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IlosicHUTEIBLHAS 3aIMCKA

Jannas pabouas mporpamMma coctaBiieHa Ha ocHoBe DenepanbHoro ['ocymapcTBeHHOro craHgapra, TpeOOBaHUII K pe3ylibTaTaM OCBOEHUS
OCHOBHOI 00pa3oBaTeNIbHON MpOrpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHHUs, MPOrpaMMbl Kypca XUMHM Uid 8-9 KiaccoB 0011€00pa3oBaTEIbHbBIX
yupexaeHui, npeamerHas auHus ydeOHukoB O.C.I'abpuensna, WM.I.Octpoymona, C.A.CnankoBa — M.: Ilpocsemenue, 2019. B Heil Takxke
YUUTBHIBAIOTCS OCHOBHBIE HJied U TmojiokeHus: [IporpaMmel pa3Butus U GOpMUPOBaHUS YHUBEPCAIbHBIX Y4EOHBIX NEHCTBHUI AJIi OCHOBHOTO OOIIETro
oOpa3oBaHus.

N3ydyeHre XMMUHM B OCHOBHOM IIKOJIE PU3BAHO OOECIIEUNTH:!
- hopmuposanue y ydamuxcs XHMMAIECKON KapTHHBI MUpa KaK OPraHMYECKOM YaCcTH €ro IEIOCTHONW €CTeCTBEHHO-HAYYHOW KapTHHEI,

- paszeumue 1MO03HaBaTCIbHbBIX NUHTCPCCOB, MHTCIIJICKTYAJIbHBIX U TBOPUCCKUX CII0COOHOCTEH ydaluxcCs B IpoHeCcCce U3ydCHU MU XHUMHYECKOM HAayKHn
Hn €€ BKJIaJa B COBpeMeHHBII‘/‘I Hay‘IHO-TeXHI/I‘leCKI/Iﬁ IIporpecc; q)OpMI/IpOBaHI/Ie Ba)KHEHIIINX JIOTHYECKUX onepaunﬁ MBINIJICHHUA (aHaJ'II/I3, CHHTC3,
O606H.I€HI/IG, KOHKpETU3aluus " ,Z[p) B IMPOHCCCC IIO3HAHUSA CHCTCMBbI BaKHEHIIINX HOHHTHﬁ, 3aKOHOB H Teopnﬁ 0 COCTaBC, CTPOCHUHU U CBOMCTBaX
XHUMHUYCCKUX BCUICCTB,

- socnumanue yOSXKICHHOCTH B TOM, YTO NPHUMEHEHHE MOJYYEHHbIX 3HAHUH M YMEHUH 10 XUMHHM SBISETCS OOBEKTHBHOM HEOOXOAMMOCTBIO IS
0e30macHoil paboThI ¢ BElIECTBAMU U MaTepuaiamMu B ObITY U Ha IPOU3BOJICTBE,

- NPOeKmMuposanue U peanru3ayus BHITYCKHUKaMH OCHOBHOH IIKOJIBI JINYHOW 00pa30oBaTeIbHON TPaeKTOpUH: BBIOOp mpoduis oOydeHus B crapuiei
IIKOJIE WIN MPO(ECCHOHATLHOTO 00pa30BaTENbHOIO YUPEKICHMS,

- oeladeHnue Ko4eebimu KomMnemeHyusimu . y‘le6HO'HO3HaBaTeJ'IBHBIMI/I, I/IH(1)0pMaI_II/IOHHLIMI/I, HEHHOCTHO-CMBICIIOBBIMHU, KOMMYHHUKATUBHBIMH.

1. Ob6mas xapakTepucTuka y4e0HOro npeamera

[Ipennaraemas pabouasi mporpaMMa o XMMHH pacKpblBaeT BKJIAJ y4eOHOro MpeaMeTa B JOCTHKEHHE LieJe OCHOBHOIO oOIIero oopa3oBaHus 1
onpeenseT BaXHEHIINE COepKaTeNbHbIE JIMHUY PEIMETA:

. «Bewecmeo» - B3aUMOCBA3b COCTaBa, CTPOCHUA CBOfICTB, IOJIYYCHUS U IPUMCHCHUSI BEIICCTB U MAaTCPUATIOB,



o «Xumuueckas peakyus» - 3aKOHOMEPHOCTH IPOTEKAHUS U YIIPABJICHUS ITPOLIECCAMU MOJYUYECHHUSI U IPEBPALICHUS BEILIECTB;

o «Xumuueckuil A3vIK» - ONIEPUPOBAHUE CUCTEMON BAXKHEHIIIMX XUMUYECKUX TTOHATHH, BIaICHME XUMUYECKOH HOMEHKIIATYPOH U CUMBOJIMKOIA;

o «Xumusa u dcu3Hv» - COOIIOJEHHE MPABHJI XUMHUYECKOHW O€30macHOCTH MpH OOpallleHWHd C XMMHUYECKMMHU BEleCTBAMHU U MaTepualiaMd B
[MOBCEHEBHOM KM3HH U HA IPOU3BO/JICTBE.

B kypce 3HaunTenpHas poib OTBOJUTCS XUMUYECKOMY IKCIIEPUMEHTY: MIPOBEACHUIO MPAKTUYECKUX paOOT U 1a00PaTOPHBIX OIBITOB, (PUKCALIUU
U aHaJIM3y UX Pe3yJIbTaTOB, COOJIIOEHHUIO HOPM U IIpaBuil 6e30macHoi paboThl B XUMHUYECKOM KaOUHETe.

Peanuszanust mporpaMMbl Kypca B Ipoliecce OOy4eHHs MO3BOJUT OOydaroUMMCS MOHSATh POJb M 3HAUEHUE XUMHH CPEOu IPYTruX HayK o
MIPUPO/IE.

2. MecTo Kypca XMuMHH B OCHOBHOI 1IKO.J1€e
®enepanbHblii TOCYJAPCTBEHHBIN CTAaHIAPT NPEAYCMATPUBAET U3YYCHUE Kypca XMMUU B OCHOBHOW IIKOJIE KaK COCTABHOM YacTH MPEIMETHOMN
obmactn «ECTEeCTBEHHO-HAYYHBIE TTPEIMETHDY.
Kypc paccunTan Ha u3ydeHue npeamera B oobeme 68 yueOHBIX yacoB 1o 2 yaca B Henenmo B 9 Kiacce.
[Tporpamma peanu3oBana B ydeOHukax xumuu [abpuensa O.C., WN.I'.OctpoymoB, C.A.CmamkoB. Xumus 9 Kiacc, BBITYIICHHBIX
nsnarenbetBoM «IIpocBemenue» 2020 r.

B cBsi3u ¢ ocobenHocTssMU opranuzanuu o0yuenus B 2020-2021 yue6HOM rojty B pabouyro NporpamMMbl ObIITM BHECEHBI H3MEHEHUS: IPAKTHUYECKHE
paboThI, CAMOCTOSATENILHO BBIMOIHAEMBIE YUalllUMUCS, BRBIHECEHBI B OT/IEIbHBIN 070K «JlabopaTOpHbIil MpakTUKYM», YBEIMUEHO BpeMsl, HAIIPaBIEHHOE
Ha TIOBTOPEHUE N3YYEHHOT'O B IIPEBIIYILEM KypCce XUMHH.

B nporiecce 00ydyeHuss UCTIONB3YIOTCS pa3HOOOpa3HbIe METO/ABI U TEXHOJOTHH, TAKUE TEXHOJIOTUH JTUYHOCTHO-OPUEHTHPOBAHHOTO MOJIX0/a B
o0y4eHnH, MHPOPMAIIMOHHO-KOMMYHHKATUBHbIE TEXHOJIOTUH, METOBI M MPHEMBI 3/10pOBbecOEperaronero o0yueHus, MeTol IpOeKTOB, TEXHOJIOIUU
JUCTAHIIMOHHOTO OOY4EHHUS.

JucrannronHoe obyuenne — ¢opma oOydeHHs], TIPU KOTOPOH HWH(GOPMAIIMOHHBIE TEXHOJOTHH SIBJISIOTCS BEIYIIMM CpeAcTBOM. Mcmonb3ys
AJIEMEHTHI TUCTAHIIMOHHOTO O0YUEHHSI YUEHUK MOKET 3aHUMAThCsl CAMOCTOSITENTLHO, IIPOCMATPUBATh BUICOYPOKH, pEIIaTh 00pa30BaTEIbHbIEC 3a/IaUH.

JuctanninonHoe 00y4eHUEe PaCCUUTAHO:

- Ha yYaluxcs, KeIalouMX MpHoOPecTH HOBbIC 3HAHUS, YBICUCHHBIX YUCOHBIM IIPEIMETOM;

- Ha BBITYCKHUKOB WIKOJBI, TOTOBSIIUXCS K IOCTYIUIGHHIO B TpodeccHOHaIbHBIE 00pa3oBaTeNbHBIC YUPEXKICHUS CPEIHEr0 M BBICILIETO
o0Opa3oBaHus;

- Ha T€X, KTO HE MMEET BO3MOXKHOCTHU MOJIY4YUTh 00pa3oBaTeIbHbIE YCIYTH B TPAJIUIIMOHHON (hOpME IO COCTOSIHUIO 3/I0POBbSL.



C LEJIbIO peain3aliuu 3JIEMCHTOB AUCTAHIMOHHOI'O O6y‘ICHI/I$I HCIIOJIB3YIOTCHA CIICAYIOIINE PECYPCHhI:

3. Pe3ysbTaThl 0CBOEHUS] Kypca XUMHH

Ilo 3aBCPUICHUHN KypCa XMMHUH Ha 3TAallC OCHOBHOI'O O6H_ICFO O6pa3OBaHI/I$I BBIITYCKHHUKHA OCHOBHOM IIKOJBI JOJDKHBI OBJIAZACTH CIICAYIOIIUMU
pe3yibTaTaMH:

1. JInYHOCTHBIE Pe3yJabTaThI:

1) ocosnanue cBOEH STHUYECKOM MPUHAIICKHOCTH, 3HAHHE HCTOPUH XUMHUH U BKJIAJIa POCCUICKON XMUMUYECKON HAYKH B MUPOBYIO XHMHUIO;

2) ¢opmuposanue OTBETCTBEHHOTO OTHOIICHUS K TIO3HAHMIO XWUMHH; TOTOBHOCTH W CIHOCOOHOCTM YYallUXCsi K CaMOpPa3BUTHIO |
CcaMOOOpa30BaHUI0 HAa OCHOBE H3YYCHHBIX (DAaKTOB, 3aKOHOB M TEOPUI XUMHH, OCO3HAHHOTO BBIOOpA U NOCMpOeHue WHIUBHIYATbHOU
00pa3oBaTeNbHON TPACKTOPHH;

3) ¢popmuposarue NENOCTHON €CTECTBEHHO-HAYYHON KAPTUHBI MUPA, HEOTHEMJIEMOM YaCThIO KOTOPOI SBIISICTCS XMMHUYECKasi KAPTUHA MUPA,;

4) osnadenue COBPEMEHHBIM SI3bIKOM, COOTBETCTBYIOIIUM YPOBHIO Pa3BUTHS HAYKU M OOIIECTBEHHON MPAKTUKU, B TOM YHUCIIC U XUMUYCCKHM;

5) oceoenue counanbHBIX HOPM, MMPABUII MOBEICHUS, POl U (OPM COLMAIBHON JKH3HU B COL[MyME, MPHPOJE U YaCTHOM YKU3HH Ha OCHOBE
9KOJIOTMYECKOM KyJIbTYphI U 0€30IIaCHOT0 00pAIlleHHs C BELIECTBAMU M MaTepHaIaMHy;

6) popmuposarue KOMMYHHUKATHBHOW KOMIICTEHIIMHM B OOLICHHH CO CBEPCTHUKAMH M B3POCIBIMH B ITpOLIECCE 00pa30BaTesIbHOI, 00IIECTBEHHO-
M0JIC3HOM, Y4eOHO-HCCIIeIOBATEIILCKON, TBOPUECKON M APYTUX BUIOB JIESATEIBHOCTH, CBI3aHHBIX C XUMHEH. .

2. MeranpenMeTHble pe3yJbTaThl:

1) onpedenenue neneit cOOCTBEHHOT0 00YUCHHUS, OCTAHOBKA U (popMyITHpOBaHUE ISl ce0s1 HOBBIX 337134,

2) naanuposanue MyTel TOCTHHKEHHS JKeJIaeMOro pe3yibTaTa 00y4eHUs] XUMHUH KaK TEOPETHIECKOT0, TaK M MPAKTHIECKOT0 XapaKTepa;

3) coommuecenue CBOMX IEHUCTBHUI C IUIAHUPYEMBIMH pe3ylbTaTaMH, OCYIIECTBICHUE CIIOCOOOB ACHCTBHIA MPU BBIIOJHCHUH JTa0OPAaTOPHBIX U
MPAKTUYECKUX paOdOT B COOTBETCTBUH C MPABHJIAMH TEXHUKH OE€30MaCHOCTH;

4) onpeoenenue NCTOYHUKOB XUMUYECKOI HH(OpMAIIHH, e MOTydeHUE U aHAJIN3, CO3/IaHne HH(POPMAIIMOHHOTO MPOIYKTa U €r0 MPe3CHTAIINS;

5) ucnonvzosanue OCHOBHBIX MHTEIUICKTYaJIbHBIX ONEPAINi: aHAIN3a U CHHTE3a, CPABHEHHS U CHCTEMATH3aIM1, 0000IIEHNST U KOHKPETU3aIlHH,
gvlsNeHue TIPUIMHHO-CIIEICTBEHHBIX CBSI3€H M nocmpoenue JOTMYECKOTO PACCYKACHUS M YMO3AKJIIOUEHHs Ha MaTepHaje eCTEeCTBEHHO-HayYyHOI'o
COZIepIKaHHUS;

6) ymenue co3aBath, MPUMEHATH H IPEOOPA30OBHIBATH 3HAKH U CUMBOJIBI, MOJICIH U CXEMBI JIJISl PELICHUS] YIeOHBIX U TIO3HABATENILHBIX 337134,

7) opmuposanue u pazsumue SKOIOTHIECKOTO MBIIUICHHS, YMeHue TPUMEHSITh €ro B MO3HAaBaTEIbHOW, KOMMYHHKATHBHOM, CONMAIbHON
MPAaKTHUKE U MPo(ecCHOHAIBHON OpUEHTAINH;

8) eenepuposanue unei u onpeneneHne CPeiCTB, HEOOXOANMBIX JUTS HX PEATU3ALIUH.

3. IlpenMerHbIe pe3y/bTaThl:



1) ymenue 0603HaUaTh XUMHUYCCKHE FIIEMEHTBI, HA3bIBATh UX U XapPaKTEPU30BaTh HA OCHOBE MOJIOKEHHS B IEPUOINICCKON CHCTEME
J.N.Menneneena;

2) ¢hopmynuposanue U3yICHHBIX TIOHSATHIA: BEIIECTBO, XUMUYECKUI 3JIEMEHT, aTOM, MOJICKYJIa, HOH, KATHOH, aHUOH, IIPOCTOE U CJIOXKHOE
BEILIECTBO, XMMHUYECKasl PEaKIIMsl, BUIAbl XUMUYCCKUX PEAKITUN U T.1I.

3) onpedenenue 1o GopMysaM COCTaBa HEOPIraHUYCCKUX M OPTraHUYCCKHUX BEIIECTB, BAJICHTHOCTH aTOMOB XUMHUCCKUX JIEMEHTOB WU
CTEIICHU UX OKUCJICHHUS;

4) nonumanue nHGOPMAIINU, KOTOPYIO HECYT XUMUYECKUE 3HAKH, (HOPMYJIbI, YPABHCHHUS,

5) ymenue knaccupuIMPOBATH MPOCTHIE M CIIOKHBIE BEIIECTBA,;

6) opmyruposanue EpUOANYECKOTO 3aKOHA, OOBSICHEHUE CTPYKTYPhI ¥ HH(POPMAIIMH, KOTOPYIO HECET MEPUOINYECKAs CHCTEMa X UMHUECKUX
anemenToB J[.M1.MeHaeneeBa, pacKpbITHE 3HAUCHHSI TIEPUOUIECKOTO 3aKOHA,

7) ymeHuexapakTepH30BaTh CTPOCHHE BEIIECTBA — BUIBI XUMHUCCKUX CBSA3CH M THUIIBI KPHUCTAUTHUCCKUX PEIICTOK |

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

9) cocmasnenue HopMyi1 OKCHIOB XUMHUYCCKHMX 3JICMEHTOB U COOTBETCTBYIOLIUX UM THAPOKCHUIIOB;

10) nanucanue cTpyKTYpHBIX (HOPMYIT MOJIEKYJISPHBIX COSAUHEHHUN 1 (OPMYIBHBIX €ANHHII HOHHBIX COSTUHEHHI 10 BAJICHTHOCTH, CTEIICHU
OKUCJICHUS WM 3apsy NOHOB;

11) ymenue hopmynupoBaTh OCHOBHBIC 3aKOHBI XUMHH: TIOCTOSIHCTBA COCTaBa BEIIECTBMOJICKYIIIPHOTO CTPOCHHUSI, COXPAHEHHSI MacChl BEIIECTB,
3aK0H ABOTaJIpo;

12) ymenue hopmMynupoBaTh OCHOBHBIE MOJOXKEHUS AaTOMHO-MOJIEKYJISIPHOTO YIEHHUS U TEOPHH DJICKTPOTUTHUECKON TUCCOIUALINH;

13) onpeodenenue npuzHaKoB, yCIAOBHN MPOTEKAHUS U MIPEKPAIICHUS PEAKIINH;

14) cocmaenenue MONEKYIAPHBIX YPAaBHEHUH XMMHUYECKUX PEAKIUi, MOITBEPIKIAAIONIMX OOIIMEe XUMUIECKHE CBOWCTBA OCHOBHBIX KJIACCOB
HEOPTaHWYECKUX COSAMHCHHUN U OTPAKAOIINX CBSI3U MEXKTy KJIACCAaMU COCIMHCHHUIA,

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

16) onpedenenue Mo XUMUYECKAM YPABHEHHUSM MMPHHAICKHOCTH PEAKIIMI K ONPEICIICHHOMY THITY HITH BUY,

17) cocmaenenue ypaBHEHHI OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIHi C TIOMOIIBI0 METO/Ia DJICKTPOHHOTO OalaHca;

18) npumenenue NOHATHI KOKUCICHUE» U «BOCCTAHOBJCHHUE) IS XaPaKTEPUCTUKH XMMUYIECKHX CBONCTB BEIIECTB;

19) onpedenenuec MOMOIIBIO KAYECTBEHHBIX PEAKIUH XJIOPU/I-, CYIb(aT- 1 KapOOHAT-aHUOHOB U KATHOHA aMMOHHUSI B PACTBOPE;

20) o6wsicHenue BIUSTHUS pa3InIHbIX (DAKTOPOB HAa CKOPOCTh PEaKITHiA;

21) ymeHue XapaKkTepru30BaTh MOJIOKEHUE METAJUIOB M HEMETAJUIOB B IEPUOINYCCKON CHCTEME HJIEMEHTOB, CTPOSHHE UX aTOMOB M KPUCTAJIIIOB,
obmiue Gu3nveckre n XUMHISCKHUE CBOMCTBA,

22) 0OwsicHeHue MHOTOOOpa3us TIPOCTHIX BEIIECTB SBJICHUEM AJZIOTPOIHH C YKa3aHUEM €€ PUYHH;

23) yemanosnenuepasIuauii THAPO-, THPO — U DJIEKTPOMETAUTYPIHH U WILUTIOCTPUPOBAHUE STHX Pa3IHUUil MPUMEPaMU IPOMBIILICHHBIX
Croc000B MOTyYEHUST METAIIOB;



24) ymenue oasamo obu1yto xapakrepuctuky snementos |, 11, VIIA— rpymm, a Takke Bogopoaa, KHCIOpoa, a3oTa, cepsl, hocdopa, yriaeposa,
KpeMHUS U 00pa30BaHHBIX UMU MPOCTHIX BEIIECTB M BAXKHEHIIINX COCTUHEHUH (CTpOSHUE, HAXOKIACHHUE B IPUPOJIC, TIOTyUSHHE,
(du3nvecKkre 1 XUMHYECKHE CBOMCTBA, TPUMEHEHHE);

25) ymerue onuchIBaTh KOPPO3UIO METAJUIOB U CIIOCOOBI 3aIIUTHI OT HEE;

26) ymenue MpOU3BOUTH XUMHUYECKUE pacyeThl 110 (OPMyJiaM U YPaBHEHHSM PEaKIluii;

27) onucanue CBOMCTB U MPAKTUYECKOTO 3HAYCHUS U3YYCHHBIX OPIaHUYECKUX BEIICCTB;

28) svinoninenue 0003HAYCHHBIX B IPOTrPaMMe 3KCIIEPUMEHTOB;

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

4. CopepxaHue y4eOHOro npeamMera U TpeOOBAHUS K YCBOCHHUIO IPOTPaMMBbI

Kypc xumum 9 kiacca mpenmonaraeT w3ydeHue ciefyroummx paszaenoB: «lloBroperme m 00oOmeHne cBeneHHi 1Mo Kypcy 8 Kiaccay,
«XUMHUYECKUE PEaKIMM B PAcTBOpPaxX AJIEKTPOIUTOB», «HeMeTayuibl U WX COeIUHEHUs», «MeTaibl U UX COCIAMHCHHS», «XUMHS U OKpYXKarolas
cpena», a Taxoke «O0001IeHNe 3HAHUH 110 XUMHH Kypca OCHOBHOM mIKoJbl. [ToaroroBka Kk OCHOBHOMY TOCYJapCTBEHHOMY dK3aMEHY»

IloBTOpEeHue u 00001IeHNE CBeIeHUII 10 Kypcy 8 Kiacca

bunapnsie coequaenus. OKCHIIBI coieoOpasyroniue u HecosieoOpasyromme. [ mapokcuabl: OCHOBaHWMS, aM()OTEPHBIC THAPOKCHUIBI,
KHUCJIOpOJIcoAepKalie KucaoTsl. CpeHue, KUciable, OCHOBHBIE U KOMILIEKCHBIE COJIH.

Tunsl cBs3u. MonHbIi T cBsi3u. KoBaneHTHas oyisipHasi 1 KOBAJEHTHASI HEMOJISIPHAS CBA3b. MeTaruinueckast CBA3b

O06o011eHre CBEeACHH 0 XUMUYEeCKUX peakiusax. Kinaccupukanus XuMHUUECKUX peaklui o pa3InuyHbIM OCHOBAHUSIM: COCTaBY U YHUCITY
pearupyronux 1 o0pa3yrouxcsi BEUIECTB, TEIIOBOMY 3G (EKTy, HanpaBIeHUI0, K3MEHEHUIO CTETICHEH OKUCIICHHS 3JIEMEHTOB, 00pa3yIOIINUX
pearupyromue BenecTra, (hase, UCMOIb30BAHUIO KaTaau3aTopa.

[TonsiTe 0 CKOPOCTH XUMUUYECKOU peakiuu. PaKkTopshl, BIUSIOMINE HA CKOPOCTh XUMUYECKUX PEAKIUN: IPUPOa pearupyromnux BEIIECTB, UX
KOHIIEHTpalus, TeMIIepaTypa, oAb CONPUKOCHOBEHUSI, HATMUUE KaTtanu3aropa. Katanus.

JdemoHcTpanuu
e (O3HaKOMJIEHHUE C KOJUIEKI[USIMU METAJUIOB U HEMETAJUIOB.
O3HaKOMJIEHHE C KOJUIEKIIUSAMH OKCUOB, KUCIIOT U COJIEH.
3aBUCUMOCTH CKOPOCTH XMMUYECKOW PEAKIIUH OT MPUPOAbl PEArPYIOIIUX BEIIECTB.
3aBUCHUMOCTH CKOpPOCTH XUMHYECKOH PE€aKn OT KOHOCHTpAaIWU pCarupyromunx BEIICCTB.
3aBUCHMOCTH CKOPOCTH XHUMHUYECKOW PEAKIIMH OT TUIOIIAN COMPUKOCHOBEHHUS PEaruPYIONINX BEIIECTB («KHUTISITUN CIOW ).
3aBUCUMOCTH CKOPOCTH XHUMHUUYECKOW PEAKIIMH OT TEMIIEPATYPHI PEarMPYIOIINX BEIIECTB.



JlaGopaTropHbie ONBITHI

1. B3aumopeiicTBue aMMHaKa U XJIOPOBOJIOPO/IA.

2. Peakuust HEUTpaIu3aluu.

3. HaGmroienue TerioBoro 3G QexTa peakiuu HeuTpaaTu3aim.

4. BzaumopeiictBrue cepHoi KUCIOThI ¢ okcuaom meau (II).

5. PasznokeHune nepokcuaa BoJopoia C IMOMOIIBI0 KaTanasbl KapToges

6. 3aBUCUMOCTH CKOPOCTH XUMUYECKOM PEaKkuu OT MPUPOJIbl pearupyoIluX BEIIeCTB Ha IPUMEPE B3aUMOJICHCTBHS pacTBOPOB THOCYJIb(aTaHaATPHsI U
xJyiopuja 6apusi, THOCYIb(daTa HATPUS U COSTHON KHUCTOTHI.

7. 3aBUCUMOCTh CKOPOCTH XUMHYECKON peaKIMK OT MPUPOIbl METAIIIIOB MPHU UX B3aUMOJECUCTBUHU C COISTHONW KUCIOTOM.
8. 3aBUCUMOCTh CKOPOCTH XUMUYECKON PEaKIMK OT IPUPOBI KHUCIOT IPHU B3aUMOJCHCTBUU UX C JKETIC30M.

9. 3aBUCHUMOCTbH CKOPOCTH XUMHUYECKON PEAKIIH OT TEMIIEPaTypBhI.

10. 3aBUCUMOCTh CKOPOCTH XUMUUYECKON PEAKIUU OT KOHIICHTPALIMH.

11. 3aBUCHMOCTH CKOPOCTH XMMHUYECKOH peakliy OT IJIOL[aJAU COMPUKOCHOBEHUSI PEarupyouX BEIIeCTB.

12. 3aBUCUMOCTBH CKOPOCTH XMMUUYECKOW PEaKIUM OT KaTaau3aropa.

XHMHYeCKHe PeaKIi B PACTBOPAX 3J1eKTPOJIMTOB

[TonsiTHe 00 SIEKTPOTUTUYECKON TUCCOIHMALNHU. DIEKTPOJIUTHI W HEIIEKTPOIUTHL. MeXaHW3M UCCOIMALNU JIEKTPOJIUTOB C PAa3IUYHBIM
XxapakTepoM cBsi3U. CTeNeHb IEeKTPOIUTHYECKOM qucconanuu. CUIIbHBIE U CI1a0ble 3JEKTPOIUTHI.

OcHOBHBIE MOJIOKEHUS TEOPUU AIEKTPOIMTUUECKON aAuccoruanuu. Kinaccuukanus 1OHOB U UX cBoicTBa. KUCIIOTHI, OCHOBaHUS U COJIM Kak
3JIeKTpoInThL. VX Knaccupukanus u Jucconmarus.

OO01muye XMMHYECKHE CBOMCTBA KHUCJIOT: M3MEHEHHE OKpAacKd HHAMKATOPOB, B3aMMOJCHCTBHE C MeTallaMH, OKCHJAMU U THAPOKCHAAMU
METAJUIOB U cONsIMU. MoJIeKyIsipHble M MOHHBIE (IIOJIHBIE U COKpAIIEHHBIE) YPABHEHHSI PEAKIIUH.
XHAMHYECKUI CMBICI COKPAIIEHHBIX YPABHEHU. Y CIIOBUS IPOTEKAHUS PEAKIIMM MEXKy dJIEKTPOIUTAMU A0 KOHIA. Psii aKTUBHOCTH METAJLIOB.

OO0ue XUMHUYECKUE CBOWCTBA INEIOYEH: B3aMMOACUCTBUE C KUCIOTaMH, OKCHJAaMHM HEMETAJUIOB, cosiMU. OOlue XMMHUYECKHue CBOWCTBA
HEPACTBOPUMBIX OCHOBAHHUI: B3aUMOJICUCTBUE C KUCIOTAMH, PA3JI0KEHUE IPY HarpeBaHUU.

OO01e XMMHYECKUEe CBOMCTBA CPEHUX COJICH: B3aMMOJAEHCTBHE ¢ KUCIOTaMH, IIEJI0YaMH, COISIMU U MeTajulaMu. B3aumopelcTBue KUCITBIX
COJIEH CO ILET0YaMHU.

['maponus, kak 0OMEHHOE B3aMMOJICHCTBHE coJiel ¢ BOJIOW. [ Mapoin3 conu CHIIbHOTO OCHOBAaHUS U ciaboil KucioTsl. ['uaponus comau cnadoro
OCHOBaHMS U cuiibHOU KucaoThl. [lkama pH.

CBolicTBa KHMCIIOT, OCHOBaHHM, OKCHJIOB U COJIEH B CBETE TEOPUH AIEKTPOJIUTUYECKONW IHUCCOLMALNN U OKHCIUTEIBHO -BOCCTAHOBUTEIBHBIX
peaKkuuid.

JdemoHcTpanmu.
e licnwiTanue BEMIECTB M KX PACTBOPOB Ha AJIEKTPOIPOBOJTHOCTb.



e 3aBUCUMOCTb IEKTPONPOBOJIHOCTH YKCYCHOMN KUCIIOTBI OT KOHLIEHTPALIUH.
e JIBMKEHHE OKPAILICHHBIX HOHOB B 3JIEKTPUUYECKOM TIOJIE.
e OrmpeneneHue xapakTepa Cpebl B pacTBOpax CoJieH.

JlaGopaTopHbie ONBITHI.

13. Iucconmanust cnadbIX 3JIEKTPOIUTOB HA IIPUMEPE YKCYCHOM KHCIOTHI.
14. I3MeHeHre OKpACKU UHAMKATOPOB B KUCIOTHOM Ccpelie.

15.Peakuiys HeHTpaau3aluy pacTBOpa MIENOUN PAIUYHBIMUA KHUCIOTAMHU.
16. [Tomyyenue runpoxcugameu(Il) u ero B3aumoelicTBHE ¢ pa3TUuIHBIMHA KUCIOTAMH.
17. B3aumopeicTBre CHITBHBIX KUCIIOT ¢ okcuaoM meau (11).

18. B3aumopelcTBUE KMCIOT C METaJUIaMHU.

19. KavecTBeHHas peaknus Ha KapOOHAT-HOH.

20. [TomyueHue cTyAHS KPEMHHUEBOM KHCIIOTHI.

21. KauecTBeHHas peakiysi Ha XJIOPHI- I CYIb(aT-nOHBI

22. VI3aMeHeHHe OKpacKy MHIMKATOPOB B ILEIOYHOM cpene.

23. B3anMoelicTBIE MIETOYEH C YIIIEKUCITBIM Ta30M.

24. KauecTBeHHast peakiysi Ha KaTHOH AaMMOHHUS.

25. Tlonyuenne ruapokxcuaa meau (1) u ero paznoxenue.

26. B3anmoseiicTBre KapOOHATOB ¢ KUCIOTAMHU.

27. llomyuenne ruapokcuaa sxenesa(lll).

28. B3anmozeiicTBre xeine3a ¢ pactBopoM cyibparta meau(1l)

IIpakTnyeckne padoTsl
1. Pemienue skcriepMMEHTaIbHBIX 33/1a4 10 TeME «DJIEKTPOIUTHYECKAs JUCCOLIUALUS»

HeMeTa/liibl M UX COeIMHEHUS

CtpoeHue aTOMOB HEMETAIOB M MX mnosoxeHue B llepmonnueckoil cucreme. Psan anekrpoorpunarenbHoctu. Kpucramimueckue peméTku
HEMETaJJIOB — MPOCTHIX BEIIECTB. AJUIOTpomus U e€ npuunHbl. @u3nueckue cBoiicTBa HeMeTasioB. OOIIe XMMUYeCKHe CBOWCTBA HEMETAILIOB!
OKHCIIUTENbHBIE U BOCCTAHOBUTEIIBHBIE.

["anmoreHsl, cTpoeHHE HMX aTOMOB M MoOJEKyld. PU3NYECKME W XUMHUYECKHE CBOMCTBA TaJIOT€HOB. 3aKOHOMEPHOCTH W3MEHEHHUs CBOWCTB
TaJIOT€HOB B 3aBUCUMOCTH OT HMX nosioxkeHus B [lepmogmueckoil cucreme. HaxoxaeHue rajloreHOB B IPHUPOAE M MX MoiydeHue. buosormueckoe
3Ha4YECHHUE U IPUMEHEHUE TaAJIOTEHOB.

["aoreHoBOJOPOJBI M COOTBETCTBYIOLIME MM KHCIOTBL: IUIABMKOBas, COJIsIHas, OpOMOBOJOPOJHAs, HOMOBOJOPOAHAsA. ['amoreHunsl.
KavecTBeHHBIE peakIIuy Ha TaloreHuaA-uoHbl. [IpuMeHeHne coeiMHEeHU raloreHOB U UX OMOJIOTHYECKas pOlb.



O6mras xapaktepuctuka 3yeMeHToB VIA-rpynmel. Cepa B mpupone u e€ MmojaydeHue. AJIOTpONHbIE MOAMGHUKAIMK CEepbl M HUX CBOWMCTBA.
XUMHUYECKUE CBOMCTBA CEPBI U €€ IPUMEHEHUE.

CepoBOZOpO/I: CTPOEHUE MOJIEKYJIbI, PU3nUYecKrue U XUMUYECKHE CBOMCTBA, mojyueHue U 3Hauenue. CepoBojoponnas kucinora. CynbQuabl 1 uUX
3HavyeHue. JIIoMUHO(pOpHI.

Oxcun cepri(1V), cepHucTas Kuciora, cynbQursl. KauecTBeHHas peakius Ha Cylb(pUT-HoH.

Oxcun cepri( V1), cepHas kucnota, cynbdarel. Kpucrammoruaparsl.

Cepnas kucinoTa - CWiIbHBINA 2yekTponuT. CBoiicTBa pa30aBiICHHON CEPHOIl KUCIOTHI, KaK TUIMYHON KUCJIOTHI: B3aUMOJIEHCTBUE C METaJUIaMU,
OCHOBHBIMH U aM()OTEPHBIMH OKCHIAMH, OCHOBAaHUSIMHU U aM(POTEPHBIMU THIPOKCHIaMH, COIsiMU. KauecTBeHHast peakius Ha cylb(]ar-uoH.

OO0mas xapakTepucThKa 3JeMeHTOB VA-rpynmbl. A30T, CTPOCHHUE €ro aToMa U MOJIEKYJbl. PU3NYecKue U XMMUYECKUE CBOMCTBA U MPUMEHEHUE
a3oTa. A30T B IPUPOJIE U €r0 OUOIOTHYECKAs POJIb.

AMMHaK, CTpOCHHE MOJIEKYNbl U (pu3uveckue CBOMCTBA. AMMHayHas BOJa,, HAIIATHIPHBIM CHOUPT, TUApPAT aMMuaka. JJOHOPHO -aKIenTOPHBII
MEXaHu3M o0pa30oBaHUs KaTHOHA aMMOHMs. BoccranoBuTenbHble cBOMCTBa aMMuaka. Co aMMOHHS M MX TIpuMeHeHue. KauecTBeHHast peakius Ha
KaTHOH aMMOHHUSI.

Oxkcuibl a30Ta: HECOJICOOPA3YIOIINE U KUCIOTHBIE. A30THUCTast KUCJIOTa U HUTPUTHL. A30THAsE KUCJIOTA, €€ MoyuyeHre u cBoicTa. Hurpartsl.

®octop, crpoenue aroma u amnorpornus. DPochunel. Dochun. Oxcua dochopa(V) u oprodhocdhopnas kucimora. Docharel. DocdopHbie
ynoOpenus. THCEKTUITU/IBL.

OObmas xapaktepuctuka s1eMeHTOB IV A-rpynmbl: 0COOEHHOCTH CTPOCHHS aTOMOB, MPOCTHIX BEHIECTB M COEAMHEHHUN B 3aBUCUMOCTU OT
MOJIOKCHUS dJIeMEeHTOB B Ilepmoamueckoit cucreme. Yriepoa. AJUIOTpomHbIe MoauduKamuu: anma3, rpaputr. AMOpQHBIA yriIepoa: caxa,
aKTUBHUPOBAHHBIN Yroib. AncopOius. XUMUYECKUE CBOWCTBA yriaepoaa. Kokcoxummuueckoe mpou3BOACTBO U ero mpoaykius. KapOouasl.

Oxkcun yrinepoaa(ll): ctpoenune mosekysbl, moaydeHue u ero cBorictBa. Okcun yraepona(lV): crpoeHrne MOJIEKyIIbl, TTOJYY€HHE U €ro CBOMCTBA.
VYronpHas kucnoTa. Coiu yroiabHON KUCIOTHI: KapOOHATHI U THAPOKApOOHATHI. TeXHHUECKas U MUILeBas Co/a.

Opranunueckast XuMusi. YTIE€BOAOPOIHI..

MertaH, 5TaH ¥ MPOMaH Kak MpeenbHble (HACHIIIEHHbIE) YTIEBOIOPOAbI. DTHIICH U alleTUIICH, KaK HeMpe/IebHbIe (HEeHACHIIEHHBIE) YIIIeBOJOPOIbI.
CrpykrypHbie (HOpMYJBl BElIeCTB. [ OpeHHe yriieBoIOpo0B. Peakuuu neruapupoBaHus MPEAesIbHBIX YIIIEBOJIOPOA0B. KauecTBeHHBIE peakluu Ha
HEIpeAeNIbHbIE COETUHEHMUS.

CroupThl. DTHIIOBBIN CIIUPT, €0 MOJYYeHHUE, TpUMEHeHre U pusnosnorndeckoe Aeiictsue. TpéxaToMHbll ciupT riuiepuH. KayecTBeHHast peakius
Ha MHOTOATOMHBIE CIIUPTHL. YKCYCHAasi KUCJIOTA - IPEJICTAaBUTEND Kilacca KapOOHOBBIX KHCIIOT.

Kpewmuuii, crpoenue ero aroma u cBoiictBa. Kpemuuii B mpupoae. Cunmununasl u cuinad. Oxkeun kpemuusi(1V). Kpemuaueast kuciora u e€ comiu.
[TpousBoncTBO cTekna U IeMeHTa. [IpoayKiusi CUIMKATHOW MPOMBINUICHHOCTH: ONTHYECKOe BOJIOKHO, Kepamuka, ¢apdop, dasHc. Onrtuueckoe
BOJIOKHO.

Hemerannet B mpuponae. @pakiimoHHas MeperoHka )KUAKOTO BO3AyXa Kak crocod MmoixydeHus KUCiaopoaa, a3ora, aprona. [lomyuenue docdopa,
KPEeMHHSI, XJI0pa, Ho/1a. DIEKTPOJIN3 PACTBOPOB.

[TomyueHue cepHOM KHUCIOTHI: CHIPbE, XUMU3M, TEXHOJIOTHMUYECKas CXeMa, METOJ KHIISIIEro CIOs, MPUHIIMIBI TeJI000MEHa, MPOTHBOTOKA H
nupkyssiiuu. Oneym. [Ipon3BoacTBO amMmmMuaka: ChIpbE, XMMHU3M, TEXHOJIOTHYECKAST CXeMa.



JdemoHcTpauuu

Konnekuus HeMeTaloB.
Mozenu KpUCTaNINYECKUX PEIIETOK HEMETAUIOB: aTOMHBIE UMOJIEKYJISIPHBIE.
O30HATOP ¥ MPUHIIMITBI €70 PAOOTHI
I'openune HEMETaIIOB - MPOCTHIX BEIIECTB: cephl, Pochopa, IPEeBECHOTOYTIISL.
OO0pa31bl TAJIOr€HOB - MPOCTHIX BEIIECTB.
B3anmozeicTere rajloreHoB ¢ METaJJIaMU.
BriTecnenue xyopa OpoMoM WM MO/ U3 PACTBOPOB UX COJICH
Komnexnus npupoIHbIX COEAMHEHUN XJIOPA.
B3aumopneicTBue cepsl ¢ METAJUIAMM.
I"'openue cepbl B KUCIOPOAE
Komnexuus cynbGuaHbIX pya.
KavecTBeHHas peakuus Ha cylb(ua-HOH
ObeciBeurBaHUE OKPAILICHHBIX TKAHEH U IIBETOB CEPHUCTHIM I'a30M.
B3anmoaeincTBue KOHIIEHTPUPOBAHHON CEPHOM KUCIIOTHI C MEAIBIO.
OO0yriMBaHNe OpraHMYECKUX BEIIECTB KOHIEHTPUPOBAHHON CEPHOM KUCIOTON
Huarpamma «CocTaB BO3Iyxan.
Buneodpparments! u cnaiast «IItnusu 0azapei».
[Tonryuenue, cobupanue 1 pacrio3HaBaHUE aMMHUaKa.
Paznoxxenune 6uxpomar aMMOHUS.
B3auMozeiicTBue KOHLIEHTPUPOBAHHON a30THOM KHUCIIOTBI C MEJBIO.
- 'openue uépnoro nopoxa.
Pa3no)xeHne HUTpaTa Kajaus U TOPEHUE IPEBECHOTO YyrojibKa B HEM
- O6pa31bl MIPUPOHBIX COeTUHEHUH ocopa.
['openue pocdopana Bo3ayxe U B KUCIOPOJIE.
[Tony4yenue 6enoro gochopa 1 UCIIBITAHHE €T0 CBOMCTB
Konnexkuust «O0pa3iibl NpUPOAHBIX COEAUHEHUHN YTIIEpOa»
IToptper H./1.3enunckoro. [lormomenne akTMBUPOBAHHBIM YIIIEMPACTBOPEHHBIX BEIIECTB WIIM Fa30B.
Y eTpoicTBO MPOTUBOTA3a.
Monenu MoeKys MeTaHa, 3TaHa, TUJIEHA U alleTUJICHA.
B3aumopeiicTBue sTuieHa ¢ OpoMHON BOIOM M pacTBOPOM IepMaHraHaTaKasHsl.



OO61re XMMHYECKHE CBOMCTBA KUCIIOT Ha IPUMEPE YKCYCHOW KUCIIOTHI.

e KauecTBeHHas peakiusi HA MHOTOaTOMHBIE CITUPTHL.

e  Komneknus «O6pa3ibl NPUPOIHBIX COSTUHEHUH KPEMHUS.

e  Koutekius cTeksa, KepaMuKH, LIEMEHTA U U3CJINNA U3 HUX.

e  Koutekius npoayKIMy CUIMKATHON IPOMBIIUIEHHOCTH.

Buneodparments! u cnaiiasl «I[Ipon3BoCcTBO CTEKIIA U IIEMEHTA) .

Komnekuus «IIpupoaHpie COeTMHEHNSI HEMETAIIIIOB) .

Buneogparmentst u cnaiiapl «@pakiimoHHas IEPErOHKa KHUIKOTO BO3IyXa

Buneopparmentst u cnaiiasl «lloaydenne Bogopoaa, KUCIOPOAA U TAIOT€HOB AIEKTPOIUTUIECKUM CIIOCOOOM.
Mopenu anmapaToB AJIs IPOU3BOJCTBA CEPHOU KUCIIOTHI.

Mopenp Kunsimero cios.

Mopaeinb KOJIOHHBI CHHTE3a aMMHUAKa.

Buneodparments! u cnaiiasl «I[IpousBoacTBo cepHOit KUCIOTh. " BuneodparmenTs! u cnaiiasl «IIpor3BoacTBO aMMHaKay.
Komnexkuust «CpIpb€ 1515 MOIYyYEHUSI CEPHOU KUCIOTBI.

JlaGopaTopHbie ONBITHI

29. Pacno3HaBaHue rajoreHu/1-uoHOB.

30. KauecTBeHHBIE peakLlMu HA CYIb(aT-UOHBI.

31. KauectBeHHast peaxiiysi Ha KAaTHOH aMMOHHSI.

32. XuMHnuecKkue cBOMCTBa a30THOM KMCIIOTHI, KaK 3JIEKTPOJINTA.

33. KauectBennsie peaknuu Ha pocdar-moH.

34. IlomyyeHne U CBOMCTBA YrOJbHON KUCIIOTBHI.

35. KauectBenHast peaxiysi Ha KapOOHAT-HOH.

36. [IponyckaHue yriaekucioro ra3a yepes pacTBOp CUIMKaTa HaTpusl.

IIpakTnyeckune padoTnl

2. MI3ydeHne CBOWCTB COJISTHOM KHUCIIOTBHI.

3. 3y4eHune CBOMCTB CEpHOM KHCIIOTHI.

4. IlonydyeHne aMMHaKa U U3Yy4EHHUE €r0 CBOMCTB.

5. IlonydeHue yriaekucioro rasa U u3yueHue ero cBoiicts.KauectBennas peakius Ha KapOOHAT-HOH.

MeTajjibl H UX COeAMHEHHSA



[Tonoxenune meramioB B llepmoandeckoil cucreme XMMHUYECKMX 3ieMeHTOB . WM. MenpeneeBa, CTpoeHHME HMX aTOMOB M KPHCTAJLIOB.
Merammueckas ¢Bsi3b U METaJUIMUECKasi KpUCTAIIMYeCKas peméTka. Gusnyeckue CBOMCTBA METAIIOB: 3JIEKTPO- U TEILNIONPOBOJHOCTb, OTPaXKaroIast
CHOCOOHOCTb, MIACTUYHOCTD. CIl1aBbl YEPHBIE U LIBETHBHIE.

Mertamibl Kak BOCCTAHOBUTENH. DJIEKTPOXUMUYECKUN Psijl HaNpsbKeHud. BzauMoaeiicTBue MeTaioB ¢ HeMeTalllaMU, OKCUJIaMU, KUCIIOTaMH,
COJIAMH. AJTFOMUHOTEPMHSL.

OO6mias xapakrtepuctuka 31emMeHTOB |A-rpynnbel OkcuIibl U THAPOKCHBI IICJIOYHBIX METAUIOB, MX TMOJy4€HHE, CBOWCTBA, MPUMEHEHHE.
Baxneiilne cony 1EI0YHBIX METAJJIOB, X 3HAYEHHUE B )KUBOW U HEKUBOU MIPUPOJE U B )KU3HU YEIIOBEKA.

OO6mas xapakrtepuctuka 35eMeHTOB |lA-rpynmbl OKcHUIIBI M TUAPOKCHABI IICIOYHO3EMEIbHBIX METAJJIOB, HMX IMOJy4Y€HHE, CBOMCTBA,
npUMeHeHne. BakHelie coy IeI0YHO3eMENbHbIX METAIIOB, UX 3HAYEHHE B KMBOW M HEXUBOM MPHUPOJAE M B KHU3HU yenoBeka. KapOoHaTel u
IUIPOKapOOHATHI KaJIbLIKS.

KéctkocTh Boabl: BpeMeHHast M TocTosiHHas. CrocoObl ycTpaHeHHs] BpeMeHHON KECTKOCTH. CrocoObl yCTpaHEHUs MOCTOSIHHON KECTKOCTH.
HNonuTsl.

CoenvHeHUs ANIOMHUHMS B MpUpOJe. XUMUYECKUE CBONCTBa amtoMuHUsA. OCOOCHHOCTH OKCHAA M THAPOKCUAA AIIOMHHHS Kak aM(pOTEpHBIX
coequHeHn. Baxkneiye conu antoMUHUS (XJIOpU, cyibdar).

OcoOenHocTu cTpoeHus aTroma xenesa. JKenezo B mpupoje. Baxueiimue pynsl sxene3a. Oxcuabl u rugpokcus xenesa(ll) u sxenesa(Ill). Conu
xene3a(Il) u xxeneza(Ill). O6HapyxeHNEe HOHOB KATHOHOB JK€J€3a B pacTBOpPE. 3HaUEHHUE COEIMHEHUH JKeTe3a.

Koppo3uss xumudeckass U DIEKTPOXUMHYECKas. 3alUTa METAIJIOB OT KOppo3uu. MeTauibl B HpUpOJie: B CBOOOJHOM BHUAEC U B BHUIE
coenuHenuil. [lonarue o metamuryprun. YépHas m nBeTHas Metaiuryprus. Ilupomeramnyprus, ruIpoMeTaiIyprus, JIEKTPOMETaulyprus. JJomeHHbIi
nporiecc. [lepepaboTka uyyryHa B cTajib. DJIEKTPOIU3 PACIIaBOB.

JdemMoHcTpanuu
e BsaunmoneiicTBre HATPUs, TUTHS U KaJbLHS C BOJOM.
['openune HaTpus, Maraus U xene3a B KUCIOPOJE.
Bcenbiika TepMUTHON CMECH.
B3aumoneicTBue cMecH MOPOIIKOB CEPBI U JKEJIE€3a, [IMHKA U CEPBI.
B3aumoneicTsue amoMHUHNS ¢ KACI0TaMU, 1EN0YaMH U BOJOH.
B3aumoneicTBue xene3a 1 MEIU C XJIOPOM.
B3aumoneiicTBre Mein ¢ KOHIEHTPUPOBAHHOM CEPHOM KMCIOTON M a30THOM KUCIIOTOH (pa30aBiIeHHON U KOHLEHTPUPOBAHHOI).
Oxpacka TIaMeH! COEJUHEHUSAMM IETOYHBIX METAJIOB.
Oxkpacka mIaMeHn COeUHEHNUAMH IETOYHO3EMENIbHBIX METAILJIOB .
T"amenue n3BecTH BOMOH.
[Tonydyenue &ECTKOM BOABI B3AMMOJACHCTBUEM YTJIEKUCIOTO C U3BECTKOBOW BOJIOM.
VYcrpanenue BpeMeHHOM KECTKOCTH KUTISTYEHUEM U JOOABKOM COJIBI.
VYcrpaneHue moCTOSHHON KECTKOCTH JOOABKOU COIBI.



e  VoHUTHI ¥ MPUHLMT UX AEHCTBUA (BHICO(PpArMeHT).

e Koseknus npupogHbIX COEAUHEHUN aTFOMUHUS.

e BuzaeodparmenTs! u cnaiinbl «OKCH]T aTIOMUHUS U €r0 MOAU(DUKALN.

e [lomyyenue ampOTEpHOro rMIPOKCUAA ATIOMUHUS U UCCIIEI0BAaHUE €TI0 CBOMCTB.

e  Komreknus «XuMU4eCKHUE HCTOYHUKH TOKa».

Pe3ynbTarhl IIMTEIBHOTO KCIEPUMEHTA 110 U3YYEHUIO KOPPO3UHU CTAJIBHBIX U3JEJIUN B 3aBUCUMOCTH OT YCIIOBHH ITPOLIECCOB.
Boccranosnenue menu u3 okcunamenu(Il) Bogopoaom.

Buneogparmentst u cnaiiibl «I [pou3BOACTBO UyTryHa U CTAIM.

Buneodparments! u cnaiasl «M31enus U3 4yryHa v CTaiauy».

Buneodparments! u cnaiasl «IIpon3BoaCcTBO alTFOMUHUSI.

JlaGopaTopHbie ONBITHI

37. BzaumoseiicTBue xene3a ¢ pactBopoM cyibdara menu(Il).
38. Ilony4yeHue U3BECTKOBOM BOBI U OIIBITHI C HEH.

39. Ilonyuenne ruapoxcuaos xeneza(ll) u (I1I).
40.KauecTBeHHBIC PEAKIIMH HA KATHOHBI XKele3a.

IIpakTnyeckune padornl
6. [TomydeHue >kecTKoi BOJBI U CIIOCOOBI €€ yCTpaHEHHUs!.
7. PelieHne dKCIEpUMEHTANIBHBIX 3a7a4 110 TeMe «MeTamisD.

XuMus M OKpyxKamouas cpeia
Crtpoenue 3emnu: SApo, MaHTHs, 3eMHasi KOpa, UX XUMUYECKUH cocTaB. JIutocdepa u e€ xummuueckuit coctaB. Munepaisl. Pyasl. Ocagounsie
nopojsl. [Tone3nsle nckonaemele. XUMU4eCKHit coctaB ruapochepsl. XUMHUUYECKUH cocTaB aTMochephl.
HcTouyHuKM XMMMYECKOTO 3arps3HEHUs OKpYyXKaromiel cpefpl. I'moOanbHbIE 3KOJOTMYECKHE MPOOIEeMbl YEIOBEYECTBA: IMAPHUKOBBIM 3¢ (deKT,
KHUCJIOTHBIE JI0KJH, O30HOBBIE JABIpbl. MeEXIyHapoaHOE COTPYIHHYECTBO B 0O0JACTH OXpaHbl OKPYKAIOIIEW Cpelbl OT XMMHUYECKOI'O 3arps3HEHUs.
«3enéHas XuMUs».

JdemMoHcTpauuu
e BuneodparmenTs! u cnaiiasl «CtpoeHue 3eMin U e€ XuMUYeckui coctaBy. " Kouiekius MUHepaIoB U TOPHBIX MTOPOJ.
e Komneknus «Pyapl METAIIOBY.
e BuneodpparmenTsl u cnaiipl «l'1006anbHble 3KOJIOTHYECKUE TPOOIEMbI UETI0OBEUECTBAY.



JlaGopaTropHbie ONBITHI
41. 3yueHue rpaHuTa.
42. VI3yuyenue MapKUPOBOK Pa3IMYHBIX BUI0B IPOMBIIUICHHBIX U POJAOBOJILCTBEHHBIX TOBAPOB

O0600meHne 3HAHUI 10 XUMHUM 32 KYPC OCHOBHOM mK0JIbl. IloaroroBka k OCHOBHOMY rocy1apcTBEHHOMY 3K3aMeHYy
CtpoeHue aToMa B COOTBETCTBUH C MOJIOKEHUEM XUMHUUECKOI0 1eMeHTa B [lepuoauueckoii cucteme. CTpoeHHE BEIIECTBA: XUMUUECKAsl CBSI3b

U KpUCTAITMYECKHE PEHIETKHU. 3aBUCUMOCTb CBOMCTB 00pa30BaHHBIX AJIEMEHTAMH MPOCTHIX BEIIECTB (METAJJIOB, HEMETAJLJIOB, OJIarOPOIHBIX Ia30B) OT
ITOJIOKCHUA 3JICMCHTOB B HepI/IOIIH‘{eCKOfI cucteMme. Tunomgorus HCOPTraHNYCCKUX BCIICCTB, ACJICHUC UX HA KIIACCHI U I'PYIIIILI. HpellCTaBI/ITeJII/I.

[Ipu3Haku ¥ ycHOBHUS MPOTEKAHHS XUMHYECKHMX peakuuid. TUMONOTrHs XUMHUYECKUX PEaKIHMil M0 pa3iMyHbIM OCHOBaHUSM. Peakuuu HMOHHOTO
obmena. OKUCITUTENFHO-BOCCTAHOBUTEIILHBIC PEAKIINH.

XUMHUYECKHE CBOWCTBA MPOCTHIX BEUIECTB. XapaKTEPHbIE XUMHUUECKHE CBOMCTBA CONECO0Pa3yIOIIUX OKCUIOB, THAPOKCUIOB (OCHOBAHUM, KUCIOT U
aM(pOTEPHBIX THIPOKCUIIOB), COJIEH.

B pe3yabTare n3yyeHuss XuMUH Ha 6a30BOM ypoBHe B 9 Kiacce

Y4yeHuK HAYy4YUTCH:

o IloHumamu
- XUMUYECKYIO CHMBOJIMKY: 3HAKH XUMUYECKUX IEMEHTOB, POPMYIIbl XUMHUECKUX BEIIECTB, yPABHEHUS XUMUUYECKUX PEaKIIUi
- BaXHEHITNE XUMUYECKUE TMOHSTHS: BEIIECTBO, XUMUUYECKUN DJIEMEHT, aTOM, MOJIEKYJia, OTHOCUTEJIbHbIE aTOMHAasi U MOJIEKYJISpHasi MacChl,
WOH, KaTUOH, aHUOH, XUMUYECKasl CBSI3b, DJIEKTPOOTPULIATEILHOCTh, BAJIEHTHOCTh, CTENEHb OKUCIIEHMS, MOJb, MOJISIPHAsT Macca, MOJISIPHBIN
00BbeM, pPacTBOPBI, AIEKTPOJUTHI U HEIICKTPOJUTHI, DIICKTPOIUTHUECKAsT TUCCOIMAIUS, OKHUCIWUTEIh W BOCCTAHOBUTENh, OKUCIEHUE U
BOCCTAHOBJICHHE, TEIUIOBOH 3(PPeKT peakinu, OCHOBHBIE TUIIbI PEAKIIUi B HEOPTaHUYECKOU XUMHH
- (hopMyIUPOBKH OCHOBHBIX 3aKOHOB M TEOPUNM XUMHUU: aTOMHO-MOJICKYJIIPHOTO yY€HHUS, 3aKOHOB COXPAHEHUSI MaCChl BEIIECTB, MOCTOSTHCTBA
cocTaBa BelIECTB, ABOrajpo; nepuoandeckoro 3akona J[.Ml.MenneneeBa; TeOpuu CTPOCHUSI aTOMA M YYEHHUSI O CTPOCHHMH BEIIECTBA; TEOPUU
AIEKTPOIUTHYECKON JUCCOIMAIINK M YICHHUS O XUMUYECKON PEaKIIUH.

e  Ha3zvieame
- XUMHYECKHE DIEMEHTHI
- COJIMHEHUS U3yYEHHBIX KJIACCOB HEOPTAaHUUECKUX BEIIECTB
- OpraHMYecKHe BellecTBa Mo ux (opmyne: MeTaH, 3TaH, STUJICH, alleTWICH, METaHOJ, TaHOJ, TIUIEPHUH, YKCYCHas KHCIIOTa, TIIIOKO03a,
caxaposa



ObvacHamo

- (pu3uYecKkuii CMBICT MOPSAKOBOIO HOMEpPa XMMHUYECKOTO 3JIEMEHTa, HOMEpa TPYMIbl U MEePHOJia B MEPUOIUICCKON CUCTEME XUMHYECKHX
anemeHnToB J[.M1.MenpaeneeBa, K KOTOPBIM 3JIEMEHT MPUHAIICKUT

- 3AKOHOMEPHOCTH M3MEHEHHUS CTPOCHUSI aTOMOB, CBOMCTB 3JIEMEHTOB B MPEJIeNiaX MaJIbIX MEPHOJ0B i A-TPYIII, a TAK)KE CBOMCTB 00pa3yeMbIX
MMM BBICHIUX OKCHJIOB U TUJIPOKCHJIOB

- CYIIIHOCTb MPOIIeCcCa IEKTPOIUTUICCKON AUCCOIUAIINH U PEAKIIUil HOHHOTO 0OMEHa

Xapaxmepu3zoeamuo

- XuMHuYeckue »dyieMeHThl 1-20 Ha OCHOBE HUX IIOJOXKEHUSA B MEPUOJUYECKON cucremMe Xumudeckux »ssemMeHToB J[.M.MenneneeBau
0CcOOEHHOCTEH CTPOCHHS UX aTOMOB

- B3aUMOCBSI3b MEK/y COCTAaBOM, CTPOEHHUEM U CBOMCTBAMHU HEOPraHUYECKUX BEUIECTB

-XMMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHWYECKUX BEUIECTB (IIPOCTHIX BEIIECTB U COSAMHEHUN)

Onpeodenamep

- COCTaB BEILIECTB MO UX GopMyaam

- BAJICHTHOCTh U CTCIICHH OKMCJICHHMS 3JIEMCHTOB B COCIMHECHUH

- BUJIBI XUMHYECKOM CBSI3H B COCTMHEHUIX

- TUIBI KPUCTAJUTMYECKUX PEIIECTOK TBEPBIX BEIICCTB

-IPUHAJIEKHOCTh BEIIECTB K ONPEIEICHHOMY KJIaCCy COCIMHEHUI

- TUMBI XUMUYECKUX PEAKIUN

- BO3MOXHOCTb IPOTEKAHUS PEAKIM HOHHOTO 0OMeHa

Cocmaenamo

- CXEMBI CTPOEHHUs aTOMOB IIEPBBIX JBAAATH MIEMEHTOB Iepuoandeckoi cucremsl J1.11.Menneneesa

- (opmysIBI HEOPraHMUYECKUX COSAMHEHUI N3YYEHHBIX KIIACCOB BEILIECTB

- YpaBHEHHUSI XUMUUYECKHUX PEAKIIUA, B TOM YHCJI€ OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX, C IIOMOIIIBIO METO/1a SJIEKTPOHHOTO OaslaHca
besonacno oopawamuca

- ¢ XMMHUYECKOH MOoCy10i1 1 1abopaTopHBIM 000pyI0BAaHUEM

IIposooump xumuuecKkuii IKcnepumenm

- HOATBEPKAAIOIINI XUMUYECKUI COCTAB HEOPTraHUYECKUX COEIUHEHHI

- MOJTBEPKAAIONINI XUMHUUECKUE CBOMCTBA U3YYEHHBIX KJIACCOB HEOPTaHUYECKUX BEIIECTB

- 110 TIOJTYYEHHI0, COOMPAHUIO M PACIIO3HABAHUIO ra3000pa3HBIX BEIIECTB

- 110 OTIPENICTICHHUIO XJIOPU-, CYIb(aT-, KapOOHAT-HOHOB ¥ MIOHA AMMOHHUS C IIOMOIIBI0 KQUeCTBEHHBIX PEaKIIHii

Botuucname

- MacCOBYIO JIOJTI0 XUMHUYECKOTO AJIEMEHTA 10 (hOpMyJie COCTUHEHHS

- MAacCOBYIO JIOJIIO BEILIECTBA B paCTBOPE



- Maccy OCHOBHOT'O BELIECTBA 10 U3BECTHOW MAaCCOBOM J0JI€ IpUMECEi
- 00BEMHYIO JI0JIF0 KOMIIOHEHTA T'a30BOM cMecH
- KOJIMYECTBO BEIIECTBA, 00BEM MIIM MacCy BEIIECTBA [0 KOJUYECTBY BEIIECTBA, 00BEMY MIIM MAacCe PEareHTOB WM MPOJIYKTOB peaKuu
e Ucnonv3oeamsv npuodpemenHbvle 3HAHUA U YMEHUA 6 NPAKMUYECKOU 0eAMeTbHOCIU U NOGCEOHEGHOU HCUHU
- s 6e30macHoOro oOpalieHus ¢ BellecTBaMHi U MaTepraiaMH B MOBCEAHEBHON KU3HU U TPAMOTHOTO OKa3aHUs MEPBO MOMOIIU MPU 05KOTax
KHUCJIOTaMU U LIEJT0YaAMHU
- JUIs1 OOBSICHEHUS OT/AETIbHBIX (PAKTOB M MPUPOAHBIX SIBJICHUIN
- JUTSI KpUTUYECKOM OIIEHKH MH(POPMAITUH O BEIIECTBAX, UCIIOIh3YEMBIX B OBITY

BbINyCKHUK MOJYYUT BO3MOKHOCTh HAYUYHThCS:

e XapakTepu30BaTh OCHOBHBIE METO/bI TO3HAHUS XUMHUYECKIX O0BEKTOB

e PasnuuaTh XMMHUYECKHE OOBEKTHI (B CTATUKE):
- XUMUYECKHE 3JIEMEHTHI U MPOCTHIE BEIIECTBA
- METaJUTbl U HEMETAILIBI (M XapaKTepHU30BaTh OTHOCUTEILHOCTh MPUHAIIIC)KHOCTH TAKHX 00BEKTOB K TOW WJIM WHOU TPYIITE
- OPraHUYeCKHe U HEOPTAHMUSCKUE COCTUHCHUS
- TUAPOKCHUIBI (KUCIOPOACOACPKAIINE KHCIOTHI, OCHOBaHHS, aM()OTSPHBIC THAPOKCHUIHI)
- OKCHJIBI HECOJIe00pa3yoIIne U cojico0pasyromue (KUCIOTHBIC, OCHOBHBIC, aM(OTEPHBIE)
- BAJICHTHOCTh U CTETIEHU OKUCIICHUS
- CUCTEMaTHYeCKHE U TPUBHATbHBIE TEPMUHBI XUMUYECKOW HOMEHKJIATYPHI
- 3HAKOBYIO CUCTEMY B XUMHUH

e PaznuuaTh XUMHYECKUE OOBEKTHI (B JUHAMUKE):
- (uzmyeckue U XMMHUYECKHE CTOPOHBI IIPOIIECCOB PACTBOPEHHUSI U TUCCOLIUAIIUU
- OKUCIIUTENbHO-BOCCTAHOBUTEIbHBIC PEAKIINH U PEAKIIUU OOMEeHa
- CXEMBI U YpaBHEHUS XUMUYECKUX PEaKIUil

e COOTHOCHUTE:
- SK30TePMUYECKHE PEAKIIUU U PEaKIIUU TOPCHHUS
- KaTAJIMTUYECKHE PEaKIuu U epMEHTATUBHBIC PEAKITUI
- MeTaJlll, OCHOBHBIN OKCHUJ, OCHOBAaHHUE, COMb
- HEMeTaJl1, KHCJIIOTHBIA OKCHJI, KHCJIOTY, COJTb
- CTPOCHHUE aTOMa, BHJI XUMUYECKOW CBS3H, TUI KPUCTAUTMICCKON PEIIeTKH U (PU3MUYECKHE CBOMCTBA BENIECTBA
- HaXOXKJICHHE JICMEHTOB B TIPUPO/IE M MPOMBITIIICHHBIC CITIOCOOBI MX TTOJTYUCHHUS



- He0OXOAMMOCTh XMMUYECKOTO IMPOU3BOICTBA U TPEOOBAHUHN K OXpaHE OKPYKAIOIICH CPe/IbI

- He0OXOAMMOCTh IPUMEHEHHUSI COBPEMEHHBIX BELIECTB U MaTEPUAIOB M TPEOOBAHUH K 310POBHECOCPEKECHHIO

BbIiBUTaTh U 3KCIIEPUMEHTAILHO IPOBEPSTH TUTIOTE3bI O XUMHUYECKHX CBOWCTBAX BEIIECTB HA OCHOBE UX COCTaBa, CTPOCHHUS U
MPHUHAISKHOCTH K OIPEIEIEHHOMY Kilaccy (IpyIine) BemecTB

[Tporuo3upoBaTh CrIOCOOHOCTH BEIIECTBA MPOSBIISITH OKUCIUTEIBHBIC HITH BOCCTAHOBUTEIBHBIC CBOMCTBA C YUETOM CTEIICHEH OKUCIICHUS
AJIEMEHTOB, BXOJISIIHMX B €T0 COCTAB, a TAKXKE MPOJTYKTOB COOTBETCTBYIOIIUX OKUCIUTEIHLHO-BOCCTAHOBUTEIILHBIX PEAKITHIA

CocTaByIsITh ypaBHCHHS PEAKIIUN C yYaCTHEM THITMYHBIX OKUCIIUTENICH U BOCCTAHOBUTEIICH Ha OCHOBE 3JICKTPOHHOTO OalaHca

OnpenensiTb BO3MOXHOCTb IPOTEKAHUS XUMUUYECKUX PEAKLUN HAa OCHOBE IEKTPOXUMHUUYECKOTO Psi/ia HAPSYKEHUN METAJUIOB, paa
3JIEKTPOOTPHUIIATEIIBHOCTH HEMETAIIJIOB, TAOJIUIIBI PACTBOPUMOCTH U ydYeTa YCIOBUM MPOBEACHUS PCaKIIH

[TpoBOIUTH pacyeThl MO0 XUMUYECKUM (POPMYJIaM U YpaBHEHHSIM

- JIs1 BBIBOAA q)OpMy.HBI COCANHCHUA 110 MAaCCOBBIM JOJIAM DJICMECHTOB

- JUTS IPUTOTOBJICHHSI PACTBOPA C UCIOIb30BAHUEM KPUCTAIIOIH/IPATOB

- IJId HAXOKACHHUA OOJHU BbIXOJa NPOAYKTAa pCaKIH IO OTHOICHUIO K TCOPETUUCCKHU BO3MOKXHOMY

- ¢ ucnoJib3oBaHue npasuia [ eii-Jlroccaka 06 00bEMHBIX COOTHOIIECHUSX Ta30B

- C HICTIOJIb30BAaHUEM MTOHATUH «KMOJIbY, «MMOJIbY, «4HCI0 ABOTaapo»

- [0 TEPMOXUMHUYECKUM YPABHECHUSIM PEAKIHH

[IpoBOANTH XUMUYECKHI SKCIEPUMEHT C HEYKOCHUTEIBHBIM COOJIIOIEHUEM IIPABUIT TEXHUKU O€30MaCHOCTH

- [0 YCTAHOBJICHHIO KAYECTBEHHOTO U KOJIMYECTBEHHOT'O COCTaBa COCAMHEHUS

- IIPH BBITIOJTHEHUH UCCIIC0BATEILCKOTO MPOEKTa

- B JIOMAIIIHUX YCJIOBUSAX

Hcnonp30BaTh NpuoOpETEHHBIE KIIOUEBbIE KOMIETEHLIUU JJISl BBIIIOJHEHUS NMPOEKTOB M y4eOHO-UCCIIEOBATEIbCKUX PabOT MO H3YyUEHUIO
CBOWCTB, CITOCOOOB IOJIYyYEHUS U PACIIO3HABAHUS BEILIECCTB

OnpenensiTb UCTOUHUKM XUMHUYECKONM MH(POpPMAIUH, NMPEACTaBIATh CIUCOK MH(MOPMAIMOHHBIX PECYpCOB, B TOM YHCJIE€ M HAa MHOCTPAaHHOM
SI3bIKE, TOTOBUTh MHPOPMAIIMOHHBIN MPOIYKT U MPE3EHTOBATH €TI0

OOBEKTHBHO OLIEHMBATh MH(OPMALIMIO O BEIIECTBAX M XUMHUYECKHX IpOIeccax, KPUTHUUECKH OTHOCUTHCS K TCEBJOHAYyYHOW WMH(pOpMaluy,
HEI0OPOCOBECTHOM peKJIaMe B CPEACTBAX MACCOBOUW MH(POPMAITHHI

CO3,ZIaBaTB MOZCIIN U CXEMBI JJI pCHICHUA y‘-Ie6HI)IX U ITO3HABATCJIBHBIX 3a71a4.

6. TemaTnueckoe NJIAHMPOBAHHUE KyPca XUMMHU.



9 kiacc

Ne Pa3zgean kypca Kouun OcHoOBHOE coepkaHue M0 TeMam
n/n 4ecTB
0
4acoB
1 IMoBTOpeHUe M 0000meHue cBexeHuid mo | 5u. | 1. Kimaccudukanus HeOpraHn4eckux BEeIIECTB U MX HOMEHKIaTypa. TUIbl
Kypcey 8 kiacca. XuMuyeckue peakimumn XUMHUYECKOH CBA3U
2-3. Knaccupukanus XMMHIECKUX PEAKIMHI 110 Pa3IMYHBIM OCHOBAHUSAM
4-5. TlonsiTue 0 CKOPOCTH XUMHUYeckoi peakiuu. Karanus
2 XHMHYeCKHe peaKliii B pacCTBOpPax 94, | 1. DnekrposuTUUecKas 1UCCOLMALINS
2. OcHOBHBIE TIOJIOKEHUSI TEOPHUH SJICKTPOIUTUYECKON TUCCOLUALIUN
3-4. XuMHUYeCKHe CBOMCTBA KUCIIOT KaK 3JIEKTPOIUTOB
5. XuMu4ecKre CBOMCTBAa OCHOBAHUH KaK AJIEKTPOJIUTOB
6. XuMU4ecKre CBOMCTBA COJICH KaK AJICKTPOJIUTOB
7. IloHATHE O TUAPOIIN3E CONEN
8-9. O6006meHne U cucTeMaTH3anus 3Hanui Mo Teme. KonrponpHas padorta Ne 1
3 HeMeTasuibl M UX coeIMHEHUS 21 4a . O0m1as xapakTepUCTUKA HEMETAIJIOB

. Obmas xapakrepuctuka 31eMeHToB VI A—rpynmsl - rajoreHoB
. CoennHEHUS TAJIOTEHOB

. Obmas xapakrepucTrka 31eMeHToB VI A—rpynmsl — xanskoreHoB. Cepa
. CepoBosiopo u cynbpuIbI

. Kucnoponnsie coeuaenus cepsl

. Ob1mas xapakTepucThka 3J1eMeHTOB V A—Tpynisl . A30T

. Ammuak. Conu aMMOHHMS

9 -10. KucopoHsie coeTMHEHHS a30Ta

11. ®ocdop u ero coenuHEHUS

12. O6mras xapaktepucTrka 35eMeHToB 1V A—rpymmsl. Yriepos
13. KucnoponHsle coeAMHEHUS YTaepoia

14. YraeBomopo bt

15. Kucnopoaconepxaniue OpraHuyeckie COeJMHEHUs
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16. Kpemuwuii u ero coeTuHeHUs

17. CunukatHasi MPOMBIIIJIEHHOCTh

18. IlonyueHnue HEMETAIIOB

19. TlonyueHne BaXXHEUIIIUX COCTMHEHU HEMETAJIIIOB

20 - 21. O6obmenue U cucremarusanusi 3HaHUNW 10 Teme «Hemeramnsl 1 ux
coenuHeHUs». KoHTposbHas paboTa No 2

MeTajliibl M HX COCINMHCHUHA

14 4.

1. O6mIast xapakTepucTUKa METAJIJIOB

2. XuMUYeCKUe CBOWCTBA METAIIJIOB

3-4. O0mias xapakTepuCTHKa 3JIeMEHTOB | A—Tpynisl
5. O61as xapakrepucTtuka 31nemMeHToB || A—rpynmst
6. XKecTkocTh BOJIbI M CLIOCOOBI €€ yCTpaHEHUS

7. ATIOMAHHI U €r0 COEeIUHEHUS

8-9. XKenes3o u ero coequHeHU

10. Koppo3ust MEeTaJIoB B CITOCOOBI 3aIUTHI OT HEe
11 -12. Meramns! B ipupoje. [lonstue o metamiypruu
13. O6006meHre 3HaHMI TT0 TeMe «MeTauTb)

14. KonTponbHas padota Ne 3

JlabopaTopHBIi NPAKTHKYM

1. IIpaktuueckas pabora Ne 1. PemeHue sKkCrepUMEHTANbHBIX 3a/ad IO TeMe
«DIJIEKTPOIUTUYECKAS TUCCOLIHALIMS

2. ITpaktnyeckas padota Ne 2 «3ydeHne CBOUCTB CONSIHOM KMCIOTBI»

3. IIpaktrueckas padota Ne 3. «M3ydeHne CBOMCTB CEPHON KHCIIOTHI

4. ITpaktuyeckas padora Ne 4. «[TonmyyeHne aMmMHaka U U3y4eHHE €ro CBOMCTB»

5. Ipaktuueckast padora Ne 5. «[lonyueHue yriaekucioro raza M U3y4yeHUE ero
CBOMCTB»

6. Ilpaktuueckass pabora Ne 7. PemieHue sKCneprUMEHTANBHBIX 3a7a4 IO TEME
«MeTramsDy

7. Ilpaktnueckast padborta Ne 6 «KecTkocTh BOJbI U CIOCOOBI €€ YCTPaHEHHSI»

XuMHus M OKpYyKaoUias cpeaa

1. XumMuueckuii cocTaB IIaHEThI 3eMIISt
2. OxpaHa OKpy>Xaroleu cpeibl OT XUMUYECKOTO 3arpsi3HEHUS

O0001meHe 3HAHMH MO XMMHM 32 KYPC
ocHOBHOI mKkoJbl. Iloaroroska xk OI'D

1. BemiectBa
2. XUMUYeCcKHe peakinuu




3. OCHOBBI HEOPTAHUYECKON XUMUHU

4-5. O6o0menne u cUCTeMaTH3alus 3HAHWM, MOTYYEHHBIX B Kypce XHUMHH 8-9
knacca. Kontponbnas pabora Ne 4

6. AHaJIM3 BBINOJHEHUSI KOHTPOJBHON PabOTHI

Pe3epBHOE Bpemsi 4y
Hroro: | 684

B ToM 4unciie KOHTPOIBbHBIX pador — 4
IIpakTuyeckux paoor - 7

Buabl onieHHBaeMBIX PadoT

Y CTHBII OTBET.

ITpoBepounas paboTa (MMCHMEHHO).

CamocTosTenpHas padora (ITMCBMEHHO).

JlaGopaTopHBIii OMBIT (MTMCBMEHHOE OIMCAHNUE IKCIICPHUMEHTA).

[IpakTdeckas padora (MMCbMEHHOE OMMCAaHUE SKCIIEPUMEHTA U pEIICHUE IKCIIEPUMEHTAIBHBIX 3a71a4).
CooOuienue (qoKam).

KontpomnbHas pabora (IMCbMEHHO).

NoogkrwdpE

KpuTepun o1ieHUBAHNUSA YCTHBIX OTBETOB M MUCbMEHHBIX PA0OT 10 XUMHH

Pe3ynbpTaThl 00y4eHus OLEHUBAIOTCA MO NATHOAIBHOM cucTeme. Ipu olleHKe yUUTBIBAatOTCS CIIEAYIONIME KayeCTBEHHbBIE I0KA3aTeNId OTBETOB:
* r1yOrHa (COOTBETCTBUE M3YYEHHBIM TEOPETHUECKUM 0000IICHHSIM);

*0CO3HAaHHOCTH (COOTBETCTBUE TPEOYEMBIM B ITPOrpaMMe YMEHUSAM MPUMEHSITH MOJYyYEHHYI0O HH(OPMAIIHIO);
*[10JTHOTA (COOTBETCTBHE 00BEMY IPOrPaMMbl U HH(OPMALIUK YUEOHHKA).
[Tpu oLileHKEe YUUTBHIBAIOTCS YMCIIO M XapaKTep OMUOOK (CYIIeCTBEHHbIE WM HECYIIECTBEHHBIE).

Cy1iecTBeHHbIE OIINOKY CBSI3aHbI C HEJOCTATOUYHOM INTyOMHON M OCO3HAHHOCTHIO OTBETA (HApuUMep, YUEHUK HENPaBUIBHO yKa3ajl OCHOBHBIE
NPU3HAKU TOHATUH, SBICHHWH, XapaKTepHbIE CBOMCTBAa BELIECTB, HENPaBWILHO CHOPMYIHpPOBaN 3aKOH, MPaBUIO U T.J. WIM YYEHHK HE CMOT
MPUMEHUTh TEOPETUYECKHE 3HAHHS A OOBSCHEHHWS M MpeACKa3aHus SBJICHHUM, YCTAaHOBJICHUHM NPUYMHHO-CIEICTBEHHBIX CBA3€H, CpaBHEHHUS U
KJ1accu(UKALUK SIBICHUH U T. 11.).

HecymecTBeHHble OMIMOKN ONpPEAENSIOTCS HEMOJHOTOM oTBeTa ( yNyIIeHHE U3 BHUJA KAKOTro-1H00 HEeXapaKTepHOro (axTa Mpu ONMUCAHUH BEIECTBa,
nporiecca). K HIM MOXHO OTHECTH OrOBOPKH, OIUCKH, JOMYIIEHHbIE T0 HEBHUMATEILHOCTH (HarpuMep, Ha 2 1 0oJiee ypaBHEHUN peakluuid B MOJHOM
WOHHOM BHJIE NomyieHa 1 ommbka B 0003HaUYEHUH 3aps/ia HOHA).



Pe3y.]'II)TaTI)I O6y‘ICHI/I$I IIPOBEPAIOTCA B IIPOLECCE YCTHBIX M IIMCBbMCHHBIX OTBCTOB 06y‘IaI-OH_II/IXCH, a TAaKXKX€ IIPpU BBIIIOJTHCHHUHW HMH XHMHUYCCKOI'O
OKCIICPUMCHTA.

OreHKa YCTHOTO OTBETA

OneHKa «5»:

* OTBET IOJIHBINA U ITPAaBUJIbHBIN HA OCHOBAHUH U3YYEHHBIX TEOPHIL;

* MaTepHall U3JI0KEH B ONPENEICHHOMN JIOTHYECKOM MOCIEI0BATEIbHOCTH, JIUTEPATYPHBIM SI3BIKOM;

* OTBET CAMOCTOSITEIIbHBIMN.

OueHKa «4»:

* OTBET IOJIHBIA U ITPAaBUJIbHBIM HA OCHOBAHUH U3YUYEHHBIX TEOPUl;

* MaTepuall U3J10KEH B OIPEJICIIEHHON JIOTHYEeCKOH MOCIIe0BAaTEIbHOCTH, IIPU 3TOM JIOMYIIEHBI JIBE-TPH HECYLIECTBEHHbIE OLIMOKH, UCTIPaBIICHHBIE 110
TpeOOBAHUIO YUUTEIIS.

Onenka «3»:

* OTBET MOJHBIN, HO IIPY ATOM JOIYILEHA CYIIECTBEHHAs OIIMOKA UM OTBET HEMOJIHBIN, HECBSI3HBIM.

Ornenka «2»:

* 1Ipu OTBETE OOHAPY)KEHO HENOHMMaHUE OOYYaIOLIMMCS OCHOBHOIO COAEpKaHMs Y4eOHOro marepuayia WM JIOMYIIEHbI CYIECTBEHHBIE OIIMOKH,
KOTOpbIE 00y4YaIOUIMICs HE MOXKET UCIIPABUTh IIPU HABOSIIMX BOIPOCAX YUUTES.

Onenka «1»:

* OTCYTCTBHUE OTBETA.

O1neHKa MMCbMEHHBIX Da6OT

OueHKCI IKCnepumernmaibHblX VM@HMZZ.'
OneHka CTaBUTCSI HA OCHOBAaHUHU HAOJIOEHUS 32 00yYaIOIIMMUCS U MUCbMEHHOTO OTYeTa 3a padoTy.

Onenka «5»:

* paboTa BBIMIOJIHEHA TIOTHOCTHIO U MIPABUIIBHO, CACNIaHbl IPaBUIIbHBIC HAOTIOACHHS U BHIBOJIBI;

* SKCIIEPUMEHT OCYIIECTRIICH IO IJIaHy C YIETOM TEXHUKH 0€30TTaCHOCTH M IPABUII PabOTHI C BEIIECTBAMU U 000PYIOBAHUEM;

* MPOSIBJICHBI ~ OPraHU3allMOHHO-TPYAOBBIE YMEHHUs (MOIACPKUBAIOTCS YHCTOTa pabO4Yero Mecta W MOPSAIOK Ha CTOJE, SKOHOMHO HCIOJB3YIOTCS
PEaKTUBBI).

Ornenka «4»:

* paboTa BHITMIOJTHEHA MPABUIIHHO, CACIIAHBI PABUIIbHBIC HAOIOICHUS U BBIBOJIBI, HO TIPY 3TOM SKCIIEPUMEHT IPOBEICH HE MOJHOCTHIO WIIH JIOMYIIICHBI
HECYIIECTBEHHBIE OLTUOKHU B paboTe C BEIMIECTBAMU U 000PYIOBAHUEM

Onenka «3»:



* pa0oTa BBHINOJHEHA MPAaBWJIBHO HE MEHEE YeM HAIOJIOBUHY WIIM JIOMYIIEHAa CYIIECTBEHHAs OHIMOKa B XOJE SKCIIEPUMEHTA, B OOBSICHEHHUH, B
odopmiieHnn PabOTHI, B COOJIOCHUN MPaBUI TEXHUKU O€30MacHOCTH Tpu paboTe ¢ BEHIeCTBAMH W OOOpYIOBAaHUEM, KOTOpas MCIPABISETCS I10
TpeOOBaHUIO YUUTEIS.

Oruenka «2»:

* nomyiieHbl 1B (M 0osiee) CyIeCTBEHHbBIE ONTUOKU B XOJI€ YKCIIEPUMEHTA, B 00OBSICHEHNH, B 0POpMIICHUN pabOThI, B COOIOICHUN TTPABUI TEXHUKH
0€301MMacHOCTH MPH pabOTe C BEIIECTBAMHU M 000PYI0BAaHHEM, KOTOPhIE 00YJAIOIIHUICS HE MOXKET HCIIPABUTH JaXKe TI0 TPEOOBAHHUIO YIUTEIISI.

OneHka «1»:

* paboTa HE BBITIOJIHEHA, Y 00yYaIOMIerocsl OTCYTCTBYIOT SKCIIEPUMEHTATbHBIE YMEHUSI.

OMGHKCI VMeHZ/lZZ peuantb IKCnepumernailbHovle 3a0a4u.

Ornenka «5»:

* [IJIaH PEHICHUS COCTABIICH MPABUIILHO;

* MPAaBUJIBHO OCYIIECTBJIEH M000p XUMUYECKUX PEAKTUBOB U 000PYI0BAHMUS;

* TAaHO TMOJIHOE OOBSICHEHUE U CJlIeJIaHbl BBIBOIBL.

Ornenka «4»:

* [IJIaH PEIICHUS COCTABIICH MPAaBUIILHO;

* MPABWJIBHO OCYIIECTBJICH MOAOOP XMMHYECKHX PEAKTUBOM W O0OpYIOBaHHS, IPU 3TOM JOMYIICHO He Ooyiee ABYX HECYIIECTBEHHBIX OIIMOOK B
OOBSICHEHUH U BBIBOJIAX.

Onenka «3»:

* [IJIaH PEICHUs COCTABIICH MPABUIILHO;

*TIIPaBWJILHO OCYIIECTBIICH MOAOOP XUMUUECKUX PEAaKTUBOB M 00OPYIOBAaHMS, HO JOMYIIEHA CYIECTBEHHAs OIMOKA B O0OBSICHEHUHU U BBIBOJIAX.
OueHka «2»:

* IOTyIIEHHI /1Be (M OoJiee) OIMOKY B TIaHE PELICHHUs, B 10A00pe XMMUUYECKHUX PEAKTUBOB U 000pYy10BaHUs, B 00ObSICHEHNUHU U BBIBOJAX.
Omnenka « 1 »:

* 3371a4a HE peIICHA.

Ouenka ymeHull peulams pacyemuble 3a0a4u.

OneHKa «5»:

* B IOTHYECKOM PACCYKICHUU U PEIICHUH HET OLINOO0K, 33a/ja4a pelieHa palliOHAIbHBIM CIIOCOOOM.

OneHka «4»:

*B JIOTUYECKOM PACCYXKICHUH U PEIICHUU HET CYIIECTBEHHBIX OMMOOK, HO 3a7a4a pelieHa HepalnoHATbHBIM CIIOCOOOM WIIH JIOMYIIEHO He 0oJiee ABYX
HECYIIECTBEHHBIX OIIHOOK.

Ouenka «3»:

*B JIOTHYECKOM PACCYKJICHHUH HET CYIIECTBEHHBIX OITMOOK, HO JOIYIIeHA CYIIIECTBEHHAs ONTMOKA B MATEMAaTHUECKUX pacyeTax.




OneHKa «2»:

*MMEIOTCS CYIIECTBEHHBIE OIIMOKU B JIOTHUECKOM PACCYKJICHUH U B PELICHUHU.
Onenka «1»:

*OTCYTCTBHE OTBETA Ha 3aJ]aHUE.

Oyenxa nuCbMeHHbIX KOHMPOIbHLIX PAOOM.

OueHKa «5»:

*OTBET IMOJIHBIN U MPABUIILHBIN, BO3MOKHA HECYIIIECTBEHHAs OIITNOKA.

OueHKa «4»:

*OTBET HETOJIHBIN WK JOMYIICHO HE 00Jiee IBYX HECYIIECTBEHHBIX OLTHOOK.

Ornenka «3»:

*paboTa BBIMOJTHCHA HE MCHEE YeM HAIIOJIOBHUHY, JOIMYIICHA OJTHA CYIISCTBEHHAS ONMIMOKA U IIPH 3TOM J[BE-TPH HECYIIECTBEHHBIC.
Orenka «2»:

*paboTa BBINMOJIHEHA MEHBIIIE YEM HAIOJOBUHY WIN COACPKUT HECKOJIBKO CYIIECTBEHHBIX OMIUOOK.
Onenka «1»:

*paboTa HE BBINIOJTHEHA.

Ouenka nucbMeHH020 00K1a0a (coobuerus) no meme.

KoHTponbHbIE , CAMOCTOSITENIbHBIE U MIPOBEPOUYHBbIE PAOOTHI MOTYT MO YCMOTPEHHMIO YUUTENSl OLEHUBATHCSA B COOTBETCTBUM C pa3pabOTaHHON
UM KpuTepuasibHOW OanpHON mikaioi. [llkama 1omKHA CONPOBOXKAATHCS MEPEBOAOM B OTMETOUHbIE Oaiibl ( OT «1» 10 «5») U MOKa3bIBaTh YPOBHU
YCBOEHHS IPOTPAMMBbI ( MOHM>KEHHBIN , HU3KUM, 0a30BbIH, MOBBIIIEHHBIH, BEICOKHIA).

[Tpu olieHKe BBIMOJHEHHUS TUCbMEHHONW KOHTPOJIBHON paboThl HEOOXOJUMO YUUTHIBATh TPEOOBAHUS €JMHOI0 OpPorpaduuecKkoro pexuma.
OTMmeTKa 3a UTOTOBYIO KOHTPOJIBHYIO pa00Ty KOPPEKTUPYET MPEIIIECTBYIONINE IPU BHICTABIEHUU OTMETKH 3a MOJIYTOIUE, TO/.

KaneHnapHO-TeMaanecxoe INIAHUPOBAHHE

ba3oBblii ypoBeHb 00pa3oBaHus
9 kaace
(2 4 B HEZEMIO, BCcero — 68 4, U3 HUX 2 Yaca - pe3eps)



IInanupyembie pe3yabTaThl

e Tema
N OcHoBHoOe coepkaHHe YPOKA
n/n
JIMYHOCTHBIE
IIpeamerHbie MeTtanpeameTrHbie
IMoBTOpeHne u 06001eHNe cBeIeHHUIT 0 Kypcy 8 kiaacca. Xumuyeckne peakuuu (6 1)
Krnaccudukarus bunapurie coequnenus. OKCUIBI Xapaxmepuzoeamb OKCUIIBI, PeryasTuBHbie
1 HEOPTraHMYECKUX coJeoOpasyromme 1 THJIPOKCHIBI ¥ COJIH TIO TUTaHY: DopMyITUpOBATh 1eTh YPOKa U CTaBUTh
BEIIECTB U UX HeconeoOpasytorue. I napoKcumb: cocCTaB, CIOCOOBI 00pa30BaHUSA 3aJ1a4d, HEOOXOAUMBIE IS €€ TOCTHKEHUS,
HOMeHKIaTypa. Tun | ocHOBaHWs, aMQOTEpHBIE THAPOKCH/BI, | Ha3BaHHM, XapaKTEPHBIE CBOMCTBA | TIAHUPOBATH CBOIO JACSITEIHHOCTD U
bl XHMUYECKOH KHCJIOPOJICOACPIKAIINE KUCIOTHI. U TIOJTyYeHHE MPOTHO3UPOBATH €€ Pe3yIbTATHI
CBSI3U Cpenunue, Kucibie, OCHOBHBIE U Knaccugpuyuposams oxcuppl,
Ilo3HaBaTeJbHbIE
WuctpykTaxk no Th | kommuiekcHbIe cond. TUIbI CBS3U — TUAPOKCUJIBI U COJIH 10
CTpOUTh JIOTHYECKUE PACCYKICHUS,
HOHHAasdA, KOBAaJICHTHAs1, MCTaJIJIMYCCKasd, Pa3IMYHBIM IIPpU3HAKaM
YCTaHaBJIUMBATb NPUYIMHHO-CJIICACTBCHHLIC
BOJIOpOTHAST Ymems monTBepxKIATH
CBsI34, IOHUMATh, CTPYKTYPUPOBATh U
JemoncTpanuu. O3HaKOMIIEHHE C XapaKTEePUCTUKY OTICIBHBIX
2 WHTEPIPETUPOBaTh HHPOPMAIIHIO,
KOJUTIEKIIUSMHU METAJUIOB ¥ HEMETAIIOB. | MPEJICTaBUTENEH KIaccoB
MIPEJICTABICHHYIO B CXeMaTHYHOM BHUJIC
O3HaKOMJICHHE C KOJUICKIIUSIMH HEOPraHMYECKHUX BEUIECTB
o KoMMYHHKATHBHbBIE
OKCHJIOB, KUCIIOT U COJIeH YpaBHEHUSIMH COOTBETCTBYOIINX N
N Ctpouts pedeBbie BRICKa3bIBaHUS B YCTHON
P Y IMCBbMEHHOH (popme, apryMEeHTHPOBATH
Packpvisams TeHETHYECKYIO
CBOIO TOUKY 3pEHUS
CBSI3b MEXJIy KllacCaMu
. JINYHOCTHBIE
HEOPTaHWYECKUX COCTUHEHN e
dopmupoBaHHe MO3HABATEIEHOTO
HMHTCPECA K U3YUCHUIO XUMUH, MOTUBAIUA
ydaliuxcs Ha IMOJTYUYCHHUE HOBBIX 3HAHUN
2-3 Knaccudukarus O0001IeH e CBEIEHUI 0 XUMUYECKUX 06 Ilo3HaBaTeJIbHbIE: OCYIIECTBISThH
BACHAMb ITIOHATUA
XUMHUYIECKHUX peakmmsix. Kimaccnduxarms 0 CpaBHEHUE, CO3/1aBaTh 00OOICHUS,
N . «XUMUYECKask peaKiusy,
PpC€aKkmuu 1o XUMHYCCKHUX pC€aKU IO pa3IMdYHbIM YCTaHaBJIMBAaTb aHAJIOTH,
i «peaKuuu COeIMHEHNS,
Pa3InYHBIM OCHOBAHUSIM: 110 COCTaBY U YUCITY 5 KJIACCU(DUIIMPOBATH U JIENaTh BBIBOJIBI,
JI0’KEHUS, 0OMEeHa
OCHOBAHHAM pearupyonux u 00pa3yroImuxcs Pa3JIONCHIA, 0OMCHA, CTPYKTYpUPOBATh UH(POPMAITHIO

BEIIECTB, IO TeIIIOBOMY 2 (hEKTy, 1o

3aMCUICHUA», «pCaKIHd

PerviasTHBHDLIC: BRIIIOIHITE 3a1aHUA 110




00paTUMOCTH, 110 arperaTHOMY
COCTOSTHHIO pPEarupyronix BEmecTs, 0
M3MEHEHUIO CTENCHEH OKHCIICHUS
3JIEMEHTOB, MO UCIIOJIE30BaHUIO
KaTajam3aTopa

JlaGopaTopHbIe ONBITHI

1. B3aumopeiicTBie aMMHaKa 1
XJIOPOBOJIOPO/IA.

2. Peaknust HeHTpaTn3amum.

3. HaGmonenwue TerioBoro 3¢ dekra
peaKkuuy HeUTpaau3aluu.

4. B3aumo eicTBrUE CEPHOM KUCIIOTHI C
okcumom menu (11).

5. PaznoxxeHue nepokcuaa BoI0poaa ¢
MTOMOIIIBIO KaTaJla3bl KapTodens

HEUTpaIu3aIim», «3K30- U
SHAOTEPMUYECCKHUE PCAKIIUI,
«o0paTuMble 1 HeOOpaTUMBbIC
peakuum», «roMo- u
TETEPOreHHBIC PEAKIIUN»,
«KaTAINTHYECKUE U
HEKATATUTUICCKUE PCAKITII,
«OKHCIIUTEIBHO-
BOCCTAHOBHUTEIIbHBIC PEAKIIMIDY

Knaccugpuyuposamo
XUMHYECKUE PEAKIIUH 110
Pa3TMYHBIM OCHOBAaHUSM

Onpeoensims CTETICHU
OKHCJICHHS 3JIEMEHTOB,
OKHCIIUTENb K BOCCTAHOBHUTEIIb,
MPOIIECCH OKHMCIICHUS U
BOCCTaHOBJICHUS

OTIpEe/ICIICHHOMY aJrOpUTMY, CPAaBHUBATh
Pe3yIBTaThI C 3TATIOHOM, TIPH
HEO00XOJUMOCTH KOPPEKTUPOBAThH OIIUOKHU
CaMOCTOSITENHHO

KoMMYHMKATHBHBIE: CTPOUTEL PEUEBEIE
BBICKA3bIBAHUS B YCTHOM U MUCbMEHHOU
¢dopme; paboTathb B TpynIe Ais
JIOCTHKCHHUS 1IEJIH;, BEIpaXaTh U
apryMeHTHPOBATh CBOIO TOYKY 3PEHUS
JInuHoCTHBIE: hOPMUPOBAHUE YMCHHSI
YIPaBJISATh CBOSH MO3HABATEIBHOMN
NIeSITEJIbHOCTHIO; IOHUMAaHUE 3HAYNMOCTH
€CTeCTBEeHHO-HAYYHBIX 3HAHUN IS
pelIeHUs IPAKTUYSCKUX 3a7a4

45

Ilonsarue o
CKOPOCTH
XUMHYECKOMN
peaxiun. Karanms

IlonsTre 0 CKOPOCTH XUMHUYECKON
peakuuu. GakTopsl, BIKUAIOIIKE HA
CKOPOCTb XUMUYECKUX PEAKLUI: IIPUPOJA
pearupyromux BemecTB, UX KOHIEHTPALus,
TeMIlepaTypa, MI0Ma b CONPUKOCHOBEHHS,
Hanu4ue katanusaTtopa. Karammus

JdeMoHcTpanum:

- 3aBUCHUMOCTh CKOPOCTH XHMHUYECKOUH
peakuuu OT MPHUPOILI  PEArMPYIOIINX
BEILICCTB.

- 3aBHUCHUMOCTh CKOPOCTH XUMHYECKOH

peakuuu OT KOHLEHTpPAlUU Pearupyrouux

BELIECTB.

- 3aBHCHUMOCTh CKOPOCTH XHMHYECKON
peakuuy OT IUIOMIATH CONPHKOCHOBEHHS
pearupyrolmix  BELIECTB  («KHUISILUH
CIIOMY).

- 3aBHCHUMOCTh CKOPOCTH XHMHYECKON

peakuru OT TEMIIEPATYPHl PEATHPYIOIINX
BEILIECTB
JlaGopaTopHbIe ONbITHI:

ObwsicHAMb, YTO TAKOE
CKOPOCTb XMMHUYECKON peakuuu

Apeymenmuposams BEIOOD
€IMHUL CKOPOCTHA XUMUYIECKON
peakIu

Yemanaenusame npudnHHO-
CIIC/ICTBEHHBIE CBSI3H PA3IMYIHBIX
(hakTOpOB U CKOPOCTH
XUMHUYECKOH peaKiinu

Habnooams u onucvieameo
peaKuy MEXIY BEIIECTBAMU

Ilo3HaBaTeJbHbIE: OCYIIECTBIAThH
CpaBHEHHE, CO3/]aBaTh 0000IIEeHNS,
YCTaHaBHI/IBaTB aHaJIoOT'uH,
KJIacCU(UIMPOBATH U JICNATh BBIBOIBI,
CTPYKTYpUPOBATH UH(POPMAIIHIO
PerysiTHBHBIE: BLITOIHATE 3a0aHus 110
OTIpeICICHHOMY ajJrOPUTMY, CPABHUBATh
Pe3yIbTATHI C STATIOHOM, MPH
HEO00XO0JUMOCTH KOPPEKTUPOBAThH OLITHOKH
CaMOCTOSITEIIHHO

KoMMYHUKATHBHBIE: CTPOUTH PEUCBBIC
BBICKa3bIBAHUS B YCTHOM U MHUChMEHHOM
¢dopme; paboTath B TpyIIIE s
JIOCTHOKEHUS [[ENTH; BBIPAXKATh U
apryMEHTHPOBATh CBOIO TOYKY 3PCHUS
JInuHocTHBIE: HOPMHUPOBAHUE YMEHUS
YIPaBJIsATh CBOSH MO3HABATEIBHOM
JIEATEIILHOCTHIO; [IOHMMAaHNE 3HAYUMOCTH
eCTeCTBeHHO'Hay‘IHBIX 3HaHHI71 JUIS




6. 3aBUCHMOCTb CKOpPOCTH XHMHYECKOMH
peakuuu OT MpPUPOJBI  PEearHpyIOIIUX
BEIIECTB Ha TpHMEpe B3auMOJeHCTBUSA
pacTBOpOB THOCYJb(aTaHATPUsI M XJIOpUIA
Oapusi, THOCynb(hara HATPUsl M COJISTHOU
KHCJIOTBHI.

7. 3aBHCHIMOCTh CKOpPOCTH XHUMHYECKOH
peakmuu OT MPUPOABI METAUIOB IPH HX
B3aMMOJIEUCTBHH C COJITHON KUCIOTOM.

8. 3aBHCHMOCTHP CKOPOCTH XHMHYECKOI
peaknuu OT TPHPOABI  KHUCIOT IpH
B3aUMO/ICHICTBUH UX C KEIE30M.

9. 3aBHUCHMOCTb CKOpPOCTH XHMHYECKOH
peaxiuu oT TeMIepaTyphl.

10. 3aBHCHMOCTH CKOPOCTH XHMHYECKOMH
peaxIuy OT KOHLEHTPaIHH.

11. 3aBHCHMOCTH CKOPOCTH XHUMHYECKON
peakiuyd OT IUIOUIagU COIPUKOCHOBEHHUS
pearupyronmx BEIecTB.

12. 3aBUCHMOCTb CKOPOCTH XUMHUYECKOU
PEaKIiK OT KaTalu3aTopa.

pelICHUA MPAKTUYCCKUX 3ada4

XuUMHYEeCKHe PeaKIuu B pacTtBopax (9 u)

DneKTponuTUIecKas
JIMCCOIAAIIHS

[onsTre 00
3JIEKTPOTUTUYECKOU JIMCCOLIMAIUH.
ONEeKTPONMUTBI U HEIIEKTPOJIUTEHI.
Mexaan3m JIICCOIHAITAN
AIIEKTPOIIUTOB c Pa3IMYHBIM
XapakTepoM CBSI3U. Cremnenp
ANEKTPOIUTHUECKOM JTUCCOIUAIIHH.
CunbHBIE U c1a0ble 3JEKTPOJIHUTHL.
JdeMoHcTpanuu

- HcnbiTanue BeleCTB U UX PacTBOPOB
HAa 3JIEKTPOIPOBOTHOCTb.
JlaGopaTopHbIii ONBIT

13. Jucconmanus cl1a0bIX
AJIEKTPOJIUTOB HA TpUMEpPE YKCYCHOM

Xapaxmepmoeamb IIOHATHA
KOJICKTPOJIUTHYECCKAA
Aucconranusa», «3JICKTPOJIUTBI»,
CHEIJICKTPOJIUTHD

Yemanasnusams npuanHHO-
CJIEJICTBEHHBIE CBSI3U MEWKIY
MPUPOJOH IEKTPOIUTA U

CTETIEHBIO €T0 JUCCOIHAIINN

Yemanasnusams npuanHHO-
CJIEICTBEHHBIE BS3U MEXKITY
THIIOM XMMHYECKOI CBSI3U B
BIEKTPOIUTE U MEXAHU3MOM €I
JIMCCOITAIIHA

Ilo3HaBaTe/IbHbIE: IPOBOIUTH
HaOJIIOIEHUS, IENaTh BLIBOIEI,
HHTEPIPETUPOBATH HHPOPMAIIHIO
PeryasiTuBHBIE: BRITIOJNHATE 3aaHUS 110
ONPENIEICHHOMY aIrOPUTMY, CPABHUBATh
pe3yJbTaThl C 3TAJJIOHOM, TPU
HEO00XOJUMOCTH KOPPEKTHPOBAThH OITUOKH
CaMOCTOSTEIIbHO

KoMMYHMKATHBHBbIE: CTPOUTH PEUEBHIE
BBICKa3bIBaHUA B YCTHOW U MUCbMEHHOU
¢dopme; paboTaTh B rpymie st
JIOCTHXKEHHUS 1I€JIU; BhIpaXkaTh U
apryMEHTUPOBATh CBOIO TOUKY 3PEHUS
JINYHOCTHBIE: (hopmupoBanue




KHCJIOTEI MO3HABATEIFHOTO HHTEpPEca K HU3YUCHUIO
XUMMHH; MOHUMAaHUE 3HAYNMOCTH
€CTECTBEHHO-HAYYHBIX 3HAHUHA JIsT
7 OcHOBHBIE OcHOBHBIE IIOJIOKEHUS TEOPHUH X y A
N IIIEHUS IPAKTHYECKUX q
MIOJIOKEHUSI TEOPUU | DICKTPOIUTUUECKOMN JIMCCOITUAIINH. apaKTCpH30BaTh MOHATHA pete pa e saja
o N «CTEIICHb TMCCOLUAIIAN),
anekTposmTuaeckoit | Kimaccudukaiys MOHOB U MX CBOMCTBA.
«CUJIbHBIE U cl1a0bIe
JUCCOIUAIINN KwucaoTel, OCHOBaHHMSI W COIHM Kak
SJIEKTPOIUTED), KKATHOHBD)
AMEKTPOIuTE. WX kimaccupukamms u p ’ ’
«AQHHOHBI», KKHUCIIOTED,
JIMCCOITHAIIHS
«OCHOBAHUS», «COJIN»
JdeMoHcTpanuu ’
- 3aBUCUMOCTH SJIECKTPONPOBOAHOCTH | CocTaBiIsTh YpaBHEHUS
chycHOﬁ KHCJIOTBEI OT KOHIICHTPALUH. aﬂeKTpOHHTquCKoﬁ
- I[BI/DKGHI/IC OKpaIHeHHLIX HNOHOB B JUCCOLIMALMY KUCIIOT,
SJICKTPUIECKOM II0JIC. OCHOBAaHHM U coneit
8-9 XUMHUYECKUE OO0mue XUMHUYECKHE CBOMICTBA Ilo3HaBaTeJbLHBIE: HCIIOJIL30BAThH

CBOMCTBA KUCIIOT
KaK 3JICKTPOJINTOB

KHCIOT: A3MEHEHNE OKpacKu
WHAWKATOPOB, B3aUMOJEHCTBHE  C
METaJIaMH, OKCHIaMU u

THAPOKCUIaMH METAJIOB U  COJIAMHU.
MornekynsapHble U UOHHBIE (TIOJTHBIE U
COKpaIIEHHbBIE) YpaBHEHUS pPEaKIIni.
XUMHUYECKHMM CMBICH  COKpPAlEHHBIX
ypaBHEHUH. YCIOBHA  NPOTEKaHUA
peakuuii MeXay JIEKTPOIUTaMHU 0
KOHIIa. P11 akTUBHOCTH METAIIOB.
JlaGopaTopHbIe ONbITHI

14. 3MeHeHUEe OKpacKu UHAUKATOPOB
B KUCJIOTHOM cpejie.

15.Peakmusi HeWTpalM3ayl pacTBopa
IENOYH Pa3IMYHBIMU KUCIOTaMHU.

16. Ilonyuyenne runpokcuna menu (I1) u
€ro B3aUMOJEHCTBUE C pPa3IU4YHbIMU
KHCIIOTaMHU.

17. B3auMopaeicTBUE CUIBHBIX KUCIOT
¢ okcugom meau (11).

18. B3aumonelictBue  KUCIOT €

Xapaxmepuszosamo od1HME
XUMHYCCKHAE CBOHCTBA KHCJIOT C
no3unuu TOJ]

Cocmasnsimb MOJIEKYJISIPHBIE,
MIOJIHBIE U COKPAILCHHBIE
HMOHHBIE YPaBHEHHS peakuuii ¢
y4acTHEM KHCIIOT

Apeymenmuposamo
BO3MOXKHOCTH HPOTEKAHUS
peaKUuii C y4acTUEM KUCJIOT Ha
ocHoBe npaBuia bepromre u
psla aKTUBHOCTH METAIIOB

Habmooams u onuceisamo
pCaKknun C y4aCTUCM KHUCIIOT

3HAKOBO-CHUMBOJIMYECKHE CPEJICTBA,
OCYIIECTBIISITH HAOIOICHUS, IENaTh
BBIBO/IbI, OCYIIECTBIISITh KIACCU(HUKAIIHIO,
HMHTEPIPETUPOBATH UHPOPMAIIHIO,
MIPEACTABICHHYIO B BUJIE PUCYHKOB U CXEM
PeryasiTuBHbBIE: [IJTAHUPOBATH CBOIO
JIeSITENILHOCTh U TPOTHO3UPOBATH €€
Pe3yNbTaThl, BBIIOIHATh 3aJaHUS 11O
ONPENIEICHHOMY aIrOPUTMY, CPABHUBATh
pe3yJbTaThl C 3TAJJOHOM, TPU
HEO00XO0JUMOCTH KOPPEKTUPOBAThH OLITHOKH
CaMOCTOSATEIBLHO

KoMMYHMKATHBHBIE: CTPOUTH PEUEBEHIE
BBICKa3bIBaHUA B YCTHOW U MUCbMEHHOMU
(dbopme; paboTaTh B rpymme Jist
JIOCTHYKEHHUS LIEH; BBIpaXKaTh U
apryMEHTUPOBATh CBOIO TOUKY 3PEHUS

JInuHocTHBIE: (QopMUpOBaHUE  EIUHOU
€CTECTBEHHO-HAyYHOM  KapTUHBI  MUDA,
¢dopMHpOBaHHE  yMEHHs  IPaMOTHOTO

oOpamieHusi ¢ BelecTBaMH B OBITY U




MeTaJIaMH.
19.  KauectBennas
KapOOHAT-HOH.

20. TlomyyeHue CTymHSI KPEMHHEBON
KUCIIOTHI.

21. KagecTBeHHass peakuusi Ha XJIOPHUII-
WU CyJ1b(aT-uOHBI

peakmus ~ Ha

10 XuMuyeckue OOmue XMMHYECKHE CBOMCTBA X, 5
o N N apaxmepuzo6ams 00IHE
CBOIiCTBa LIEJIOUEH: B3aUMOJEUCTBHE C P P . m
. XUMHUYECKHUE CBOMCTB
OCHOBaHHI Kak KUCJIOTAMH, OKCHIaMU HEMETAJIOB, ec N ¢ CBOMCTBA ™
o OCHOBAHHWI1 C MO3UINHU
AIIEKTPOIIUTOB coirsiMu. OOIIe XUMHUYECKUE CBOMCTBA n A
HEPaCTBOPHUMBIX OCHOBaHMM: | Cocmagnsams MOJIEKYISIPHBIE,
B3aUMO/JICHCTBUE c KHCTIOTaMH, | [oJIHBIE U COKPAILEHHbIE
PasIOXKCHUC IIPH HAIPCBAHUM. HMOHHBIE YPABHEHUS PEAKIHN C
JlabopaTopHbie ONbITHI y4acTHEeM OCHOBaHUH
22. VI3MeHeHHe OKPacKW HMHIHUKATOPOB
B LIEJIOYHOMU cpene. Apeymenmuposams
23. BzaumogelictBue memoueii ¢ | BOSMOXHOCTD IIPOTCKAaHUA
YIJIEKUCIIBIM Ta30M. peakuui ¢ ydacTHEM OCHOBaHUH
24. KauecTBeHHasi peakiusi Ha KaTuol | Ha OCHOBE npasuia beprose
AMMOHISL. Habnooams u onucvieameo
25. Tomyuenne ruapokcuaa meau (II) u | PCAKIHU € y9aCTHEM OCHOBAHHI
€ro pasJIoKEHHE.
11 XUMHYECKHE OO0mme XUMHYECKHE CBOICTBA X, 5
o . . . apaxmepuzoeams 00IHAE
CBOMCTBA COJICH KaK | CPeIHUX COJICH: B3aMMOJCUCTBUE C P P . = .
XAMHYECKHE CBOMCTBA COJIEH C
3JIEKTPOJINTOB KHCIOTAMH, IIEJI0OYaMM, COJIAMH U

MeTaliaMu. B3anMonmencTBHE KHCIIBIX
COJIEH CO MIET0YaMU.

JlaGopaTopHbIe ONbITHI

26. BsaumopeiictBue KkapOOHAaTOB C
KHCIIOTaMHU.

27. TlonmydeHue THIpOKCHIIA >Kele3a
(.

28. BsaumopeiictBue  kenmesa  C
pactBopoM cyibdara Meau (11)

nozuiuu TOJ]

Cocmasnsims MONEKYJISIPHBIE,
MOJTHBIE M COKpAI[CHHbIC
HWOHHBIE YPaBHEHHS PEeaKLuii ¢
y4acTHEM coJiel

Apaymenmuposameo
BO3MO>KHOCTb HNPOTEKAHUS
peaKkuuii ¢ yyacTueM cojiel Ha

XMMHUYECKOH J1a0opaTopuu




OCHOBC ITpaBUJia BCpTOJ'IJ'IC n
paaa akKTUBHOCTU METAJLUIOB

Habniooams u onucvieams
PEAKLIHH C YYaCTHUEM COJIEN

12 Tlonsitue o lmapomms, kak  oOMeHHOE ITo3HaBaTeJbHbIE: HCIIOJIb30BAThH
TUIPOJIU3E COJIeH B3aMMOJICUCTBUE COJEll C  BOJIOM. Yemanaenuaamy 3aBHUCAMOCTE 3HAKOBO-CHUMBOJIMYECKUE CPE/ICTBA JJIS
THIPONIN3 CONM CHIBHOTO OCHOBAHUS H | o iy COCTABOM COJIH 1 PaCKpBITHS CYITHOCTH MPOLIECCOB,
cmaGoil  kucmoTel.  Immponms  comm | FAPAKTCPOM €€ THAPOH3a YCTaHaBIUBATh aHAJOTHH, I€TaTh BEIBOIBL,
craboro  OCHOBaHMS M CHIBHOHU | Angmusuposams cpemy pactBopa | COCTaBISITH HHQOPMALIHMIO B BUIE TaOINLI,
kuciyotsl. [kana pH. C TIOMOIIBIO HHUKATOPOB CX€M, OIIOPHOI'0 KOHCIIEKTa
JemoHcTpanuu PeryasiTUBHbIE: TUTAHUPOBATH CBOIO
OnpenesicHUe XapakTepa cpebl B Hpoznosuposame Thn JIeSITeTIbHOCTh ¥ MTPOTHO3UPOBAThH €€
pacTBopax conei THApONH3a COIIM Ha OCHOBC pe3ybTaThl, BEITIONHATE 3aJaHHS IO
aHanm3a e¢ GopmyIbI OIpE/ICIICHHOMY aJTOPUTMY, CPAaBHHUBATh
Pe3yIbTaThI C TATOHOM, TIPH
HEO0OXOJMMOCTH KOPPEKTHPOBATH OITUOKHI
CaMOCTOSITETILHO
KoMMyYHHKATHBHBIE: CTPOUTH PEUEBBIC
BBICKA3bIBAHUS B YCTHOM U MHUCbMEHHOU
¢dopme; paboTarhb B TpyIIe s
JOCTHMIKCHUA LCIIU; BBIPAXKATL U
apryMeHTHPOBAaTh CBOIO TOUKY 3PEHUS
JInuHocTHBIE: (OpMHpPOBAHHWE YMEHHUS
YIIPABJISTH cBoeH IT03HABATEILHOMN
JIESTEIIEHOCTBIO
13 O0001IeHNe 1 CUCTeMATH3alNs 3HAHUH 110 TeMe «XUMUYECKHE PEaKI[iK B PACTBOPAX JIEKTPOIHUTOBY
14 KonTtposbHas pabora Ne 1 1o teme « XMUMHUYECKHE PEAKIIMU B PACTBOPAX JICKTPOIUTOBY
HeMeTananl U ux coequHenus (21 4)
15 Oo6mmas CrpoeHue aTOMOB HEMETAJIOB Ilo3HaBaTeabHBIE: CO37aBaTh 00OOIICHNUS,
XapaKTepUCTUKA u ux mnonoxenue B Ilepuonmueckoit ObuAacHAmMY, IO Takoe YCTaHABIIUBATh aHAJIOTUH, NI€JaTh BBHIBOJBI.
HEMETAIUIOB CHCTEME. Psa 35eKTpoOTpHUIATENbHOCTH. HEMCTAILIbI [lomyuats wHGOpPMAIMIO W3 Pa3TUIHBIX

Kpucrannmueckue peméTKu

Xapakmepus'oeamb XUMHUYCCKHEC

HCTOYHHUKOB U Hp€06pa3OBLIBaTL €C




HEMETAJNIOB — TMPOCTBIX BEIIECTB.
AnnoTtponus u eé MIPUYHHBI.
dusnyeckrue CBOMCTBA HEMETaJIJIOB.
OOmue XHUMHUYECKHE CBOMCTBA
HEMETAJIJIOB:

OKHCIHUTENIHHBIC 1 BOCCTAHOBUTEILHBIC.
JdeMoHcTpanuu

Kosneknus HeMeTaIoB.

Mopend KpUCTAUITMYECKHX —PENIETOK
HEMETAJIJIOB: ATOMHBIE 17§
MOJICKYJISIPHBIE.

O30HATOpP U MPHHIIMITE €70 PAOOTHI
['opeHne HEMETAIIOB - TIPOCTHIX
BEIIECTB: cepbl, Pochopa, TPEeBECHOTO
YIS

3JIEMEHTBI-HEMETAJIIbI, UX
cTpoeHue, GU3NIECKUE ’
XUMHYECKHE CBOWCTBA MPOCTHIX
BEIICCTB-HEMETAIIOB

Ilpeockasvieams CBOMCTBA
3JIEMEHTOB-HEMETAJUIOB B
3aBUCUMOCTH OT UX TOJOXKCHUS
B [ICXD

Yemanasnusams npuauHHO-
CJIEJICTBEHHBIE CBSI3U MEXKIY
CTPOCHUEM aTOMa, XUMUYECKOMI
CBs3b10, TUIIOM
KPUCTAJUIMYECKON PELIETKU
HEMETAIlJIa ¥ €r0 COEANHEHUH U
(hm3nueCKUMH CBOHCTBAMH
JAaHHOTO HEMeTaslla U ero
COCIMHEHHUH

Jloxazviéams OTHOCUTEIBHOCTh
NOHATUH «METaJLI» U
«HEMETAJID

PeryasiTuBHbIe:  (QOpMYyIHpOBAaTH  LIENb
ypoOKa W CTaBHTh 3a/adyd, HEOOXOIUMBIC
Ui ee JOCTHKCHHUS, TJIaHUPOBATh CBOIO
JeSITeIbHOCTh W MPOTHO3MPOBATH  €¢
pe3ynbTaThl; paboTaTh B COOTBETCTBHUHU C
MPEIIOKEHABIM ~ aJTOPUTMOM,  CBEPATH
CBOM JICUCTBHSA C LIEIBIO
KomMmyHukaTuBHble: CTPOUTH pevEBbIC
BBICKA3bIBaHU B YCTHOH (popme, cTpouTh
a¢dhexkTuBHOE B3aUMO/JICHCTBHE c
OJTHOKJIACCHUKAMH, BBIPaKaTh u
apryMeHTHPOBATh CBOIO TOUKY 3PEHUS
JIn4yHOCTHBIE: ®opMUpOBaHHE
MO3HABATEIFHOTO HMHTEpeca K H3YYCHHUIO
XUMHUH, (dhopMupoBaHue Hay4JHOTO
MHPOBO33pEHHsI, MOHUMaHUE 3HAYUMOCTH
C€CTCCTBCHHO-HAYYHbIX 3HAaHUM JIsL
peleHHs MPaKTHYECKUX 3a/1a4
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OOmas
XapaKTepHUCTUKA
HemerayioB VIIA —
TPYIIIIBI —
TaJOTeHOB.
NHucrpykTax o Th

I"amorensr, CTpOEHUE X
aToMOB M MoJieKysl. DuU3nyeckue u
XUMHUYECKHE  CBOMCTBA  TaJIOT€HOB.
3aKOHOMEPHOCTH H3MEHEHUSI CBOMCTB
TaJlOTEHOB B 3aBHCHUMOCTH OT UX

MIOJIOKEHUS B IIepunonnueckoit
cucreMe. HaxokaeHue TajloreHOB B
MIpUPOIE n AX MOJIyYCHHUE.
buonornueckoe 3HAUYCHHE H
MIPUMEHEHHUE TaJIOTEHOB.
JeMoHCcTpanun

OOpa3upl  TaJOreHOB -  MPOCTBIX
BEIISCTB.

BzanmoneiicTtBrue raJjoreHoB c
METaJIaMH.

Xapaxmepuzoéams CTPOEHUE,
(hm3nyecKre U XUMHYECKUE
CBOWCTBA, IOJTY4YCHHE U
IIPUMEHEHUI TAJIOTEHOB B
u1age oo611ero, 0cOOEHHOro 1
€IMHUYHOIO

Yemanasnusams npuurHHO-
CJIEACTBEHHBIE CBA3U MEXKIY
CTPOCHUEM aToMa, XUMUYECKOM
CBSI3BI0, TUIIOM
KPUCTAJUIMYECKON PEILIETKH Y
TaJIOTeHOB U (PU3UYECKUMHU
CBOMCTBAaMH DTHX BENIECTB

Ilo3naBaTtebHbIE: UCIIOJIb30BaTh
3HaKOBO-CHMBOJINYECKHE CpEACTBA  JIJIs
pelieHus 3a1av; co3jaBaTh 0000IIeHUs,
YCTaHABIIMBATh aHAJIOTUH, JEJaTh BBIBOIBIL.
[lonywats uHpOpPMAMIO M3 Pa3TUIHBIX
HCTOYHUKOB U MPE0OpPa30BHIBATH €€

PeryasiTuBHble:  (QoOpMynMpoBaTh  LENb
ypoKa M CTaBUTHb 3a/1add, HEOOXOAMMBIE
JUISL €€ JOCTH)KEHWS, IUIaHHUPOBATh CBOIO
JIeATENIbHOCTh M TMPOTHO3HWPOBAaTh €€
pe3yibTaThl; paboTaTb B COOTBETCTBHU C

MPEJJIOKEHHBIM ~ aJITOPUTMOM,  CBEPSTH
CBOH JE€HCTBHUSA C LIEIBIO
KoMMyHMKAaTHBHBIE: CTPOUTH pPEUYEBHIC

BBICKa3bIBaHUA B YCTHOH (hopMme, CTPOHUTH




BriTecHenne xmopa OpoMoM WM HoOJA
W3 pacTBOPOB UX COJEH

a¢hexkTuBHOE B3aUMO/JICHCTBHE c
OJTHOKIIACCHUKAMH, BBIPAKATh u
apryMEeHTHPOBATh CBOIO TOUYKY 3PCHUS

17 Coenunenus lNamorenoBoaopos! u JInuHocTHBIE: ®dopMupoBaHue
rajoreHoB COOTBETCTBYIOLLIKE UM  KHCIIOTBIL: Aapaxmepusoeamy COCTaB, [IO3HABATEJIBHOIO HHTEpPECa K H3YUYCHUIO
IJIaBUKOBAS, COJISIHAS, cbmfmecxne 1 XHMIHCECKHE XUMWH, (dhopmMupoBaHue Hay4JHOTO
OpOMOBOZOPOAHAS, HOJOBOJOPOTHASL. CBOMCTBA, TMOMYHCHUC 1 MHUPOBO33pEHHsI, MOHHMaHUE 3HAUYUMOCTHU
I'anorenunel. KauecTBeHHBIE peakiuu TIPUMCHCHHC COCAMHCHIH €CTECTBEHHO-HAyUHBIX 3HAHUM JUTSt
Ha rajoreHua-uoHsl. IIpuMeHeHue TaIoTCHOB peuIeHus IPaKTUYECKUX 3a]1a4
COCHHHCHHﬁ TaJIOTCHOB nu uxX | Hazvieamo COEIMHEHUS
OHoJIOrnyecKas POJIb. raJIOr€HOB I10 (bopMyne u
JemoHcTpanuu cocmasnsims (POPMYIIHI IO X
Konnexkuuss npupogHBIX COEAMHEHHUM | Ha3BaHMIO
XJIopa.
JlaGopaTopHbiii OIBIT 29. | Yemanasnusame Ipu4UHHO-
KauectBennas peakumus Ha Xjgopup- | CICACTBCHHBIC CBSH MEKAY
HOHEI CTPOCHUEM aTOMa, XUMUYECKOI
CBSI3bI0, TUTIOM
KPUCTAJUIMYECKON PELIECTKH Y
TaJIOTEHOB U (PM3UYECKUMH
CBOMCTBaMH 3THX BENICCTB
Buinoansame pacuersl 1o
XUMHYECKAM (HOopMyIIaM |
YPABHEHUSAM PEAKLIUHI,
MPOTEKAIOLIUX C yYaCTUEM
COEIMHEHHUH TaJIOT€HOB
18 O6mras OO6mras xapakTepucTHUKa JIEMEHTOB Io3HaBaTeabHBIE: CO37aBaTh 00OOIICHNUS,
XapaKTepUCTHKA VIA-rpynnsl. Cepa B mpupoae u eé Hasams obmyio YCTaHaBIUBATh aHAJIOTHH, J1€JaTh BBHIBOJBI.
anemeHToB VIA- MOJIyYCHHUE. AnnorpornHsie XapaKTCPUCTHKY aTOMOB, [IpoBoauTh HaOIIOICHAE,
TPYIIIIBI — MOIU(UKALIUM CEPBl U WX CBOWCTBA. TIPOCTBIX BCILCCTB 1 CTPYKTYypUPOBaTh HH()OPMAITUIO
xanpKkoreHoB. Cepa | XUMHYECKHE CBOWCTBAa cepbl Hu €€ COC/THHCHHH XAI-KOTCHOB B PeryasiTuBHble:  QOpMyITHpOBATH  IIENb
MIPUMEHEHHUE. 3aBHCHMOCTH OT HX IOJIOXKCHIA ypOKa W CTaBHTh 3a/iayd, HEOOXOIUMbIC
JemoncTpannn  B3auMonelictue B 1ICX3 Ul €€ JOCTUXKEHUS, IUIAaHUPOBAaTh CBOIO

ceppl C MeTaulaMu. ['opeHme cepsl B
KHCIIOpOJIe

Xapaxmepuzosams CTpOCHHE,
AIOTPOIHIO, PU3HYECKHE U
XMMHYECKHE CBOWCTBA,

NeATeTLHOCTh W NPOTHO3UPOBATH €€
pe3ynbpTaThl; paboTaTh B COOTBETCTBHH C
NPEAJIOKEHHBIM ~ QJITOPUTMOM,  CBEPSTh




MOJIYy4YCHUC U IPUMCHCHHEC CCPbL

Yemanaenusams npuauHHO-
CIICZICTBEHHBIE CBSI3U MEXKIY
CTPOCHUEM aToMa, XUMUYECKOU
CBSI3BIO, THTIOM
KPUCTaJUTMUECKON PEeIIeTKH
cepsl U ee PU3NYECKUMHU U
XMMHYECKAMH CBOHCTBaMU

Buinoansame pacuers o
XUMUYECKUM QopMyiaM U
YpaBHEHUSIM PEAKLIUM,
MIPOTEKAIOIIUM C YYaCTHEM CEPbI

Habniooame n onucwvieams
XUMHYECKUAHN SKCIIEPUMEHT 10
TOPEHHUIO CePhI Ha BO3IyXE U B
KHCIIOPOJIE ¢ COOI0ACHUEM
npasui Th
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CepoBoaopon u
cyJbhuIbI
NHucrpykTax o Th

CepoBOIOPO: CTPOCHUE MOJIEKYJIBI,
(huzrUecKre U XUMUUYECKHE CBOKCTRA,
MOJTy4YeHHe U 3HaYCHHE.
CepoBogopoanas kucnora. Cymbhuast
U UX 3Ha4YeHue. JlroMuHo(ops.
HemoncTpanuu: Komnexnus
cynebuaHbx pya. KauecTBennas
peaxius Ha Cynb(GUA-HOHBI

Xapaxmepuzoeams cocTas,
(du3nUecKue U XUMHYECKHe
CBOICTBa, TIOJTyYEHUE U
MPUMEHEHNE COSANHEHUH Cephl
B CTETICHH OKUCIICHHUS -2

Hasvieams coemuHEHHs CEPhI B
CTETIEHU OKHCIIEHHS -2 110
(dhopMyJie U COCTaBIIATh
(bOopMyJIBI 110 HA3BAHUIO.

Cocmasnsams MONEKYJISIPHBIE U
VMOHHBIE YPaBHEHUS PEaKIINH,
XapaKTepHU3YIOIUE CBONCTBA
Cephl B CTENICHU OKHUCIICHUS -2

Onucwvieamsw IIPOLCCChI
OKHCJICHUA-BOCCTAHOBJICHMU,
OnpeaACIATb OKHUCIIUTCIIb U

CBOM JICHCTBUSI C LIENBIO
KoMMyHHKaTHBHBIC: CTPOUTH pEUEBBIE
BBICKa3bIBaHHA B YCTHOH (hopMe, CTPOHUTH
a¢dhexkTuBHOE B3aUMO/JICHCTBHE c
OTHOKJIACCHUKAaMHU, BBIpaXKaTh u
apryMeHTHPOBAaTh CBOIO TOUKY 3PEHUS
JInynoctHbie: DOpMHUPOBAaHUE  yMEHUS
YIPaBIATH cBoeil MO3HaBaTEIbHON
JIEATENBHOCTBIO, (dopmupoBaHue
MPaBUIBHOTO OOpAaIlleHHs C BEIECTBaMHU B
XMMHUYECKOH 1ab0paTopru U OBITY




BOCCTAaHOBUTEIE U COCTABIIATE
3JICKTPOHHEIHN OalaHC B
peaKIusAX ¢ y4aCTHEM CEPHI B
CTEIEHH OKUCIIEHUS -2
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Kucnopousie
COETMHEHMUSI CEPHI

Okcun ceprI(1V), CepHHUCTas
Kucnora, cynehutel. KauecTBeHHAs
peakuus Ha CyIb(QUT-HOH.

Oxkcun cepoi(VI), cepHas kuciora,
cynedatel. KpucrammoruapaTsl.

JdemoHcTpanuu
ObecBeunBaHUE OKPALICHHBIX TKaHEH
Y IIBETOB CEPHUCTHIM Ta30M.
B3anMopeiicTBuE KOHUEHTPUPOBAHHOM
CEpHOM KHUCIIOTHI C MEBIO.
OOyriuBaHue OpPraHUYECKUX BEIECTB
KOHLICHTPUPOBAHHON CEPHOM KHUCIOTOU

JlabopaTopHbIii onbIT30.
KauectBeHHass peakisi Ha Cyibgar-
HOHBI

3anucvigams HOPMYITBI OKCHIOB
Cepbl, Ha3bIBATh UX, ONKICHIBATH
CBOICTBa Ha OCHOBE 3HAHUI O
KHCJIOTHBIX OKCHJIaX

Xapaxmepu3zosams cocTas,
¢du3nUecKue 1 XUMHYECKHe
CBOMCTBa CEPHOU KHCIIOTHI KaKk
JJIEKTPOJINTA

Xapaxmepuzosamb
CBOMCTBAaKOHLICHTPUPOBAHHOMN
CEpPHOM KHUCIIOTHI KaK
OKHCIIUTECIIA

Cocmasnsims MONEKYJISIPHBIEC U
MOHHBIC YPaBHEHUS PEaAKITHA,
XapaKTEPU3YIOIINE XUMUICCKIE
CBOMCTBa CEPHOU KUCIIOTHI

Pacnosnasame cynbhat-noHsl

Onucwvieamov MPOLIECCHI
OKHCIIEHUSA-BOCCTAHOBJICHMS,
OMPEACIATH OKUCIUTEIb U
BOCCTAHOBUTEJIb U COCTABIIATE
3JICKTPOHHBIH OanaHc B
pEeaKIUAX C y4aCTHEM CEPhI B
CTEIEHN OKHUCIECHUS +4 U +6

Buvinoaname pacyeTsl 1o
XUMHYECKUM (opMyTIaM H
YPABHEHUSIM PEAKLIUH,
MIPOTEKAIOIIUX C YIaCTHEM
CEpPHOU KHUCIIOTHI




21 Oo6mmas OO01as XapakTEePUCTHKA 3JICMCHTOB
XapaKTEePUCTHKA VA-Tpymisl. A30T, CTpOEHHE €ro aToMa Hasams obuyro
aneMeHToB VA — 1 MoJieKyJiel. usnueckre u XapaKTCpHCTHKY aTOMOB,
rpynnsl. A30T XUMHUYECKHE CBOWCTBA U IPUMEHEHNE TIPOCTBIX BEILCCTE 1
a30Ta. A30T B IPHPOJIE H €r0 COCIUHEHHUIA AIeMEHTOB VA -
GHOJOTHICCKAS POTTD. TPYMITBI B 3aBUCUMOCTH OT HX
JlemoHCTpamHH nonoxkenus B IICXD
Huarpamma «CocTaB BO3/yXa» Xapaxmepuzoeamsb CTpOCHUE,
BuneodparmenTs! u cnaias! «IITnasn (U3HYECKUe U XUMHYECKHE
6azapbi» CBOICTBA, MIOJIYYEHUE U
MIpUMEHEHHUE a30Ta
Yemanasnuseams prauHHO-
CJIEJICTBEHHBIE CBSI3U MEXKIY
CTPOEHUEM aTOMa, XUMHUUYECKOMN
CBSI3BIO, TUTIOM
KPUCTAJUIMYECKON PELIETKU
a30Ta U ero PU3NICCKUMHU U
XUMHYECKUMHU CBOWCTBAMHU
Buvinoaname pacyeTtsl 1o
XUMHYECKUM QopMyiaM U
YpaBHEHUSIM peaKIni,
MIPOTEKAIOLINM C y4acTHEM
azoTa
22 Ammuak. Comn AMMHaK, CTpOEHHE MOJIEKYJIBI U

aMMOHMUA

¢usnyeckue cBoicTBa. AMMHaUHAs
BOJIa,, HAIIATBIPHBIN CIIUPT, THAPAT
aMMuaka. JJoHOpHO - aKLIENTOPHBIN
MEXaHU3M 00pa30BaHMsI KaTHOHA
aMMoHHsA. BocctanHoBHUTEIBHBIE
cBoiicTBa ammuaka. Cou aMMOHMS U
ux npuMeHeHue. KauectBenHas
peaxius Ha KaTHOH aMMOHHUSI.
JeMoHCcTpanun

[lonyyenue, cobupanue u

Xapaxmepu3zosams cocTas,
CTPOEHUE MOJIEKYIbI,
¢u3nUecKue 1 XUMHYECKHE
CBONCTBA, IOJly4YE€HUE U
NPUMCHCHHUE aMMHUaKa

Ha3zvisams conmm aMMOHUSI 110
(hopmynam U COCTaBIATH
(hopMyIIBI TT0 X HA3BAHUSM

Cocmasnsimb MONEKYISIPHBIE U

IMo3naBaTeabHBIE: CO3aBaTh 00OOIICHNU,
YCTaHABJIMBATh AHAJIOTHH, JICJIaTh BHIBOJIBI.

[TpoBoauTH HabroeHue,
CTPYKTYPUPOBATh HHPOPMALIUIO
PeryasituBHble:  (HOpPMYIUpOBaTh  II€Nb

ypoKa M CTaBUTh 3a1add, HEOOXOAMMBIE
JUIsL ee JOCTHO)KEHUs, IUIaHUPOBAaTh CBOIO
JIeATENIbHOCTh M TMPOTHO3HMPOBAaTh €€
pe3ynbTaThl; paboTaTh B COOTBETCTBHU C
MPEJIOKEHHBIM  aJrOPUTMOM,  CBEPATH
CBOH JEHUCTBHUA C LIEIBIO
KoMMyHHKaTHBHBIEC: CTPOUTH pEUEBbBIE
BBICKa3bIBaHUA B YCTHOH (opMme, CTPOHUTH
a¢hexkTUBHOE B3aUMO/JICHCTBHE c
OJTHOKJIACCHUKaMHU, BBIpaXaTh u
apryMeHTHPOBATh CBOIO TOUKY 3PEHUS
JInynocTHble: DOpMHUpPOBAaHUE  YMEHUS
YIIPABJISTH cBoel [I03HABATEJILHON
JIEATENBHOCTBIO, (dhopmupoBaHue
MPaBUIBHOTO OOpallleHHs C BEIISCTBAMHU B
XMMHUYECKOH J1ab0paTopru U OBITY




pacrosHaBaHUe aMMHuaka. PaznoxxeHue
JIMXpoMaTa aMMOHHS

JlaGopaTopHblii onbIT31.
KauecTBeHHas peakiysi Ha KATHOH
aMMOHUS

HOHHBIEC YPaBHEHHUS pEaKILIMi,
XapaKTEPU3YIOIINE XUMUYECKUE
CBOMCTBA aMMHaKa U coJjiei
aMMOHUS

Cocmasnsamo YpaBHCHUA
OKHCJIIHUTCIIBHO-
BOCCTAaHOBUTCIIBHBIX pCaKHI/If/i (¢
Y4aCcTueM aMMHaKa ¢ IOMOUIBIO
METOa JICKTPOHHOT'O Oananca

Yemanasnuseams npuurHHO-
CJIEICTBEHHBIE CBA3U MEXY
BUJIOM XHMUUYECKOM CBSI3H,
THIIOM KPUCTAJUINYECKON
PELIETKH B aMMHUAKE U COJISIX
aMMOHUS U PU3NIECKUMHA U
XHMHYECKUMH CBOMCTBAMH 3THX
BEIIECTB

Habnooame u onucvieamo
XUMUYECKUN DKCIIEPUMEHT 110
pacro3HaBaHUIO HOHOB
aMMOHMS C COOITIOICHUEM
npasui Th

Buinoansame pacuersl 1o
XUMHYECKAM (HOopMyIIaM |
YPABHEHUSAM PEAKLIUHI,
MIPOTEKAIOLINM C y4acTHEM
aMMUakKa

23-24

Kucnoponusie
COEJIMHEHMS a30Ta

Okcuapl a30Ta: HecoaeoOpasyromme
U KHCJIOTHBIC. A30THCTasi KHCIOTa M

HUTPUTBI.  A30THass  KHCIOTa, €€
IIOJIy4eHHE U cBOKcTBA. HUTpaTsl.
JeMoHCcTpanun

B3aumopeiicTBue KOHIIECHTPUPOBAHHOU

3anucvisame HOPMYJIbI OKCHIOB
a30Ta, Ha3bIBaTh UX, OIIMCHIBATH
CBOICTBA Ha OCHOBE 3HAHUN 00
OKCHIax

Cocmasnsimb MONEKYJISIDHBIE U

IMo3naBaTejbHbIE: CO31aBaTh 000OIIEHUS,
YCTaHABIIMBATh AHAJIOTHH, JEIaTh BBIBOIBI.

[MpoBoauTH HaOJroIeHHe,
CTPYKTYpUPOBATh UH(POPMAIIHIO
PeryasiTuBHble:  (OpPMYIHMpOBATH  IEJb

YpOKa H CTaBUTb 3adaydu, HCO6XOZLHMBIC




A30THOM KUCJIOTHI C MEJIBIO

T'openue yepHoro nopoxa
Paznoxxenue HUTpaTa Kaaus U TOpeHUE
JIPEBECHOT0 YroJibKa B HEM
JlaGopaTopHblii onbIT 32.
XHUMHUYECKHE CBOMCTBA a30THOM
KHUCIIOTBI KaK 3JIEKTPOJIUTA

HOHHBIEC YPaBHEHHUS pEaKILIMi,
XapaKTEPU3YIOIINE XUMUYECKUE
CBOMCTBa OKCHJIOB a30Ta U
a30THOM KHUCJIOTHI KaK
3JIEKTPOIUTA

Xapaxmepuzosams a30THYIO
KHUCJIOTY KaK OKHCJIHUTEIb

Cocmaensams ypaBHEHUS
OKHCIIUTENIBHO-
BOCCTAHOBUTENBHBIX PEAKLIMIA,
XapaKTepU3YIOIUX XUMUUECKUE
CBOMCTBA a30THOM KHUCIJIOTBI KaK
OKHCIIUTEISA, C TIOMOLIBIO
METO/1a IIEKTPOHHOTO OallaHca

Buvinoansame pacuers o
XUMUYECKUM QopMysiaM U
YpaBHEHUSIM PEAKLIUM,
MIPOTEKAIOLINX C yYaCTUEM
A30THOU KUCJIOTBI

JUTsL €¢ JOCTHXKCHUS, TUIAaHUPOBATh CBOIO
JIeATENIbHOCT M TMPOTHO3WPOBAaTh €€
pe3ynbTaThl; padoTaTh B COOTBETCTBUHU C
MPEIUIOKCHHBIM ~ aJlTOPUTMOM,  CBEPATH
CBOM JIEUCTBUA C LIEJIbIO
KoMMyHMKaTUBHBIE: CTPOUTH pEYEBHIE
BBICKa3bIBaHUS B YCTHOW (popme, CTpOUTh
a¢hekTuBHOE B3aUMO/JICHCTBHE c
OJTHOKJIACCHUKaMH, BBIpaXXaTh u
apryMEeHTHPOBATh CBOIO TOUYKY 3PCHUS

JInynocTHble: DOpMHUpPOBAaHUE  YMEHUS
YIIPABISTH cBoeH MO3HABATEILHOMI
JIEATENBHOCTBIO, (dhopmupoBaHue

MPaBUIBHOTO OOpallleHHs C BEIISCTBAMHU B
XUMHYECKOH TabopaTopuu u OBITY

25

®docdop u ero
COCTMHCHUS

®docdop, cTpoeHre aToMa U
ammorporust. Docuapr. Pochun.
Oxcun pocdopa(V) u oprodochopuas
kucnota. Dochatel. DochopHble
ynoopenus. UHCEKTHITUIBL.
Jemoncrpauun O6pa3isl IPUPOTHBIX
coeauHeHmit Gpocdopa. ['opeHne
(hocdopa Ha BO3AyXE U B KUCIOPOJIE.
[Tomyuenue 6enoro pochopa u
HCIIBITAHUE €TO CBOWCTB
JlaGopaTopHbIii onbIT 33.
KauectBennas peakuus Ha Gpocdar-uoH

Xapaxmepuzoéams CTPOEHUE,
AIITIOTPOIIHIO, GU3NIECKHUE U
XUMHYCCKHE CBOMCTBA,
MOJTy4YeHUE U TPUMEHEHHE

thocdopa

CaMOCTOATENbHO ONnuUCHI8ams
cBoiicTBa okcuaa pocdopa (V)
KaK KHUCJIOTHOT'O OKCHJIa U
cBoiicTBa (OCHOPHOH KUCITIOTHI

Hnnrocmpuposams cBOMCTBA
okcuna docdopa (V) n
hochopHOU KHCITOTHI
ypaBHEHUSMU
COOTBETCTBYIOIIUX PEAKLIUI

IMo3naBaTebHBIE: CO3aBaTh 00OOIIECHNS,
yCTaHABJIMBATh AQHAJIOTHH, JIEJIATh BHIBOJIBI.

[MpoBoauTH HaOJroieHue,
CTPYKTYpUPOBATh UH(POPMAIIHIO
PeryasiTuBHble:  (OpMyIHpOBAaTH  IEJb

ypOKa W CTaBHTh 3a/ladyd, HEOOXOIUMBIC
IUISL €€ JOCTHIKEHUS, TUTAaHUPOBATh CBOIO
JIeATENIbHOCT M TPOTHO3WPOBaTh €€
pe3ynbTaThl; paboTaTh B COOTBETCTBHHU C
MPEMIOKCHABIM ~ aJITOPUTMOM,  CBEPSTH
CBOH JE€HCTBUSA C LIEIBIO
KoMMyHMKAaTHBHBIE: CTPOUTH pPEUEBHIC
BBICKa3bIBaHUs B YCTHOH (opme, CTpOUTh
a¢dhexkTuBHOE B3aMOJICHCTBHE c
OJTHOKJIACCHUKAMH, BEIpaXKaTh u
apryMEHTUPOBATh CBOIO TOUKY 3PEHHUSI




Pacnosnasame docdar-uonst

JInynoctHbie: DOpMHUPOBAaHUE  YMEHUS
YIPABISTH cBoeH MO3HABATEJILHOMN
JIEATEIbHOCTBIO, ¢dhopmupoBaHue

MPAaBWJILHOTO OOPAIICHUs C BEHICCTBAMH B
XUMHYECKOH 1abopaTtopuu u OBITY

26 Oobmas OO0m1ast xapakTeprCTHKA IeMeHTOB [V

XapaKTepUCTHKA A-Tpynmbl: 0COOEHHOCTH CTPOCHUS Hasams obmyio

anemeHTOB IVA- aTOMOB, IPOCTHIX BEIIECTB U XapaKTCPUCTHKY aTOMaM,

rpymmsl. Yriepon COEJIMHEHUH B 3aBUCUMOCTH OT TIPOCTBIM BCIICCTBAM H
OMOYKCHIS SICMEHTOR B coeanHeHus dneMeHToB |V A-
Ilepuonuueckoil cucreme. YTiepon. TPYIIIBI B 3aBUCUMOCTH OT HX
Annotponssle MogudHUKaLuy: aamas, nonoxerns B 1ICX3
rpaut. AMOPHBIN yriIepoa: caxa, Xapaxkmepu306amubCTpOCHHUE,
aKTI/IBI/IpOBaHHBH‘/’I YroJib. AI[COp6HI/Iﬂ. AJUIOTPOIIHIO, (1)I/I3I/I‘ICCKI/IC u
XuUMHUECKHE CBOMCTBA yIiIepoa. XHMHYECKHE CBOWCTBA,
KokcoxuMuyeckoe NpOU3BOACTBO U €0 | [joyrydeHHe U IPUMEHCHHE
npozykuust. KapOuer. amMopQHOro yriepoaa
HemoncrpannuKomneknus «O0pa3ubt
MIPUPOTHBIX COSAMHEHUH YTIepoaa» CpafHWamb CTPOCHHC U
[Moptper H./].3enuncKorO. CBOliCTBa anMa3a U rpapura
Hornomf:HHe AKTHBHPOBAHHBIM YIIIEM | (0 o o o T EITBHO-
PacTBOPCHHbIX BCILECTB MIIM Ta30B. BOCCTAHOBUTEJILHBIE CBOMCTBA
YcTpolcTBO poTHBOrasa. yrieposa

27 Kucnopoausie Oxcup yrnepoaa(ll): ctpoenne
COCIMHEHHS MOJIEKYJIbI, TOJY4YE€HHE U €er0 CBOWCTBA. Xapaxmepusosambcocras,
yriepoa Oxkcun yraepoga(IV): crpoenune (pusHIeCKHe X XMMITECKHE

MOJIEKYJIbI, [IOJy4E€HHUE U €r0 CBOUCTBA.
VYronpHas kucnora. Comu yroiabHOR
KHCJIOTBI: KapOOHATHI U
rupokapOoHaThel. TexHuueckas u
MUIIEBas COJa.

JlaGopaTopublii onbIT 34. [lonyyenue
Y CBOMCTBA YrOJIbHOW KUCIOTHI. 35.
KauecTBenHas peaxiys Ha KapOoHaT-
WOHBI

CBONCTBA, IIOJly4YE€HUE U
IIPUMEHEHUE OKCHUJIOB yIJIepoa

Yemanasnusams npuunHHO-
CIIEJICTBEHHBIE CBSI3U MEXKIY
BHJIOM XUMHYECKOU CBA3H U
TUIIOM KPUCTAJUTMYECKOU
pEILIeTKH B OKCHUJAX yriepoja u
uX (PU3NIECKUMH U
XUMHUYECKUMU CBOWCTBaMH, a

IMo3naBaTeabHBbIE: CO3aBaTh 000OIICHNU,
YCTaHABIIMBATh AHAJIOTHH, JEIaTh BBIBOIBI.

[IpoBomuTH HaOIIoACHME,
CTPYKTYpUPOBATh UH(POPMAIIHIO
PerynsituBHble:  (opMyNIMpoBaTh  IIEJb

ypoKa M CTaBUTh 3aJauyd, HEOOXOAMMBIE
JUId ee IOCTIKECHHMS, IJIAHUPOBAaTh CBOIO
JIeATeIbHOCTh M TMPOTHO3HWPOBaTh €€
pe3yibTaThl; paboTaTh B COOTBETCTBHU C
NPEIVIOKCHHBIM ~ allTOPUTMOM,  CBEPSTH
CBOH JEHUCTBHUA C LIEJIBIO
KoMMyHMKaTHBHBIE: CTPOUTH pedeBbIe
BBICKa3bIBaHU B YCTHOH (opme, CTPOHUTH
a¢dhexkTrBHOE B3aMMO/ICHICTBHE c
OJTHOKJIACCHUKaMH, BBIPQKATh u
apryMEHTHPOBATh CBOIO TOUKY 3PEHUS
JlnynocTHble: DOpMHUPOBAHUE YMEHUS
YIIPABJISTH cBoel II03HABATEIILHOMN
NIeATEeTLHOCTHIO, (dhopmMupoBanue
MPaBUIBHOIO OOpallleHHs C BEIIECTBAMHU B
XMMHUYECKOH J1ab0paTopru U OBITY




TAaKXXC IMTPUMCHCHUCM

Cobniooams nipasmiia Th mpu
HCIIOJIb30BAaHUY TTEYHOTO
OTOIUICHUS.

Oxa3viéamp NEPBYIO TOMOILb
MIPU OTPABJIICHUU YTapHBIM
rasomM

Xapaxmepu306ambcocTas,
¢du3nUecKkue U XUMHYECKHe
CBOICTBA, OJy4YECHUE U
MPUMEHEHNE YTOJIBHON KHCIOTHI

Pacnosnasame xapOoHAT-MOHBI

Buvinoanamu pacyeTsl 1o
XUMUYECKUM QopMyiaM U
YPAaBHEHUSM PEAKLIUH,
MIPOTEKAIOIUX C YIACTHEM
COEIMHEHUH yriepoja

28

YrneBo1opo/ibl.
Huctpykrax no Th

Oprannueckas XUMHUSL.
YTrI1eBoI0pOABL..

MeraH, »TaH M IponaH Kak
IIpe/ieIIbHbIE (HacpIIEHHBIE)

YTiaeBoaAOPOAbL. OTuiaeH u allCTHJICH,
KaK HCIIPEACIbHBIC (HeHaCBIH_IeHHLIG)

YIJIEBOJOPOABL. CTpyKTypHBIE
(hopmybt BEIIECTB. I'openne
YTIEBOJOPOJIOB. Peakuun
JACTUAPUPOBAHUA IMPEACIbHBIX
YIJIEBOIOPOIOB. KauecTBenHsbie
peakuuu Ha HETpeebHbIC
COEJTMHEHMS.
JdeMoHcTpanuu

MO,Z[CJ'II/I MOJICKYJI MCTaH4, 3TaHa,
OTHJICHA, allCTUJICHA. B3aI/IMOI[€I>iCTBI/Ie

Xapaxmepuzoeamo
O0COOCHHOCTH COCTaBa U CBOHCTB
OPraHUYECKUX COEAUHEHUM

Pasnuuams npenensHble U
HeIlpe/eNbHbIE YIIIEBOIOPObI

Haszvieame u 3anucviéams
(hopMyITEl (MONIEKYIISIPHBIE H
CTPYKTYpHBIE) BaKHEUIIINX
Hpe/ICTaBUTENEH YIIIeBOJOPOJIOB

IMo3HaBaTeJbHBIE: UCIIOJIb30BaTh
3HAKOBOE MOJICTMPOBAHUE, OCYIIECTBISTH
CpaBHEHHE, KiacCH(UKAIUIO, CO31aBaTh
00001IIeHNsI, YCTaHABIMBATh  AHAJIOTHH,
JienaTh BBIBOJIBI, CTPYKTYpPHPOBAThH
WH(POPMAITIIO

PeryasitTuBHble:  (OpPMYJIHMpOBATH  IEIb
ypoKa M CTaBUTh 3a/aud, HEOOXOIMMBbIC
JUIS ee JOCTIDKCHHUS, IJIAHUPOBATH CBOIO
JeSTeIbHOCTh M MPOTHO3UPOBaTh  €e
pe3ynbTaThl; paboTaTh B COOTBETCTBUHU C

NPEIJIOKEHHBIM ~ AJITOPUTMOM,  CBEPSATH
CBOH JE€HCTBUS C LIEIBIO
KoMMyHMKATHBHBIE: CTPOUTH pPEUYEBbHIC

BBICKAa3bIBaHUS B YCTHOﬁ (bopMe, BCCTH
AUAJIOr W y4aCTBOBATb B AHMCKYCCHUM NIJId




THJIeHa ¢ OpOMHOM BOAOH W BBISBICHUSA pa3HBIX TOYEK 3pEHMsI Ha
pacTBOpOM IepMaHraHATa KaJIHsl paccMaTpUBaeMyo HH(pOpMALHIO,
BBbIpaXkaTb U apryMEHTUPOBATh CBOIO TOUKY
29 Kucnopoaconepxka | CoupThl. OTHIOBBIA CIIUPT, €T0 3peHust
M€ OPraHUYEeCKUe | MOJyYeHHE, IPUMEHEHUE U Aapaxmepusosams CIHUPTEL H JInyHOCTHBIE: (hopmupoBaHue
COCIMHEHHUS ¢busnonornyeckoe ACHCTBHE. kapGOHOBbIE KHCIIOTH KaK J0OPOCOBECTHOIO OTHOLICHUS K YYCHHIO U
TpéxaTOMHBIN CIUPT TIIULEPHH. KHCTIOpOACOACpKAIHe YMEHUS YIPaBIATh CBOEH IO3HABATEIbHOU
KauecTtBenHas peaxius Ha OPTaHUTCCKAC COCMMHCHHA JIeSATENIbHOCTBIO
MHOT'0aTOMHBIE CITUPTHI. Y KCYCHast Knaccuguyuposams CIHPTHI 110
KHCJIOTA - IPEICTaBUTENb Kilacca YHCITY THAPOKCHIIBHBIX TPYIII B
KapOOHOBBIX KHCIIOT. HX MOJIEKYJIax
HeMoHcTpannu
OG11He XUMHYECKHe CBOHCTBA Kucior | [1a3b16amb TIpE/ICTaBuTENeH
Ha IIPEMEpe YKCYCHO KUCIOTHL. OJIHO 1 MHOTOATOMHBIX CITUPTOB
KauecTBeHnast peakuust Ha ¥ 3aIACBIBATE MX (OPMYJIBI
MHOT'0aTOMHBIE CITUPTHI
30 Kpemuwuii u ero Kpemuuii, crpoeHue ero aroma u Ilo3HaBaTebHBIE: CO37aBaTh 00OOIICHNUS,

COEIUHEHUS

cBoiictBa. Kpemumit B  mpupoze.
(@37010%00050105 u CHUJIaH. Oxkcung
kpemuusA(1V). KpemaneBas kucnora u
€€ coun.

JdeMoHcTpanuu

Komnexknus «O0Opasisl IpUpOIHBIX
COEJIMHEHUIN KPEMHMU S

Komnekuuss  CTekia,  KepaMHKH,
[EMEHTA U U3/ICTHI 13 HUX
JlabopaTopHbIi ONbIT 36.

[IpomyckaHue yrieKkucioro rasa udepes
PacTBOp CHJIMKATa HATPUS

Xapaxmepuzosams CTpOEHUE
aTOMOB U KPUCTAJIJIOB,
(u3nUecKue 1 XUMHYECKHE
CBONCTBA, IIOJIy4YE€HUE U
MNPUMCHCHHUE KPEMHUA

Yemanasnusams npuanHHO-
CJIEICTBEHHBIE CBA3U MEXKY
CTPOEHHEM aTOMa, BUIOM
XUMHUYECKOM CBA3H, TUIIOM
KPHUCTAJUIMYECKON PELIETKU
KPEMHUS 1 €ro PU3MIECKUMU H
XUMHUYECKAMU CBONCTBAMH

Buvinoaname pacyeTsl 1o
XUMHYECKUM (opMyIiaM H
YPaBHEHUSIM peaklni,
MIPOTEKAIOIINX C YIaCTHEM
KPEMHHUS U €r0 COEAMHEHUI

Xapaxmepuzosamu cOCTaB,

YCTaHaBJIUMBATb aHAJIOTWH, JCJIAaTh BbIBOJDLI.

[IpoBoauTh HaOIIOICHAE,
CTPYKTYPUPOBATh HHPOPMALIUIO
PeryasiTuBHble:  (QOpMyIHpOBATH  IENb

ypOKa W CTaBHTh 3a/ladyd, HEOOXOIUMBIC
JUTsL ee JOCTH)KEHWS, IUIAaHHUPOBATh CBOIO
JIeATeIbHOCTh M TPOTHO3HWPOBATH €€
pe3yibTaThl; paboTaTh B COOTBETCTBHU C
MPEIJIOKEHABIM ~ aJrTOPUTMOM,  CBEPATH
CBOH JE€HUCTBHUA C LIEIBIO
KomMMmyHuKaTuBHBIE: CTPOUTH pevYEBbIC
BBICKA3bIBaHUs B YCTHOH (popme, cTpouTh
a¢dhexkTrBHOE B3aUMOJICHCTBHE c
OJTHOKJIACCHUKaMH, BBIPQKATh u
apryMEHTHPOBATh CBOIO TOUKY 3PEHUS
JImunoctHbie: DopMHpoOBaHHE yMEHHUS
YIPABIISTH cBoel IT03HABATEILHOMN
NeATEeTLHOCTHIO, (dhopmMupoBaHue
MPaBUIBHOTO OOpallleHHUs C BEIIECTBAMHU B




¢du3nUecKue U XuMHYECKHe
CBOICTBA, OJy4YECHUE U
MIPUMEHEHHUE COETNHEHUN
KpEeMHUS

Cpasnusams TNOKCUIBI
yIiepoia u KpeMHUs

Onucvieams BaKHEUIINE TUIIBI
MPUPOAHBIX COETUHEHUN
KPEMHHS KaK OCHOBHOTO
AJIEMEHTA JINTOC(EPHI

XMMHUYECKOH 1ab0paTopru U OBITY

31 CunukaTtHas [IpousBoAcTBO cCTekila W IIEMEHTa. X,
. | Xapaxmepuzosams CUITHKATHYIO
MIPOMBIIIIIIEHHOCTh [Mponykums CHIIMKATHOM P P y
. MIPOMBIIIUICHHOCTH U €€
MIPOMBITIUICHHOCTH: OTITHYECKOE
HOBHYIO II KIIH
BOJIOKHO, Kepamuka, ¢apdop, dasHc. OCHOBHYIO MPOAYKIIMIO
OnTrdeckoe BOIOKHO. Yemanasnuseamo ananorun
JemMoHcTpannu MEXAY pa3IMYHBIMU OTPACIIIMU
Komekuust MPOXYKUMK  CHITMKATHOM | CHTHKATHOM IIPOMBIILIEHHOCTH
MIPOMBIIIUIEHHOCTH.
BuneodparmenTs u cranapbl
«ITpou3BOJCTBO CTEKJIA U IIEMEHTA .
32 [omyuenue Hemeranmnst B TIPHUPO/IE. Ilo3HaBaTeabHBIE: WCIIOJIb30BaTh
Onucvieams HaXOXKJIEHUE
HEMETAaJUIOB ®pakimoHHas TMEpPEeroHKa >KUIKOTO 3HAKOBOE MOJICITUPOBAHUE, OCYIIECTBISATH
HEMETAJUIOB B PUPOJIE
BO3JyXa KakK CIOCO0  MOJy4YeHHS CpaBHEHHE, KiacCU(UKAILUMIO, CO3/1aBaTh
KUCIopona, a3ota, aproHa. Ilomyuenue | Xapaxmepusosame 00001IeHNsI, YCTaHABIWBATh  AHAJIOTHH,
¢ocdopa, kpemHus, XynOpa, HOJA. | hpaKUHOHHYIO EPETOHKY Jienath BEIBO/IBI, CTPYKTYPHPOBAThH
DIIEKTPOJIU3 PaCTBOPOB. YKMJIKOTO BO3/yXa KaK UHGOPMAITUIO
I[eMOHchaHHH COBOKYITHOCTb (1)I/I3I/ILIGCKI/IX Pel“y.HSlTHBl-lble: (I)OpMyJ'II/IpOBaTB 1ICJIb

Komnexkunsa «IIpupoassie coennHeHus
HEMETAIUIOBY .

Buneodparmentsr 51 cranpl
«DpakMOHHAs MEpPEroHKa KHUIKOTO
BO3yXa»

BuneodparmeHTs 51 cranapl
«Ilonydyenne BojOpoOna, KHCIOpOJIA U
rajoreHOB JIEKTPOIUTUIECKUM

IponcccoB

Apaymenmuposams OTHECEHHE
MPOLIECCOB MOIYYCHUS
AKTUBHBIX HEMETAJIOB K
OKHCITUTEILHO-
BOCCTaHOBUTEJBHBIM IpOLIECCaM

YpOKa u CTaBUTb 3a/aydu, H606XO)_'[I/IMI)IG
i1 €€ NOCTHIXKCHMS, INNIAHUPOBATH CBORO
JACATCIIBHOCTDH n IIPOrHO3UpoOBaTh €c
PE3YJIbTAaThI; pa6OTaTI> B COOTBECTCTBHH C

MPEJJIOKEHHBIM ~ aJITOPUTMOM,  CBEPSTH
CBOH JE€HCTBUSA C LIEIBIO
KoMMyHMKAaTHBHBIE: CTPOUTH pPEUYEBHIC

BBICKAa3bIBaAHUS B yCTHOfI (bopMe, BCCTH




CII0CO00OMY.

AUaJIor U y4acTBOBAaTb B JHUCKYCCHUM IJid
BBIABJICHHUA PasHbIX TOYEK 3pCHHUA Ha

33 [Mony4yenne [MonydyeHue cepHOW KHCIIOTHIL: PaccMaTpUBACMYIO HEQOpMAHIO,
S — CHIDBS,  XHMH3M,  TEXHONOTHUECKAS Xapaxkmepuzoeams XUMU3M, BbIpaXkaTb U apryMEHTUPOBATh CBOIO TOUKY
XUMUYECKUX cXeMa, MeTojx  Kumsmero  cios, | CoPPC . AlIApaTypy M HayHHBIC 3PCHHA
COETMHECHUI MIPUHLUIIBI TETUIO0OMEHA, TIPOTHBOTOKA TIPHHIMIIBL TIPOU3BOACTEA R (hopmuposatue
HEMETAIIOB u mupKyss. Oneyw. TIpOM3BOACTBO CEpPHOU KUCIIOTHI J0OPOCOBECTHOTO OTHOMICHUS K YHEHHUIO H

AMMEAKA: CBIPBE, XUMH3M, | Cpagrusams TpoH3BOICTEO YMEHHMsI YIPaBIIATh CBOEH MO3HABaTEIbHOM
- JIEATETIbHOCTBIO

TEXHOJOIn4ecKasa cxema. CEpHOM KHUCJIOTHI 1 aMMHaKa

JdeMoHcTpanuu

Mojenu anmapaToB AJsl MPOU3BOJCTBA

CEpHOMN KUCIOTBHI.

Mopenp KUISIIETo Cosl.

Mogenb KOJIOHHBI CUHTE3a aMMHUAKa.

BuneodparmMenTs u cranpl

«IIpon3BOACTBO  CEPHOM  KUCIOTBD».

Buneodparments u cranapbl

«[Ipou3BOACTBO aMMHUaKay.

Komnekuus «Cplppé€ il HOTydeHHS

CEPHOM KUCIIOTBD.

34 0O06006meHne 1 | YpoK-ynmpaxHeHHe ¢ wucrnoiab3oBaHueM | [IpoBoauts oneHky coOcTBeHHbIX | [lo3HaBaTeabHBIE: UCIIOJIb30BaTh
CUCTEeMaTH3aLus CaMOCTOSITETHHOMN paboThl MO | JOCTHM)KEHUI B YCBOSHUH TEMBI 3HaKOBOE MOJIEIMPOBAHUE, OCYLIECTBISATh
3HAHWWA 10 TeME | BBIMIOJHEHUIO IPOBEPOYHBIX TecTOB, | KOoppekTHpoBaTh CBOM 3HAHUS B | CpaBHEHHWE, KIIACCU(PUKAIMIO, CO37aBaTh
«Hemeramnel U uX | 3aAaHUN U yIpa)KHEHUN COOTBETCTBHHM C IUIAHUPYEMBIM | 000OIIEHNs, YCTaHABIWBATh  AHAJIOTHH,
COEJIMHEHUS pe3yJIbTaToM Jienarthb BBIBO/IBI, CTPYKTYpPHPOBATh
HNuctpykrax no Th ITonyuars XUMHUYECKYIO | MH(QOPMAIIHIO

nHpOpMaIMI0O W3  pa3NuyHbIX | PerynAaTuBHBIE: (QOpPMYIHpPOBATH  IIEINb
HMCTOYHUKOB ypoKa M CTaBUTh 3a/a4d, HEOOXOAHMMBbIC

[pencraBisaTe wHMOPMALUIO 10
teme «Hemeramnel» B BuAE
Tabmu, CXEM, OTIOPHBIX
KOHCIIEKTOB, B TOM YHCIIE€ H C
npumenenuem UKT

i1 €€ NOCTHUIKCHMS, INJIAaHUPOBATHL CBOIO
JACATCIIBHOCTD n IMPOrHO3UpOBaTh €C
PE3YJIbTAaThI; pa6OTaTL B COOTBECTCTBHH C

MMPEATIOKCHHBIM AJITOPUTMOM, CBEPATH
CBOH ﬂeﬁCTBHH C I CJIBIO
KOMMyHHKaTHBHLIe: CTPpOUTb PCUYCBLIC

BBICKa3bIBaHHS B YCTHOH (opme, BecTH
JIMAJOr M Yy4acTBOBAaThb B JIUCKYCCHM IS




BBIABJICHUA Pa3HbIX TOYEK 3pCHHUA Ha

paccMaTpuBaeMyro UHPOPMAITHIO,
BBIp@XaTh U apI'yMEHTHPOBATH CBOKO TOUKY
3peHHs

JInuHocTHBIE: DOPMUPOBAHUE
JIOOPOCOBECTHOTO OTHOIICHHUS K YUCHHIO U
YMEHHSI YIIPABIIATh CBOEH MO3HABATEILHOM
JIESATEIIEHOCTHIO

35 Kontponbras padora Ne 2 o TemMe «HemeTaiisl 1 UX COSTMHEHUS
MeTtauibl 1 ux coeqnnenus (14 u)

36 Obmas [Honoxenne METaJIIOB B Ilo3naBaTe/ibHBIE: HCIOJIb30BaTh
XapaKTepUCTUKA Ilepuoanueckol cucreMe XUMHYECKUX QbuAaCHME, YT TAKOS METAILIEL 3HAKOBOE, AHAJOrOBO€ M  (U3UYECKOe
METaJIOB snementoB  A.  W.  Menaeneesa, | Xapakmepuzosams xuMudeckue | MOICIMPOBAHHE; OCYILECTBIIATD

CTPOGHHE HMX aTOMOB M KpPHUCTAJUIOB. | 3jeMeHTHI-METAILIbI IO UX KayecTBEHHOE " KOJINUECTBEHHOE
Mertannuueckas CBSI3b U | monoskenwio B [ICXD onrcaHue KOMIIOHEHTOB 00BeKTa,
MeTaJITn4ecKas KpHCTaJUTHYeCKast . OCYILIECTBIISITh CpPaBHEHHUE, yCTaHABIMBATH
pemérka.  Dusmueckue  cpoiictea | [[poeHosuposams cBOUCTBA aHaJIOTUH,  KJIacCU(UIUPOBATh,  JENaTh
METaJIIOB: AIEKTPO- u | MCTAJLIOB TIO HOTOKCHHUIO B BBIBOJIBI, TOJIy4aTh HWHOOPMALUIO W3
TEIUIONPOBOIHOCTD, oTpaXkarowast [CX5 Pas3INYHbIX HUCTOYHUKOB u
CIIOCOOHOCTD, MIACTHYHOCTb. CIUIABBL | Y/ o o NPHUHHHO- CTPYKTYpUPOBATh €e
YyEépHBIE U [IBETHEHIE. CIIE/ICTBEHHBIE CBS3H MEKILY PeryasiTuBHble:  (QopMynMpoBaTh  LiENb
CTPOEHHEM ATOMa, BUJIOM ypoKa M CTaBUTHb 3a/add, HEOOXOAMMBIE
XUMMYECKO# CBS3H ¥ THIIOM JUIL €€ JOCTIDKEHHUs, TJIaHUPOBATh CBOIO
KPHCTAILTHHECKOH PEIIETKH Y JeSITebHOCTh W MPOTHO3HPOBATH  €¢
METAJIOB — POCTHIX Bemects u | PE3YIBTATL paboTaTh B COOTBETCTBHH C
YIX COEHHeHMH MPE/VIOXKEHHBIM  AITOPUTMOM,  CBEPSATH
37 XUMHUYECKUE Merasubl Kak BOCCTAHOBUTEIIN. CBOM JICHCTBITA € LCIIBIO
CROHCTR MCTATIOB | DEKTPOXHMUMCCKAA PSl HATPIKEHEH, Ob6vscusimyb, 4TO TaKOE PsiL KommyHukaTupHble: CTPOUTb  peveBbie
BsanMoseiicTaHe METAILIOB ¢ | AKTHBHOCTH MeTaILIOB BBICKa3bIBaHUS B yCTHOM (bOPMe, CTPOUTH
HEMETaJlaMH, OKCHJAMH, KUCIOTaMH, | [Ipumensime €ro Juis s dexrnBHOE B3aMMOJIEHCTBHE ¢
CONSAMH. AJIFOMUHOTEPMHSL. XapaKTEPUCTUKU XUMUYECKUX OJIOKIIACCHMKAMH, BhIpazath "
JlemoHcTpanuu CBOMCTB ITPOCTHIX BEILECTB — jfryMCHTHpOB,aTL COTO TORKY SPEHIA
nuHocTHble: @DopMupoBaHue yMeEHUs

BzaumopeiictBue Hatpug, JHUTUS U

METAJIJIOB




KaJIbIUS C BOJIOM.
l'openne HaTpwsl, MarHus U JKeje3a B

KHCIIOPOZE.

Bcnblnka TepMUTHOM CMECH.
BzaumoneiictTBue cMecH MOPOIIKOB
CEpBI U XKele3a, IIUHKA U CEPBI.
B3aumopneiicteue AIIOMHUHUS c

KHCIIOTaMU, LIeJI0YaMH 1 BOJIOH.
BsaumogeiictBue xemeza M MeIu C
XJIOPOM.

B3aumonetictBue MeIu c
KOHLICHTPUPOBAHHON CEpPHON KHCIOTOU
M a30THOW KUCIOTOU (pa30aBIeHHOW W
KOHIICHTPUPOBAHHOM).
JlaGopaTopHblii ONBIT 37.
BzaumopeiicTBue xene3a ¢ pacTBOPOM
cynbgara meau (11)

O6obwams cuctemy
XMMHYECKHX CBOHCTBMETAILIOB
KaK BOCCTaHOBHTEIIbHBIC
CBOMCTBA

Cocmasnsims MONEKYJSIPHBIC
YpaBHEHUS pEaKIUH,
XapaKTepPU3YIOINX XUMHIECKUE
CBOMCTBA METAJIJIOB B CBETE
y4eHUs1 00 OKHCITUTEIHHO-
BOCCTAHOBUTCIBbHBIX HpOHCCC&X,
a peakIru C y9acTHEM
SIEKTPOJIUTOB MPEICTABIATH
TaKX€ U B MOHHOM BUJIC

Habnooams u onucvieameo
peaKIuu MEXIY BEIIeCTBAMU

YIPABISITH cBoei MO3HABATEIHLHOM
JIeSATENIbHOCTEIO0, (hopMHpOBaHHE HAYIHOTO
MHUPOBO33PEHUS

38-39

OOmas
XapaKTEePUCTHKA
351eMeHTOB |A-
TPYIIIBI

Obmas XapaKTepUCTHKA
anemeHToB |A-rpynmer  Okcuasl U
TUAPOKCHJIBI IICTIOYHBIX METAJUIOB, UX
MOJIyYeHHE, CBOMCTBA, NPUMEHEHUE.
Baxnetimme cou IIEIIOYHBIX
METAJNIOB, WX 3HAYCHHE B KHUBOU H
HEXUBOM TMpuUpoJe U B  OKU3HHU
YeJIOBeKa.

JemoncTpanusa Oxpacka IiaMeHn
COCIUMHCHUAMHU HICIIOYHBIX MCTAJIJIOB

ObwscHAMb YTUMOIIOTHIO
Ha3BaHUS TPYIIbI «IIETOYHBIC
METaJLIbI

Hasamo obm1yI0
XapaKTePUCTUKY IIETOYHBIX
METAJLIOB I10 UX IOJIOXKEHHUIO B
IICXD

Xapaxmepuzoeamsv CTpOCHHE,
(busnUecKue U XUMHYECKHE
CBOJMCTBA IIEIOYHBIX METAIIJIOB
B CBETE 00IIIEr0, 0COOEHHOI'O 1
CANHUYHOT O

Ilpeockaszvisams puzndeckue u
XHUMHYECKHE CBOIICTBA OKCHUJIOB
U TUAPOKCUAOB ILEIOYHBIX

METaJUIOB HAa OCHOBE MX COCTaBa

IMo3naBaTtejbHbIE: UCTIONIb30BAaTh
3HAaKOBOE MOJICJIUPOBAHHE, OCYIIECTBIIATH
CpaBHEHHE, KIacCH(UKAIUIO, CO31aBaTh
0000IIeHUs, YCTaHABIMBATH AHAJIOTHH,
JeTaTh BBIBOJIB, CTPYKTYpUPOBAaThH
WHPOPMALTUIO

PeryasiTuBHble:  (OpMyIHpOBAaTH  IEJb
ypOKa W CTaBHTh 3a/1a4d, HEOOXOANMBIE
i1 €€ NOCTHUIKCHMS, IIJIAaHUPOBATHL CBOIO
JCATCIIbHOCTD u IIPOrHO3UpoOBaTh (S9]
pe3ynbTaThl; pabdoTaTh B COOTBETCTBUU C

NPEIJIOKEHHBIM ~ aJITOPUTMOM,  CBEPSATH
CBOH JE€HCTBUSA C LIEIBIO
KoMMyHMKAaTHBHBIE: CTPOUTH pPEUYEBHIC

BBICKa3bIBaHUA B YyCTHOH (opMme, BECTH
UAJIOT W Yy4acTBOBaTh B AWCKYCCHHU IS
BBISIBIIGHHUSA Da3HBIX TOUYEK 3pEHHUs Ha
paccMaTpuBacMyo MHPOPMALHIO,




U CTPOEHHS U NOOMEepHcOams
HPOTHO3bI YPAaBHECHUSIMU
COOTBETCTBYIOIIMX PEAKIIUIA

IIposodump pacyeTsl 1Mo
XUMHYEeCKUM QopMyiaM U
YpaBHEHHUSIM PEaKIIni,
MPOTEKAIOIINX C yYaCTHEM
MIETTOYHBIX METAIOB M UX
COETMHEHUI

40

OOmias
XapaKTePUCTHKA
s1neMeHTOoB |A-
TPYTIIBI

O6mas XapaKTepUCTHKA
aneMeHToB |IA-rpynmsl - Oxcuasl  u
TUAPOKCHUIBI IEJTOYHO3EMETBHBIX
METaJIJIOB, WX IOJy4YeHHEe, CBOWCTBA,
IIPUMEHEHUE. Baxueiimue comnu
IIEIOYHO3EMENBHBIX ~ METAJUIOB, HX
3HAQUYEHHE B )KMBOU U HEXKUBOU IPUPOJIE
W B KHU3HM 4eioBeka. KapOoHaTel u
TUIPOKApOOHATHI KaJIbLIHSL.
HemoncTpanumnOxpacka [JIaMEHU
COCIMHEHMSIMH  IIEJI0OYHO3EMEIbHBIX
MeTaysioB. ["anenne u3BecTy BOJOU
JladopaTtopusiii onbIT 38. [TonyueHue
HW3BECTKOBOM BOJIBI M OIILITHI C HEH

Ob6wscHAmMb STUMOJIOTHIO
Ha3BaHUSI TPYIIIIbI
«ILIEJIOYHO3EMEINIBHBIE METAIIBDY

Jasamw o011yIO
XapaKTepUCTHUKY JIEMEHTOB

Il A-rpymrmbl o UX TOJI0KEHUIO
B [ICXD

Xapaxmepu3zoeams CTpOCHUE,
(du3nUecKue U XUMHYECKHe
CBOMCTBA LIEII0YHO3EMENIBHBIX
METAJJIOB B CBETE 00IIEro,
0COOCHHOTO U €MHIYHOTO

Ilpeockazvisams puzndeckue u
XMMHYECKHE CBOWCTBA OKCHIIOB
Y THIPOKCUIOB dieMeHTOB |1A-
IpYIIBI HA OCHOBE UX COCTaBa U
CTPOCHHS U HOOMBEPIHCOAMb
MPOTHO3BI YPaBHEHUSIMHU
COOTBETCTBYIOILLUX PEAKIINN

1Iposooums pacdeTs 110
XUMUYECKUM QopMyniam 1
YPABHEHUSIM PEAKLIUHI,
MPOTEKAIOIIUX C YIaCTHEM
LIEJIOYHO3EMENIBHBIX METAJUIOB

BbIpaXkaTb U apryMEHTUPOBATh CBOIO TOUKY
3peHus

JInuHocTHBIE: (dhopmupoBaHHe
J0OPOCOBECTHOTO OTHOLICHHUSI K YYCHHIO U
YMEHUS YIPaBIsATh CBOCH MO3HABATEIbHOU
JESITETBHOCTBIO




M UX COCOUHECHUMN

41 JKecTkoCTh BOIBI U JKécTkocTh BOMBI: BpEMEHHAS U

CIIOCOOBI e¢ nocrossHHas. CrmocoObl  yCTpaHCHHS ObvbAcHamb IOHATHE

YCTpaHEHHUS BpeMeHHOH  kEctkoctu.  CrocoOsbl (OKECTKOCTE BOJIBD
YCTPAHCHHS TIOCTOSHHON KECTKOCTH. | Pgznuuamp BPEMEHHYIO H
Honursr. IIOCTOSIHHYIO JKECTKOCTH BOJIBI
JdemoncTpauuu IlonydyeHue kecTKOU
BOJbI B3aMMOJICHCTBUEM YTJICKHUCIIOTO IIpeonazame criocoOsl
rasa u U3BECTKOBOW BOIbI. YcrpaneHue | YCTPAHCHHA KCCTKOCTH BOJIBI
BPEMEHHOM JKECTKOCTH BOIBL | I710600umb, Habnodams u
KUIIIYEHNEM W J100aBIE€HHEM COJBL ONUCHIEAID XTMITIECKII
YcTpaHeHHEe TOCTOSHHOW KECTKOCTH SKCTIEPHMEHT C COBIIOCHHEM
BOJBI n00aBneHNeM conabl. OHHUTHI H npasun TB
MIPUHIIATT ux JIEHCTBUS
(BumeodparmenT)

42 AOMUHUH U €T0 CoenuHeHusT  aglOMUHHS B . Ilo3naBaTeabHbIE: ucrnosb3oBaTh | 09.02

COCIIMHEHHUS npupone.  XWMHYECKHE  CBOMWCTBa Xapaxmepusosams amomuHuid 3HAKOBOE MOJETHPOBaHUE, OCYIECTBISTH
amomuaus.  OcobeHHOCTH oOkcua 1 | O OFO HOTOKCHHIO B CX3 CpaBHEHHE, KiacCH(UKAIUIO, CO3/1aBaTh
THUIPOKCHIIA AFOMUHUS KaK | Onuceiéams CTPOCHHE, 00001IeHNsI, YCTaHABIWBATh  AHAJIOTHH,
aM(OTEepHBIX COC/IMHEHUH. | (p3uyecKie 1 XUMHYECKHE JIeNnaTh BBIBO/IBI, CTPYKTYPHPOBATh
Baxueiinme conu anoMuHus (XJIOPHL, | cBOMCTBA ANFOMUHMS, WH(POPMAITHIO
cynbsdar). TIO/ITBEPIKAAS HX PerynsituBHble:  (opMynmpoBaTh  IEINb
JemoHcTpanuu COOTBETCTBYIOIINMH ypoKa M CTaBUTh 3a/a4d, HEOOXOAHMMBbIC

Komnekuuss MpUPOAHBIX COEAMHEHWH
QTIOMHUHUSL.

Buneodpparmentsl u cnaiiabl «Oxcun
AMIOMUHUSI U €T0 MOJU(PHUKALIAI.
[lony4yenne am¢oTepHOro ruApOKCHAA
ATIOMUHUST W HCCIIEAOBaHHWE  €ro
CBOICTB.

YPAaBHEHUSIMU PEAKLUI

ObvscHamb TBOWCTBEHHBIN
XapakTep XMMUUYECKUX CBOMCTB
OKCHJA U TUAPOKCHIA
AJTFOMHUHUS

Komcpemusupoeamb
QJICKTPOJIMTUYCCKOC MTOJIYYCHUC
MCTAJIJIOB Ha IIPUMEPEC
IIPON3BOJACTBA AJIIOMUHUA

Yemanaesnusame 3aBUCHMOCTD

IUISL €€ JOCTHIXKEHUS, TUTAaHUPOBATh CBOIO
JIeATENIbHOCT M TMPOTHO3WPOBaTh €€
pe3ynbTaThl; padoTaTh B COOTBETCTBUHU C

MMPEATIOKCHHBIM AJITOPUTMOM, CBEPATH
CBOH ﬂeﬁCTBHH C ICJIBIO
KOMMyHHKaTHBHLIe: CTPpOUTb PCUYCBLIC

BbICKa3bIBaHUs B YCTHOW (opme, BecTH
JIMAJIOT W Y4acTBOBaTh B AWCKYCCHHU IS
BBISBJIICHHS DPAa3HBIX TOYEK 3pEHHs Ha
paccMaTpuBaeMyro uHGOPMAITHIO,
BBIpAXKaTb U apryMEHTHPOBATHL CBOIO TOYKY




oOnacTell IpUMEHEHHS
AITFOMUHUS U €T0 CIUIaBOB OT
CBOJCTB THX BEIIECTB

IIposodumpv pacyeTsl 1Mo
XUMHYECKAM (popMyIIaM H
YpaBHEHUSM pEaKIui,
MPOTEKAIOIIUX C YYaCTUEM
AJTFOMHUHUS M €T0 COCTUHCHHUH

43-44

Keneso u ero
COCJIUHEHUSA

OCOOEHHOCTH CTPOCHHS aTroMma
Kenesa. XKenezo B npupoe.
Baxmneiiiue pynsl sxeneza. OKCUABI U
ruapokcunbl xene3a(ll) m xeneza(Ill).
Comn  xemeza(Il) wu  xenesza(Ill).
OOHapyxeHle HOHOB KaTHOHOB JKeje3a
B pacTBOpe. 3HAaY€HUE COCIUHEHUU

xKeresa.
JlabopaTtopHble ONBITHI 39.
[Monyuenue ruapokcuaos xeneza (1) u
(nn

40. KauecTBeHHEbIE
KaTHOHBI JXeme3a

peakuuu  Ha

Xapaxmepuszosame TOI0KEHNE
)kenesa B [ICXD u ocodbeHHOCTH
CTPOCHHUS €r0 aToMa

Onucvlgams CTPOCHUE,
¢du3nUecKue 1 XUMHYECKHe
CBOICTBA Kele3a, MOATBEPKAAs
HX COOTBETCTBYIOIIUMH
YPAaBHEHUSIMU PEAKLUI

ObvscHams HaTM4YNE IBYX
TCHCTHUUYCCKHUX pSII[OB

2 2+ 3+
coequHeHnit xenesa Fe“ u Fe

Yemanaesnusame 3aBUCHMOCTE
o0Js1acTel MpUMEHEHHMS Kelle3a U
€T0 CIUIAaBOB OT CBOMCTB 3THX
BEIIIECTB

Ilpogodumv, nabarwoams u
ONUCHLIBAMb XUMHYECKUH
JKCIIEPUMEHT C COOIIOICHIEM
npasui Th

1Iposooums pacdeTs 110
XUMHYECKUM (HOopMyJIaM H
YPABHEHUSIM PEAKLIUH,
MPOTEKAIOITUX C yIaCTHEM
JKeJIe3a U €ro COeTMHEHUN

3peHust
JIMYHOCTHBIE: (hopmupoBaHue
JIOOPOCOBECTHOTO OTHOIICHUS K YUCHUIO U
YMEHHSI YIIPABIIATh CBOEH MO3HABATEILHOM
JESITeITbHOCTHIO




45

Kopposus meramion
Y CTIOCOOBI 3aIITUTHI
ot Hee. MHCTpyKTax
no Th

Koppo3uss ~ xumwuueckas
AIIEKTPOXUMHYECKas. 3alIiTa METaIJIOB
OT KOPPO3UH.

JdeMoHcTpanuu Komnexnus
«XUMHAYECKHE  HWCTOYHHKH  TOKay
pe3yIbTaThl JUTATETFHOTO

3KCIIEPUMEHTa 0 U3Y4YEHHUIO KOPPO3UU
CTaJIbHBIX H3JIeIMA B 3aBUCUMOCTH OT
YCIIOBHI MPOLIECCOB

ObwscHamb TIOHITHE
KKOPPO3HD»

Pasznuuamvxummuueckyro u
AJIEKTPOXUMHUYUECKYIO KOPPO3UIO

Unniocmpuposams npuMepaMu
TIOHSITUSL «KOPPO3U»,
«XUMHUYECKast KOPPO3Us» ,
«OQIEKTPOXUMUIECKAs
KOppO3Us»

Xapaxmepuzosams criocoObI
3alUTHl METAJUIOB OT KOPPO3HH

IMo3naBaTeJbHbIE: HCIIOJIb30BaTh
3HAKOBOE MOJICITMPOBAaHUE, OCYIIECTBISTH
CpaBHEHME, KiacCH(UKAIMIO, CO37aBaTh
00001IeHNsI, YCTaHABIMBATh  AHAJOTHH,
JIeNaTh BBIBOJIBI, CTPYKTYpHPOBAThH
nH()OpMAITHIO

PeryasiTuBHble:  (QOpPMYyIHpPOBATH  LENb
ypoKa M CTaBUTh 3a1aud, HEOOXOIMMBbIC
JUI €e JOCTIDKCHHUS, IJIAHUPOBATh CBOIO
JESITeIBHOCTh W MPOTHO3MPOBATH €€
pe3yiIbTaThl; paboTaTh B COOTBETCTBHU C
MPEVIOKCHHBIM ~ allTOPUTMOM,  CBEPSITh
CBOU ACHCTBUS C LIENBIO
KoMMyHUKATHBHBIE: CTPOUTH pEUEBBIC

46-47 | Metanisl B Mertanisl B mpupojie: B CBOOOIHOM N
npupose. TlosiTHe | Bie H B BUIE Coemuerit. TIoHATHE 0 Knaccugpuyuposams (boPMLI BBICKa3bIBaHUA B YCTHOH ¢opme, BecTu
0 MeTAITypruH MeTantyprim. USpHas i nBeTHas MPUPOIHBIX COEAMHEHUI IUAJIOT W y4acTBOBaTb B AVCKYCCHUH AJIS
MmeTammypris. TTHpOMeTaTypris, METaJJIOB BBISIBICHUS pa3HBIX TOYEK 3pEHHs Ha
TUAPOMETAILTYprus, Xapaxmepuzoeams ob1ye PaCeMATPHBACMYTO HH(opuauio,
SMeKTpoMeTATypris. JOMeHHBI CMOCOGHI TIOMyYeHHS METATIOB BBIpaXkaTh U apryMEHTHUPOBATh CBOIO TOYKY
nporecc. [lepepaboTka uyryHa B cTailb. 3peHHA
DJIEKTPOJIH3 PACILIABOB. Konkpemusuposams criocoObt JIN4HOCTHBIE: (opmuposanue
HOJTy4eHHs METAJLIOB J0OPOCOBECTHOIO OTHOLICHHUS! K YYEHHIO U
IIpUMEpaMU U YPaBHCHUSIMU YMCHHA YHPaBJIATL CBOCH IMO3HABATCIIBHOU
peaKUnii ¢ COCTaBICHUEM JEATCIBHOCTBIO
3JICKTPOHHOT0 OajaHca
48 O06001menue VYpok-ynpaxHeHue ¢ wucnoib3oBaHueM | IIpoBoanth onenky cobctBeHHbIX | Ilo3HaBaTenbHbIE: UCIIOJIb30BaTh
3HAHHH 10 TEeME | CaMOCTOATENBHOMN paboThI IO | JOCTMKEHUI B YCBOCHHH TEMBI 3HaKOBOE MOJEIMPOBAHUE, OCYLIECTBISATH
«Meranmsny BBHITMOJIHEHUIO  TIPOBEPOYHBIX  TecTOB, | KoppekTupoBath CBOM 3HaHWSI B | CpaBHEHHE, KIACCU(PUKALMIO, CO3/1aBaTh

3alaHUN U ypaXXHEHUH

COOTBETCTBUM C IUIAHUPYEMbBIM
pe3yabTaToOM

ITonyuats XUMHYECKYIO
uHpOpMAITHIO W3 Pa3TUIHBIX
HCTOYHUKOB

[pencrapisate UHGOPMALMIO 10
TeMe «MeTallib» B BUJIES TaOJIHII,
CXEeM, ONOPHBIX KOHCIEKTOB, B
TOM YHCIE€ U C HOPUMEHEHHEM

0000IIeHUsI, YCTaHABIMBATH AHAJIOTHH,
JeTaTh BBIBOJIB, CTPYKTYpHUPOBAaThH
WHPOPMAITUIO

PeryasiTuBHbIe:  QOpMyInHpOBATH  IENb
ypoKa M CTaBUTh 3a/aud, HEOOXOAMMBIE
i1 €€ NOCTHIXKCHMS, INNIAHUPOBATH CBORO
JCATCIIbHOCTD )51 IIPOrHO3UpoOBaTh ce
pe3yibTaThl; paboTaTb B COOTBETCTBHU C
NPEJIOKCHHBIM  aJlTOPUTMOM,  CBEPSITH




UKT

CBOU JCHCTBUS C IIENIBIO

KoMMyHMKaTHUBHBIE: CTPOUTH pEYEBHIE
BBICKA3bIBAaHUS B YCTHOW (oOpMe, BECTH
JIajJor U Y4acTBOBaTh B JUCKYCCUM ISt
BBISIBIIGHUS pa3HBIX TOYEK 3pEHHsS Ha

paccMaTpuBaeMyro UHPOpMAITHIO,
BEIpaXKaTh U apryMEHTUPOBATh CBOIO TOUKY
3peHust

JIMYHOCTHBIE: (hopmupoBaHue

J0OPOCOBECTHOTO OTHOLICHHUSI K YYCHHIO U
YMEHUS YIPaBIATh CBOEH IO3HABAaTEIbHOU
JEATEIbHOCTBIO

49 KonTtponbsHas padora Ne 3 o teme «MeTauibi»

JlaGopaTopHbiii npakTUKYM (7 4)

50 [IpakTuueckas CBoMiCTBa KUCIIOT, OCHOBaHHMIA, OKCHJIOB | YMems 00Opaiarhses ¢ ITo3HaBaTedbHbIE: CAMOCTOATEIHLHO
pabora Ne 1 U COJIeH B CBETE TEOPUU 1ab0PaTOPHBIM 000PYAOBaHUEM U | TIPOBOIUTH HAOIIOIEHHUS, HCIIOIb30BATh
Pemenne AIIEKTPOJINTHYECKON TUCCOLMALINN U HarpeBaTeIbHBIMU IPHOOPAMU B | 3HAKOBO-CHUMBOJIMUECKHE CPEACTBA IS
9KCIEPUMEHTAIILHBI | TPEICTABICHUN 00 OKUCITUTEIHHO- COOTBETCTBHH C TIPaBUIIAMH PaCKpPBITHS CYIIIHOCTH MPOLIECCOB,

X 3a]1a4 10 TeMe BOCCTaHOBHUTEJBHBIX PEAKLMAX TEXHUKHU 0€30MaCHOCTH yCTaHaBJIMBATh aHAJIOTHH, POPMYITUPOBAThH

«ONEKTPOTUTUIECK Habnooame u onucvisams BEIBO/IBI

ast IMCCOIMALINS» CBOICTBa AJIEKTPOITUTOB PeryJsiTHBHBIE: NTAHUPOBATH CBOIO

NHucrpykTax o Th Dopmyauposeamsv BBIBOJBI 110 JEATENIBHOCTD U IIPOTHO3UPOBATH €€
pe3yibTaTaM MpoBeIEeHHOTO Pe3yibTaThl, BHIIOIHATE 3aJaHUS IO
JKCIIEPHMEHTA OTIpeIeIEHHOMY aJrOpUTMY, CPAaBHHUBATh

51 [IpakTuueckas ConstHast KHCITOTA KaK CHITBHBIN pe3yJbTaThl C 3TAJJOHOM, TPU
pabota Ne 2. 3NIEKTPONIUT. TUITNYHBIE peaKn Ymems obpamarscs ¢ HEOO0XOIMMOCTH KOPPEKTUPOBATH OLIMOKH ,

N3yuenue cBoiicTB
COJISIHOM KHMCJIOTBI
Nucrpykrax no Th

KHCJIOT, XapaKTepHBIE JIJISI COJISTHOM
KHCJIOTBI: B3aUMOJIECTBHE C
MeETajljtaMu, OCHOBHBIMH 1
aM(pOTepHBIMU OKCHJIAMH,
OCHOBaHUSIMH U aM(OTEPHBIMHI
TUJIpOKCUIaMHU, coisiMu. KauecTBeHHas
peaKkLys Ha XJIOPUA-UOH

11ab0paTOPHEIM 000pYIOBaHHEM
W HarpeBaTeJIbHBIMH IPUOOpamMu
B COOTBETCTBHU C MTPAaBUIIAMU

Tb

Habnooams cBOWCTBA
AJIEKTPOIIUTOR ¥ MPOVUCXOISIINX
C HAMH SBJIEHUN

CaMOCTOSITETILHO OOPMIISTH OTYET
KoMMyHUKATHBHBIE: CTPOUTH PEUYCBEIC
BBICKa3bIBaHHS B YCTHOM U MMCbMEHHOM
¢dopme; paboTathb B rpynIe ais
JIOCTHKEHHS [IENTH; CTPOUTh 3P PeKTUBHOE
B3aUMOJICHCTBHUE C YUUTEIIEM U
OJTHOKJIACCHUKAMH
JINYHOCTHBIE:

(dhopmupoBaHue




Habniooams u onucvieams
PEaKInK C y4acTHEM
3JIEKTPOJIUTOB

Dopmynupoeams BBIBOABI 110
pe3ylbTaTaM MpoBEIEHHOTO

MO3HABATENIFHOTO MHTEpeca K H3YUYCHHUIO
XHMHUH, dopmupoBanne YMEHHS
TpaMOTHOTO OOpalleHusi C BELIECTBAMH B
OBITY U XUMHUYECKOW Tab0paTOpuu

9KCIEpUMEHTA
52 [MpakTudeckas CepHasi KUCIIOTA KaK CUJIBHBIN Ilo3naBaTteJbHbIe: CAMOCTOATEIHEHO
pabora Ne 3. AIEKTPOIUT. TUITHIHBIC pPEaKIInU Ymems obpamathes ¢ MIPOBOIUTE HAOIIOICHUS, HCITOIH30BATh
N3yyeHne CBOICTB | KHCJIOT, XapaKTEPHbIE AJIs 11a00paTOPHBIM 00OPYIOBAHUEM | 1o on o civBonHUCCKHE CpeAcTBa IS
CEpHOW KUCIIOTHI pa30aBICHHON CEPHOI KHCIOTHI: B HATPCBATE/IEHEIMU IPHOOpAMH PACKPBITHS CYITHOCTH MPOLIECCOB,
HNuctpykraxk no Th | B3auMopeiicTBue ¢ MeTaIaMH, B COOTBCTCTBHH C pABHITAMH YCTaHaBIUBAaTh aHAJIOTHH, (OPMYITUPOBATH
OCHOBHBIMH U aM(OTEPHBIMU Tb BBIBOZBI
OKCHJIAMH, OCHOBaHHSIMU H Habrrodams CBOHCTBA PeryasiTUBHBIE: TUTAHUPOBATH CBOIO
aM(OTEPHBIMH THIPOKCHIAMH, COISIMU. | 57eKTPOTMTOB U MPOUCXOAAIMX | ACATCIBHOCTD H IIPOrHO3UPOBATH CC
KauecTBeHHas peakuust Ha cyabdar- C HUMHY SBIICHUIH Pe3yibTaThl, BHIIOIHATE 3aJaHUS 1O
HOH OIIPEACIICHHOMY AJICOPUTMY, CPABHUBATD
Habmooams u PE3yJIBTAThI C ATATIOHOM, ITPU
onuceleamvpCakiini € y9aCTUEM | Heo(GXOAUMOCTH KOPPEKTHPOBATH OIINOKH ,
SJIEKTPOJIMTOB CaMOCTOSITETFHO OPOPMIIATH OTYET
DopMyUPOSaME BHBOHI TIO KomMMyHuKATHBHBIE: CTPOUTH peteBbIe
PE3yITBTATAM TIPOBE/IEHHOTO BBICKa3bIBaHHS B YCTHOM Y IMCbMEHHOM
JKCTIepUMEHTA ¢dopme; paboTaTh B TpyIIe JIst
JIOCTHKEHHS [IENTN; CTPOUTh 3P PeKTUBHOE
BSaHMOHeﬁCTBHe C YUYUTCIIEM U
OJTHOKJIACCHUKAMH
JInuHoCTHBIE: (dhopmupoBaHue
MO3HABATENIFHOTO HMHTEpeca K H3YYCHHUIO
XUMUH, ¢dopmupoBaHue YMEHUS
IpaMOTHOTrO OOpalieHusi C BELIECTBAMH B
OBITY U XUMHUYECKOH J1a00paTOPHH
53 IIpakTrueckas [Tomyuenue, cobupanue u Ilo3HaBaTeJbHbIE: CAMOCTOSITEIIEHO
pabota Ne 4. pacro3HaBaHue aMmmuaka. Msyuenue Hoxny«ams, cobupams u MPOBOJUTH HAOJIIOICHHUS, ICIIONB30BATh
[ony4yenune pacTBOPUMOCTH aMMHAKa B BOJIC pacnosnasantt aMMHaK 3HAKOBO-CHUMBOJIMUECKUE CPEICTBA JIISI
aMMHaKa u XapaKTepUCTUKA OCHOBHBIX CBOMCTB Vmems obpamarses ¢ PacKpBITHS CYLIHOCTH IIPOLIECCOB,
U3y4YEeHHE eTO rugpara aMmuaka. KauectseHHas 1aBOpaTOPHBIM 060pyIOBaHHeM | YCTAHABINBATH aHANOIMH, QOPMYINPOBATH
CBOWCTB peakuus Ha KaTHOH aMMOHUS BBIBOZBI

U HarpeBaTeIbHBIMU IpubopamMu




Nuctpykrax o Th

B COOTBETCTBUU C IIPABUIIAMU
Tb

Habniooams u onucvieams
XUMHYECKUHN SKCIIEPUMEHT

Dopmynuposams BBIBOJBI 110
pe3yabpTaTaM MpOBEICHHOTO
JKCIIEpUMEHTA

Compyonuyams B TIpoIiecce
y4eOHOTO B3aUMOJICHCTBUS MTPU
paboTe B rpynmax

PeryasiTUBHbIE: TUTAHUPOBATEH CBOIO
JIeSITEIbHOCTD U TIPOTHO3UPOBATH €€
pe3ybTaThl, BHIIONHATE 3aJaHHS IO
oTpeieIeHHOMY allTOPUTMY, CPABHUBATh
PE3yIBTaTHI C 3TATIOHOM, TIPU
HEOOXOAMMOCTH KOPPEKTHPOBATEH OIITUOKH ,
CaMOCTOSITETILHO O(OPMIISTH OTYET
KoMMYHHKATHBHBIE: CTPOUTH PEUCBBIC
BBICKA3bIBAHUS B YCTHOM U MMCbMEHHOU
¢dopme; paboTathb B TpynIe A
JOCTIKEHHS LENN; CTPOUTh 3P PeKTUBHOE
B3aMIMOJICHCTBUE C YUUTEIEM U

54 IIpakTrueckas [Tonyuenue, cobupanue u OJIHOKIACCHUKAMH
Honyuams, cobupamo u
pabota Ne 5. pacrno3HaBaHue YTIIEKHUCIIOro rasa. . JIMYHOCTHBIE: dopmupoBaHme
PAcno3Hasams YrIeKUCIbIN Ta3 ———
Homyuenue M3yyenne pacTBOPUMOCTH [IO3HABATEIILHOIO HHTEpPECa K H3YUYCHUIO
YIIICKHCIOIO ra3a u | YINICKHCIIOrO I'a3a B BOIC U Ymems obpamatbes ¢ XUMHUH, (dhopMupoBaHue YMEHHUS
U3y4YCHHUEC eTOo XapaKTCPUCTUKA KUCTIOTHBIX CBOUCTB J1a00PaTOPHBIM 000pPYI0BaHHEM IPaMOTHOTO OOpAaIllCHUs C BEIIECTBAMU B
CBOHCTB YronbHo# KucoThl. KauecTBenHast U HarpeBaTelbHBIMU IPUOOPaMU | OBITY U XHUMHUYECKOU J1ab0paTopuu
Wuctpykraxk mo Thb | peakius Ha kapOoHAT- U B COOTBETCTBUH C IPABHIIAMH
TUAPOKApOOHAT-NOHBI TB
Habmodams u onucvieams
XUMHYECKUAN SKCTIEPUMEHT
Dopmynuposams BHIBOMBI 110
pe3yJbTaTaM MpoBeIEHHOTO
JKCIIEPUMEHTA
Compyonuyams B TIpoIiecce
yueOHOTO B3aUMOJICHCTBUS MTPH
paboTe B rpynmax
55 IIpakTuueckas ITonyuyeHue >kecTKOM BOJBI Ilo3HaBaTeJIbHbIE: CAMOCTOSITEIEHO
N Honyuams, cobupamo u
pabota No 6. B3aMMO/IEWCTBHEM YTIIEKHCIIOTO Ta3a U MPOBOJIUTH HAOJIOICHHUST, ICTIONIb30BATh

JKecTkocTh BOJIBI U
CIIOCOORI €€
yCTpaHCHHS
NHucrpykTax o Th

U3BECTKOBOH BOJBI. YCTpaHEHUE
BPEMEHHOM ’K€CTKOCTH BOJbBI
KAISTYEHUEM U T00ABJICHUEM COJIBI.
YcrpaneHue oCTOSTHHOM KeCTKOCTH
BOJBI 100aBIeHHEM coabl. McnpiTanue

pacnosHaeams yrHeKHCHBIfI ras

Ymems obpamatbes ¢
71a60paTOpHBIM 000pyIOBaHIEM
W HarpeBaTeJIbHBIMU Ipudopamu
B COOTBETCTBHU C MIPABUIAMHU

3HAKOBO-CUMBOJIMYECKUE CPEICTBA JJIs
PACKpBITHS CYLTHOCTH ITPOLIECCOB,
YCTaHaBIUBATh aHAJIOTHH, (OPMYITUPOBATH
BBIBOJIbI

PeryJsiTHBHBIE: NTAHUPOBATH CBOIO




JKECTKOM BOJIBI PacTBOpPOM MbLIa

Tb

Habnooams u onucvieame
XUMHYECKUN SKCTICPUMEHT

Dopmynupoeams BBIBOABI 110
pe3ylbTaTaM MpoBEIEHHOTO
SKCIEPUMEHTA

Compyonuyams B TIpoIiecce
Y4eOHOTO B3aUMOJICHCTBUS MPH
pabote B rpynmax

56

[IpakTruueckas
pabora Ne 7.
Pemenne
3KCIIEPUMEHTAIbHbI
X 3a/1a4 10 TeMe
«Meramib»
NucrpykTax o Th

Pemmenne SKCIEPUMEHTAJIbHBIX
3aJa4 Ha pacClio3HaBaHUC U IOJIYUYCHUEC

METaJIJIOB ¥ UX COeIUHESHUMN

DKCTepUMeHTaTBHOUCCIe008AM
b CBOMCTBA METAJJIOB M UX
COECIMHEHUH, pelaTh
SKCIEPUMEHTAIbHBIC 3a/1a4H 110
TeMe «MeTaJbDy

Ymems oOpammarscs ¢
m1abopaTOpHEIM 000pYIOBAaHHEM
U HarpeBaTeIbHBIMHU IPUOOpPaMu
B COOTBETCTBHU C IIpaBUJIaMU
Tb

Habnooams u onucvieameo
CBOMCTBAa METAJJIOB U UX
COEIUHEHNN

Dopmyaupoeams BEIBOABI 110
pe3ylibTaTaM MpoBeIeHHOT0
JKCHEpUMEHTA

Compyonuuams B mporecce
y4e0HOTO B3aNMOICHCTBUS TIPU
pabote B rpynmax

JEeSTEIbHOCT U IPOTHO3UPOBAThH €€
Ppe3yIIbTATHI, BHITIONHATE 3aJIaHHS TIO
oTpeieIeHHOMY allTOPUTMY, CPABHUBATh
Pe3yABTATHI C ATAJIOHOM, MIPH
HEOOXOAMMOCTH KOPPEKTHUPOBAThH OIIHOKH ,
CaMOCTOSITETTHHO OOPMIISATH OTUYET
KoMMYHHKATHBHBIE: CTPOUTH PEUCBBIC
BBICKA3bIBaHUs B YCTHOM M MUCHMEHHOMN
(opme; paboTaTh B TPpyIIE IS
JOCTIKEHHS LENN; CTPOUTh 3P PeKTUBHOE
B3aI/IMOILCI\/'ICTBI/IC C YUYUTCIIEM U
OJTHOKIIACCHUKAMH

JInuHocTHBIE: (HhOpPMHUPOBAHUE
M03HABaTENFHOTO HHTEPECa K U3yUCHUIO
XUMUH, GOpMUpPOBAHUE YMEHUS
TPaMOTHOTO OOpallleHHs C BEIIECTBAMHU B
OBITY 1 XHMHUYECKO J1a00paTopuu

XuMHus M OKpYy:Kaomas cpena (2 1)




57 XuUMHYECKUI Crpoenue 3emuu: SApo, i
. BEACHUS II
COCTaB IJIAHETHI MAHTHSI, 3eMHasi KOPa, MX XUMHUYECKHit | - /1eepUposant Coeie 0
3emis cocraB. Jlutocdepa u e€ xumMHUECKHI (pusHeCKOH reorpa(bfm B
HaHHUA O XUMUYECKOM
Wnctpykraxk mo Thb | coctaB. Munepansl. Pynel. Ocagounsie 3Ha 0 eeKo
TaHN3alUH TUIaHEThI
mopoxsl.  Ilomesupie  mckomaemsie. | OPTaHHM3all aHe
Xumuaeckuii  coctaB  THAPOCOEPBL. | Xapaxmepusoeams XUMHIECKHIT
XUMHUYECKHUH COCTaB aTMOC(bepBI. COCTAaB I'€OJIOTHYECCKUX
JdeMoHcTpanuu BI/I,[[GO(i)paFMeHTBI M | 000J104YeK 3eMin
cnaiapl «CtpoeHue 3emid U €€
9 " Pasznuuams MuHEpaIIBl U TOPHBIE
XUMUYeCKHil coctaBy. " Koymexkuus HOPOJbI
MHUHEpPaJIOB 5 TOPHBIX
nopox.Komnekmus «Pynbl
METAJUIOB.
JlabopaTropHblii ONBIT 41.
W3yuenne rpanura
58 Oxpana VcTOYHUKN XMMHUYECKOTO 3arpsi3HEHUs X,
. . apaxmepu306amy UCTOUHUKI
OKpy Karomei OKpyKatomei  cpensl. [ nmobGanbHbie P P
XUMHUYECKOT0 3arpsi3HeHUs
Cpenbl OT 3KOJIOTMYECKUE npoOIeMBbI -
) o OKpYy>KaroIei cpeisl
XHUMHUYECKOTO YeNoBEeYEeCTBA: MNapHUKOBBIA 3¢ QeKT,
3arps3HEHHS KHCJIOTHBIE [JOXIHW, O30HOBBIE ABIPHL. | Onucwvigams

MexayHapoJlHOE COTPYAHUYECTBO B
00JIacTH OXpaHBl OKPYKAIOIIEH Cpelbl
oT XUMHYECKOTO 3arps3HEHHS.
«3enéHas XuMusa».

JNemoncrpauun. BuneopparmeHTs! U

ClIaiiapl «['moGanpHBIC
DKOJIOTUYECKHE po0IeMbI
YEJIOBEYECTBAY.

JlabopaTopHblii OINBIT 42.
N3ydyeHue MapKUpOBOK pa3iIMYHBIX
BHUJIOB MIPOMBITTUICHHBIX u

MPpOAOBOJILCTBCHHBIX TOBAPOB

II00AILHBIEDKOJIOTUYECKHE
po0GJIEMBI, CBSI3aHHBIE C
XUMHUYECKHUM 3arpsi3HEHUEM

Ilpeonazame
MyTUMHUHAMU3AIAU
BO3ICUCTBUS XHMHUYECKOTO
3arpsi3HEHUS Ha OKPYKAIOIYIO
cpeny

Ipusooums npuMepbl
MEX/[yHapOJIHOT'O
COTPYZIHHUYECTBA B 00JIaCTH
OXpaHbl OKPYKaIOLIeH Cpebl

PeryasTuBHbie
DopMynHpOBaATh LENb YPOKA U CTaBUTh

3aJ1a4uM, HEOOXOUMBIC IS €€ JTIOCTHKCHUS,
IJIAHUPOBATH CBOIO JICATEIHHOCTD U
MIPOTHO3UPOBATH €€ PE3yIbTaThI

Ilo3HaBaTeIbHBIE

CTpouTh JIOTHUECKHUE PaCCyKICHUS,
yCTaHABIMBATh MPUUMHHO-CIIECTBEHHBIC
CBS3H, TIOHUMATh, CTPYKTYPHUPOBATh U
HHTEPIPETUPOBATh HHPOPMAILIHIO,
MIPEACTABICHHYIO B CXEMaTHYHOM BHUJIE
KoMMyHMKATHBHBIE

CTpouTh peyueBbIe BbICKa3bIBaHUSI B YCTHOU
Y NMCBMEHHOH (popme, apryMeHTHPOBATh
CBOIO TOUKY 3pEHUS

JINYHOCTHBIE

DopmMupoBaHUE TTO3HABATEIHHOTO
WHTEpeca K U3yYCHUIO XUMUU, MOTHBAITUS
yYalIuxcs Ha MOTy9eHHe HOBBIX 3HAHUH




O000menne 3HAHMI IO XUMHH 32 KypC OCHOBHOM MK0JIbI. [lonroroBka k OCHOBHOMY rocyiapcTBeHHOMY JK3aMeHy (6 4)

59 Bemectpa Crpoenue aromMa B | I[Ipedcmagnsmes uHGOPMAIIHIO 110
COOTBETCTBUU c nonokeHueM | teme «I13 n
XUMHUYECKOTO AJIEMEHTA B | ICXD 1.1 1.MeHnpeneeBa B cBETe
[lepuonuueckoit cucteme. CTpoeHUE | TEOPUH CTPOCHHS aTOMa» B BUJIE
BEecTBa: XMMHWYECKass CBSI3b W | TaOJHII, CXEM, OTIOPHBIX
KpUCTaJUIMYECKHE PELIETKU. | KOHCIIEKTOB, B TOM YHUCJIE C
3aBUCHUMOCTh CBOWCTB 00pa3oBaHHBIX | mpuMeHeHueM cpencts MKT
3IEeMEHTAMU MPOCTBIX BEILECTB | Buinoanams TECTOBBIE 3aJaHUs 1O
(MeTamioB, HEMETAIOB, OJarOPOTHBIX | TEMe
ra3oB) OT TOJOXCHHS DJJIEMEHTOB B | /Ipedcmasisimb nHGOPMAITUIO IO
[Tepuoauueckoit cucreme. Tunosorusi | Teme «Buapl XUMUYECKON CBSI3U U
HEOPraHWYECKUX BELIECTB, JCICHUE UX | TUIBI KPUCTAUINYECKUX PEIIECTOK.
Ha KJaccel v rpynmsl. [Ipeacrasutenu. | B3auMocBs3s cTpoeHUs U
CBOMCTB BEIIIECTB» B BHJIE
TaOIUII, CXeM, OTIOPHBIX
KOHCIIEKTOB, B TOM YHCJIE C
npuMmenenueM cpeacts KT
60 XumMuueckue [lpu3Haku u ycinoBust npotekanus | /Ipeocmagnames WHOOPMAIHIO 110
peakuuu XUMHUECKUX  peakuui. Tumnosorus | Teme «Knaccudukaims
XUMUYECKUX PEAKIHUi 10 Pa3IWYHBIM | XUMUYECKHUX PEAKIUH 110
OCHOBaHMUSIM. Peaxkuuu HOHHOTO | pa3lIMYHbIM OpPU3HAKAM» B BUJE
oOMeHa. OKuCIHTENBHO- | TAOJHUII, CXEM, OTIOPHBIX

BOCCTAHOBHUTCJIbHBIC PCAKIINH.

KOHCIIEKTOB, B TOM YHCJIE C
npuMmenenueM cpeacts UKT

Xapaxmepuzosamp
OKHUCIIUTEIEHO-
BOCCTaHOBUTEJbHBIC PEAKIIUH,
OKHCITUTEND 1
BOCCTaHOBUTEH

3anucvieamo YpaBHCHUA
OKHCJIIUTCIIBHO-
BOCCTAaHOBHUTCIIBHBIX peaKuHﬁ
C IIOMOIIBIO METOAA

Ilo3naBaTebHbIE: HCIIOIH30BATh
3HAKOBO-CHMBOJIMUECKHUE CPECTBA,
OCYILIECTBIISITh HAOIIOIEHHS, 1eNaTh
BBIBOJIBI, OCYILIECTBIIATH KIacCU(PHUKALIHIO,
HUHTEPIPETUPOBATh HHPOPMALIHIO,
IIPEICTABICHHYIO B BHJIE PUCYHKOB U CXEM
PeryasiTUBHbIE: UTAHUPOBATH CBOIO
JESITEIBHOCTD U IIPOTHO3UPOBAThH €€
Pe3yibTaThl, BHIIOIHATE 3aJaHUS 1O
OTpeieIeHHOMY allTOPUTMY, CPABHUBATh
PE3yIBTAThI C ATAJIOHOM, MPH
HEO0OXOJMMOCTH KOPPEKTHPOBAThH OITHOKHI
CaMOCTOSITETILHO

KoMMyHUKATHBHBIE: CTPOUTH PEUYCBEIE
BBICKA3bIBAHUS B YCTHOM U MHUCbMEHHOU
(dopme; paboTaTh B TpyIIe IS
JOCTHKEHHS LEINU; BBIPAXKATh U
apryMEHTHPOBATh CBOIO TOUKY 3pPEHUS
JlnunocTHbIe: (OPMUPOBAHHE  EIUHOW
€CTeCTBEHHO-HAYYHOW  KapTUHBI  MHpa,
MOHUMaHWE 3HAYUMOCTH  ECTECTBEHHO-
Hay4HBIX 3HaHUH UIst peeHus
NPaKTUYEeCKUX  3a7ad,  (OPMHUPOBAHHE
YMEHUSI  TpaMOTHOTO  oOpaieHust ¢
BEIIECTBAMH B OBITY H XHMHYECKOH
nmaboparopuun




ANIEKTPOHHOTO OanaHca

61

OcHOBBI XYUMUYECKHE CBOWCTBA MPOCTBIX
HEOpraHU4eCcKon BEIIIECTB. XapaKTepHbIE XUMUUYECKHE
XUMUH CBOICTBa CONEOOPA3YIOMNX OKCHJIOB,
TUAPOKCUJIOB (OCHOBAaHMUH, KHCJIOT U
aM(pOTEPHBIX THAPOKCHIIOB), COJEH.

Xapaxkmepuzoseamo oodmue ,
0COOEHHBIE U
WHJUBUTyalIbHBIC CBOMCTBA
KHCIOT, COJIEH 1 OCHOBAHHH B
cete TOJ]

Apeymenmuposamuo
BO3MO>KHOCTb ITPOTEKAHUS
XUMHUYECKUX PEAKIUMI B
pacTBOpax IEKTPOIUTOB
HCXO0Js U3 YCIOBHM

Knaccupuyuposamo
HEOPraHU4YeCKHe BELECTBA 10
COCTaBY M CBOMCTBaM

IIpusooums puMepbl
MPEACTABUTENIEH KOHKPETHBIX
KJIACCOB U TPYII
HEOPraHMYECKUX BELIECTB

62-63

O0o00mieHre U crucTeMaTU3alys 3HAHHM, MMOJTyYeHHBIX B Kypce xumuHn 8-9 kiacca. Konrponbhas padora Ne 4

64

AHaju3 BBIIOJHEHUS KOHTPOJIBHOH pa0oThl. [loaBeieHHEe UTOTOB roaa

65-68

Pe3zepBHBIil ypok




[Tpunoxenue k paboyei mporpamme

Touka pocta xumus 9 kiacc

Ne | Tema Conepxanue Lenesas ycranoBka | Kon- | [lnmanupyemsie pesynpTatel | Mcnons3oBanue
ypoKa BO 000pyI0BaHUS
4acoB
1 | Teopus JleMOHCTpalMOHHbIN ITokazats, yto | 1 3HaTh, YTO pacTBopeHue — | JlaTuuk  Temmeparypbl
AIEKTPOJIUTUYECKON onblT Nel  «TemnsoBoil | pacTBOpEHUE  BEILECTB (bU3UKO-XUMHYECKUN MJIATUHOBBIM
JVCCOLIUAIUH. dpdexT pacTBOpPEHUs | UMEET psJ IPU3HAKOB nporecc
BEILECTB B BOJIE» XUMHUYECKON peaKuu
2 | Teopus IIpakTnueckas pabota | BBenenue noHsATuM | 1 YMeTh 3KCIepUMEHTalIbHO | JlaTunk
ANEKTPOJIUTUYECKON Nel  «DOnexkTponuTbl U | «3JIEKTPOJIUT» U ONPEAEIATh IEKTPOJIUTHL U | ANEKTPOIPOBOAHOCTH
JUCCOIUAIUY. HEAJIEKTPOJIUTHI CHEDJIEKTPOJIUT HE3JIEKTPOJIUTHI
3 | Teopus Jlab6opatopusiit onbiT Nel | ChopmupoBath 1 3HaTh, Kakoe  BiusgHue | JlaTumk
ANEKTPOJIUTUYECKON «BnusHUe pacTBOpUTENS | MPEACTaBIECHUE 0 OKa3bIBaeT BOJA Ha | DJIEKTPONPOBOHOCTH
JUCCOLUAINH. Ha JINCCOLIMALINION BIUSIHUU PACTBOPUTENS JIMCCOLIMALIMIO BELIECTBA
Ha JTUCCOLIUAIINIO
ANEKTPOJIUTA
4 | Teopus JlaGopaTtopHblit onbIT No2 | DKCriepuMEeHTaIbHO 1 Ymertp onpenensats cuibHble | JlaTunk
ANEKTPOJINTUYECKON «CunpHble U cinabble | BBECTH MIOHSTHE U crabble 3JEKTPOJIUTHI C | SJIEKTPOIPOBOIHOCTH
JUCCOLUAIIH. AIIEKTPOJIUTHD) «C7a0ObId SIEKTPOTIUT MIOMOUIBIO JaT4nKa
CunbHple u cnaOble AIIEKTPONPOBOIHOCTH
AIEKTPOJIUTHI.
5 | Teopus JlaGopatopuslii onbiT Ne3 | ChopmupoBath 1 3Harthb 3aBUCUMOCTD | JlaTymk
ANEKTPOJINTUYECKON «3aBUCUMOCTD IIPE/ICTaBICHHE 0 AIIEKTPONPOBOHOCTH IEKTPONPOBOTHOCTH
3JIEKTPOIPOBOAHOCTH 3aBHUCHUMOCTH pacTBOpOB oT




JUCCOITUALUY. pacTBOPOB CUJIBHBIX | 3JIEKTPOIIPOBOIHOCTH KOHIIEHTPAllUl HOHOB
AJIEKTPOJIUTOB OT | pPacTBOpPOB oT
KOHLIEHTPAllUl NOHOBY KOHIIEHTPallUd HOHOB

6 | Teopus IIpakTrueckas paborta | 3akpenuTh YMmerp  3KkcnepuMeHTaNbHO | JlaTumk
JIEKTPOJIUTAYECKON Ne2 «OrnpeneneHue | NpeacTaBIeHNE 0 OIPENENATh KOHLEHTPALUIO | 3JIEKTPOIPOBOIHOCTH
JUCCOITUALUY. KOHLICHTpAllUd COJM 110 | 3aBUCUMOCTH COJIM B pacTBope €

3JEKTPONPOBOJHOCTH 3JEKTPONPOBOJHOCTH MTOMOILBIO JaTYMKa
pacTBopa» pacTBOpOB oT AIEKTPONPOBOAHOCTH
KOHIICHTPAlluA HOHOB

7 | Teopus Jlaboparopusrii onbiT Ned | MccnenoBath [IpumensTh 3HaHUA o | Jdaruuk
AIEKTPOJIUTUYECKON «BzaumonericTeue 0COOCHHOCTH peaKkuuy HEUTpaJM3aluu B | JIEKTPOIPOBOJAHOCTH,
JUCCOIUAIUY. THAPOKCHAA  Oapusi ¢ | MPOTeKaHUs peakuuu WHBIX YCIIOBUSIX J103aTOp o0bpema
Peaknun HOHHOTO | CEpHOM KUCIOTOMN» HEWTpanu3auuu KUJKOCTHU, OIOpeTKa
oOMeHa.

8 | Teopus JlaGopaTtopHbIit onbIT No5 | DKCriepuMeHTaIbHO 3HaTsh, 4TO Bce | JlaTumk
IIEKTPOJIIUTUYECKON «O0pa3oBaHue cojiell | moka3aTb 00pa3zoBaHHUE pacTBOpPUMBIE B BOJE COJHM | AJIEKTPONPOBOJAHOCTHU
JUCCOLauu aMMOHUSD) WOHOB TIIpU  pEaKLuu SABJISIFOTCSA CUJIbHBIMU

aMMHaKa C KUCII0TaMH JJIEKTPOJIUTAMHU

9 | Xumunueckue JlaboparopHsblii onbIT Ne6 | M3yuenue Nmers mnpencraBieHue o | Jlatumk — TemmepaTypsl
peakuuu. «M3yuenue pEaKIuy | OKUCINUTEIbHO- TEIJIOBOM s¢¢ekTe | MIaTHHOBBIHI
OxucanTenpHo- B3aUMOJICUCTBUSA BOCCTaHOBUTEJIbHBIX OKHCIIUTEIBHO-

BOCCTAHOBUTEIILHBIE cyibpuTa  HaTpus  C | IPOILECCOB, BOCCTaHOBUTEJIbHBIX
peakuu (OBP) MEPOKCUAOM BOAOPOAA» | MPOTEKAIOIINX c peakuui
BBIJICJICHUEM SHEPTUU
10 | Xumuueckue JlaGopatopuslii onbiT Ne7 | Jlokasats, 4TO B Nmers mnpencrasinenus o | Jaruuk pH
«M3menenre pH B xoze | mpouecce  NMPOTEKAHUS pa3INYHBIX MPOAYKTAX




peakuuu. OBP. OKHCIIMUTEIBHO- OBP BO3MOXHO OKHCJIUTEIBHO-
BOCCTaHOBUTEJIbHBIX o0pa3oBaHHE  KHUCIIOTHI BOCCTAaHOBUTEJbHBIX
peaKkuii». WU LIETIOYN peaKkIui.
11 | Xummnueckue Jlaboparopusblil onbIT Ne8 | KosnnyecTBeHHO 3Hars, 4TO MeTajulbl | JlaTuynk HanpsKeHus
peakuuun. OBP «CpaBHUTENBHAS 0XapaKkTepu30BaTh ABJISIIOTCSA
XapaKTEpUCTHKA BOCCTAaHOBUTENBHYIO BOCCTAHOBUTEJISIMU C
BOCCTAaHOBUTEJIBHON CIOCOOHOCTh METAJIJIOB pa3HOl BOCCTaHOBHUTEIBHOU
CIOCOOHOCTH METAJIJIOBY» CIOCOOHOCTBIO
12 | Xumuueckue JleMOHCTpanoHHbIE N3yuuts  3aBUCHUMOCTH 3HaTthb 3aBucuMocTh | [Ipubop Ui
peakuuu.  CkopocTh | onbiTel Ne2 «l3ydeHue | CKOpOCTM peakLuud OT CKOPOCTM  pe€akUuu  OT | WLIIOCTpaLUH
XUMHUYECKON peaklMU. | BIUSHUS Pa3JIMYHBIX | PA3IUYHBIX (PAKTOPOB pasnuyHbIX  (PAKTOPOB  — | 3aBUCUMOCTH  CKOPOCTH
(GakTOpOB Ha CKOpPOCTh TEMIIEPATYPBI, XUMHUYECKON peakLUu OT
peaxkuumn» KOHIIEHTPaLuU yCIIOBUH.
pearupyomumx BELIECTB,
KaTajan3aropa, MIPUPOJIbI
BELIECTB, IJIOLIAAN
COIPUKOCHOBEHMSI BELLIECTB
13 | Hemerasisbl. JleMOHCTpanOHHBIN DKcrepuMEeHTAIbHOE 3Hathb ¢buznueckue u | Annapar JUTS
I"anmorensl onbIT Ne3  «M3ydeHue | usyueHue QpU3NYECKUX U XUMHUYECKHE CBOMCTBA | MPOBEIECHUS XUMUYECKUX
bu3nueckux U | XUMHUYECKUX CBONCTB rajJoreHoB. VYmerts | nponeccos (AITXP)
XUMHYECKHUX CBOICTB | XJIO0pa 3alUCHIBATh YpaBHEHUs
XJI0pa» peakuui  TaJOreHOB  C
MeTaJlJlaMi, HEMETaJIaMH,
ux pa3INYHyIo
OKHUCJIUTEIBHYIO

CIOCOOHOCTD




14 | Hemeramnbl. Oxcupsbl | [leMOHCTpalMOHHBIH N3yunts CBOMCTBA 3Harthb ¢busnueckue u | Annapar JUIS
CEpBI. Cepnucras | onbit  Ned4  «/3yueHue | cepHHCTOrO raza XUMUYECKHE CBOMCTBA | MPOBEJCHUS XUMHUYECKUX
KHUCJIOTA. CBOICTB CEpHHUCTOrO rasa cepHuctoro rasza. Ywmerb | peakiuii (AITXP)

U CEpPHUCTON KHCIIOTBHI» 3aMuChIBaTh ypaBHEHUS
peakuuii raza ¢ BOJOH, CO
iesI04aMu
15 | Hemeramiel. Ammuak | Jlabopatopusiit onbiT No9 | DKkcriepuMeHTanbHO 3HaTh, 4TO pactBop | laTumk
«OCHOBHBIE CBOICTBa | I0Ka3aTh aMMHaKa B BOJE — CJaObId | AIIEKTPOIPOBOTHOCTH
aMMHaKa MIPUHAJJIEKHOCTh ANEKTPOJIUT. YMmeThb
pacTBopa aMMmHaka K OTIPEIeNATh 3TO CBOMCTBO C
CJ1a0bIM AJIEKTPOJIUTAM IIOMOUIbIO JaTYMKa
AIIEKTPOIPOBOIHOCTH
16 | Meramiel.  Kanbuwmii. | JlabopaTopHbIit OTIBIT | DKCIEPUMEHTAIILHO 3HaTh cBoiicTBa | JlaTumk
Coenunenus kanpiust | Nel0  «B3aumopeiicTBue | yCTaHOBUTD COEJIMHEHUHN KaJlbLMsI U €ro | AIEKTPONPOBOJAHOCTH,

U3BECTKOBOM  BOJABI € | 00pa3oBaHuE CpelHEd U 3HAQYEHWE B TMPUPOJIE U | MAaTHUTHAs MeIIaKa,

YTJIEKUCIIBIM Ta30M» KHUCJION COJIU JKU3HU YeIOBEKa npulop ISl TOJy4YEHUS
razoB  WIM  amnmapar
Kunmna

17 | Meramnsl. XKene3o JlaGopaTopHbIit onsiT | MccnenoBate  mpomuecce 3HaTsh, 4TO npouecc | Jlatuuk 1aBiaeHus

Nell «OKucneHue | IEKTPOXUMHUUECKON KOppO3UH METAJIOB

JKerne3a  BO  BJIAXHOM | KOPpO3MM  JKele3a B MPOTEKAaeT B MPUCYTCTBUH

BO3/yXe» BO3JIyXe BOJBl M KHUCIOpoAa. 3HAThH

dbaxTopsl, YCKOpSIOLIUE

NPOLIECC KOPPO3UH
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