEUIECTBAMU M MaTepualaMHd B MOBCEJHEBHOW >KM3HM W TPaAMOTHOTO OKAa3aHHs MEpPBOM MOMOIIM INPHU 0XKOrax
KHCJIOTaMU U IIeJI0YaMHu

- JU1s1 OOBSICHEHUS OTIETbHBIX (PaKTOB U MPUPOAHBIX SIBICHUMN

- JUTSI KpUTUYECKOU OIIEHKH MH(POPMAITUH O BEIIECTBAX, HCIIOIh3YEMBIX B OBITY

BbINyCKHUK MOJIYYUT BO3MOKHOCTh HAYUYHThCS:

e XapakTepu30BaTh OCHOBHBIE METO/bI TO3HAHUS XUMUIECKIX OOBEKTOB

e PasnuuaTh XUMHUYECKHE OOBEKTHI (B CTATUKE):
- XUMUYECKHE JICMEHTHI M IPOCTHIC BEIIESCTBA
- METaJUTbl U HEMETAILIBI (M XapaKTepU30BaTh OTHOCUTEILHOCTh MPUHAITIC)KHOCTH TAKHX O0BEKTOB K TOW WJIM WHOU TPYyTIIE
- OPraHUYeCKHe U HEOPTAHMUECKUE COCTUHCHUS
- TUAPOKCHUBI (KUCIOPOACOACPKAIINE KUCIOTHI, OCHOBaHHUS, aM()OTSPHBIC THIAPOKCHUIBI)
- OKCH/JIBI HECOJIe00pa3yoIlue U cojicoopasyomue (KUCIOTHbIE, OCHOBHBIE, aM()OTEPHBIC)
- BaJICHTHOCTh M CTETICHU OKHCJICHUS
- CUCTEMAaTHYECKUE U TPUBUAIBHBIC TEPMUHBI XUMHUYECKOW HOMEHKJIIATYPHI
- 3HAKOBYIO CUCTEMY B XUMHH

e PasnuuaTh XUMHYECKUE OOBEKTHI (B JUHAMUKE):
- (hu3HUECKUEe U XUMUYECKUE CTOPOHBI IMPOIIECCOB PACTBOPSHHUS U IUCCOIIUAIIMN
- OKHUCIIUTENbHO-BOCCTAHOBUTEIBHBIC PEAKIINH U PEAKIIUU OOMEHa
- CXEMBI U YPaBHEHUS XUMUICCKUX PEAKITU

e COOTHOCUTB:
- SK30TEPMUYECKHE PEAKIIUU U PEaKIUU TOPSHUS
- KaTaJIUTUYECKHE PEaKIuu U epMEeHTaTUBHBIC PEAKITUN
- MeTaJll, OCHOBHBIA OKCHJI, OCHOBAHHUE, COJIb
- HEMETaJl1, KHCJIIOTHBIA OKCHJI, KHCJIOTY, COJTb
- CTPOEHHUE aTOMa, BUJI XUMUYECKOW CBS3H, TUI KPUCTAUTMICCKON PEIICTKH U (PU3HUYECKHE CBOMCTBA BENIECTBA
- HaXOXKJICHHE JICMEHTOB B TIPUPO/IE M MPOMBITIICHHBIC CIIOCOOBI MX TTOJTYYICHUS
- He0OOXOIMMOCTh XUMUYECKOTO TPOM3BOJICTBA M TPEOOBAHUI K OXPAaHE OKPYKAIOIIEH CPEIbI
- He0OXOIMMOCTh MPUMEHEHHSI COBPEMEHHBIX BEIIECTB U MAaTEPHATIOB U TPeOOBAaHUH K 3J0pPOBhECOECPEIKEHUIO

¢ BraBuTaTh M AKCIEPUMEHTAIBHO MTPOBEPATH TUIIOTE3BI O XUMHUYECKHX CBOMCTBAX BEMICCTB HA OCHOBE UX COCTaBa, CTPOSHUS M MPUHAIICHKHOCTH K
oTpeieIeHHOMY KJaccy (TPYIIe) BemEecTB

e [IporHo3upoBarh CIOCOOHOCTH BEIIECTBA MPOSBIISATH OKHCIUTEIBHBIE I BOCCTAHOBUTEIILHBIC CBOMCTBA C YIETOM CTEIICHEH OKUCIICHUS JIEMEHTOB,
BXOJISAIINX B €r0 COCTaB, a TAKXKE MPOTYKTOB COOTBETCTBYIOIIMX OKUCITUTEIHHO-BOCCTAHOBUTEIHHBIX PEaKIIUi



e CocCTaBisATh YpaBHEHHS PEAKIMNA C YyHaCTHEM TUIMYHBIX OKHUCIUTENEH 1 BOCCTAHOBUTENIEH Ha OCHOBE JICKTPOHHOTO OanaHca

e OrmnpenensiTh BO3MOKHOCTb MPOTEKAHUSI XUMHUUECKHUX PEaKIMi Ha OCHOBE 3JIEKTPOXUMHUUECKOIO Psijia HAPSKEHUH METallIoB, psijia
3JIEKTPOOTPHUIIATEIILHOCTH HEMETAIIJIOB, TAOIUIBI PACTBOPUMOCTH U y4YeTa YCIOBUN MPOBEICHUS PEaKIIHii

e [IpoBoauTh pacyeTsl MO0 XUMUYECKUM (HOpMYJiaM U YpaBHEHHUSIM
- U1t BBIBOZIA (DOPMYJIBI COETUHEHUS IO MACCOBBIM JOJISIM 3JIEMEHTOB
- JI7Is1 IPUTOTOBJICHUS! PACTBOPA C UCIOJIb30BAHUEM KPUCTAJIIOTUIPATOB
- IJI HAXOKACHHUA OOJU BbIXOJa NPOAYKTa p€aKHr 110 OTHOICHNUIO K TCOPCTUYCCKHU BO3MOKHOMY
- ¢ ucnoib3oBanue npapuia [ eit-Jlroccaka 06 00bEMHBIX COOTHOIIEHUSIX Ta30B
- C UCTIOJIb30BAHUEM TIOHATUN «KMOJIbY, KMMOJIbY, «IUCIO ABOTAIPO»
- 10 TEPMOXUMHUYECKUM YPABHEHHSIM PEaKLIUU

e [IpoBOaUTH XUMHUYECKUI SKCIIEPUMEHT C HEYKOCHUTEIbHBIM COOJIIO/IEHUEM NPAaBUII TEXHUKU O€3011aCHOCTH
- [10 YCTaHOBJIEHUIO KAYECTBEHHOI'O U KOJIMYECTBEHHOI'O COCTAaBa COEIMHEHUS
- P BBITIOJIHEHUHU UCCIIEA0BATEIBCKOTO MPOEKTa
- B IOMAIITHUX YCIIOBUSX

e llcnoab3oBaTh HpI/IO6p€T6HHI)IC KJIIIOYCBLIC KOMIICTCHIMU [JIA BBIIIOJHCHUS ITPOCKTOB U y‘Ie6HO-I/ICCJIeI[OBaTGJII>CKI/IX pa60T 0 M3YYCHUIO CBOﬁCTB,
CTIIOCOOOB MOTYYSHHS U PACTIO3HABAHUS BEIECTB

e OrmnpenensTh UCTOYHUKU XMUMHUYECKONH MH(POpMaIUU, NPEACTaBIATh CIIUCOK MH(OPMALMOHHBIX PECYpCOB, B TOM YHCIIE U HAa MHOCTPAHHOM S3bIKE,
TrOTOBUTH MHPOPMAIIMOHHBIN IPOIYKT U MIPE3EHTOBATDH €r0

e OOBEKTUBHO OIEHUBAaTh WHGOPMAIMIO O BEIIECTBAX M XHUMHUYECKUX TMPOIEccaX, KPUTUYECKH OTHOCUTHCS K TICEBAOHAYYHOM HHQOpMAIIHH,
HeJT00pOCOBECTHOM peKiaMe B CPEACTBAX MAacCCOBOM HHGPOPMAITHHI

® CO3I[aBaTI> MOZCIIN U CXEMBI JJId pCIICHUA y‘~I€6HI>IX U ITIO3HABATCJIBHBIX 3a1a4.

6. TemaTu4yeckoe MIAHNPOBaHUE Kypca XUMUH.

9 kiace
Ne Paszgea kypca Koan OcHoBHOE coepxkaHue M0 TeMaM
n/n 4ecTB
0
4acoB
1 IMoBTOpenue n 0000meHue cexnenuii mo | 54. | 1. Kimaccuduxanus HeopraHu4eckuX BEUIECTB U UX HOMEHKJIATypa. TUIb
Kypcey 8 kiaacca. XuMuueckne peakuun XUMHUYECKOH CBS3H
2-3. Knaccu(ukanus XAMHUIECKUX PEAKIMHN MO PA3IMYHBIM OCHOBAHHAM
4-5. IToHATHE O CKOPOCTH XUMHUYeCcKoU peakuuu. Karanus




XumMHu4eckue P€aKIuA B pacTBopax

1. DnexTponuTHUEcKas AUCCOLUALIMS

2. OcHOBHBIE TIOJIO’KEHUS] TEOPHH JICKTPOIUTUYECKON TUCCOLMALIUN

3-4. XuMHYeCcKHe CBOMCTBA KUCIIOT KaK 3JIEKTPOIUTOB

5. XuMU4ecKre CBOMCTBAa OCHOBAHUH KaK AJIEKTPOJIUTOB

6. XuMu4ecKre CBOMCTBA COJICH KaK AJIEKTPOJIUTOB

7. IloHsiTue 0 TUAPOIIU3E COJICH

8-9. O6o0bmenne n cuctemaru3anys 3HaHui o reme. KontponsHas padora Ne 1

HeMeTanasl 1 UX cOeTUHEHUS

214

. O0m1ast xapakTepUCTHKA HEMETAIIOB

. O6mas xapakrepuctuka 3nemeHToB VIl A—rpynmsl - ranoreHos

. CoeniHEeHUsI TaJIOTEHOB

. O6mas xapakrepuctuka 3nemMeHToB VI A-rpynnsl — xanbkoreHo. Cepa
. CepoBoiopo1 ¥ CYIbMUIBI

. Kucnoponneie coennHeHus cepbl

. Ob1as xapakTepucTka 3J1eMeHToB V A—Tpymisl . A30T

. Ammuak. Conu aMMOHMS

9 -10. Kucnopoaasie coeTuHEHHS a30Ta

11. ®ocdop u ero coequHeHUS

12. O6mras xapakrepucTrka 35eMeHToB 1V A—rpynmsl. Yriaepos

13. KucnoponHsle coOeIMHEHUS yriepoia

14. YraeBoaopo bt

15. Kucnoponconepxaiiue opraHMueckie CoOeJUHEHUs

16. Kpemuuii u ero coeTuHEHUS

17. CunukatHasi IPOMBILIUIEHHOCTh

18. Iony4eHnne HEMETAIIIOB

19. TlonyyeHue BaKHEHIINX COEMHEHUI HEMETAIIOB

20 - 21. O6oOmenne U cucreMaru3anus 3HaHuil mo teMe «Hemeraiuisl m ux
coeauHeHus». KonrponbHas padora Ne 2

O~NO O WN PP

MeTajiibl H UX COeAMHEHUSA

14 4.

1. O6mas xapakTeprucTUKa METaJIoB

2. X¥MHYeCKHe CBOMCTBA METAJJIOB

3-4. O0u1ast xapakTepucTHKa 31eMeHTOB | A—Tpynmbl
5. O6mmas xapakrepuctuka 3nemeHToB || A—rpymmst
6. XKecTkocTb BO/IBI U CLIOCOOBI €€ YCTpaHEeHHUs

7. ANIOMUHHN U €70 COEINHEHUS

8-9. XKeneso u ero coenuHeHUs




10. Koppo3ust METaIIJIOB M CIIOCOOBI 3aIIUTHI OT HEe

11 -12. Meramnsl B ipupoze. [lonstie o MeTautypruu
13. O600menue 3Hanuii Mo Teme «MeTaibh»

14. Kontponbnas padora Ne 3

) JlabopaTopHBIi NPAKTUKYM 74 | 1. Ilpaktuueckas pabora Ne 1. Pemenue skcrepuMEHTaIbHBIX 33734 MO TEMe
«DIIEKTPOIUTUYECKAs TUCCOLHALIMS
2. Ilpaktueckas padbora Ne 2 «3yyeHue CBOMCTB COJITHOU KUCIOTHI»
3. [Ipaktrueckas padota Ne 3. «M3ydeHne CBOMCTB CEPHON KHCIIOTHI
4. Tlpaktueckas padora Ne 4. «Ilonydyenre aMmmuaka v U3y4eHUE €ro CBOMCTBY
5. Ilpaktuueckas pabora Ne 5. «[lomydeHue yriaeKucioro raza u U3y4yeHHE €ro
CBOMCTB»
6. Ilpaktuueckas pabora Ne 7. PemieHue >KCHEpUMEHTANBHBIX 3a7ad IO TeMe
«MeTambby
7. Ilpaktiueckast pabota Ne 6 «JKecTKoCTh BOJIbI M CLIOCOOBI €€ YCTPAaHEHUS»
6 XuMus 4 OKpy:Kaomas cpeaa 249 | 1. XuMu4YecKHil COCTaB IJIAHETHI 3eMJIs
2. OxpaHa OKpyKarolen cpeibl OT XUMUYECKOTO 3arpsi3HEeHUs
7 O0o00menue 3HaHWii Mo xumuM 3a Kypc | 84 | 1. Bemecrsa
OCHOBHOI mKo0JbI. [Toaroroska xk OI'D 2. XUMWUYECKUE peaKinu
3. OCHOBBI HEOPTAHUYECKON XUMUHU
4-5. O06o0meHre U cUCTeMaTu3anus 3HaHWH, MOJIYICHHBIX B Kypce XuMuu 8-9
knacca. KontponbHas pabota Ne 4
6. AHau3 BBITIOTHEHUS KOHTPOJIEHOM paboTrl. [logBeneHue nToroB roga
7-8.Pe3epBHBIE ypOKHU
Hroro: | 66u
B ToM 4uci/ie KOHTPOJIBLHBIX padoT — 4
IIpakTHyeckux pador - 7
Bujibl oieHnBaemMbIX padoT
1. VYcrHBIH OTBET.
2. IlpoBepounas paboTta (IMCbMEHHO).
3. CamocrostensHas pabora (TMCBMEHHO).
4. JlaGopaTOpHBIH ONBIT (MUCBMEHHOE ONMKUCAHUE HKCIIEPUMEHTA).
5. Ilpaktuyeckas pabora (MMCbMEHHOE ONKMCAHUE IKCIIEPUMEHTA U pelIeHre IKCIEPUMEHTAIbHBIX 3a/1a4).
6. CooOmienue (JlokIam).




7. KontpoawsHas pabora (TMCEMEHHO).

KpuTtepuy o1ieHUBAHUSA YCTHBLIX OTBETOB M MUCbMEHHbBIX PA0OT 10 XMMHHU

Pe3ynbpTaThl 00y4eHus OLEHUBAOTCS M0 MATHOATLHON cucteme. [Ipu olleHKe YUUTHIBAIOTCS CIICAYIONINE KaueCTBEHHBIC TTOKA3aTeIH OTBETOB:

* nIyOnHA (COOTBETCTBUE M3yYECHHBIM TEOPETHUSCKUM 0000IIECHUSIM);

*0CO3HAHHOCTH (COOTBETCTBUE TPEOYEMBIM B ITPOrpaMMe YMEHUSIM MPUMEHSATH TOIY4YCHHYI0 HH(POPMAIIHIO);
*II0JTHOTA (COOTBETCTBUE 00BEMY MPOrPaMMBbI U MH(DOPMALIUY YICOHHKA).

[Tpu o1lleHKE YYUTHIBAIOTCS YHCIIO ¥ XapaKTep OIMUOOK (CYIIECTBEHHBIC WIIH HECYIIECTBEHHBIE).

CyIecTBeHHbIC OMMOKH CBSI3aHbI C HEIOCTATOYHOMW TITyOMHOM M OCO3HAHHOCTBIO OTBETa (HalIpUMEp, YYCHHK HEIIPABUIBHO YKa3ajl OCHOBHBIC IPU3HAKU
MOHSTHIA, SIBJICHUI, XapaKTePHbIC CBOMCTBA BEIIECTB, HEMPABWILHO CHOPMYIUPOBAT 3aKOH, IMPABWIO H T.J. UM YUEHUK HE CMOT MPUMEHUTH TEOPETUICCKHEC
3HaHUS JUIsl OOBSCHEHHUS M MIPEIICKA3aHuUs SIBICHUH, YCTAHOBJICHUN IPUYUHHO-CIICICTBCHHBIX CBSI3€H, CPaBHEHUS U KJIacCU(DUKAIIUY SIBIICHHUMA U T. 11.).
HecymecTBeHHBIC OMIMOKN OMPEICIISIIOTCS HEMOJHOTOH oOTBeTa ( yHyImIeHHWE W3 BHJA KAKOTO-TMOO HEXapaKTepHOTO (akTa MpH OMHMCAHWU BEIIECTBA,
nporiecca). K HIM MOXXHO OTHECTH OTOBOPKH, OIMCKH, TOMYIICHHBIC 10 HEBHUMATEIBHOCTH (HAIpUMep, Ha 2 U OoJiee ypaBHEHHIA PEaKIMid B IIOJITHOM HOHHOM
BHJIe TonynieHa | ommOka B 0003HAYCHUU 3apsijia HOHA).

PesynbTaThl 00y4eHHUs IPOBEPSIIOTCS B MPOIECCE YCTHBIX U MUCBMEHHBIX OTBETOB O0YYAOLINXCS, & TAKKE MIPU BIMOJIHEHHH UMH XUMHUYECKOTO K CIICPUMEHTA.

O11eHKa YCTHOI'O OTBETA

Orenka «5»:

* OTBET TOJIHBIN U IPABUIBHBIN HA OCHOBaHUH U3YUYCHHBIX TCOPHUH;

* MaTepHall U3JI0KEH B ONPEICIICHHON JIOTHUECKOH ITOCIIeIOBATSIIEHOCTH, JIATEPATYPHBIM SI3BIKOM;

* OTBET CaMOCTOSTEIbHBIM.

Ornenka «4»:

* OTBET MOJHBIN U MPABUIBHBIA HA OCHOBAHUH W3YYECHHBIX TEOPHUH;

* MaTepuaj M3JIOKEH B OIPEICICHHOW JIOTHYECKOW IMOCIIC0BATEILHOCTH, TPU 3TOM JIOMYIICHBI JIBE-TPH HECYMIECTBEHHBIC OMIUOKHU, HCIIPABJIICHHBIC IO
TpeOOBAHUIO YUUTEISL.

Onenka «3»:

* OTBET MOJHBIN, HO TIPU ATOM JOMYIIEHA CYIIIECTBEHHAsI OIIMOKA UM OTBET HETIOIHBIN, HECBI3HBIM.

Onenka «2»:

* IpU OTBETEe OOHAPYKEHO HETIOHMMAaHHE OOYYaIOIUMCS OCHOBHOTO COJIEpKaHUsl Y4eOHOTO MaTepualia WU JOMYIICHBI CYIIECTBEHHBIE OIIMOKH, KOTOpHIE
00yJaroNuics He MOXKET UCITPABUTH MTPU HABOAIIMX BOMPOCAX YIUTEIIS.

Onenka «1»:

* OTCYTCTBHE OTBETA.

O11eHKa IMCBMEHHBIX PadoOT

OueHKCl IKCHEPUMEHMAIbHBIX YMEHULL.
OI_[CHKa CTaBUTCA Ha OCHOBAaHHH Ha6J'IIOI[eHI/ISI 3a 06y‘-IaIOH_II/IMI/ICSI U MIMCbMCHHOI'O OTUCTAa 3a pa60Ty.




Orenka «5»:

* paboTa BBITIOJTHEHA TIOJHOCTHIO U MIPaBUIILHO, CJIETaHbI TPAaBUIbLHBIC HAOJIIOICHUS i BBIBO/IBI;

* SKCIIEPUMEHT OCYIIECTBIICH IO IJIaHYy C YIETOM TEXHHUKH 0€30MaCHOCTH U MPaBUI pabOTHI C BEIIECTBAMH U 000PYIOBaHHUEM;

* MPOSIBJICHBI OPTraHU3AIMOHHO-TPYI0BbIC YMEHHUS (TTOJACPIKUBAOTCS YUCTOTA paboYero MecTa 1 MopsIOK Ha CTOJIE, SKOHOMHO HCIIOJB3YIOTCSI PEaKTHBHI).
Onenka «4»:

* paboTa BBINIOJIHEHA MPABUJIBHO, CICIAHBI MPABHJIbHBIC HAOIIONEHUS W BBIBOJBI, HO MPH ITOM JKCIIEPUMEHT IPOBEACH HE IMOJHOCTHIO HIIM JIOMYIICHBI
HECYIIECTBEHHBIC ONMTUOKHU B paboTe C BEMIECTBAMH U 000PYIOBAHUEM

OneHka «3»:

* paboTa BBITIOJHEHA MPABWIHLHO HE MEHEE YeM HAIOJIOBUHY WJIU JOIYIIEHA CYIIECTBEHHAs OIMMOKA B XOJ€ SKCIIEPUMEHTA, B OOBSICHEHHH, B O() OpMIICHHUH
paboThI, B COOIIOICHUH MTPABUJT TEXHUKH O€30IIaCHOCTH MU padboTe ¢ BEIIECTBAMU U 000PYI0BAHHEM, KOTOpask UCIIPABIISAETCS 10 TPEOOBAHUIO YUUTEIIS.
OreHka «2»:

 JomylieHbl JBe (M Ooliee) CyIIeCTBEHHbIE OMIMOKH B XOJ€ JKCIEpUMEHTa, B OOBACHEHUH, B OpopMiIeHHH PabOTHI, B COOJIOJICEHUU TMPABUI TEXHUKH
0€30IMacHOCTH IPH pabOTE ¢ BEIMIECTBAMHU M 000PYI0BAHHEM, KOTOPBIC 00YJAOIIUNACS HE MOXKET HCIIPABUTH JIaXKe 110 TPSOOBAHUIO YIHUTEIIS.

Onenka «1»:

* paboTa HE BBITIOJHEHA, Y 00YYaIONIerocsi OTCYTCTBYIOT 3KCIICPUMEHTAIBHBIC YMEHUSI.

OMGHKCI VMeHZ/lZZ peuanib IKCnepumernailbHble 3a0a4u.

Onenka «5»:

* [UTaH PELIeHUs] COCTaBIIEH MPaBUIBHO;

* IPaBUJILHO OCYILECTBJIEH MOJ00P XUMUYECKHX PEAKTHUBOB U 000PYI0BaHNUS;

* JaHO TOJIHOE OOBSICHEHUE U CJIeNIaHbl BBIBOJIBI.

Onenka «4»:

* [UTaH PELIeHUs] COCTAaBIIEH MPaBUIBHO;

* IPaBUJILHO OCYIIECTBIIEH M0I00p XMMUUYECKUX PEaKTUBOM U 000pyA0BaHHUs, IPU 3TOM JIOMYIIEHO He 00siee IBYX HECYIIECTBEHHBIX OIIMOOK B OOBSICHEHUH U
BBIBOJIAX.

OneHka «3»:

* [UTaH PELIeHUs] COCTaBIIEH MPaBUIBHO;

*IIPaBUJILHO OCYIIECTBIIEH OJ00P XUMUYECKHX PEAKTHUBOB U 000PYA0BaHNs, HO JOMYIIEHA CYIIECTBEHHAas OIIHMOKa B 00bSICHEHUH U BbIBOJIAX.
Onenka «2»:

* IOTyIIEHHI /1Be (M OoJiee) OMMOKY B TUIaHE PELIeHHs, B T0A00pe XMMUUYECKHUX PEaKTUBOB U 000pYy10BaHMs, B OObSICHEHNUHU U BBIBOJAX.
Onenka « 1 »:

* 33/1a4ya HE pelleHa.

Oyenka ymenull pewiams pacuemmubvle 3a0a4u.

OrteHka «5»:

* B JIOTUYECKOM PACCYXJIECHUU U PELICHUH HEeT OIIMOOK, 3a/1a4a pelieHa palioOHaIbHBIM CIIOCOOOM.




OneHka «4»:

*B JIOTHYECKOM PACCYXJICHUU U PEIICHUH HET CYIECTBEHHBIX OIMIMOOK, HO 3a/lada pelieHa HEepalMOHAIBHBIM CIIOCOOOM WIIM JOMYIICHO He Oojee JBYX
HECYIIECTBECHHBIX OITHOOK.

Ornenka «3»:

*B JIOTHYECKOM PACCYXJICHHUU HET CYIIECTBEHHBIX OIMMOOK, HO JIOMYIIICHA CYIIECTBEHHAs OITMOKA B MATEMAaTHICCKUX pacyeTax.

OreHka «2»:

*HMEIOTCSI CYIIIECTBEHHBIC OIIMOKH B JIOTHYECKOM PACCYKJICHUU U B PEIICHHH.

Onenka «1»:

*OTCYTCTBHE OTBETA Ha 3aJ[aHHE.

Ouenka NUCbMEeHHbIX KOHMPOAbHLIX PAOOMm.:

Orenka «5»:

*OTBET MOJIHBIN ¥ MPABHIILHBIN, BO3MOXKHA HECYIIICCTBEHHAS OIINOKA.

Onenka «4»:

*OTBET HEMOJHBIN WK JOMYIICHO He 00Jiee IBYX HECYIIECTBEHHBIX OIINOOK.

Ornenka «3»:

*paboTa BHIMOJIHEHA HE MCHEE YeM HAITOJIOBHHY, JOIMYIICHA OJIHA CYIIECTBECHHAsI OMIMOKA U IPH 3TOM JIBE-TPH HECYIICCTBEHHBIC.
OreHka «2»:

*paboTa BHIMOJIHEHA MEHBIIIC YeM HAIOJIOBHHY HIIU COJICPIKUT HECKOJIBKO CYIIECTBEHHBIX OITHOOK.
Onenka «1»:

*paboTa He BBIMIOJIHEHA.

Ouenka nucbMenH020 00k1aoa (coobuwierus) no meme.

KoHTponbHbIE , cCaMOCTOATENbHBIE U MPOBEPOUYHBIE PAOOTHI MOTYT MO YCMOTPEHHUIO YUWTENsI OLIEHHWBATHCS B COOTBETCTBUU C pa3pabOTaHHON UM
KpuTepuaabHO OanbHOM mikanoi. Illkana moykHA CONMPOBOXKAATHCA MEPEBOJIOM B OTMETOUHbIE 0auibl ( OT «1» 10 «5») U MoKa3bIBaTh YPOBHHU YCBOEHUS
MporpaMMbl ( TOHMKEHHBIN , HU3KUW, 0a30BbIH, MOBBIIIEHHBIH, BHICOKHI).

[Ipu orieHKE BBHITTOJIHEHHS] MTUChMEHHON KOHTPOJIBHOM pabOThl HEOOXOAMMO YUHTHIBATh TPEOOBAHUS €IUHOTO Op(orpapuIecKoro pexxuma.

OTMeTKa 32 UTOTOBYIO KOHTPOJIBHYIO Pa00Ty KOPPEKTUPYET MPEIIIECTBYIONIUE MPU BHICTABIEHUU OTMETKH 32 MOJIYTO/IUe, TO/.

KaneHnapHO-TeMaanecxoe INIAHUPOBAHHUE

Ba3oBblii ypoBeHb 00pa3oBaHust
9 knace
(2 4 B HEHEMIO, BCero — 68 4, U3 HUX 2 Yaca - pe3epBs)



Hna}mpyeMbIe pe3yJdbTaThbl

Cpoku

No Tema MPOBeAeHUA
I /;1 OcHoBHOe€ coepxkaHHe YPOKa JInyHOCTHBIE ITo ITo
IIpeamerHbie MertanpeamerHbie mwiadn | ¢ak
y Ty
IMoBTOpeHue U 06001IeHNe CBeIeHHUIT 0 Kypcy 8 Kiaacca. Xumuueckue peakuuu (6 1)
Knaccuduxarus Bunapusie coennnenns. OKcuabl Xapaxmepu3zosamsb OKCUJBL, PeryasiTuBHbIE 05.09
1/1 HEOPTaHUYECKUX coneo0pas3yomue u THUAPOKCHIIBI U COJIH TI0 TUIAHY: DopMyIHPOBATH LIETh YPOKA M CTABUTh
BEIIIECTB U UX HeconeoOpasytomiue. [ mapokcuap: COCTaB, CII0COOBI 00pa3oBaHUs 3a/1a91, HEOOXOIUMBIC JUIS €€ TOCTIKCHHMS,
HOMCHKJIaTypa.TI/IH OCHOBaHUA, aM(bOTCpHLIC TUAPOKCHUIBI, Ha3BaHI/II\/'I, XapaKTCPHLBIC CBOMCTBA IIJIAHUPOBATH CBOIO ACATCIIBHOCTD U
bl XUMUYECKOM KHCJIOPOJICOACPIKAIINE KUCIOTHI. U TIOJTyYeHHE NPOTHO3UPOBATH €€ Pe3yIbTaThl
CBSI3H Cpennue, KUCIbIe, OCHOBHBIC U Knaccugpuyuposamv oxcunsl,
Ilo3HaBaTeJbHbIE
HNuctpykrax no Th | xoMmiiekcHble coyiv. TUMBI CBSI3U — TUJPOKCHUJIBI U COJIU 1O
CTpouTh JIOTHYECKHE pacCyXIeHus,
HOHHAasdA, KOBAaJICHTHAs1, MCTaJIJIMYCCKasd, Pa3IMYHBIM IIPpU3HAKaM
YCTaHaBJIMUBATh MPUIHNHHO-CJICACTBCHHBIC
BOJIOPOIHAS Ymems monTBepxaaTh
CBSI3H, IOHUMATh, CTPYKTYpHUPOBaTh U
JemouncTpanuu. O3HaAKOMIIEHHE C XapaKTePUCTUKY OTICIbHBIX
Z HMHTEPIIPETHPOBATH HHPOPMAIIHIO,
KOJUICKIIUSIMU METAJUIOB M HEMETAJUIOB. | TPEICTABUTENCH KIIACCOB
MMpeACTaBJICHHYIO B CXCMAaTUYHOM BUC
O3HaKOMIJIEHHE C KOJUIEKITHSIMU HEOPTaHWYECKUX BEIIECTB
o KoMMyHHKATHBHBIE
OKCHJIOB, KUCIIOT U COMEH YPaBHEHUSIMHU COOTBETCTBYIOIIIX .
cariii CtpouTh pedyeBbie BHICKa3bIBAHUS B YCTHOU
peakl U IMCbMEHHOW (opMe, apryMEHTHPOBATh
Packpvisams reHETHYECKYIO
CBOIO TOUKY 3pPEHUS
CBSI3b MEXJTy KJIacCaMH
N JINYHOCTHBIE
HCEOPTraHNYCCKUX COCTUHCHUN
dopMupoBaHHE TTO3HABATEIEHOTO
HMHTEPECA K UBYUCHUIO XMMHUU, MOTUBAIIUA
YYaIuXxcs Ha MOTy9YeHUe HOBBIX 3HAHUMA
2-3/2- | Knaccuduxanust O0001IeHNE CBEJICHUH 0 XUMHYECKHX Ilo3HaBaTeJibHBIE: OCYIIECTBISTH 06.09
O0bvsicHsAmb TIOHATHS
3 XUMHUECKUX peaxiusix. Knaccuduxariyst CpaBHEHHE, CO3/[aBaTh 000OIICHMUS,
N . «XUMHUYECKas PEaKIIHs»,
peakuuii mo XUMHYECKHUX PEaKIUH 10 pa3TUIHbIM YCTaHABIMBATh aHAJIOTHH, 12.09
pa3InYHBIM OCHOBAHMSIM: 110 COCTaBY U YHUCITY «peaKiun CoeHgHeHHﬂ’ KJ1accu(UIMPOBATH U JIENATh BHIBOJIH,
a3JI0KeHUsI, 0OMeHa
OCHOBAHHAM pearupyonux u 00pa3yroImuxcs p ’ ’ CTPYKTYpUPOBATh HHOOPMAIIHIO
AMEIICHU, «PeaKIus
BEIIECTB, M0 TEIJIOBOMY 3 (eKTy, 1Mo 3ametne » «peaxl PeryasiTuBHBIE: BHITTOHATH 33/IaHUS 10
HEUTpaIu3aIum», «3K30- U
00paTUMOCTH, 110 arperaTHOMY OTIpeIeNICHHOMY aJTrOpUTMY, CPAaBHUBATh
SHJIOTEPMUYECKHE PEAKIIHI,
COCTOSIHUIO pEarupyroIix BemecTB, 10 PE3YIABTATHI C ATAIOHOM, TIPH
N «obpaTumble 1 HeoOpaTUMBbIe
MU3MEHEHUIO CTENIEHEH OKUCIICHHS HEO0XOIMMOCTH KOPPEKTUPOBATH OLTHOKH
peakuumy, «roMo- u
3JIEMEHTOB, IO HCIIOJIb30BAHUIO CaMOCTOSITETILHO
KaTalm3aTopa TCTCPOTCHHBIC PCAKIIIHY, KoMMYHUKATHBHBIE: CTPOUTH PEUCBBIC
«KaTaIUTHYECKHE U o .
JlaGopaTopHbIe ONbIThI BBICKA3blBaHUA B YCTHOM U MUCbMEHHOMN




1. BanmogeiicTBre aMmmuaka u
XJIOPOBOJOPOAA.

2. Peakuus HeHTpanu3aium.

3. Habmonenue TermmmoBoro 3ddexra
peakiyi HeUTpaau3aiuu.

4. BzaumojieiicTBHE CEPHOM KHCIIOTHI C
oxcugom menu (1).

5. PaznokeHune nepokcuia Boopoa ¢
MOMOIIIBIO KaTajia3bl KapTodens

HCKATAJIMUTUYCCKUEC PCAKIIUI,
KOKHUCIIUTCIBbHO-
BOCCTAHOBHUTCJILHBIC PCAKIIUN»

Knaccupuyuposamo
XUMHUYECKUE PEAKIUU TIO
pa3IUYHBIM OCHOBAHUSIM

Onpeodensimob CTCTICHA
OKHCJICHUS 3JICMCHTOB,
OKUCIIUTEINTh U BOCCTAHOBUTEb,
MPOIIECCHl OKUCIICHUS U
BOCCTaHOBJICHUS

(dhopme; paboTaTh B IpyIIIe IS
JOCTIPKEHHMS 1€, BBIPAXKaTh U
apryMEHTUPOBATh CBOIO TOUKY 3pEHUS
JIn4yHocTHBIE: hOpMUPOBAHUE YMEHUS
YIOPABJIATH CBOEH MTO3HABATEIBHOMN

JACATCIBHOCTBIO, IOHUMAHUEC 3HAYUMOCTHU

€CTCCTBCHHO-HAYYHbIX 3HAHUM JJ1
PEIICHUA MPAKTUYCCKUX 3a1a4

4-5/4-

ITonsatue o
CKOPOCTHU
XUMHAYCCKOHN
peakmuu. Katanus

IToHsiTHE O CKOPOCTH XMMHUUYECKON
peakmu. DakTOPHI, BIUIIOMINAC Ha
CKOpPOCTh XUMHUECKUX PEaKInil: IpUpoIa
pearupyomux BemecTB, UX KOHIICHTpaIus,
TeMIleparypa, IIoIalb COMPUKOCHOBEHHUS,
Hannuyue kKatanuzatopa. Karamus

JdemoHcTpanum:

- 3aBHCHUMOCTh CKOPOCTH XHMHYECKOH
peakmud OT TPHUPOABI  PEearHpPyIOIINX
BEILIECTB.

- 3aBHUCHUMOCTh CKOPOCTH XHMHYECKOH

peaKIK OT KOHLEHTPALUH Pearnpyromnx
BEILIECTB.

- 3aBHUCHUMOCTh CKOPOCTH XHMHYECKOI
peakmuy OT IUIOUIagN COIPUKOCHOBEHHUS

pearupyommx BEILIECTB («xumsmun
CITOMY).
- 3aBHUCHUMOCTh CKOPOCTH XHMHYECKOH

peaKuyd OT TEMIIePaTyphl PeardupyrOIINX
BEILECTB

JlaGopaTopHble ONBITHI:

6. 3aBUCHUMOCTb CKOPOCTH XHUMHYECKOU
peakuMu OT THPUPOIBl  pearupyroumx
BELIECTB Ha MpHUMEpPE B3aUMOJEUCTBUS
PacTBOPOB THOCYIb(aTaHATPUS U XJIOPHUAA
Oapusi, THOCyNnb(aTa HATPUS U COJISHOU
KHCIIOTHI.

7. 3aBUCHUMOCTH CKOPOCTH XHUMHUYECKOU
peakuu OT TPHUPOJBI METaUIOB TPU HX
B3aUMOJICHCTBUH C COJITHOH KMCIOTOH.

8. 3aBUCHUMOCTb CKOPOCTH XHMHYECKOH

Obvsicuamsb, 9TO TAKOE
CKOPOCTh XHUMHUYECKON PeaKIiu

Apeymenmuposams BEIOOD
€JIMHUL] CKOPOCTH XUMHUUYECKOMN
peakuu

Yemanasnusams npuanHHO-
CJIEICTBEHHBIE CBSA3M Pa3JINYHBIX
(hakTOPOB M CKOPOCTH
XUMUYECKOHN peaKIuu

Habmooams u onuceisamo
peaKkun MCKAy BEIICCTBAMUA

Ilo3HaBaTeJbHBIE: OCYLICCTBIATH
CpPaBHEHUE, CO3/1aBaTh 0000IICHMS,
yCTaHABJIMBATH AHAJIOTHH,
KJIACCU(UIIMPOBATD U JIeaTh BBIBOIBI,
CTPYKTYypUPOBaTh HHOOPMAIIHIO
PeryJasiTHBHBIE: BBITIOIHSITE 33 JaHUS 10
OIpe/IeTIEHHOMY aJITOPUTMY, CPABHHUBATH
PE3yABTATHI C STATIOHOM, TPH

HE00XOIUMOCTH KOPPEKTHPOBATH OIINOKHU

CaMOCTOSITETILHO
KoMMyHHKATHBHBIE: CTPOUTH PEUECBBIE
BBICKA3bIBAHUS B YCTHON U NUCbMEHHOM
(hopme; paboTaTs B rpyrme st
JOCTIDKEHHS 1IeITH; BEIPAXKaTh U
apryMEHTUPOBATh CBOIO TOYKY 3PEHHUS
JInyHocTHBIE: HOPMHUPOBAHNE YMEHUS
YIpaBIsATh CBOCH MO3HABATEIbHOM

JACATCIIBHOCTBIO, IOHUMAaHUC 3HAYUMOCTHU

C€CTCCTBCHHO-HAYYHbIX 3HAaHUH JJIsL
PeHICHUA MPAKTHUYCCKUX 3ada1

13.09

19.09




peakuuu OT IPUPOJABI  KHUCIIOT
B3aUMOJICHICTBUU X C KEIE30M.

9. 3aBUCHMOCTb CKOpPOCTH XHUMHYECKOMH
pEaKIiK OT TEMIIEPATYPBHI.

10. 3aBHCHMOCTH CKOPOCTH XHUMHYECKON
pEaKIiy OT KOHIIEHTPALUH.

11. 3aBHCHMOCTB CKOPOCTH XHUMHYECKOH
peaknuu OT IUIOMAJN CONPUKOCHOBEHHS
pearnpyronux BEIIeCTB.

12. 3aBHCHMOCTb CKOPOCTH XHUMHYECKOMH
peaxiuu OT KaTaau3aTopa.

pu

XuMHYeCKHe peakiuu B pactBopax (9 u)

1/6 DNEKTPOIUTHYCCKAS [Tonsitue 00
JUCCOIUAITHS 3IEKTPOJIUTUIECKOM JUCCOIUAIIHH. Xapaxmepusosamp nonsTHs
ONEeKTPOJIUTBI M HEBJICKTPOJIMTHL (OICKTpOIMTIICCKAA
MeXaHIIM uccolanuy | AMCCOUHALHD, «ONEKTPOIUTED,
3JIEKTPOJINTOB c Pa3ITMYHBIM (HEIICKTPOTHTRD
XapaKkTepoM CBA3H. Crenenb | Vemanasnueams mpudauHHO-
3J'ICKTp0J'II/ITI/I‘IeCKOﬁ OUCCOLIUALINHN. CJIEICTBEHHBIE CBA3U MEXY
CunbHbIC U c1a0ble 3JCKTPOIIHTHL. IPUPOIOIT STEKTPOINTA U
HMemoncTpanuu CTETNEHBIO €TO JUCCOIUAIINN
- McnibiTanne BemecTB U UX pacTBOPOB
Ha JIEKTPOIPOBOIHOCTb. Yemanaenusames npuanHHO-
JIa6opaTOPHBDIii OTBIT CIIE/ICTBEHHBIE BA3H MEXKY
13. Jluccotmanust cabprx | THIIOM XUMHYECKOM CBSA3H B
IEKTPOIMTOB Ha IIpUMepe YKCyCHOi | XTCKTPOIMTE M MEXaHH3MOM €ro
KHCIIOTEL JUCCOIUAIIH
217 OcHOBHBIE OcHoBHBIE MOJIOKEHUS TEOpHUH
TIOJIO’KEHUS TEOPUN | DIEKTPOIUTHIECKON JUCCOITUAIIHH. XapaxTepusoBaTh NOHATH
anektponuTrueckor | Kiaccudukarus noHOB 1 MX CBOICTBA. (CICIICHE JTHCCOMHAATHID,
JUCCOLUAINH KHCIIOTHI, OCHOBAaHHS M comn Kak | CW/PHBICH cnabrre

SJICKTPOJIUTHI. Hx KJ'IaCCI/I(l)I/IKaLII/IH n
JOUCCOLALNS

JeMoHCcTpanun

- 3aBHUCHMOCTH SJICKTPOIIPOBOAHOCTHU
YKCYCHOM KHCIIOTBI OT KOHIIEHTPAIUH.
- JIBI/I)KCHI/IC OKpall€HHbIX HOHOB B
AJICKTPUYCCKOM I10JIC.

QJICKTPOJIUTBD», KKAaTUOHBID»,
«AHHUOHBI», «KHCJIIOTBD),
«OCHOBAHUA», «COJIHN»

CocTaBnsiTh ypaBHEHUS
3JIEKTPOJTUTUUECKOU
JMCCOLMAIMN KHCIIOT,
OCHOBaHHH U coyiei

ITo3HaBaTeJbHbIE: TIPOBOJUTH
HaOJIIOICHMS, 1€]IaTh BEIBOJBL,
HMHTEPIPETHPOBATH HHPOPMALIHIO
PeryasiTHBHBIE: BBITIOTHATh 331aHUS 110
OTIPEICIIEHHOMY allTOpPUTMY, CPAaBHUBATD
PE3YNBTATHI C ATATIOHOM, TIPH
HE00XOTUMOCTH KOPPEKTHPOBATH OIINOKHU
CaMOCTOSITETILHO

KoMMyHHUKATHBHBIE: CTPOUTH PEUYEBEIC
BBICKA3bIBaHHS B YCTHOM M MUCEMEHHON
(dopme; paboTaTh B TpyIIIIE ISt
AOCTHUKCHUSA LECJIN; BbIPpAXKATh U
apryMEHTHPOBAThH CBOIO TOUKY 3PEHUS

JIMYHOCTHBIE: ¢dbopmupoBaHue
MO3HABATEIFHOTO HWHTEpeca K H3yYEHHUIO
XUMUWY; MMOHUMaHNe 3HaYMMOCTH
€CTECTBEHHO-HAY4HBIX 3HAHUH uist

PEHICHUA MMPAKTHUYCCKUX 3a1a4

20.09

26.09




3-4/8-

XuMHuueckue
CBOMCTBA KHUCJIOT
Kak 3JIEKTPOJIUTOB

OOmne XUMHYECKHE CBOMCTBA

KHCJIOT: A3MEHEHNE OKpacKu
WHINKATOPOB, B3aUMOJEHCTBHE  C
MeTajlaMH, OKCHIaMH u

TUAPOKCUIAMH METAJIOB U  COJISIMH.
MornekynspHble U MOHHBIE (TIOJTHBIC U
COKpamIEHHbIE) YpaBHEHUS pEaKIInii.
XUMHUYECKUH CMBICH  COKpAIllEHHBIX
ypaBHEHUI.  YCIOBHS  NPOTEKaHUs
peakuuii MeXAy 3IEKTPOJIUTaMHU 0
KOHLIA. Pl akTHBHOCTH METAILJIOB.
JlaGopaTopHbIie ONbITHI

14. V3mMeHeHUEe OKpacKu HMHAUKATOPOB
B KHCJIOTHOU cpee.

15.Peakiusi HEWTpanHu3aliu pacTBOpa
MIETOYN pa3TUUYHBIMUA KHCIOTaMH.

16. Ilonyuenne runpokcuna menu (I1) u
€ro B3aUMOJICHCTBHUE C Pa3IUYHBIMU
KHCIJIOTaMHU.

17. B3anMoaencTBie CHIBHBIX KHCJIOT
¢ okcugom meau (11).
18. BzaumogeiicTBue
MeTaJlJIaMH.

19. KauecrBeHHas
KapOOHaT-HOH.

20. TomyyeHue cCTymHS KPEMHHUEBON
KHUCJIOTBL.

21. KauecTBeHHas peakus Ha XJIOPHI-
WU CyNb(aT-nOHBI

KHUCJIOT C

peaKknusa Ha

Xapaxmepuzosamw od11HE
XUMUYECKHE CBOHCTBA KHCJIOT C
mo3uuu TOJ]

Cocmasnsams MONEKYISIPHBIE,
TIOJTHBIE U COKPAILEHHBIC
MOHHBIE YPaBHEHUS PEaKIHH C
y4acTHEM KUCJIOT

Apeymenmuposamu
BO3MOKHOCTb HPOTEKaHUS
pEaKUHUii C y4aCTUEM KUCIIOT Ha
OCHOBe IpaBuiia beprosuie u
psAla aKTUBHOCTU METAJIOB

Habniooams u onucvieams
PEaKIMy C y4aCTHEM KHCIIOT

5/10

XHUMHYECKHE
CBOMCTBa
OCHOBaHWH KakK
3IEKTPOJIUTOB

OOme XMMHYECKHE CBOMCTBA
[IEeI0YCH: B3aMOJCHUCTBHEC c
KUCIIOTAMH, OKCHJAaMH HEMETaJljIoB,
comsimu. OOIe XUMHYECKUE CBOMCTBA
HEPAaCTBOPHUMBIX OCHOBAHMIA:
B3aMMO/JICHCTBHE c KHCJIOTaMU,
pa3ioXKeHUe MpU HarpeBaHUU.
JlaGopaTopHbIe ONbITHI

Xapaxmepuszosamw od1HME
XUMHUYECKHE CBOMCTBA
OCHOBaHMU ¢ no3utuu TIJ]

Cocmasnsaims MONEKYJISIPHBIE,
MOJIHBIE U COKpAIEHHbIE
HOHHBIC YPABHEHUS PEAKIUH C
y4acCTHEM OCHOBAHUI

Ilo3HaBaTeJIbHbIE: MCIIOH30BATh
3HAKOBO-CUMBOJIMYECKHE CPEJICTBA,
OCYIIECTBIISTH HAOMIOICHUS, JIeNIaTh
BBIBOJIBI, OCYIIECTBIISTH KJIACCHU(PHUKAITHIO,
HMHTEPIIPETUPOBATH UHPOPMAIIHIO,
MPEACTABICHHYIO B BUJIC PUCYHKOB U CXEM
PeryasiTuBHbI€: [IJIAHUPOBATH CBOIO
JIEeATEeILHOCTD U MPOTHO3UPOBATH €€
pe3yAbTaThl, BBITOIHATE 33JaHUS IO
ONpeNIECICHHOMY aJITOPUTMY, CPABHUBATh
PE3YABTATHI C STATIOHOM, [IPU
HEOOXOAMMOCTH KOPPEKTUPOBAThH OLITHOKH
CaMOCTOSATEIHEHO

KoMMYHHKATHBHBIE: CTPOUThH PEUEBbIC
BBICKA3bIBaHUS B YCTHOW U MUCbMEHHOMN
¢dopme; paboTaTh B TpyIIIE IS
JOCTHKEHHUS LIETIU; BBIPAaXKaTh U
apryMEHTUPOBATH CBOIO TOUKY 3PEHHUS

JluuHocTHBIe:  (OpMHUpPOBaHHE  EAMHON
€CTECTBECHHO-HAyYHOW  KapTUHBI  MUpA,
¢opMHpOBaHHE  yYMEHHUS  T'PaMOTHOIO

oOpamieHusi ¢ BellecTBaMH B OBITY U
XUMHUYECKOI TabopaTopuu

27.09

03.10

04.10




22. V3meHeHHe OKpacKd HHIUKATOPOB
B ILIETTIOYHOM cpefie.

23. BsaumoneiicTue
YIIIEKHUCITBIM Ta30M.

24. KavecTBeHHasl peakius Ha KaTUOH
AMMOHHUSL.

25. llonyyenune ruapokcuaa meau (1) u
€ro pa3JioKeHHe.

meJouend ¢

Apeymenmuposams
BO3MOYHOCTbH MTPOTEKAHUS
peakiuii ¢ yyacTHEM OCHOBAHUH
Ha OCHOBe mpaBuia beprose
Habnwooame u onuceieamo
peaKivy ¢ y4acTHEM OCHOBAHUH

6/11 XHUMHYECKHE OO0mue XUMHYECKHE CBOMCTBA 10.10
CBOMCTBA COJIEM KaK | CPEIHUX COJIe: B3aWMOJEHUCTBUE C Xapakmep u306anu1b obmue .
AJIEKTPOIIUTOB KUCIOTAMH, IIEJIOYaMH, COSIMH ¢ | AMITHCCKHC CBOMCTBA COMICH C
MeTajylaMu. B3aumonelcTBrue KHCIIBIX nosuuun TS/
COJICH CO LIEOYaMH. Cocmagnsams MOJIEKYIISIPHEIE,
JlaGopaTopHbie ONBITBI MIOJIHBIE U COKPALLECHHBIE
26. BsanmopzelictBue KapOOHATOB C | yoHHBIC YPABHCHHS PEAKIIHI C
KHCJIOTaMHU. Y4aCTHEM COJIEU
27. llomydyeHne THUOPOKCHAA IKelesa
(. Apeymenmuposamo
28.  BzammogzeiictBue  kenesa ¢ | BOSMOXKHOCTE HPOTCKAaHMA
pactBopoM cynbdara meau (II) PCaKIUK ¢ y9aCTHEM COJICH Ha
OCHOBe npasuiia beprosie u
psiJa aKTUBHOCTH METAJIJIOB
Habniooams u onucvisamo
pEeaKInu C y4acTHEeM COJieH
7112 ITousatue o lunponms, Kak  oOMeHHOe Ilo3HaBaTeJbHBIE: VICIIOIL30BATh 11.10
TUJIPOJIU3E COJIEH B3aMMOJICUCTBUE COJEH C  BOJIOM. Yemanasnuaamy 3aBECHMOCTE 3HAKOBO-CHUMBOJIMYECKUE CPEJICTBA IS
I'uaponus comm CHIBHOTO OCHOBAaHUS H MEKIY COCTABOM COJIM 1 PaCKpBITHS CYIIIHOCTH ITPOIECCOB,
cmaboit  kucioTel. ['maponus  comm XapaKIcpoMm c¢ Miipossa yCTaHaBIUBATh aHAJIOTHH, JI€TIATh BHIBOJIBI,
c1aboro  OCHOBAaHHMS W  CHJIBHOM COCTaBIISITh MH(POPMAIIMIO B BUIE TaOJIHII,

kuciotsl. [kana pH.
JeMoHCcTpanuu

Omnpenenenne xapakTepa cpeibl B
pacTBopax coJieit

Ananuzuposams cpeny pacTBopa
C TIOMOIIBI0 HHIUKATOPOB

IIpoznozuposame THIT
THUPOJIN3a COIH HA OCHOBE
aHanm3a ee GopMyJIbl

CXEM, OITIOPHOT'0 KOHCIIEKTa
PeryasiTuBHBIE: [IJITAHUPOBATH CBOIO
JIeSITeIbHOCTh M TIPOTHO3UPOBATH €€
pe3yJIbTaThl, BHIMOJIHATH 33JJaHUS 110
ONPEAECIEHHOMY AJITOPUTMY, CPABHUBATh
PpE3YJIBTATHI C 3TaJOHOM, IPH
HEOOXOAMMOCTH KOPPEKTHUPOBATH OIIHOKH
CaMOCTOSTEIIBbHO

KoMMyHHKATHBHBIE: CTPOUTH PEUEBhIE
BBICKA3bIBaHUS B YCTHOW M MHCbMEHHOMN




(dhopme; paboTaTh B IpyIIIe IS
JOCTHYKEHHS 11EJTH; BRIPAXKATh
apryMEHTHPOBATh CBOIO TOUKY 3PEHHS

JInuHOCTHBIe: (HOpMHPOBAHHE YMEHHS
YIPABIIATH cBoel [I03HABATEJIBbHON
JICSTEITLHOCTHIO
8/13 O60011enne U cucTeMaTH3alys 3HaHUK 10 TeMe « XMMUYeCKUe Peakluy B pacTBOpax dJEKTPOIUTOBY 17.10
9/14 KonTponbaas pabora Ne 1 o reme « XuMHYECKHE PEaKIUY B PACTBOPAX IEKTPOIUTOBY 18.10
HeMmeTananl 1 ux coequmHenus (21 4)
1/15 O6mas CTtpoeHrE aTOMOB HEMETAIJIOB 06 [Mo3naBaTtenbHbIe: co3naBaTh 0000meHus, | 24.10
N 4TO TaK
XapaKTepHCTHKA U ux noioxenue B [lepmopnmueckoit PACHAND, HTO TAKOC yCTaHABJIMBATH AHAJIOTHH, JICJIaTh BBIBOJIBI.
HEeMeTaJUTBI
HEMETaJIOB cuCTeMe. Psi1 3IeKTPOOTPULATEIBHOCTH. [Momyyats wHGOpPMAIMIO W3 pPA3TUYHBIX

Kpucrannueckue peméTKu
HEMETaJUIOB — TMPOCTHIX BEIIECTB.
Annorporus Hu eé MIPUYHHBL.
®dusznueckue CBOMCTBA HEMETAJLIOB.
Oo6ue XUMUYECKUE CBOMCTBA
HEMETAJIOB:

OKHUCJINTENIbHBIE U BOCCTAHOBUTEIIBHEIE.
JdeMoHcTpanuu

Komnnexius HeMeTamios.

Mojenu KpUCTAUNTUYECKUX PEHIETOK
HEMETAJIOB: aTOMHBIE 4§
MOJIEKYJISIPHEIE.

O30HATOP U MPUHIIUIIBI €r0 PA0OTHI
I'opeHre HeMeTallIOB - TIPOCTHIX
BEIIECTB: cepbl, Ppochopa, IPeBECHOrO
YIS

Xapaxmepu3zoeams XUMHIECKUE
QJICMCHTBI-HEMECTAJJIBI, UX
cTpoeHwue, GpU3NIecKue u
XHUMHUUYECKHE CBOMCTBA IMPOCTHIX
BEIL[ECTB-HEMETAILIOB

Ilpedckazvieams cBOVCTBA
3JIEMEHTOB-HEMETAILJIOB B
3aBUCUMOCTH OT UX TOJIOKEHUS

B IICXD

Yemanasnusams npruanHHO-
CJIEICTBEHHBIE CBA3U MEXKY
CTPOEHHEM aTOMa, XUMUYECKON
CBSI3bI0, TUIIOM
KPUCTAJUIMYECKON PELIETKU
HEMeTaJlJIa ¥ €ro COEAMHEHUH U
(U3NUIECKUMH CBOWCTBAMHU
JTAHHOTO HEMETAJIJIa U €r0
COEIMHEHUH

Jloxazviéams OTHOCUTEIBHOCTh
HOHATUH «METAJLD» U
«HEeMeTallD»

HCTOYHHUKOB U MPeoOpa3oBbIBATH €€
PeryasituBnble:  QopMynupoBaTh  LeNb
ypOKa W CTaBHUTh 3a/la4yd, HEOOXOIUMBIC
JUIsL ee JOCTIKEHUS, IJIaHHpPOBAaTh CBOIO
JEeATeNbHOCTh M IIPOTHO3UPOBaTh €€
pe3ynbTaThl; padoTaTh B COOTBETCTBUHU C
MIPENJIOKEHHBIM ~ alTOPUTMOM,  CBEPATH
CBOH JEUCTBHUS C 1IEIBIO
KoMMyHnKaTHMBHBIE: CTPOUTH pEUYEBBIC
BBICKa3bIBaHUS B YCTHOW (OpMe, CTPOUTH
a¢dhexkTuBHOE B3aUMOJICHCTBHE v
OJTHOKJTACCHUKaMH, BBIpaXaTh u
apryMEHTUPOBATh CBOIO TOUKY 3PEHUS
JIn4yHOCTHBIE: dopmMupoBaHUE
MO3HABATEIFHOTO HWHTEpeca K H3yYEHHUIO
XUMUH, ¢dhopmupoBaHue Hay4YHOIO
MHPOBO33pEHUS, MOHMMAaHUE 3HAYUMOCTHU
€CTECTBEHHO-HAYYHBIX 3HaHUH JUTS
pelIeHns MPaKTHYECKUX 33124




2/16

OOmas
XapaKTepUCTHKA
HemertamioB VIIA —
TPy —
TaJIOreHOB.
Nucrpykrax no Th

T"anorensl, CTpOCHHUE ux
aToMOB u Molnekyn. Omsuueckne wu
XUMUYECKHE  CBOWCTBA  TajOTCHOB.
3aKOHOMEpPHOCTH W3MEHEHUS CBOICTB
TJIOTEHOB B 3aBUCHUMOCTH OT WX

MHOJIOKCHUS B Ilepuoauueckoit
cucteMe. HaxoxaeHue rajorcHoB B
MpUpojie i X MOJIy4YCHHUE.
Buonoruueckoe 3HAYCHHEC i
MIPUMEHEHUE TAIIOTEHOB.
JdemoHcTpanuu

OO0Opasubl  TalOTeHOB -  MPOCTBIX
BCILIECTB.

BzanmoneiicTre rajJloreHOB C
METaJllIaMH.

BriTecHenne xyiopa OpOMOM WIIH HOAA
U3 pacTBOPOB UX COJIEH

Xapaxmepuzoseamsv CTpOCHHE,
(U3HYECKUE B XUMHUYCCKUE
CBOICTBA, OJy4YECHUE U
MPUMEHEHUH TaJIOTeHOB B
IJ1aHe O0IIero, 0COOEHHOr0 1
€IMHAYHOTO

Yemanasnusames npuunHHO-
CIIEJICTBEHHBIE CBSI3U MEXKIY
CTPOEHUEM aTOMa, XUMHUYECKOI
CBSI3bI0, TUIIOM
KPUCTAJUIMYECKON PELIETKH Y
TaJIOTEHOB U (PM3UYECKUMHU
CBOWCTBAMH 3TUX BEILECTB

3/17

Coennnenuns
rajJoreHoB

l"anorenoBogopobI u
COOTBETCTBYIOLIME UM  KHCJIOTBI:
IUTAaBUKOBAS, COJIsIHAS,
OpOMOBOZOPOAHAs,, HOIOBOIOPOIHASL.

lamorennnpl. KadecTBeHHBIE peakiuu

Ha TaJJIOr€HHUA-UOHHI. HpI/IMeHeHI/Ie
COCIMHEHWA  TaJOreHOB HW  UX
OMoJIOTHYecKas POJib.
JeMoHcTpanun
Konnmeknust mpupoIHBIX COeAMHEHUH
XJIopa.

JlaGopaTopHbIii ONbIT 29.

KauyecTBeHHass peakuuss Ha XJIOpHI-
HOHBI

Xapaxmepuzoeams cocTas,
¢du3nUecKkue 1 XUMHYECKHe
CBOMCTBA, OJy4YCHUE U
NPUMEHEHNE COSANHEHUM
rajoreHoB

Hasvisams coenuHeHus
raJIoreHoB 1o GopMmyJie u
cocmasnsims POPMYIIBI IO UX
Ha3BaHUIO

Yemanasnusams npuanHHO-
CJIEICTBEHHBIE CBA3U MEXKLY
CTPOEHHEM aTOMa, XUMUYECKON
CBS3BI0, TUIIOM
KPUCTAJUIMYECKON PEILIETKH Y
raJOreHOB W (PU3MYECKUMHU
CBOMCTBAaMH 3THX BEIECTB

Buinoansame pacuersl 1o
XUMHUYECKUM (HopMyJIaM H
YpaBHEHUSIM PEAKIUH,
MIPOTEKAIONTNX C YIaCTHEM

Io3naBaTesIbHBIC: HCIIOJIB30BaTh
3HAKOBO-CUMBOJIMYECKUE CpPEACTBA IS
pemieHus 3aaad; cosgaBaTh 0000mIeHus,
YCTaHaBJIUBAaTh AHAJIOTUU, AENIAaTh BBIBOJBL.
[lomygates wHGOpPMAIUIO W3 Pa3TUIHBIX
HCTOYHUKOB U TIPEOOPA30BHIBATD €€
PeryasituBHbie:  (HOpMYyTUPOBaTH  IEIh
ypOKa W CTaBUTh 3a/adyd, HEOOXOTUMBIE
JUIsL €€ JOCTIDKEHUS, IJIaHUpPOBAaTh CBOIO
JEATENBHOCTh M IPOTHO3UPOBATh €€
pe3ynbTaThl; padoTaTh B COOTBETCTBUHU C
NPEIJIOKEHHBIM ~ aJTOPUTMOM,  CBEPSTh
CBOU JEUCTBHUS C 1IEIBIO
KoMMyHHKATHBHBIE: CTPOUTH pPEUEBLIC
BBICKA3bIBaHUS B YCTHOH (opme, CTPOUTH
a¢dexkTuBHOE B3aUMOJICHCTBHE v
OJITHOKJTACCHUKaMH, BBIpAXKATh u
apryMEHTUPOBATH CBOIO TOUKY 3PEHHUS
JIn4yHOCTHBIE: dopMHpOBaHUE
MO3HABAaTEeJILHOTO HHTEpeca K H3yYEHHUIO
XUMUH, (hopmupoBanue Hay4HOI'O
MHPOBO33PEHUS, NOHMMAHUE 3HAYMMOCTHU
€CTECTBEHHO-HAYYHBIX 3HAHUHI JUTSt
pelIeHns MPaKTUYEeCKUX 3aj1a4

25.10




COEIMHEHHUH raJoreHoB

4/18

OO0mmas
XapaKTePUCTHKA
siieMmeHToB VIA-

TPYIIIBL —
xanbkoreHoB. Cepa

OO6mas XapaKTepHuCTHKa 3JIEMEHTOB
VIA-rpynnsl. Cepa B mpupoae u eé
MOJIy4CHHUE. AnnorpomnHsie
Monu(UKAUKA Cephl M WX CBOWCTBA.
XUMHYECKHE CBOMCTBA CEPBl U €€
MIPUMEHEHHUE.

HemoncTpanuun  Bzaumoneiictue
ceppl C MeTajulaMu. ['opeHue cepsl B
KHCIIOpOoJIe

Lasamp o0mIyIo
XapaKTePUCTUKY aTOMOB,
[IPOCTHIX BEIIECTB U
COEIMHEHNH XaIbKOT€HOB B
3aBHCHMOCTH OT UX ITOJIOXKEHHUS
B IICXD

Xapaxkmepuzoeams CTpOCHHUE,
AJUTOTPOIHUIO, (PU3NICCKUE U
XHMMHYECKHE CBOMCTBA,
MOJTyYeHNe U TPUMEHEHHUE CePhl

Yemanasnuseams npuuuHHO-
CJICZICTBEHHBIE CBS3U MEXKAY
CTPOEHUEM ATOMa, XUMHUUYECKOMN
CBs3b10, TUIIOM
KPUCTAJUIMYECKON PEIIETKU
Cephl 1 ee PU3NICCKIMH U
XUMHUUYECKUMH CBOMCTBAMU

Buinoansame pacuersl 1o
XUMHYECKAM (HOopMyIIaM |
YPABHEHUSM PEAKLIUHI,
MPOTEKAIOLIUM C YYACTHEM CEPbI

Habniodamw v onucvigams
XUMUYECKUN DKCIIEPUMEHT 110
TOPEHMIO CEPBI Ha BO3JIyXE U B
KHCJIOPOJIE C COOIIOJICHUEM
npasui Th

5/19

Ceporomopon u
cynb(uast
Nuctpykrax no Th

CepoBoIOpOA: CTPOCHUE MOJIEKYJIHI,
(usnveckre 1 XMMHUYECKHE CBOWCTBA,
HOJTyYeHUE U 3HaUYCHHE.
CepoBogopoanas kucnora. Cymbhuast
1 ux 3Ha4YeHue. JlroMuHODOpHI.
Jemoncrpauun: Komnexuus
cyabQuaHbIX pya. KauecTBenHas
peakius Ha CyIb(pHI-NOHBI

Xapaxmepu3oeams COCTaB,
($u3nUecKue 1 XuMHYECKHE
CBONCTBA, IOJlyYE€HUE U
IIPUMCHCHUEC COCZII/IHCHI/Iﬁ CEpBI
B CTETIEHH OKUCIICHHUS -2

Haszvleamsb cOeTMHEHHS CEPhI B
CTETIEHH OKUCIICHHUS -2 11O
(hopMyIte 1 cOCTaBISATh

ITo3naBaTe/bHbIE: CO37aBaTh 0000IIEHNS,
YCTaHaBIUBAaTh aHAJIOTUH, JIENATh BBIBOJIBI.

IIpoBomuTh HaOIIOACHNE,
CTPYKTYPHUPOBATh HH()OPMAITHIO
PeryasituBHbie:  (HOpMYyTUPOBaTH  IEIh

ypoKa W CTaBUTH 3a/add, HEOOXOAHMMBIC
Ul ee IOCTHXKCHUS, IUIAHUPOBATH CBOIO
JEATENbHOCTh M IIPOTHO3UPOBaTh €€
pe3yabTaThl; paboTaTh B COOTBETCTBHH C
MPEUIOKECHHBIM ~ allTOPUTMOM,  CBEPSTH
CBOM JICHCTBHSI C LENBIO
KomMyHuKaTHBHBIE: CTPOUTH pEUEBbIC
BBICKa3bIBaHUs B YCTHOH (opMme, CTPOUTH
a¢dexkTuBHOE B3aMIMO/ICHICTBHE c
OJITHOKJTACCHUKaMH, BBIPAKATh u
apryMEHTUPOBATh CBOIO TOUKY 3PEHUS
JInuHocTHbie: DopMHpPOBAHUE YMEHUS
YIOPABIATH cBOEi [I03HABATEJIbHOMN
JIESTeILHOCTHIO, (dhopMupoBaHue
MPAaBUIBHOTO OOpallleHHs C BELIECTBAMH B
XUMHYECKOH 1ab0opaTopuu U OBITY

14.11




(hopMyIIBI TT0 HA3BAHMIO.

Cocmasnsims MONEKYJISIPHBIE U
HOHHBIC YPaBHEHUS PEaKIUil,
XapaKTEPU3YIOIIHNE CBOKWCTBA
CEpHI B CTEIICHU OKUCIICHUS -2

Onucvigams POIIECCHI
OKHCIICHUSI-BOCCTAHOBIICHHS,
OTPEACIATh OKUCIUTEIh H
BOCCTaHOBUTEIb U COCTABIISATh
3JICKTPOHHBIN OalaHC B
PEaKIMsIX ¢ y9aCTHEM CEePhI B
CTCTICHU OKUCJICHUS -2

6/20

Kucnoponusie
COETMHEHHS CEePhI

Oxkcun ceppI(1V), CepHHUCTAs
KHACIOTa, Cyiaburel. KadecTBeHHas
peaknus Ha Cylnb(QUT-HOH.

Oxkcup cepoi(VI), cepHast kucnora,
cyabdatel. Kpucramioruapars.

JdeMoHcTpanuu
ObecBeunBaHUE OKPALICHHBIX TKaHEH
Y LIBETOB CEPHUCTBHIM I'a30M.
B3aumopeiicTBue KOHUEHTPUPOBAHHOM
CEpHOM KHUCIIOTHI C MEJBIO.
OOyriauBaHue OPraHMYECKUX BEIECTB
KOHLICHTPUPOBAHHOM CEPHOM KUCIOTOU

JlabopaTopHbIii onbIT30.
KavecTBennast peakiusi Ha cynibdart-
VOHBI

3anucvisamsb HOPMYJIIBI OKCHIOB
CEpBbI, HA3BIBATh UX, OMUCHIBATH
CBOMCTBa Ha OCHOBE 3HAHUM O
KHCJIOTHBIX OKCHIaX

Xapaxmepu3zosams cocTas,
¢du3nUecKue 1 XUMHYECKHe
CBOMCTBa CEPHOU KHCIIOTHI KaKk
3JIEKTPOJINTA

Xapaxmepuzoeamv
CBOMCTBaKOHLIEHTPUPOBAHHOMN
CEpHOM KHCIIOTHI KaK
OKHCIIHUTEIIS

Cocmagnsams MOJIEKYJISIPHBIE U
VOHHBIE YPaBHEHUS PEaKIIn,
XapaKTEPU3YIOIINE XUMUIECKIE
CBOMCTBA CEPHOU KUCIIOTHI

Pacnosnasams cynbhaT-noHsl

Onucwvieamo MPOLIECCHI
OKHCJIEHHUSA-BOCCTAHOBJIEHU,
OMNpPEACIATh OKUCIUTEb U
BOCCTAHOBUTEJIb U COCTABIIATE
AJIEKTPOHHEIN OaiaHC B
peaKIusIX ¢ y4aCTHEM CEPHI B
CTEIIEHN OKHUCIEHUS +4 U +6

15.11




Buvinoaname pacueTsl o
XUMHUYECKUM (HOopMyJiaM H
YPaBHEHUSM PEAKIUH,
MNPOTEKAIOIUX C yYaCTUEM
CEpPHOM KHCIIOTHI

7/21 Oo6mas OO01as XapaKTEePUCTHKA 3JICMCHTOB
XapaKTePUCTHKA VA-Tpymisl. A30T, CTpOEHHE ero aToMa Hasams obuyro
anemeHToB VA — Y MOJIEKYJIbl. DU3HUYECKUE U XapaKTCpUCTHKY aTOMOB,
rpymnmsl. A30T XUMUYECKHE CBOMCTBA M MPUMEHEHUE TIPOCTRIX BCILCCTE 1
a30Ta. A30T B IIPHPOJIE H €r0 coennHeHni 3eMeHToB VA-
GHOJOTHICCKAS POTTD. TPYMITBI B 3aBUCHMOCTH OT HX
JleMoHCTpAIHH nonoxkeHus B IICXD
Huarpamma «Coctas BO3ayXa» Xapaxmepuzoeams CTPOCHHUE,
Buneodbparmentsr u cnaiinst «[Itnasu (u3HUecKre N XUMHUYECKHE
0azapbi» CBOICTBA, OJTYYECHHE U
MPUMEHEHHUE a30Ta
Yemanasnuseams ipurauHHO-
CJIEJICTBEHHBIE CBSI3U MEXKIY
CTPOEHUEM ATOMa, XUMHUUYECKOMN
CBSI3BIO, TUTIOM
KPUCTAIUTHYECKON PEIIETKA
a30Ta U ero PU3NIECKUMHU U
XUMUYECKAMH CBOMCTBAMH
Buvinoaname pacyertsl 1mo
XUMHYECKUM QopMyiaM U
YpaBHEHUSM peaKIni,
MIPOTEKAIOIIUM C y4aCTHEM
azoTa
8/22 Ammuak. Conu AMMHak, CTpOEHHE MOJIEKYJIBI U

AMMOHMUA

¢dusnyecKue cBoMCTBa. AMMHaUYHAas
BOJIa,, HAMMATBIPHBIA CIIUPT, THAPAT
ammuaka. /JoHOpHO - akeNTOPHBII
MEXaHU3M 00pa30BaHMsI KaTHOHA
aMMoHMs. BoccTaHOBUTEIBHBIE
cBoiicTBa ammuaka. Coau aMMOHUS U
ux npuMeHenue. KauectBennas
peakIusi Ha KaTHOH aMMOHFISL.

Xapaxmepuzosams coCTaB,
CTPOCHHE MOJIEKYJIBI,
($u3nUecKue 1 XuMHYECKHE
CBOICTBA, IOIY4YEHHUE U
MIPUMEHEHNE aMMUaKa

Has3zvi6ams cony aMMOHHS TIO
(hopMyIiaM 1 COCTaBISATh
(hopMyJIBI TTO X HA3BAHUSIM

IMo3naBaTeabHbIE: CO3/1aBaTh 0OOOIICHNU,
yCTaHABJIMBATh AHAJIOTHH, JICJIaTh BBIBOJIBI.

IIpoBomuTh HaOIIOACHNE,
CTPYKTYPUPOBATh HH()OPMAITHIO
PeryasituBHbie:  (HOpMYyTUPOBaTH  IEIh

ypOKa M CTaBUTh 3a/add, HEOOXOAMMBIE
JUIsL ee JOCTIIKEHUS, IJIaHHpOBaTh CBOIO
JEeATeNbHOCTh M IIPOTHO3UPOBATh €€
pe3yibTaThl; paboTaTh B COOTBETCTBHH C
MPEUIOKECHHBIM ~ allTOPUTMOM,  CBEPSThH
CBOH JEUCTBHUS C 1IEIBIO
KoMMyHnKaTHBHBIE: CTPOUTH pEUYEBBIC
BBICKa3bIBaHUs B YCTHOH (hopMe, CTPOHUTH
a¢dekTuBHOE B3aUMOJICHCTBHE v
OJITHOKJTACCHUKaMH, BBIpaXaTh u
apryMEHTUPOBATh CBOIO TOUKY 3PEHHS
JInuHocTHbie: DopMHUpPOBAHUE YMEHUS
YIIPABJIATH cBoel [103HABATEJIbHON
JeSITENbHOCTBIO, ¢dbopmupoBaHHe
MPAaBUIBHOTO OOpallleHHs C BELIECTBaMH B
XUMHYECKOH 1a00paTopuu U OBITY

22.11




JdemoHcTpanuu

ITomygenue, cobupanne u
pacmo3HaBaHue aMMHaKa. Pa3noxxenue
JTUXPOMAaTa aMMOHUS

JlaGopaTopHbIii onbIT3].
KauecTBeHHas peakiysi Ha KATHOH
AMMOHHS

Cocmasnams MOJIEKYISIPHBIE U
HOHHBIC YPaBHEHUS PEaKITUil,
XapaKTEPU3YIOIINE XUMUUICCKUE
CBOMCTBA aMMHaKa M COJICH
aMMOHHUS

Cocmasnamy YpaBHCHUA
OKHCIIUTCIIbHO-
BOCCTAaHOBUTCIIBHBIX pCaKHI/If/i (¢
Y4aCTUEM aMMHaKa € IMOMOIIbIO
METOa BJICKTPOHHOT'O Oananca

Yemanaenuseames npuanHHO-
CJIEJICTBEHHBIE CBSI3U MEXKIY
BUJOM XUMHYECKOH CBS3H,
THIIOM KPUCTAJUINYECKON
PCIICTKH B aMMHUAKE U COJIAX
aMMOHHMS U PU3MYECKUMU U
XMUMUYECKUMH CBOMCTBAMH 3TUX
BEIIECTB

Habnooams u onucvieamso
XUMUYECKUN SKCIIEPUMEHT 110
pacro3HaBaHUIO HOHOB
aMMOHMS C COOJIIOIEHUEM
npasun Th

Buinoansame pacuersl 1o
XUMHYECKAM (HOopMyIIaM |
YpaBHEHUSM peaKIni,
MPOTEKAIOIUM C YIACTHEM
aMMuaKa

10/23-
24

Kucnopoansie
COeIMHEHU a30Ta

Okcuapl a30Ta: HecoaeoOpa3yromme
A KHCJIOTHBIE. A30THCTas KHCIOTA M

HUTPUTBHL.  A30THast  Kuciota, €€
IIOJIy4eHHE U cBOKcTBAa. HUTpaTsl.
JdeMoHcTpanuu

B3aumopeiicTBue KOHIIECHTPUPOBAHHOU
A30THOM KUCIIOTBI C MEJIBIO
T'opeHue yepHoro nopoxa

3anucvisame HOPMYJIbI OKCHIOB
a30Ta, Ha3bIBaTh UX, ONMMCHIBATH
CBOIiCTBa Ha OCHOBE 3HAaHHUI 00
OKCHIax

Cocmasnsams MONEKYJISIPHBIE U
VMOHHBIE YPaBHEHUS PEaKIHH,
XapaKTepPHU3YIONNe XUMHUIECKHE

ITo3HaBaTebHBIE: CO3/IaBaTh 000OIICHNUS,
YCTaHaBJIMBAaTh aHAJIOTUH, JCJIaTh BbBIBOJBI.

IIpoBoauTh HabJroIeHNE,
CTPYKTYpUPOBATh HHOOPMAIIHIO
PeryasatuBHble: (popMynupoBaTh  IeNb

YpOKa H CTaBUTb 3a/ayu, HCO6X0,I[I/IMLIG
g €€ NOCTUIKCHUS, IINIAHUPOBATH CBOXO
JACATCIIBHOCTD nu IIPOrHO3UPOBATH €C

28.11

29.11




Paznoxxenne HUTpaTa Kajaus U TOpeHUE
JIPEBECHOTO YTOJIbKA B HEM
JlaGopaTopublii onbIT 32.
XWMHAYEeCKHEe CBOMCTBA a30THOM
KHCIIOTBI KaK 2JICKTPOJIUTA

CBOMCTBa OKCHIIOB a30Ta U
a30THOM KHUCJIOTHI KaK
SIEKTPOTIUTA

Xapaxmepuzosams a30THYIO
KHUCJIOTY KaK OKHCJIHUTEIb

Cocmagnams ypaBHEHUSA
OKHUCJIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIIHIA,
XapaKTEPUIYIOMINX XUMUIECKUE
CBOMCTBA a30THOM KUCIIOTHI KaK
OKHCJIUTEIIS, C IIOMOIIBIO
METO/]1a 3JIEKTPOHHOI0 OajiaHca

Buvinoanams pacyeTsl o
XUMUYECKUM QopMyiaM U
YPAaBHEHUSM PEAKLIUH,
MIPOTEKAIOIUX C YIACTHEM
A30THOM KUCIJIOTBI

pe3ynbTaThl; padoTaTb B COOTBETCTBHU C
NPENTIOKEHHBIM  allTOPUTMOM,  CBEPATH
CBOM JICHCTBHUS C LEJIBIO
KoMMyHHKAaTHBHBIE: CTPOUTH pEUYEBBIC
BBICKa3bIBaHUS B YCTHOH (hopMme, CTPOUTH
a¢dekTuBHOE B3aUMOJICHCTBHE c
OJTHOKJIAaCCHUKaMH, BBIpaXaTh u
apryMeHTHUPOBaTh CBOIO TOUKY 3PEHUS
JInunoctHbie: DOpMHUpPOBAaHUE YMEHUSA
YIpPaBIATh CBOEM [I03HaBaTENbHOM
JESATENBHOCTBIO, ¢dbopmupoBaHue
MIPaBUIBHOTO OOpAaIlleHHs C BELIECTBaMH B
XUMUYECKOH 1a00paTopuu U OBITY

10/25

docdop u ero
COCJIMHEHUS

®docdop, cTpoeHHe aTOMa U
amnotponust. Pochuasl. PochuH.
Oxcun gocdopa(V) u oprodochopras
kucnota. Dochatel. DochopHble
ynoOopeHus. THCEKTUITUIBL.
Jemoncrpauun O6pa3isl IPUPOTHBIX
coenuHeHm hocdopa. ['openne
¢dochopa Ha BO3ayXE U B KUCIIOPOJIC.
[Monyuenue 6emoro dochopa u
UCIIBITAaHUE €r0 CBONCTB
JlaGopaTopHbIii onbIT 33.
KauectBennas peakius Ha Gpochar-uoH

Xapaxmepu3zoeams CTpOCHUE,
AIITOTPOIIHIO, (PU3NIECKHE U
XMMHYECKHE CBOWCTBA,
MOJIy4Y€HUC U IPUMCHCHHEC

dhocdopa

CaMOoCTOATENBLHO ONUCHIBANb
cBoiicTBa okcuaa gpocdopa (V)
KaK KHUCJIOTHOT'O OKCHJIa U
cBoiicTBa (hoCcPOPHOIN KUCIIOTHI

Hnmocmpuposamsv cBOMCTBA
okcuna pochopa (V) u
(hocopHOH KUCITOTHI
ypaBHEHUSIMH
COOTBETCTBYIOLLUX PEAKIINN

Pacnosnasams docdar-uonst

IMo3naBaTeJbHBbIE: CO3/]aBaTh 00OOIIECHNU,
YCTaHaBJIMBAaTh aHAJIOTUH, OCJIATh BbBIBOJBI.

[IpoBoauTh HaOIoIeHNe,
CTPYKTYpUPOBaTh HHOOPMAIIHIO
PeryastuBHble:  QopMynupoBaTh  IeNb

ypoKa WM CTaBUTh 3a/laud, HEOOXOAHNMBIE
Ul ee JOCTHXKCHHUS, IUIAHUPOBATH CBOIO
NEeATeNbHOCTh M TIPOTHO3UMPOBaTh €€
pe3ynbTaThl; paboTaTh B COOTBETCTBHU C
MPEUIOKEHHBIM ~ allTOPUTMOM,  CBEPSTH
CBOH JEUCTBHUS C 1IEIBIO
KoMMyHnKaTHBHBIE: CTPOUTH pEUYEBBIC
BBICKa3bIBaHU B YCTHOH (hopMe, CTPOHUTH
a¢dexkTuBHOE B3aUMOJICHCTBHE c
OJTHOKJTACCHUKaMH, BBIpaXaTh u
apryMEeHTUPOBAaTh CBOIO TOUKY 3PEHUS
JImunoctueie: dopmupoBaHne yMeHUA
YIPABJIATH cBoei [1I03HABATEJIbHON
e TeNbHOCTRIO, (dbopmupoBaHue
MPaBUIBHOTO OOpAallleHHs C BEIIECTBaMHU B
XUMHYECKOH 1a00paTopuu U OBITY

05.12




11/26

O6mas
XapaKTePUCTHKA
snementoB IVA-
rpymmsl. Yriepoa

OO0mras xapakTepuCTHKA JIEMEHTOB [V
A-Tpynmnbl: 0COOEHHOCTH CTPOEHUS
aTOMOB, MPOCTHIX BEIIECTB U
COEIMHEHHH B 3aBUCUMOCTH OT
MOJIOXKEHUS 3JIEMEHTOB B
Ilepuonnueckoit cucreme. YIIIEpon.
AnnotponHsle MOIU(HUKALNK: aaMas,
rpadur. AMopdHBII yriepoa: caxa,
AKTUBUPOBAHHBIN YToJb. AZCOPOLHSL.
XUMHYECKUE CBOMCTBA YIJIEPOa.
Kokcoxumudeckoe pon3BOJACTBO U €I0
npoxnykuus. KapOuusl.
JemoncrpanunKomnekius «O0pa3ibl
IPUPOAHBIX COCIUHEHUH yriepoaa
[optper H.J.3enunckoro.
Iloryomenre akTUBUPOBAHHBIM YITIEM
pacTBOPEHHBIX BEILIECTB WM ra30B.
YerpoiicTBO MpoTHUBOrasa.

Jlasamb o01TYyIO
XapaKTePUCTUKY aToMaMm,
MIPOCTHIM BEIIECTBAM U
coenuHenus saeMeHToB IV A-
TPYIIBI B 3aBUCUMOCTH OT HX
nonoxxenud B [ICXD

Xapaxmepuz06amsCTpOCHUE,
AIJIOTPOMNHIO, PU3HYECKHE U
XHUMUYECKHE CBOICTBA,
MOJTyYeHHE U TIPUMEHEHHE
amop¢HOro yriepoaa

Cpasnusams CTpOCHUE U
CBO¥CTBa anmMasa u rpadura

Onucwiéamsb OKACIUTENLHO-
BOCCTAaHOBHUTEIILHELIE CBOMCTBA
yriepoja

12/27

Kucnopoausie
COCIMHEHU S

yriepona

Oxcup yrnepona(ll): ctpoenne
MOJIEKYJIBI, TOJYYEeHUE U €r0 CBOWCTBA.
Oxcup yrnepona(IV): crpoenue
MOJIEKYJIbI, TOJY4YEeHHE U €ero CBOWCTBA.
YroasHas kucnora. Cou yroiabHOH
KHCJIOTBI: KapOOHATHI U
runpokapOoHaThl. TexHuueckas u
MUIIEBast COJIa.

JladopaTopHbrii onbIT 34. [TonydyeHue
Y CBOWCTBA YrOJBHOW KHACIOTHIL. 35.
KauecTBenHas peakuus Ha kKapOoHaT-
WOHBI

Xapaxmepu306ambcocTas,
¢du3nUecKue 1 XUMHYECKHe
CBOICTBa, TIOJTyYEHUE U
IPUMEHEHNE OKCHUIOB yIJIepoia

Yemanaenuseame npuduHHO-
CJICZICTBEHHBIE CBS3U MEXKIY
BUIOM XUMHUUYECKOM CBSI3U H
THIIOM KPUCTAJUINYECKON
PELIETKH B OKCHIAX yriaepoja u
ux (PU3NYECKUMH U
XUMHWYECCKUMHU CBOﬁCTBaMH, a
TaKXe IPUMEHEHUEM

Cobniooams nipaBuia Th npu
WCTIOJIb30BaHUHU TIEYHOTO
OTOIIJICHHUSI.

Oka3zvieams NEPBYIO TOMOILb
IIpH OTPABJICHUH yTapPHBIM
rasoM

XapaxmepuzoeambCcoCTas,

ITo3naBaTebHbIE: CO37aBaTh 0000IIEHNS,
YCTaHABIUBATh AHAIIOTHH, JeIaTh BbIBOJEI.

[IpoBoauth HaOJIoIeHNE,
CTPYKTYPHUPOBATh HH()OPMAITHIO
PeryasTuBHble:  QOpMyITHpOBATH  IENb

ypoKa W CTaBUTh 3a/add, HEOOXOAHMMBIC
JUIsL €€ JOCTIDKEHUS, IJIaHUpOBaTh CBOIO
JESTEeNbHOCTh W IPOTHO3HUPOBATh €€
pe3yabTaThl; paboTaTh B COOTBETCTBHH C
MPENTIOKEHHBIM ~ aNTOPUTMOM,  CBEPATH
CBOM JICHCTBHSI C LENBIO
KomMyHuKaTHBHBIE: CTPOUTH pEUEBBIC
BBICKA3bIBaHHUSI B YCTHOH (opMme, CTPOHUTH
a¢dexkTrBHOE B3aMMO/ICHICTBHE c
OJTHOKJIACCHUKAMH, BBIPa)KaTh u
apryMeHTHUpPOBAaTh CBOIO TOUKY 3pECHUS
JInyHoctHbie: DOpMHUpOBaHUE  YMEHUSA
YIOPABIATH cBOEi [I03HABATEJIbHOMN
JeSITENbHOCTBIO, ¢dbopmupoBaHue
NPaBUIBHOTO OOpAaIlleHHs C BEIECTBaMU B
XUMHYECKOH 1ab0paTopuu U OBITY

06.12

12.12




¢buznUecKue U XuMHYECKHE
CBOICTBA, OJy4YECHUE U
MIPUMEHEHHUE YTOJIbHON KUCIOTHI

Pacnosnasams kapOoOHAT-NOHBI

Buinoansamu pacuersl 1o
XUMHUYECKUM (hOopMyJIaM |
YpaBHEHUSIM PEAKLIHM,
MPOTEKAIOLIUX C yUYaCTUEM
COEMHEHUI yriepoa

13/28 | YraeBomoposi. Opranundeckas XUMUSL.
Nuctpykrax no Th | Yranesompoponsl.. Xapaxmepusosam .
Meran, 5TaH W TpONAH  KaK 0CcOOEHHOCTH COCTaBa U CBOHCTB
HpeJIenbHETE (HachimeHpe) | CPTAHIIECKHX COSIHEHHHA
YIIICBOAOPOIBL. DTHICH M AUCTWICH, | Pgsnyuamb npeneIbHbIC i
KaK HeMpee/nbHble (HCHACBILCHHBIC) | Hempe/iebHbIE YIIEBOIOPOIbI
YIJIEBOAOPOIBL. CrpyKTypHBIE
dhopMyIBL BEIICCTB. Topenne Hasvieamo u 3anucvieams
YTJICBOIOPOJIOB. Peakmuu | $OPMYIIBI (MOJCKYIISPHBIC U
JIETHIPUPOBAHUS MIpeIENbHBIX CTPYKTYPHBIC) BasKHEHILINX
YIII€BOIOPOJIOB. KauecTBenHsle | PSIACTABUTENCH YTIIEBOOPOIOB
peaxnun Ha HeTpeJieNIbHbIe
COCJIMHEHMUSI.
JdeMoHcTpanuu
Mojgenu MOJEKyJl MeTaHa, 3TaHa,
JTHJIeHa, alleTHiIeHa. B3ammopeiicTBue
dTHIeHa ¢  OpOMHOW  BOJIOW W
pPacTBOPOM IepMaHraHaTa KaJusl
14/29 | Kucnopozaconepka | CoupThl. DTUIIOBBIH CIUPT, €r0
[IMe OpraHUYecKHe | MOJyYyeHHe, IPUMEHEHUE U Xapaxmepuzosams CiupThi 1
COCIMHEHMSI ¢busnonornyeckoe AeicTBHeE. kapOOHOBEIE KHCTOTH Kak

TpéXxaToMHBIN CIUPT TIULEPHH.
KauecTBennas peakius Ha
MHOTOATOMHBIE CIIUPTHI. YKCyCHasI
KHCJIOTa - TPEJICTaBUTENh Ki1acca
KapOOHOBBIX KHCIIOT.

JlemoHcTpanuu

O01Ire XUMUYECKHE CBOMCTBA KUCIIOT
Ha IPUMEpPEe YKCYCHOM KMCIIOTHI.

KHCJIOPOJICOICPIKAIIie
OpraHUYECKUE COEIMHEHSI

Knaccugpuyuposams cuupThl 110
YHUCITy THAPOKCHIBHBIX TPYII B
HX MOJIEKyJax

Ha3zvisams npeacraBurenen
OJTHO ¥ MHOTOATOMHBIX CITUPTOB

IMo3naBaTeabHbIE: HCITONIB30BaTh
3HAKOBOE MO/ICJIUPOBAHUE, OCYIIECTBIIAThH
CpPaBHCHHUE, KJIACCU(PUKAIUIO, CO3]IaBaTh
0000IIeHns, YCTaHABIMBATh AHAJOTHH,
JlenaThb BBIBOJIBI, CTPYKTYypHUpPOBATh
UHPOPMAITUIO

PeryastuBHble:  (popMynupoBaTh  IeNb
ypoKa W CTaBUTh 3aJlaud, HEOOXOJHMMbIC
1 €€ JOCTHIKCHMUSA, HJ'IaHI/IpOBaTI) CBOHO
JeSITETPHOCT, W TPOTHO3UPOBATh €€
pe3yabTaThl; paboTaTh B COOTBETCTBHH C

MPEUIOKEHHBIM ~ aITOPUTMOM,  CBEPSTH
CBOH JEUCTBHUS C 1IEIBIO
KoMMyHHKATHBHBIE: CTPOUTH pPEUYEBbLIC

BbICKa3bIBaHWs B YCTHOW (opme, BecTH
JIMAJIOT YW Y4acTBOBaThb B JUCKYCCUHU IS
BBISIBJIEHUS pa3HbIX TOYEK 3pEHUS Ha

paccMaTpuBacMyo nHOpMaLuIo,
BBIpaXaThb M apryMEHTHPOBATh CBOIO TOUKY
3peHus

JInuyHOCTHBIE: ¢dopmupoBaHue

JIOOPOCOBECTHOTO OTHOIIEHHS K yYEHHIO U
YMEHUS YIPABISITh CBOEH IO3HABATEIBHON
JESITENbHOCTBIO

13.12

19.12




KauecTBenHnas peakius Ha
MHOTOaTOMHBIE CTTHPTHI

1 3aITUCBIBATh UX (DOPMYIIBI

15/30 | Kpemnwii u ero Kpemnmuii, crpoenue ero aroma Hu
COEIMHEHUS cpoiictBa. KpemHuii B  mpupoe. Aapaxmepusosamy CTPOCHUE
(@)7010300079143 u CHJIaH. Oxkcpy | 3TOMOB H KPHCTAILIOB,
kpemuus(1V). KpemHueBass xucnora u (1)1/1331%01(1/16 H XHUMIHICCKHIC
& COJIIL CBOWCTBA, TIOJIYYCHHUC U
TeMoHCTpALMH MIPUMEHEHNE KPEMHUS
Komnexuust «O6pasubl NPUPOIHBIX | Vemanaenusanb TPHIHHHO-
COCZIMHEHUI KPEMHUSD) CJIEACTBEHHBIE CBA3U MEXKIY
Kommexmus CTCKIJIa, KEpaMHUKH, CTPOEHUEM aTOMa, BUJIOM
LICMCHTA U U3/CIHI U3 HUX XUMUYECKON CBSI3U, TUTIOM
JlabopaTopHbIii ONbIT 36. | kpucranmmueckoil pemeTkn
HpOHYCKaHI/Ie YTIJIEKUCIIOro rasa 4epes KPEMHUS U €T0 (I)I/I3PIIICCKI/IMI/I u
pacTBOp CHIMKAaTa HATPHA XUMUYECKUMU CBOMCTBAMHU
Buinoansame pacuersl 1o
XUMHYECKAM (HOopMyIIaM |
YpaBHEHUSIM PEAKLIUM,
MPOTEKAIOIUX C Y4aCTHEM
KPEMHHUS U €T0 COEAUHEHUI
Xapaxmepuzosams cOCTaB,
(du3nUecKue U XUMHYECKHe
CBOWCTBA, IOJTY4YCHHE U
MIPUMEHEHUE COeTMHEHUI
KpEMHUS
CpasHusamsb THOKCUIBI
yriepo/ia U KpeMHUS
Onucvieams BAXXHEUIITNE TUIIHI
MIPUPOJIHBIX COSAMHEHUHN
KPEMHHUS KaK OCHOBHOT'O
JJIEMEHTA JINTOC(EPBI
16/31 CunukaTtHas IIpou3BoACTBO cCTEKJIa U IIEMEHTA.
MTPOMBINIIICHHOCTh Iponyxius CWJIMKATHOM Xapaxmepusosamp CHIMKATHYIO
MIPOMBIIIICHHOCTH: onTnueckoe | "POMPIHIICHHOCTE I €

BOJIOKHO, Kepamuka, Qapdop, ¢asHc.
OnTHYecKoe BOJIOKHO.

JdeMoHcTpanuu

Komnekuiusgs nOpoayKuuu CUJIMKATHOU

OCHOBHYIO ITPOIYKITHAIO

Yemanasnusames anamorun
MEXIy Pa3sTUIHBIMHA OTPACTISIMU

IMo3naBaTeabHbIE: CO3/1aBaTh 0OOOIICHNU,
yCTaHABJIMBATh AHAJIOTHH, JICJIaTh BBIBOIBI.

IIpoBomuTh HaOIIOACHNE,
CTPYKTYPUPOBATh HH()OPMAITHIO
PeryasTuBHble: QOpMyITHpOBATH  IENb

ypOKa M CTaBUTh 3a/add, HEOOXOAMMBIE
JUIsL €€ JOCTIDKEHUS, IJIaHHpPOBAaTh CBOIO
JIeATE€IbHOCT U IIPOTHO3UPOBATH €€
pe3yibTaThl; paboTaTh B COOTBETCTBHH C
NPEIOKEHHBIM ~ aIrOPUTMOM,  CBEpATh
CBOH JEUCTBHUS C 1IEIBIO
KoMMyHHKaTHBHBIC: CTPOUTH pEUYEBBIC
BBICKa3bIBaHUs B YCTHOH (hopMme, CTPOUTH
a¢hekTuBHOE B3aUMOJICHCTBHE v
OJIHOKJIACCHUKAMMH, BBIpaXaTh u
apryMeHTHPOBaTh CBOIO TOUKY 3pEHUS
JInyHoctHbie: DOpMHUpOBaHUE YMEHUSA
YIIPABJIATH cBoel [I03HABATEJIBHON
JESATENBHOCTBIO, ¢dbopmupoBaHue
MIPAaBUIBHOTO OOpallleHHs C BELIECTBAMH B
XUMHYECKOH J1a00opaTopuu U OBITY

20.12

26.12




MIPOMBIIIUIEHHOCTH.
BuneodparmeHTsl u CIan b1
«IIpou3BOJCTBO CTEKJIA U LIEMEHTA .

CHJINKaTHOM MIPOMBIIIJIICHHOCTH

17/32 | TlonyueHue Hemeramst B TIPHUPO/IE. Ilo3naBaTeJibHbBIE: WCTIONB30BaTh | 27.12
HEMETANJIOB OpakuuoHHas MEpPeroHKa  KHUIKOTO Onucei6am; HIXOXKEHHE 3HaKOBOE MOJIETHPOBAaHUE, OCYIIECTBISThH
BO3MyXa KaK  CIOCOD  momydeHms | oMo OB B IIPHPOC CpaBHEHHE, KIacCHU(UKAIHMIO, CO3[aBaTh
KUCI0poza, a3ota, aprona. Ilomyuenue | Xapaxmepuzosameo 0000mIeHNsI, YCTaHABIMBATH AHAJOTHH,
docdopa, KpemHHs, XIOpa, HOIA. | HpaKIMOHHYIO MEPErOHKY JenaTh BBIBOJIB, CTPYKTYpHPOBAThH
DIEeKTPOJIU3 PaCTBOPOB. YKMJIKOTO BO3/yXa KaK nH(OPMAITUIO
JleMOHCTpauuu COBOKYITHOCTb (DU3HUECKHX PeryasituBHble:  (OpMYyIHpOBaTh  IIETb
Komnexuust «lIpupoaHbie COCAMHEHUS | mporeccoB ypOKa ¥ CTaBHTh 3aJadd, HEOOXOAUMEBIC
HEMETAILJIOB . UL ee JOCTHXKCHUS, IUIAaHUPOBATH CBOIO
BuaeohparMeHTs " cIIanapl Apeymenmuposanb OTHECCHHUE JESITENbHOCTE W TNPOTHO3UPOBATh €€
«®DpaKkuuoHHAasT TeperoHka kuakoro | MPOUECCOB MOTYICHUA pe3yabTaThl; paboTaTh B COOTBETCTBHH C
BO3IyXa» AKTUBHBIX HEMCTAILIOB K NPEJIOKCHHBIM ~ aTOPUTMOM,  CBEPSITH
BuneodparmMenTst u cnaiinpl | OKUCIUTEILHO- CBOHU JICUCTBUSA C LEIBIO
«[Tonmy4enue Bomopojaa, Kuciopoga u | BOCCTAHOBUTCIBLHBIM IPONECCAM | KoMMyHHMKATHBHBIE: CTPOHTH pEYEBHIE
raJoreHoB ANMEKTPOIIUTUICCKUM BBICKA3bIBaHHs B YCTHOH (opme, BecTH
CIoco0OMY. JIMaJor W yYacTBOBaTh B JUCKYCCHH JIS
17/33 | MonyueHue [lony4yeHue cepHON KHCIIOTHIL: BBIBIICHUSI Pa3HBIX TodeK 3peHus Ha | 09.01
BKHEHIIINX CBIPBE, XUMH3M, TEXHOJIOTHYECKas Xapaxmepusosamp XuMH3M, paccMmaTpuBaeMyIo HHpOPMAITHIO,
XUMHYECKUX cXeMa, METOA  KHmsmero  cios, | o PPC» alapatypy i HayHHbIC BBIPXKaTh U apTYMEHTHPOBATh CBOIO TOUKY
COeIMHEHUH TPUHIIAIIBI TETUIO0OMEHa, NPOTHBOTOKa | PV HHHIIET IPOH3BONCTEA 3peHust
HEMETaJIOB u wapkyisian. Oneym. TIpomssogcreo | CCPHOM KHCIOTH JInuHOCTHBIE: (bopmupoBanne
aMMHaKa: CBIPBE, XUMH3M, | Cpasnueams NPOU3BOICTBO J0OPOCOBECTHOTO OTHOUICHHS K YYCHHUIO H
TEXHOJIOTHYECKask CXeMa. CEpHOM KUCIIOTBI 1 aMMHAKa YMEHUS YIPaBJsITh CBOCH MO3HABATEIbHON
JemoncTpanun JeATEITLHOCTHIO
Mopgenu anmapaToB JUIsi IPOU3BOJICTBA
CEpHOMN KHUCJIOTBHI.
Mopeinp KUISIIETO CII0sl.
Mopenb KOJIOHHBI CHHTE3a aMMHAaKa.
BuneodparmenTst u craiel
«IIpon3BOACTBO  CEPHOM  KUCIOTBD».
BuneodparmenTst u crai el
«[Tpon3BoaCTBO aMMHUaKay.
Komnekrus «CoIpp€ 11 TOTydYEHUS
CEpHOM KUCIIOTBDY.
18/34 | O6oOmeHne u | Ypok-ynpaxHeHue ¢ wucnoias3oBaHueM | [IpoBoauts ouenky coOctBeHHbIX | [lo3HaBaTebHBIE: ucnons3oBath | 10.01
CHCTEMaTH3aIHs CaMOCTOSITEIILHON paboThI 1O | JOCTHKEHHI B YCBOCHUH TEMBI 3HAKOBOE MOJICIIMPOBAHKE, OCYIIECTBIISTH
3HAHWH 10 TEMe | BBITIOJHEHUIO TPOBEPOYHBIX TecToB, | KoppekTHpoBaTh CBOM 3HaHHsI B | CpaBHEHHE, KlAacCH(UKAIMIO, CO3/aBaTh




«Hemerannsl u ux
COCIUHEHUSD»
Nucrpykrax no Th

3aJlaHU{ U yIpaKHEHUN

COOTBCTCTBUHU C INIAHUPYEMBIM

pe3yJIbTaToM
[MomyuaTs XUMHUYECKYIO
rHOOPMAIIMI0O W3  Pa3IHYHBIX
HMCTOYHUKOB

[IpencraBnsaTe WHPOPMAIMIO 1O
teMe «Hemeramisl» B BHIE
TaOJIHIL, CXEM, OTIOPHBIX
KOHCIIEKTOB, B TOM UYHCIE U C
npumenenuem MKT

000011IeHN S,
JenaTh BBIBOJIB,
nHPOPMALIUIO

PeryasituBHble:  (OpMYIHpOBaTh  IIETb
ypoKa ¥ CTaBHTh 3aJadd, HEOOXOAMMEBIE
Ul ee JOCTHXKCHUS, IUIAHUPOBATH CBOIO
JeSITeNbHOCTs W TIPOTHO3UPOBATh €€
pe3ysbTaThl; paboTaTh B COOTBETCTBHHU C

yCTaHaBIUBaTh AHAJIOTHH,
CTPYKTYPHPOBATH

NPEIJIOKCHHBIM ~ aJTOPUTMOM,  CBEPSTH
CBOU JICUCTBUS C LIETBIO
KoMMyHuKaTHBHBIE: CTPOUTH pEUEBBIC

BBICKa3bIBaHUSI B YCTHOH (opme, BeCTH
JUaJIOT U y4acTBOBaThb B JAMCKYCCHUH JJIs
BBIIBJICHHS PpA3HBIX TOYEK 3pCHHS Ha

paccMaTpuBaeMyro nH(pOpPMAIIHIO,
BBIpaXKaTh U apr'yMEHTUPOBATHL CBOIO TOUYKY
3peHHUs

JInuHocTHBIE: popMupoBanue
J0OPOCOBECTHOI'O OTHOLICHUS K YYCHHIO U
YMEHHS YIPaBIATh CBOEH MO3HaBaTeIbHOU
JEATENBHOCTBIO

19/35 | KonrpounbHas padora Ne 2 o reme «HemeTanibl u MX COSAMHEHUS 16.01
MeTtauibl 1 ux coeqnHenns (14 u)

1/36 OOmas [Tonoxxenne METaJIJIOB B Ilo3naBaTesibHBIE: ucronp3oBaTh | 17.01
XapaKTepHCTHKA [leproueckoil cucreMe XUMHYECKHX QbuACHSME, MTO TAKOE METAIIEL 3HaKOBOE, AHAJIOrOBOe W  (hU3MUYECKOe
METaJIoB snementoB  A.  W.  Menaeneesa, | Xapaxmepuzosams xuMudeckie | MOACIMPOBAHHUE; OCYILIECTBIIATh

CTPOCHHE HMX aTOMOB M KPHCTAIUIOB. | jeMeHTbI-METa/LIbl IO X Ka4eCTBEHHOE " KOJIMYECTBEHHOE
Meraumyeckast CBSI3b U | nonoskeruto B [ICXD OIMCcaHHe KOMITOHEHTOB o0BbeKTa,
MeTaJUTHIecKast KpUCTaJITHYecKast . OCYIIECTBIISITh CPaBHEHHE, YCTaHABJIMBAThH
pemérka.  @usmueckue  cpoiictea | [[poeHo3uposams CBOHCTBA aHAJIOTUH,  KJIACCU(HUIIUPOBaTh,  JIENAaTh
METaJLIOB! ANEKTPO- u | MCTALIOB IO TMOJIOKCHUIO B BBIBOJIBI, TIOJIy4aTh MH(OpMALMIO W3
TETIJIONPOBOTHOCTB, orpaxatomas | 11ICXO Ppa3IUYHBIX HUCTOYHUKOB "
CIIOCOOHOCTD, TUIACTUMHOCT. CIUI@BBIL | v o o NPUHHHO- CTPYKTYpHUpPOBAaTh €€

YEpHBIC U [[BETHBIC. PeryasiTuBHbie:  (OpMYIMpoOBaTh  IIEJb

CJICACTBCHHBIC CBA3U MCKIAY
CTpOCHHUEM aToOMa, BUIOM
XUMHYECKOM CBSI3H U THUIIOM
KpHCTaJ'IJ'IPI‘-ICCKOfI PCHICTKU Y

YpOKa H CTaBUTH 3a/ayu, HCO6XO,Z[I/IMBI€
g €€ OOCTHIKCHUS, INNIaHUPOBATH CBOXO
ACATCIIBHOCTD u MMPOrHO3UpoOBaTh €C




MCTaJIJIOB — IIPOCTBIX BEIIECTB U

pe3ynpTaThl; paboTaTh B COOTBETCTBUH C

UX COeTMHEHHI NPEATIOKEHHBIM ~ aJITOPUTMOM,  CBEPATH
2/37 XuMuyeckue Meramibl KakK BOCCTAHOBUTEIIH. CBOM JICHCTBUA C LICIIbIO 23.01
CBOMCTRA METAIIOR | DIEKTPOXUMHUECKHH DS HANDSKEHHIIL. ObvacHamb, 9TO TAKOE PSNt KomMmyHukaTuBHBIE: CTPOWTB  pevesble | =
BsanMoseiicTaHe METAILIOB ¢ | AKTHBHOCTH METaILIOB BBICKa3bIBaHUS B YCTHOI (l)OPMe, CTPOUTH
HEMETAJUIaMH, OKCHUIAMH, KUCIOTAMH, | [Tpumensmsb €ro mis odgexritarioe PIAHMOACHETBHE ©
COIIMHU. AJIFOMHHOTEPMHSL. XapAKTEPUCTUKU XUMUUYECKHUX OAHOITACCHITKAMIL, BpIpaaTh 1
TlemoncTpamum CBOICTE MPOCTAIX BEMECTE — apryMEHTHPOBATH CBOIO TOUKY 3PEHUS
B3auMoJieiiCTBAE HATWS, JHTHA ¥ | yeramios JInyHOCTHBIE: qDOUpMI/IpOBaHI/Ie yMeHHA
KaIbLA © BOJIOLL. yIPaBIsTh cBOCH MO3HABATENEHON
FOpeHI/Ie HATPWSI, MarHus M Kelesa B O606mamb CHUCTEMY ACATCIIBHOCTBIO, (I)OpMI/IpOBaHI/Ie HaY4YHOTI' O
KHCIIOPOJE. XUMHUYECKHUX CBOMCTBMETAILIOB MHPOBO33pCHUA
Bcrblinika TepMUTHON CMECH. KaK BOCCTAHOBHTCIIBEHDIC
BzaumogeiictBrue cMecu Tmopornko | CBOUCTBA
CCPEI M JKCJIC34, IINHKA I CCPBI. Cocmasnsims MONEKYJISIpHBIE
BzaumoneiictBue AIIOMHHHS ¢ | ypasHenHs peakuuit,
KICIOTaMH, IIETOMaMU H BOZIOH. XAPAKTEPH3YIOMHX XHMHEECKHE
BsaumoneHcTBIE KeIe3a M MEIAU C | (pow oo o o OB B CBETC
XIOpOM. yueHHs 00 OKHCIUTENBHO-
Bsaumozieiictue  Meam € | BocCTaHOBHTENBHBIX TIPOIIECCAX,
KOHUEHTPUPOBAHHOMN CEPHON KUCTOTOH | 5 heqiyy ¢ yuacTrewm
M a30THOI KHUCIOTOH (pa3baBieHHON U MEKTPONHTOB MPECTABIISATS
KOHUEHTPHPOBAHHOH). TaKKe U B HOHHOM BHUJIE
JlabopaTopHbIii ONBIT 37.
BsaumoneiictBue xkenesza ¢ pactBopom | Habriodams u onuceieamo
cynbthara meau (1) peaknuy MeXIy BEIleCTBaMU
3- Oomas Oo6mas XapaKTePUCTHKA I[Mo3HaBaTe/IbHBIE: ucnojn3oBath | 24.01
4/38- | xapaKTepHCTHKa anemenTtoB |A-rpynnel  Okcuabl  u ObvacHzn, STAMOTNOTHIO 3HAKOBOE MOJEINpoBaHue, ocymecTBaTh | 30.01
39 aneMeHToB |A- THAPOKCH/IBI IIENOYHBIX METAUIOB, HX | o batHA IPYIIBL (HICJIOUHRIC CpaBHEHHE, KJIacCH(UKAIUIO, CO3/aBaTh
TPYIIIBI TONyYeHHe, CBOICTBA, NpUMEHeHHe. | "o bl 0000IIeHNsI, yCTaHABIUBATH  AHAIIOTHH,
Baxwneiimue CoJH WENOYHBIX | JTagamp 0OIIyIO JenaTh BBIBO/IBI, CTPYKTYypPHPOBAaTh
MCTAJJIOB, HX 3HAYCHHUEC B JKHBOH U XapaKTEPUCTHUKY IIEITOUYHBIX I/IH(bOpMaI_[I/IIO
HEXXMBOW TPUPOAE W B KH3HU | MerajioB 1O MX HOJIOKEHHIO B PeryasatuBHble: (popMynupoBaTh  IeNb
YeNoBeKa. cxn ypoKa W CTaBUTH 3aJla4d, HEOOXOIHMBbIC

HeMOHCTpaHI/Iﬂ OKpaCKa IJIaMCHHA
COCAMHCHHUAMMU HICIIOYHBIX MCTAJIJIOB

Xapaxmepuzosams CTpOCHHE,
(1)1/131/111ec1<1/1e U XUMHUYCCKHC
CBOMCTBA IIEJIOYHEBIX METAILIOB
B CBETE 00IEr0, 0COOEHHOI'0 1

Ul €€ JOCTUXKCHHS, IUIaHUPOBAaTh CBOIO
JEeATeIPHOCTh W TPOTHO3UPOBATH €€
pe3yabpTaTel; paboTaTh B COOTBETCTBHH C
NPEIJIOKEHHBIM ~ aJTOPUTMOM,  CBEPSTh




CAUHUYHOTI'O

Ilpeockazvieams Gusndeckue u
XHUMUYECKHE CBOICTBA OKCHJIOB
Y THJIPOKCHIOB HIETOYHBIX
METaJUIOB HAa OCHOBE MX COCTaBa
U CTPOEHHS U NOOMEepHCOams
MPOTHO3BI YPAaBHEHUSIMHU
COOTBETCTBYIOLLUX PEAKIIHIA

IIposodumpv pacyeTsl 1Mo
XUMHYECKAM (popMyIIaM |
YpaBHEHUSIM PEAKLIUM,
MIPOTEKAIOLIUX C YYaCTUEM
[IEIOYHBIX METAJUIOB B UX
COETMHEHUI

5/40

OOwas
XapaKTePUCTHKA
siieMeHToB |lA-

TPYIIIBI

O6mas XapaKTepUCTHKA
aneMeHTOB |IA-rpynmmber - Oxcugpl  u
THUIPOKCHUIBI IIEJI0YHO3EMETIbHBIX
METaJUIOB, WX IOJy4YeHHE, CBOWCTBA,
IIPUMEHEHUE. Baxueiimue conu
IIETIOYHO3EMETIbHBIX ~ METAIOB,  HUX
3Ha4YCHUE B KUBOW M HEXXHMBOH MpHUpoje
U B KHM3HM 4eioBeka. KapOoHaTel u
THJIPOKAPOOHATHI KaJIbITHSL.
JemoncrpanunOKpacka [JIaMEHU
COCJIMHEHUSIMA  IIEJI0YHO3EMENTbHBIX
MeTaJuIoB. [ameHne n3Becty Bo0H
JladopartopHsiii onbIT 38. [TonyueHue
M3BECTKOBOM BOJIBI U OIBITHI C HEH

Ob6wscHAMb STUMOJIOTHIO
Ha3BaHUSI TPYIIIIbI
«ILIEJIOYHO3EMEINIBHBIE METAIIBDY

Jasamw o011yIO
XapaKTepUCTHUKY JIEMEHTOB

Il A-rpymribl Mo UX TOJI0KEHUIO
B I[ICXD

Xapaxmepuzoéams CTPOCHUE,
(hm3nuecKre U XUMHYECKUE
CBOMCTBA IIET0YHO3EMEIHLHBIX
METAJIJIOB B CBETE OOIIIETO,
0COOEHHOr0 U €IMHUYHOTO

Ilpeockaszvisams puzndeckue u
XMMHYECKHE CBOWCTBA OKCHIIOB
Y THIPOKCUIOB dsieMeHTOB |1A-
IPYIITBI HA OCHOBE UX COCTaBa U
CTPOCHHS U HOOMBEPIHCOAMb
MIPOTHO3BI YPaBHEHUSIMU
COOTBETCTBYIOLUX PEAKIINN

1Iposooums pacydeTs 10
XUMUYECKUM QopMyniam U
YPABHEHUSIM PEAKLIUH,
MIPOTEKAIONTNX C YYACTHEM

CBOH JICHUCTBUA C IICIIHIO

KoMMyHuKaTHBHBIE: CTPOUTH pEUEBBIC
BBICKa3bIBaHUS B YCTHOW (Qopme, BeCTH
UAJIOT W y9acTBOBaTh B AWCKYCCHH IS
BBIABIICHUS pPa3HBIX TOYEK 3pEHUS Ha

paccMaTpuBaeMyro nH(pOpMAITHIO,
BBIp2XKaTh U apryMEHTUPOBATh CBOIO TOYKY
3peHHUs

JInyHOCTHBIE: (dhopMupoBaHue

J0OpOCOBECTHOI'O OTHOLICHHUSI K YYCHHIO U
YMEHUS YIPaBISTh CBOEH MO3HABATEIBHOU
JESITENbHOCTBIO




IIET0YHO3EMEIBHBIX METAJJIOB
U UX COeIUHEHUN

6/41 KecTrocTb BOABI 1 ’KécTrocTh BOIBI: BpeMEHHAS H 06.02
CIIOCOOHI €€ nocrossHHas. CrmocoObl  yCTpaHCHHS ObvbAcHamb TIOHATHE
yCTpaHEHUs BpeMeHHOH  k€cTkoctH.  CrocoOBI (OKECTKOCTE BOJRD
YCTPAHCHHS TIOCTOSHHON KECTKOCTHU. | Puznuuams BPEMEHHYIO H
HonuTsI. MOCTOSIHHYIO KECTKOCTH BOJIBI
JdemoncTpanuu IlonydyeHue skecTKOU
BOJIBI B3aMMOJEWCTBUEM YTIIEKHCIOTO IIpednazamep criocobsr
rasa ¥ M3BECTKOBOM BOJbI. YcTpaHeHue | YCTPAHCHUA KECTKOCTH BOABI
BpEMEHHOI KECTKOCTH BOXEL | 1710600ums, nabrodams u
KUISTYCHUEM M JIOOABICHUEM  COIBL. | s o oot
YcTpaHeHHEe TIOCTOSHHOW  KECTKOCTH SKCTIEPHMEHT C COBIIOCHHEM
BOJIBI J00aBNeHUEM conbl. MOHUTHI 1 npasin Th
TIPUHIIAT 170 JIEHCTBUS
(BumeodparmenT)
7/42 AJIOMHHHI U €ro CoenuHeHuss  aJlOMUHHS B . IMo3naBaTeabHbIE: ucnonb3oBath | 07.02
COCTUHEHHS npupojie.  XUMHYECKHE  CBOKCTBa Xapaxmepusosamp amoMuHMii 3HAKOBOE MOJIENIMPOBAHNE, OCYIIECTBIATH
amomuaus. OcobGeHHOCTH oOkcua 1 | O OFO HOTOKCHHIO B CX3 CpaBHEHHE, KIacCCUPUKAINIO, CO3/IaBaTh
THIIPOKCHUIA TIOMUHHUS KaK | Onucuiéams CTPOCHHE, 0000IIeHNsI, yCTAaHABIMBATH  AHAJIOTHH,
aM(pOTepHBIX COC/IMHCHUH. | (yp3uuecKre H XUMHUUIECKHE JIeNIaTh BBIBO/IBL, CTPYKTYPHPOBATH
Baxueiinme conu anoMuHus (XJIOPHL, | cBOMCTBA ANFOMUHMS, nHMOpMAITHIO
cyibdar). ITO/ITBEPI/IAST NX PeryasituBHble:  QopMynupoBaTh  1eNb

JeMoHcTpanun

Komnnekimss NpUpOIHBIX COECTMHEHHN
QTIOMHUHUSL.

Buneodpparmentsl u cnaiabl «Oxcun
QTIOMHHUS U €r0 MO (UKAIIANY.
[Tomyyenne amdoTepHOro THAPOKCHIA
AMIOMUAHUST W HCCIIEJIOBAaHUE  €ro
CBOJCTB.

COOTBETCTBYIOUIIMHU
YPaBHEHUSIMH peaKLuil

ObvsicHamb TBOWCTBEHHbBIN
XapaKkTep XMMUUYECKUX CBOMCTB
OKCHJA U TUAPOKCHIIA
ATIOMUHUS

Koukpemusuposams
BIEKTPOIUTUUECKOE MOITYyUCHUE
METaJJIOB Ha IPUMEPE
MIPOW3BOICTBA ATFOMUHUS

Yemanaesnusame 3aBUCHMOCTE
o0racTeil IpUMEHEHHS
aJIFOMHMHUS M €r0 CIUIABOB OT
CBOICTB 3THX BECIIIECTB

ypoKa W CTaBUTHh 3a/layd, HEO0OXOIHMbIS
Ul €€ JOCTHXKEHUs, IUIaHUPOBAaTh CBOIO
JeATEIbHOCTh U IPOTHO3UPOBATH €€
pe3yabTaThl; paboTaTh B COOTBETCTBHH C

MPEIJIOKEHHBIM ~ alTOPUTMOM,  CBEPATH
CBOH JIEMCTBUA C IEJIBIO
KoMMyHHKATHBHBIE: CTPOWTH pPEUCBHIC

BBICKAa3bIBaHUS B YCTHOH (opme, BecTu
JAAJIOT W Y4YacTBOBaTb B JUCKYCCUM s
BBISIBJIEHUA pa3HbIX TOYEK 3pEHHsS Ha

paccMaTpuBaeMyro nH(pOopMaImio,
BBIPAXXaTh U ApPrYMEHTHUPOBAThH CBOIO TOUKY
3peHus

JIn4HOCTHBIE: (dhopMupoBaHue

,HO6pOCOBCCTHOFO OTHOLICHUA K YYCHUIO U




Ilpoeooums pacueTs 10
XUMHUYECKUM (HOopMyJiaM H
YpaBHEHUSM peaKIui,
MPOTEKAIONIUX C y4aCTHEM
QTFOMUHHS U €r0 COCTUHEHUIH

YMEHHUS YIPaBIATh CBOEH MO3HaBaTEIbHOU
JIESITEIIbHOCTHIO

8- XKeneso u ero Oco0OeHHOCTH CTPOEHUS aToMa 13.02
9/43- | coenuueHns JKenesa. Keneso B MIPUPOJIE. Aapaxmepusosams MONOXEHHE
44 Baxneiimme pyzast xeneza. OKCHABI U wenesa B [ICX3 1 ocobennocTn 14.02
runpokcunsl xenesa(ll) un xeneza(lll). CTPOCHHML Cro aTtoma
Comn  xenesa(ll) wu  xenesa(Ill). | Onucvisams crpoenne,
OO6Hapy)KeHIE HOHOB KaTHOHOB JKENE3a | (hy3HdecKie M XHMIUCCKHE
B pacTBOpe. 3HAYCHHC COCAMHCHUH | cpojicTBa sKeile3a, MOATBEPIKIAs
Kenesa. HUX COOTBETCTBYIOUIUMHU
JlaGopaTopHbIe ONBITHI 39. | ypaBHeHnsMu peaximit
[Monyuenune ruapokcuaos xeneza (1) u
() ObvacHamb HaTMYHE IBYX
40. KauectBeHHble  peaknuu ~ Ha | TCHCTHYCCKHX DAJIOB
KATHOHBI JKeIe3a CcoefMHeHNH Kenesa Fe?'u Fe*
Yemanaenusams 3aBUCHMOCTD
oOnacTell pUMEHEHUsI Kele3a 1
ero CIIABOB OT CBOMCTB 9THX
BEIIECTB
Ilposodumv, nabarwoams u
ONUCHIBANb XUMUIECKHUH
SKCTIEPUMEHT C COOJIOICHUEM
npasui Th
I1Iposooums pacyeTsl 1o
XUMHYECKUM QopMyiaM U
YPABHEHUSM PEAKLIUHI,
MPOTEKAIOLINX C yYacTUEM
JK€JI€3a U €r0 COCIMHEHUN
10/45 | Kopposust MmeTaiioB Koppo3uss  xummueckas Ilo3naBaTeJibHbBIE: ncrnons3oBath | 20.02
U CTIOCOOBI 3aLUTHl | 3JIEKTPOXMMHUYECKas. 3aliuTa METaJJIOB Obvacusimby TOHATHE 3HaKOBOE MOJEIHPOBAaHUE, OCYLIECTBISThH
oT Hee. IHCTpyKTax | OT KOppO3HuH. «KOppO3H» CpaBHEHME, KJacCHU(UKAIMIO, CO3aBaTh
no Th JdemoHcTpanuu Komnekuust | Pgznuuamsxumnueckyio n 00001ICHNSI, yCTAaHABIMBATH AHAJIOTHU,
«XMMHYECKHE ~ HMCTOYHHKH  TOK@» | 5eKTPOXMMHYECKYIO KOPPO3ui0 | ACJIarh BBIBOJIBI, CTPYKTYpPHPOBATh
pe3yIbTaThl JUTUTETILHOTO nHpOPMALIUIO
9KCIIEPUMEHTA M0 M3YYEHHIO KOPPO3UHU Hnmocmpuposame npuvepamu PeryasatuBHble: (popMynupoBaTh  IeNb

CTaJIbHBIX PI3ZICJII/II7[ B 3aBHCHUMOCTH OT

MTOHSATHS KKOPPO3HSD»,

ypoKa W CTaBUTHh 3aJ1ayd, HEO0OXOIHMMBIS




YCJIOBUH MPOIECCOB

«XUMHYECKas KOPPO3Us» ,
«QIEKTPOXUMUIECKAs
KOppO3us»

o1 €€ OOCTHIXKCHUS, INNIaHUPOBATH CBOIO
JCATCIIBPHOCTD " IIPOrHO3UpPOBAThH €
PE3YJIbTAThI; pa6OTaTL B COOTBCTCTBHH C

NPEATIOKEHHBIM ~ aJITOPUTMOM,  CBEpSATH
Xapaxmepuzosams criocoObI CBOY IEHCTBHS © LENBIO
SQIIATH! MCTA/IIIOB OT KOPPOSHH KoMMyHHUKATHBHBIE: CTPOHTH PCUCBBHIC
Lllé-}é/ Mertannsl B Meranisl B Ipupose: B CBE)6OI[HOM Kaccugnuyuposams hopyst BBICKA3BIBAHHS B YCTHOH dopMe, BecTH
- npupone. [lonsitue | Buzae u B Bune coequaennit. [lonsTue o : 21.02
8 IPUPOIHBIX COCAMHEHHI JMANor ¥ y4acTBOBaTh B JWUCKYCCHU JUIA | ===
0 METaJTypTruu MeTainTypruu. UépHas u iBeTHast MCTAILIOB BBISBJICHHS pA3HBIX TOUEK 3PEHHS HA 27.02
metaiutyprusi. [Tupomeramnyprus, PACCMATPUBACMYEO uHGOpPMAIHIO,
THAPOMETaLTyprits, . Xapaxmepusosame obue BBIP2YKaTh U apTyMEHTHPOBATH CBOIO TOUKY
dIEKTPOMETaILTyprus. JlOMeHHbIH CIIOCOOBI MOJTyYCHHSI METAIJIOB 3peHns
SE’I Zﬁi;zﬁ E:%le ii::;z;qyr yHa B CTATIb. Konkpemuzuposams criocoGs: JInuHocTHBIE: ¢dopmupoBaHHe
: [Ty HeHHst METAILIOB J0OPOCOBECTHOTO OTHOLICHUS K YCHUIO U
[IPHMEPAMH 1 YPABHEHHAMHA YMEHHS YIPABISATh CBOCH MO3HABATEIHHOM
pEaKLHA C COCTaBICHUEM ACATEIBHOCTBIO
AJICKTPOHHOTO OajnaHca
13/48 0O06006mmenne Ypok-ynpaxkHeHue c ucnoiab3zoBanueM | IlpoBoauts ouenky cooctBeHHbix | Ilo3HaBaTe1bHBIE: ncnons30Bath | 28.02
3HAaHWH 10 TEMe | CaMOCTOSTEILHOM paboThHI 1O | JOCTHKEHHUH B YCBOCHUH TEMBI 3HAKOBOE MOJICIIMPOBAHKE, OCYIIECTBIISATH
«Merasuibi»y BBIMIOJTHEHUIO ~ TPOBEPOUYHBIX  TecToB, | KoppekTupoBaTh CBOM 3HAaHUSI B | CpaBHEHHE, KIacCH(PHUKALUIO, CO3/1aBaTh
3alaHUN U yIIPaKHEHUMN COOTBETCTBHM C IUIAHUPYEMBIM | OOOOIIEHHS, YCTaHaBIMBAaTh aHAJIOTHHU,
pe3ysbTaToM JenaTh BBIBOJIB, CTPYKTYpHPOBaTh
ITonyyats XAMHUYECKYIO | HHPOPMAITUIO
nHpOpMALIMI0 W3  pa3NuuHbIX | PeryasaTuBHble: (QopMynupoBaTh  IeNb
HCTOYHHKOB ypOKa ¥ CTaBHTh 3aJaud, HEOOXOAUMEIC

[IpencraBnsaTe WHPOPMAIHIO 1O
TeMe «MeTajulbl» B BUJIE TAOJIMII,
CXEM, ONOPHBIX KOHCIIEKTOB, B
TOM 4YHCIE W C MpPUMEHEHHUEM
UKT

A1 €€ NOCTUIKCHUS, INNIAHUPOBATH CBOXO
JCATCIIBHOCTD u MIPOrHO3UpPOBATH €C
PE3YJIbTAThI; pa60TaTI> B COOTBCTCTBHUH C

NPEIJIOKEHHBIM ~ aJTOPUTMOM,  CBEPSTH
CBOH JEUCTBHUS C 1IEIBIO
KoMMyHHKATHBHBIE: CTPOWTH pPEUCBHIC

BBICKa3bIBaHUS B YCTHOﬁ (bOpMC, BCCTH
Auajlor U y4aCcTBOBAaTb B JHUCKYCCHUM IJIA
BBIABJICHUA Ppa3HbIX TOYCK 3pCHUA Ha

paccMaTpuBaeMyo nHpOpMAaLHIO,
BBIpaXaTh U apIrYMEHTHUPOBATH CBOIO TOUKY
3peHust

JInuHOCTHBIE: ¢dopmupoBaHue

J0OpOCOBECTHOI'O OTHOLICHHUS! K YYEHHIO U
YMEHUSI YIPABISITh CBOEH MO3HABATEIBHON




JCATCIBPHOCTBIO

14/49 | Kontponbnas padota Ne 3 o Teme «MeTtamib 05.03
JlabopaTopHbIii npakTHKYM (7 1)
1/50 [IpakTnueckas CBo¥iCTBa KUCIIOT, OCHOBaHHMIA, OKCUJIOB | YMems 0Opamarhes ¢ ITo3HaBaTeJbHBIE: CAMOCTOATEIBHO 06.03
paborta Ne 1 U CcoJIel B CBETE TEOpUHU nabopaTopHBIM 00OPYAOBaHKEM U | IPOBOJUTH HAOIOICHUS, UCTIONBE30BATh
Pemenne NIEKTPOIUTHUECKON JUCCOLUALINN U HarpeBaTeIbHBIMU IPHOOPAMU B | 3HAKOBO-CUMBOJIMYECKHE CPEACTBA IS
SKCHEPUMEHTAIBHBI | MPEACTaBICHUN 00 OKUCIUTEIBHO- COOTBETCTBMH C TPaBUIaAMH PACKpBITHS CYIIIHOCTH MPOLIECCOB,
X 3a/1a4 10 TeMe BOCCTaHOBUTEIBHBIX PEAKIUIX TEXHUKHU 0€30MacHOCTH yCTaHaBIUBATh aHAJIOTHH, POPMYyITHPOBATH
«QIEKTPOIUTHYECK Habnwooamo u onucvieams BBIBOJIBI
asi IUCCOLMALIUS CBOICTBA IEKTPOIIUTOB PeryjasiTHBHBIC: INTAHUPOBATH CBOIO
Nuctpykrax no Th Dopmyauposeamsv BBIBOBI 110 JIEATENBHOCTh U IIPOrHO3UPOBATE €€
pe3ynpTaTaM NMpOBEIEHHOIO pe3yNbTaThl, BBITOJIHATE 33JaHUS 110
9KCIIEPUMEHTA OIpeAEICHHOMY alITOpPUTMY, CPABHUBATh
2/51 ITpakTrueckas CosiHag KHUCI0Ta KaK CHUIIbHBII PE3yABTATHI C ATATIOHOM, TIPH 12.03
pabota Ne 2. 3JIEKTPOJIUT. TUHYHBIC pEeaKIIHH Ymems obpamarses ¢ HEOOXOAMMOCTH KOPPEKTUPOBATH OLITUOKH ,
W3ydeHne CBOWCTB | KUCIIOT, XapaKTEPHBIE ISl COJITHOM 11a00paTOpHbIM 060pyI0BaHHEM CaMOCTOSITETbHO 0OPMIISATH OTYET
COJITHOW KHCJIOTBI KHCIIOTBI: B3aUMOJIEWCTBHE C H HArpeBaTeNbHEIMH IpHGopaMu KoMMYHWKATHBHBIE: CTPOUTH PEUYEBBIC
Nucrpykrax no Th | meTainaMu, OCHOBHBIMHU U B COOTBCTCTBUM C HpaBHIaMu BBICKA3bIBAHUS B YCTHON U NHCbMEHHOM
amM(pOTEpHBIMU OKCHJIAMH, Tb ¢dopme; paboraTh B Tpymime 1Jis
OCHOBaHUSIMH U aM()OTEPHBIMU Habniodams cBOHCTBA JNOCTIDKEHMS LeNTH; CTPOUTH 3¢ pekTuBHOE
THAPOKCHIAMH, COMSIMU. Ka4eCTBEHHAS | 51K TpOIMTOB U TIPOUCXOISIINX B3aUMOJICHCTBHE C YUUTEIEM U
peaxius Ha XJIOpUA-NOH C HYMH SBIICHYI OJTHOKJTACCHUKaMHU
JInyHOCTHBIE: ¢dbopmupoBaHue
Habniodoams u onuceieame MO3HABATEIFHOTO HWHTEpeca K H3yYEHHUIO
peaKkiuu ¢ y4aCcTueM XUMUH, (dhopmupoBaHue yMEHUs
SJICKTPOJIMTOB rPaMOTHOTO OOpamieHus C BEIIeCTBaMU B
DOPMYIUPOSaAND BHBOTHI TTO OBITY U XUMHUYECKOH JTabopaTopuu
pe3yibTaTaM MpoBeIeHHOT0
9KCIIEPUMEHTA
3/52 [IpakTHueckas CepHas KUCIIOTA KaK CUIIbHBIN Ilo3HaBaTeJIbHBIE: CAMOCTOSTENIBHO 13.03
pabota Ne 3. 3JIEKTPOJUT. TUTIMYHBIE peaKIUU Ymems obpamathCs ¢ TIPOBOIUTH HAOJIOACHHUSI, HICTIOIH30BaTh

N3yuenue cBOMCTB
CEPHOI KUCIIOTHI
Wnctpykrax o Th

KHCJIOT, XapaKTepHBbIE TS
pa30aBICHHON CEPHOI KHCIOTHI:
B3aMMOJECHCTBUE C METAIJIaMH,
OCHOBHBIMH U aM()OTEPHBIMU
OKCH/IaMHU, OCHOBAHHSAMU U

aM(i)OTCpHBIMI/I TUAPOKCHUIaMU, COJISIMU.

1ab0paTOpHBIM 000pyTOBaHIEM
W HarpeBaTeJIbHBIMU IpubopamMu
B COOTBETCTBHU C MIPABUIIAMHU
Tb

Habnooams cBOMCTBa
AJIEKTPOJIUTOB U MPOUCXOJISIIUX

3HAaKOBO-CHUMBOJINUECKUE CPEJCTBA AJIs
PAaCKpBITHS CYIIIHOCTH ITPOLIECCOB,
yCTaHaBIUBATh aHAJIOTHH, POPMYITHUPOBATH
BBIBOJIBI

PeryasiTHBHBIE: UIAHUPOBATH CBOIO
JESATENBHOCTD U POTHO3UPOBATH €€




KauecTBennas peaxiust Ha cyibdat-
WOH

C HUMH SBJIEHUN

Habmooams u
ONUCHLIBAMBPEAKITUY C yYaCTHEM
3JIEKTPOJINTOB

Dopmynuposams BBIBOABI 110
pe3yiabTaTaM MpOBEICHHOTO
JKCIIEpPUMEHTA

PE3YIbTaThl, BBIIOJIHATH 3aJJaHUS TI0
OTIPEJICIICHHOMY allTOPUTMY, CPABHUBATH
PE3YABTATHI C STATIOHOM, TPH
HEOOXOAMMOCTH KOPPEKTHUPOBAThH OIIHOKH ,
CaMOCTOSITEIIBHO OPOPMIIST OTYET
KoMMYHUKATHBHBIE: CTPOUTH PEUCBBIC
BBICKa3bIBaHUS B YCTHON M MUCHMEHHOMN
(hopme; paboTaTs B rpyIme st
JOOCTIKEHHS LeNTH; CTPOUTH 3 pekTuBHOE
B3aMMOJICHCTBUE C YUUTEIIEM U
OJTHOKIIACCHUKAMHU

JInyHOCTHBIE: (dbopmupoBaHue
MO3HABATENBHOTO HHTEpeca K H3YYEHHUIO
XUMUH, (dopmupoBaHue YMEHUS
IPaMOTHOTO OOpalleHHs ¢ BENIeCTBAMH B
OBITY M XMMUYECKOM J1a00paTopuu

4/53 [IpaxTrueckas ITomyuenue, cobupanue u
pabora Ne 4. pacno3HaBaHue aMMuaka. M3yuenue Honyuamy, cobuparmbs u
[onmyuenue PacTBOPUMOCTH aMMHUAKa B BOJIE pacnostasams aMmMuax
aMMHaKa u XapaKTepUCTHKA OCHOBHBIX CBONCTB Vamemsb oGpaathes ¢
H3Y4YCHHEC €TO0 ruapatra aMMHaKa. KauecTBennas J'Ia60paT0pHLIM 060pyHOBaHI/ICM
CBOICTB peaxuys Ha KaTHOH aMMOHUS ¥ HarpeBaTebHBIMH PHOOPaMH
Nucrpykrax no Th B COOTBETCTBUH C MPaBUIaMHU
Tb
Habniodamw u onucvieamo
XUMHUUYECKUN SKCIEPUMEHT
Dopmynuposams BEIBOABI 110
pe3yibTaTaM MpoBeIEHHOTO
JKCIIEpUMEHTa
Compyonuuams B mporiecce
y4e0OHOT0 B3aNMOICHCTBUS TIPU
paboTe B rpynmax
5/54 [IpakTHueckas [lonyuenue, coObupanue n
pabota Ne 5. pacrno3HaBaHUE YIIIEKHUCIIOro Trasa. Tonyams, cobupams u .
[omyuenue Nzydenune pacTBOPUMOCTH pacnosnagantt yrJcKUCIbIA Ta3

YIJIEKUCIIOTO Ta3a u
H3Y4YEHUE €TO
CBOICTB
Nuctpykrax no Th

YIJIGKHCIIOrO Ta3a B BOJE U
XapaKTePUCTHUKA KHCIOTHBIX CBOHCTB
YTOJIbHOM KuCIoThl. KauecTBeHHas
peakius Ha KapOoHaT- U

Ymemw obpamatsces ¢
1a00paTOpHEIM 000PYAOBAaHUEM
W HarpeBaTeIbHBIMH PUOOpamMu
B COOTBETCTBHH C MTPABUIAMHU

ITo3naBaTeIbHbIE: CAMOCTOSATEILHO
MIPOBOANTH HAOIIOCHHS, NCTIOH30BATh
3HAaKOBO-CHUMBOJMYECKUE CPEICTBA ISt
PACKPBITHS CYITHOCTH MPOIIECCOB,
yCTaHABIMBATh aHAIOTHH, POPMYITHUPOBATH
BBIBOJIBI

PeryasTuBHBIE: IJITAHUPOBATH CBOIO
JIEeSTEeILHOCTD U MMPOTHO3UPOBATH €€
PE3yAbTaThl, BBIIOJIHATE 33JaHUs 1O
ONpeNICICHHOMY aJITOPUTMY, CPAaBHUBATh
pe3yIabTaThI C ATAIIOHOM, TIPU
HE00XO0IMMOCTH KOPPEKTUPOBAThH ONITHOKH ,
CaMOCTOSITETFHO O(POPMIIATH OTIET
KoMMYHHKATHBHBIE: CTPOUTH PEUEBEIE
BBICKa3bIBaHUS B YCTHOW U MUCbMEHHOM
(hopme; paboTaTe B rpyrme st
JIOCTHXKECHHUS LIENIH; CTPOUTH 3 (HEKTUBHOE
B3aUMOJICHCTBHE C YIUTEIIEM U
OHOKJIaCCHUKAMU

JIMYHOCTHBIE: (dhopMupoBaHue
MMO3HABATEIILHOTO HWHTEpPEca K HU3YICHHIO
XHMHH, (hopMupoBanue yMEHUS
rPaMOTHOTO OOpalieHus C BEIIeCTBaMHU B
OBITY 1 XHMUYECKOMH J1abopaTopuu

19.03

20.03




THAPOKapOOHAT-MOHBI

Tb

Habnooams u onucvieameo
XUMHYECKUN IKCTICPUMEHT

@op/wyjmpoeamb BBIBOJBI 110
pe3yabTaTaM NpPOBEACHHOI'O
OKCIICpUMCHTA

Compyonuyams B TIpoIiecce
y4eOHOT0 B3aUMOJICHCTBUS TIPU
paboTe B rpynmax

6/55 [IpakTuueckas ITonyuyeHue xecTKOM BOJBI
pabota Ne 6. B3aMMOJICUCTBUEM YTJICKHUCIIOTO Ta3a ’ Tlony4ams, cobupams u .
JKecTkocTh BOIBI H M3BECTKOBOM BOJBI. Y CTpaHEHUE pacnosnasame yTICKUCIIBIN ra3
CIIOCOOEI ee BPEMEHHOM JKECTKOCTH BOJIBI Vmems o6pamarhcs ¢
YCTpaHCHUA KUITAYCHUCM U HO6aBHeHHCM COJIBbI. J'Ia60paT0pHLIM 060pyHOBaHI/ICM
HNuctpykrax no Th | YcrpaHeHne NOCTOAHHOM )KECTKOCTH Y HarpeBaTeIbHBIMU PUOOpPaMH
BOIbI HO6aBHeHI/IeM COOBI. HUcnwiTanue B COOTBETCTBUU C MMPAaBUIIAMU
JKECTKOW BOJIBI PAaCTBOPOM MbIJIa TB
Habnwoams u onucvieamy
XUMHYECKUAN SKCTIEPUMEHT
Dopmynuposams BHIBOJBI 10
pe3ylbTaTaM MpoBeIeHHOTO
JKCIIEPUMEHTA
Compyonuyams B TIpoIiecce
yueOHOTO B3aUMOJICHCTBUS MTPH
paboTe B rpynmax
7/56 [IpakTuueckas PewieHue 3kcnepUMEHTABHBIX
paborta Ne 7. 3a/1ay Ha Pacrlo3HaBaHUE U TIOTyYCHUE 9KcnfvszMeHTanL}Ioucme()oeam
Pemenne METAIIJIOB U UX COSTUHEHUN b CBOMCTBA MCTAILIOB M MX
SKCIEPUMEHTAIbHBI COCHMHCHIH, pelaTh
X 337124 110 TeMe SKCIEPUMEHTAIbHBIC 3a/1a4H 110
«MeTaIED TeMe «MeTarb»

Wnctpykrax nmo Th

Ymems obpamatbes ¢
71a60paTOpHBIM 000pyTOBaHHEM
W HarpeBaTeJIbHBIMH IPUOOpamMu
B COOTBETCTBHU C MIPABUIAMHU
Tb

Ilo3HaBaTeJbHBIE: CAMOCTOSTEIEHO
NPOBOANTH HAOIIOICHNUS, HCIIONIH30BATh
3HAaKOBO-CHMBOJIMUECKUE CPEICTBA IS
PaCKpBITHS CYITHOCTH MIPOLIECCOB,
yCTaHABIMBATh aHAJIOTHH, (POPMYIHPOBATH
BBIBO/TbI

PeryasiTHBHBIE: ITTAHUPOBATH CBOIO
JeATeNILHOCTD U TIPOTHO3UPOBATH €€
Pe3ybTATHI, BHITIOIHATE 32/IaHUS 10
OTIPEICIIEHHOMY allTOpPUTMY, CPaBHUBATD
PE3YNIBTATHI C ATATIOHOM, IIPH
HEOOXOJUMOCTH KOPPEKTUPOBATH OIIMOKH ,
CaMOCTOSITETIbHO OOPMIISITh OTYET
KoMMyHHUKATHBHBIE: CTPOUTH PEUEBEIC
BBICKA3bIBAaHHS B YCTHOM M MUCEMEHHON
¢dopme; paboTaTh B TpyIIIE st
JOCTIDKEHHS 1eTTH; CTPOUTh 3 pekTuBHOE
B3aUMO/ICIICTBHE C yUHUTEIIEM U
OJTHOKJIACCHUKAMH

JInuHocTHBIE: hOopMHUpOBaHHE
M03HABATEIIFHOTO UHTEPECa K N3yYSHUIO
XUMUH, GOPMUPOBAHUE YMEHUS
TPaMOTHOTO OOpAaIIeHHsI C BEIECTBAMH B
OBITY 1 XMMHUYECKOM J1abopaTopuu

02.04

03.04




Habnrooams u onucvieams
CBOMCTBA METAJLIOB U UX
COeJUHEHUN

@op/wyjmpoeamb BBIBOJBI 110
pe3yabTaTaM NpPOBEACHHOI'O
OKCIICpUMCHTA

Compyonuyams B TIpoIiecce
y4eOHOT0 B3aUMOJICHCTBUS TIPU
paboTe B rpynmax

Xumus U OKpYy:Kawmas cpeaa (2 v)

1/57 Xumudeckuit Crtpoenue 3emu: sIIpo,
COCTAaB ILIAHETHI MaHTUs, 3eMHasg KOpa, UX XUMHUYECKHN Hnmezpup 06amb CBEICHIA TI0
3emust cocrtaB. Jlutocdepa u e€ XUMHUYIECKHIT (pusHaecKol reorpa(bfm B
Wnctpykrax mo Th | coctaB. Munepansl. Pynpl. Ocagounsie SHAHHA O XMMITICCKOM
mopoxsl.  IlomesHele  mckomaempie, | OPTAHH3AUHH [UIAHCTRI
XuMudeckuit  cocTaB  THAPOCHEPEL. | Xapaxmepuzosamb XuMHAYECKHUIA
XHUMUYECKHI cOCTaB aTMOC(EPHI. COCTAB IFeOJIOMHYSCKIX
I[eMOHCTpaIII/II/I BI/II[GO(l)paFMeHTI)I " | 0600ueK 3eMiIn
cmaiael «CtpoeHne 3emsn U €€
o " Pasznuuams MuHEpaIBI U TOPHBIE
XUMHYEeCKuil coctaBy. " Komiekuus HOPObI
MUHEPAJIOB 5 TOPHBIX
nopoa.Komtekuust «Pynw
METAJIOBY.
JlabopaTopHbIii OIBIT 41.
W3yuyenue rpanura
2/58 Oxpana VCTOYHMKH XUMHYECKOTO 3arpsi3HEHUsI
OKpY>Karolen OKpyXarmiei cpenasl. [ 'nmoGanbHbIE Xapaxmepusosamb BCTOHHKY
cpensl OT 9KOJIOTUYECKHE npobempr | AMHHCCKOTO 3aTpASHCHHIA
XUMHYECKOTO YeNoBeYeCTBA: MAPHUKOBBIA AP QEKT, OKPYQIOMICH CPEIBI
3arps3HEHUS KHCJIOTHBIE [JOXIHW, O30HOBBIE ABIPHL. | Onucwvigams

MeKayHapoaHOe COTPYAHHYECTBO B
001acTH OXpaHbl OKPYIKAIOIUIEH CpeIn!
oT XUMUYECKOTO 3arps3HEHMUS.
«3eéHas XuMus».

Nemouncrpauun. BuneopparmeHTs! U
ClanIpI «['nmoGanbHbIE

rI100aJIbHBIEDKOIOTHYECKHE
POOJIEMbI, CBA3aHHBIC C
XUMHYECKUM 3arpsi3HEHUEM

Ilpeonacames
My TUMHHUMU3AIAT

PeryasiTuBHbie

DopMyIHpOBaTh LENIb YPOKA U CTABUTH
3aJ1a4H, HEOOXOIUMBIE IS €€ TOCTH)KEHHS,
IJIAHUPOBATH CBOIO JAEATEIBbHOCTD U
MIPOTHO3UPOBATh €€ PE3YIIbTATHI

Ilo3HaBaTeabHbIE

CTpouTh JIOTHYECKUE PacCyXIeHUS,
yCTaHaBJII/IBaTL HpI/I‘-II/IHHO-CJIe)Z[CTBeHHI)IC
CBsI3H, IOHUMATh, CTPYKTYpHUPOBATh U
WHTEPIIPETUPOBATH HHPOPMAIIHIO,
Hpe}ICTaBHeHHYIO B CXEMAaTU4YHOM BHJC
KoMMYHHKATHBHBIE

CTpouTh peyeBbl€ BHICKA3bIBAHUS B YCTHOM
U IMCBMEHHOMI (OopMe, apryMEHTHPOBATh
CBOIO TOYKY 3pCHHUS

JIMYHOCTHBIE

dopmupoBaHHe MO3HABATEIHLHOTO
HHTepeca K H3y‘IeHI/IIO XHUMHH, MOTHBaIUA
YYaIMXCs Ha MOJYyYEHUE HOBBIX 3HAHUU

09.04

10.04




9KOJIOTUYECKHE
4eJI0BEYECTBAY.
JlabopaTopHblii ONBIT 42.
W3y4yeHre MapKHPOBOK Ppa3IUYHBIX
BUJIOB IPOMBITIICHHBIX u
MPOAOBOJILCTBCHHBIX TOBAPOB

POOJIEMBI

BO3AEHCTBUSL XMMUYECKOTO
3arps3HEHMsI Ha OKPY’>KaIOIIYI0
cpeny

Tlpusooums ipuMepbI
MEXTyHapOJHOTO
COTPYJHHYECTBA B 00JIACTH
OXpaHbl OKPYKAOIIEH CpesIbl

O000menue 3HAHMIT IO XUMHHU 32 Kypc 0CHOBHOIi mIK0JIbIL. [lonroroBka kK OCHOBHOMY rocyiapcTBeHHOMY JKk3aMeHy (8 1)

1/59 BemectBa CrpocHue aToma B | IIpeocmasnsams MHGOPMAIIHIO 11O
COOTBETCTBUHU c nosioskeHueM | teme «I13 u
XUMHYECKOTO 3JIEMEHTA B | IICXD/I.M1.Menpeneena B cBeTe
Ilepuonnueckoit cucreme. CTpoeHHE | TEOPUH CTPOCHHS aTOMa» B BUJE
BEIIECTBA: XUMHYECKas CBS3b W | TaOIUII, CXEM, OTIOPHBIX
KpUCTAJUTMYECKHE pEeETKU. | KOHCIIEKTOB, B TOM YHUCIIE C
3aBHCHMOCTh CBOWCTB 00pa3oBaHHBIX | mpuMeHeHneM cpeacts KT
3JIEMEHTaMH MPOCTHIX BEILECTB | Bvinoansams TECTOBBIC 3a1aHUS 11O
(MeTanIoB, HEMETAIIOB, ONArOpOJHBIX | TeMe
ra3oB) OT TIOJOXEHHS OJIEMEHTOB B | /Ipedcmasnsms nHMOOPMAIHIO TIO
Ilepuonuueckoit cucreme. Tunosorusa | TeMe «Buapl XUMUYECKOH CBSI3U U
HEOpPraHWYEeCKUX BEIIECTB, JIEJICHUE UX | TUIBI KPUCTAIUIMYECKUX PELIETOK.
Ha Kiaccel U rpynmel. [Ipencrasutenu. | B3aumocBs3s cTpoeHus u
CBOICTB BELIECTB)» B BHJIE
Ta0JIUI, CXeM, OTIOPHBIX
KOHCIIEKTOB, B TOM YHCJIE C
npumeHeHueM cpencts UKT
2/60 XUMHUYECKHE [lpusHaku u ycioBusi mpotekanus | [Ipedcmaesnsmes MHGOPMAIIHIO 110
peakun XUMHUECKUX  peakuui. Tumnosorus | Teme «Kiaccudukaims
XUMHAYECKUX PEaKUUM O Pa3iWYHbIM | XUMHYECKUX PEaKLUH Mo
OCHOBaHUSIM. Peaxmm WOHHOTO | pa3UYHBIM NMPU3HAKaM» B BUE
oOMeHa. OKHCITUTENHHO- | TAOJINII, CXEM, OTIOPHBIX

BOCCTAHOBUTCJIbHBIC PCAKIINU.

KOHCIIEKTOB, B TOM YHCIIE C
npuMeHeHueM cpencts MKT

Xapaxmepuzosamu
OKHUCJIUTEIBHO-
BOCCTAHOBUTENBHBIEC PEAKLIMHY,
OKHUCJIUTEID U
BOCCTaHOBUTEND

Ilo3HaBaTe/IbHBIE: VCIIOIBE30BaTh
3HaKOBO-CUMBOJIMYECKUE CPENCTBA,
OCYILECTBIISITH HAOMIOICHHUS, IENIATh
BBIBO/IbI, OCYILECTBIISATH KJIacCU(UKALIHIO,
UHTEPIPETUPOBATh HH(OpMAIIHIO,
IIPE/ICTABIICHHYIO B BUJIC PUCYHKOB U CXEM
PeryjasiTHBHBIC: INTAHUPOBATH CBOIO
JEATENBHOCTD ¥ POTHO3UPOBATH €€
Ppe3yAbTaThl, BBIIOJIHATE 33JaHUs 110
OIpeAEICHHOMY alITOpPUTMY, CPAaBHUBATh
Pe3yNBTaThI C 3TAJTOHOM, IIPH
HEOOXOTUMOCTH KOPPEKTUPOBATH OLIMOKH
CaMOCTOSITEJILHO

KoMMYHHKATHBHBIE: CTPOUTE PEUYEBBIC
BBICKA3bIBAHUS B YCTHON U NHCbMEHHOM
¢dopme; paboTaTh B TpyIIIIE ISt
JOCTHXKEHHUS LIEJIN; BEIPAXKaTh U
apryMeHTHPOBaTh CBOIO TOUKY 3PEHUS
JluuHocTHBIE:  (opMHpOBaHHE  EAMHOU
€CTECTBCHHO-HAYYHOW  KapTUHBI  MMHpA,
[IOHMMAaHHWE 3HAaYUMOCTH  E€CTECTBEHHO-
Hay4JHBIX 3HaHUN JUTS peLeHus
MPaKTHYECKUX  337a4,  (QopmupoBaHHe
YMEHHUS  TPaMOTHOrO  oOpaleHust ¢
BEIIECTBAMH B OBITY H XUMHYECKOU
nabopaTtopuu

16.04

17.04




3anucvieams ypaBHEHHS
OKHCIIUTENBHO-
BOCCTAQHOBHUTENBHBIX PEAKIIU
C IOMOIIBIO METO/1a
ANIEKTPOHHOTO OanaHca

3/61

OCHOBBI
HEOpraHUYeCKOU
XUMHH

XUMHYECKUE CBOMCTBA IPOCTHIX
BEIIIECTB. XapaKTepHbIE XUMHUUYECKHUE
CBOMCTBa COJICOOPA3YIOMUX OKCHJIOB,
TUAPOKCUJIOB (OCHOBAaHMM, KHCIOT W
aM(OTepHBIX THIPOKCHIOB), COJICH.

Xapaxkmepuzoseams oodmmue ,
0COOEHHBIE U
WHAWBHUIyalIbHBIE CBOMCTBA
KHCJIOT, COJICH 1 OCHOBAHHMI B
cBete TO/]

Apeymenmuposamuo
BO3MOKHOCTb IIPOTEKAHUS
XUMHUYECKUX PEAKIUM B
pacTBOpax IEKTPOIUTOB
HUCXOJs U3 YCIOBUI

Knaccupuyuposamo
HEOPraHWYECKUE BEIECTBA 110
COCTaBY U CBOMCTBaM

Tlpugooums puMepbl
MPEACTABUTENEH KOHKPETHBIX
KJIACCOB M TPYIIIT
HEOPraHMYECKHX BEIIECTB

23.04

O60011eHre U cucTeMaTH3alMs 3HaHUH, TOTyYeHHBIX B Kypce XuMmuH 8-9 kiacca.
Konrtponbnas padora Ne 4

24.04
07.05

AHanu3 BBITIOJIHEHNUS KOHTPOJBHOM paboThl. [loaBeIeHne HTOroB roga

PesepBHBIN ypok







