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1.
2. TIosicuuTeIbLHAA 3alMCKA

Jlannasi paboyast mporpamma coctaBieHa Ha ocHoBe DeznepanbHoro 'ocyaapcTBeHHOTO 00pa3oBaTENBLHOTO CTaHIapTa, TPEOOBAHUN K pe3yibTaTaM
OCBOEHHS OCHOBHOI 00pa30BaTEIbHON MPOTPaMMbI OCHOBHOTO OO0IIEro o0pa3oBaHUs, MPOrpaMMbl Kypca XUMHH JUIs 8-9 KitaccoB 0011eo0pa3oBaTeIbHbBIX
yupexaeHui, npeamernas jguHus yueOHnkoB O.C.I'abpuensna, U.I.Octpoymona, C.A.CnankoBa — M.: IIpocBemenne, 2019. B Hel Takke ydUTHIBAIOTCS
OCHOBHbIE UJIeH U 1oJiokeHus [IporpaMmbl pa3BuTHs U (GOPMUPOBAHMS YHUBEPCAIbHBIX YU€OHBIX 1€MCTBU I AJ11 OCHOBHOTO 00111ero 00pa3oBaHMUsl.

W3ydyeHre xuMuM B OCHOBHOMH IIKOJI€ TPU3BAHO 00ECTIEUUTD:
- popmuposanue y ydauuxcs XMMHUECKON KapTUHBI MHpa KaK OpraHMYecKON YacTH €ro LEeJIOCTHON eCTECTBEHHO-HAYYHON KapTHHBI,

- pazeumue NO3HABATENIbHBIX NHTEPECOB, MHTEIIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEH yJalluxcsl B Mpoliecce U3y4eHUs] MU XUMHYECKON HayKd U ee
BKJIaJla B COBPEMEHHBIM Hay4HO- TEXHUYECKHH mporpecc; GopMupoBaHHE BaKHEHIIMX JIOTUYECKHX OINEpaluii MbIIUICHUS (aHaIu3, CUHTE3, 0000IeHue,
KOHKpETHU3allus U JIp.) B IPOLIECCe MO3HAHUS CUCTEMbl BaXKHEHIIINX MOHATUHN, 3aKOHOB M TEOPUN O COCTAaBE, CTPOEHUH M CBOMCTBAX XMMHUYECKUX BEIIECTB,

- gocnumanue yOKIEHHOCTH B TOM, YTO NMPUMEHEHHE MOJYYCHHBIX 3HAHUW U YMCHHUU IO XUMUU SIBIISICTCSI OOBEKTUBHOW HEOOXOIUMOCTBIO ISt
0e30macHO# pabOTHI ¢ BEIIECTBAMH M MaTepuajiaMy B OBITY U Ha MPOU3BO/ICTBE,

- NpOeKmMupo8anue U pedaruzayusi BHITYCKHUKAMU OCHOBHOMW IIKOJIBI JIMYHOM 00pa3oBaTeIbHON TPaeKTOpUU: BBIOOp Mpoduiiss oOydeHHs B cTapiiei
IIKOJIE WM MPO(ecCHOHANTBHOT000Pa30BaTENbHOIO YUPEXKICHUS,

- 0811a0€eHUe KNI04esblMU KoMnemeHyusmMu. yaeOHO-TI03HaBATEIbHBIMU, HH()OPMALIMOHHBIMU, LIEHHOCTHO-CMBICJIOBBIMU, KOMMYHUKATHBHBIMH.
OO0mas xapakTepucTHKA y4e0HOI 0 peMeTa

HpennaraeMaﬂ pa6oqaﬁ InporpamMma 1o XuMHUH PACKPBIBACT BKJIIAQ yqe6H0r0 npeamMeTa B JOCTUIKCHUC LeJae OCHOBHOI'O 061].161"0 06pa30BaHI/I§I u
ONpCaACIIACT BayKHEUIIIHE COACPIKATCIIbHBIC IMHUHW NTPpCAMETA:

. «Bew;ecmeo» - B3aUMOCBA3b COCTaBa, CTPOCHUA CBOI>'ICTB, NOJIY4CHHUA U IPUMCEHCHUA BCUICCTB U MATCPHUATIOB,

o «Xumuuecxas peaxkyus) - 3aKOHOMEPHOCTHU IPOTCKAHUSA U YIIPABJICHUS IPpOUCCCaMU MMOJTYUCHUA U IPCBpAICHUS BCIICCTB;

o «Xumuveckutl 31Ky - ONICPpUPOBAHUC CHCTEMOMN BaXKHEMIIINX XUMHISCKUX HOHHTHﬁ, BJaJICHUE XUMHUUYECKOM HOMCHKHaTypOﬁ u CHMBOHHKOﬁ;

o «Xumus u srcusuvy - CO6HIO,I[CHI/IC paBuUJI XUMHYECKOI 0€30IMacHOCTH npu O6paI_I_IeHI/II/I C XUMHUYCCKUMHU BCIICCTBAMU U MAaTCpUaJIaMU B IMOBCEIHEBHOM
JKU3HHU U Ha IIPOU3BOJICTBC.

B kypce 3HauuTenpHas posib OTBOJUTCS XMMHYECKOMY 3KCIIEPUMEHTY: MPOBEACHUIO MPAKTUYECKHX padOT M JIaOOpaTOPHBIX OIBITOB, (PUKCAIIMH U
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aHaJM3y MX PE3yJbTaTOB, COOIIOIEHUIO HOPM U MpaBMJI 6€301acHOM pabOThl B XUMHUECKOM KaOMHETe.
Peanuzarust mporpamMmbl Kypca B Ipoiiecce 00ydeHus MO3BOJIUT 00yUarOIIUMCS TIOHATh POJIb M 3HAUCHHE XUMUHU CPEIU JPYTUX HAYK O MPUPO/IE.

3. MecTo Kypca XMMHHU B OCHOBHOM LIKO0JIe
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@enepanbHbIi TOCYJapCTBEHHBI 00pa30BaTEIbHBIM CTAaHAAPT MPEAYCMATPUBACT U3yYEHUE Kypca XMMHH B OCHOBHOM HIKOJIE KaK COCTaBHOM
94acTH MpeaMeTHON obmactu «EcTecTBeHHO-HAYYHBIE TPEIMETHI.
Kypc paccuutan Ha u3y4eHue npenmeTa B oobeme 68 yueOHbIX yacoB 10 2 yaca B Heaenro B 9 kiacce.

[Iporpamma peanm3zoBana B yaeOHuKax xumun ['adbpuensa O.C., .I.Octpoymos, C.A.CiagkoB. Xumust 9 kiacce, BBITYIICHHBIX U3IaTEIbCTBOM
«IIpocsemenue» 2020 r.

4. Pe3yabTaThbl OCBOCHHSI Kypca XUMHUH

1o 3aBepieHNM Kypca XMMHUH Ha 3Tarie OCHOBHOTO 00111ero 00pa30BaHMsI BHITYCKHUKH OCHOBHOM IIIKOJIBI JI0JIKHBI OBJIA/I€Th CIEAYIOUTUMU
pe3yiabTaTaMu:

1. JIn4HOCTHBbIE Pe3yJIbTaThI:

1) oco3nanue cBOEM 3THUUECKON MPUHAUIEKHOCTH, 3HAHNE UCTOPUU XUMHUH U BKJIaZla POCCUNCKON XUMUYECKOW HAyKU B MUPOBYIO XHUMHIO;

1) popmuposanue OTBETCTBEHHOTO OTHOIICHUS K MO3HAHUIO XUMHH; TOTOBHOCTH M CIIOCOOHOCTH y4YalIUXCs K CAMOPA3BUTHIO U CaMOOOpa30BaHUIO Ha

OCHOBE M3Y4YE€HHBIX (PaKTOB, 3aKOHOB M TEOPUN XHUMUHU; OCO3HAHHOTO BBIOOPA U nocmpoerue NHAUBUYaIbHON 00pa30BaTeIbHON TPACKTOPHH;

2) popmuposanue 1ETOCTHON €CTECTBEHHO-HAYYHON KapTUHBI MUPA, HEOTHEMIIEMOH 4acThbi0 KOTOPOH SIBJIIETCS XUMUYECKask KapTUHA MUPA;

3) o6nadenue COBPEMEHHBIM S3bIKOM, COOTBETCTBYIOLM YPOBHIO Pa3BUTHsI HAYKH U OOLIECTBEHHOW MPAKTHKH, B TOM YHMCIIE U XUMHUYECKHM;

4) oceoenue COLNAIBHBIX HOPM, PaBWJI IOBEAEHNUS, poJiel U (JOpM COLMATIBHOM KU3HU B COLIMYME, IPUPOJIE U YACTHOM KU3HU HAa OCHOBE
9KOJIOTUYECKOH KyJIbTYphl U 0€30I1aCHOT0 00pallleHHsl ¢ BEIeCTBAaMH U MaTepHajIaMu;

5) ¢gopmuposarue KOMMYHUKaTUBHOM KOMIIETEHIIMH B OOLIICHUU CO CBEPCTHUKAMH U B3pOCIBIMU B IpoLiecce 00pa3oBaTeIbHOM, 00IECTBEHHO-
II0JIE3HOMH, y4eOHO-HUCCIe10BATEIbCKON, TBOPUECKOM 1 IPYTUX BUJIOB AEATEIIBHOCTH, CBSI3aHHBIX C XMMHUEH..

2. MeranpeaMeTHbIe pe3yJIbTAThI:

1) onpedenenue 1eneit COOCTBEHHOro 00y4YeHHs, IOCTAaHOBKA U (popMylIMpoBaHue /Ui ceOsl HOBBIX 3a/a4;

2) nnanuposaHue yTel JOCTUKEHUS KEIaeMOoro pe3ysibTaTa 0OydeHUs] XMMUHU KaK TEOPETUUYECKOTO0, TaK M MPAKTUYECKOTO XapaKTepa;

3) coomHecenue CBOUX JIEUCTBUH C IITAHUPYEMBIMU Pe3yIbTaTaMU, OCYILIECTBIEHUE CIIOCOO0B ICHCTBUI MPHU BBIMOJIHEHUU Ja00PATOPHBIX U
MPAKTUYECKUX pabOT B COOTBETCTBUH CIIPABHIIAMU TEXHUKHU O€30TaCHOCTH;

4) onpedenerue UCTOUHUKOB XUMHUYECKOM MH(OPMALINK, €€ MOJIydeHUE U aHAIN3, CO3JaHne NH(GOPMAITMOHHOTO MPOAYKTA U €ro Mpe3eHTallus;

5) ucnonb306anue OCHOBHBIX MHTEIIEKTYaIbHBIX OTEpaIiii: aHallM3a U CHHTE3a, CPAaBHEHUS U CHCTeMaTU3alliy, 0000IIeHHs i KOHKPETH3allnHy,

8blsi6/IeHUe TIPUIMHHO-CIIEJICTBEHHBIX CBS3€H U nocmpoenue TOTHUYECKOT0 paCcCyKIEHNUS U YMO3aKIIOUEHUsI Ha MaTepualie €eCTECTBEHHO-HAYYHOTO
COJICpXKaHUS;
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6) yMeHue CO3/1aBaTh, IPUMEHATH U IPe0OPa30BbIBATH 3HAKU U CHMBOJIBI, MOJICJIA M CXEMBI ISl pEICHUs] YIeOHBIX U TIO3HABATEIbHBIX 3a/1a4;

7) @opmuposanue U pazeumiue SKOJIOTHIECKOTO MBIIIICHHS, YMeHue IPUMEHATh €r0 B I03HABATEIHONH, KOMMYHUKATUBHOM, COIIMAIBHOM ITPAaKTHKE
1 IpoeCCHOHATIFHON OpPHEHTAIIHNH;

8) cenepuposanue NICH 1 ONIPENICNICHNE CPEJICTB, HEOOXOIMMBIX ISl X pean3aliu.

3. IlpeamMeTHbIe pe3y/bTATHI:

1) ymenue 00603Ha4aTh XMMHUECKHE AJIEMEHTHI, HA3bIBaTh UX U XapaKTepHU30BaTh Ha OCHOBE MOJIOKEHUs B ieproaudeckoit cucreme /[.11.Menneneesa;

2) ¢opmyruposanue A3y9eHHBIX TOHITHIA: BEIIECTBO, XHMUYECKUH 3JIEMEHT, aTOM, MOJIEKYJIa, HOH, KATHOH, aHUOH, TTPOCTOE U CIIOKHOE
BEIIECTBO, XUMUYECKasl PEAKIUsl, BHIBI XUMUYECKUX PEAKIHHA U T.II.

3) onpedenenue O GOPMyZIaM COCTaBa HEOPTaHUIECKUX U OPraHMUECKUX BEIIECTB, BAICHTHOCTH aTOMOB XUMHUYECKUX DJIEMEHTOB MITH CTETIEHU UX
OKHCIICHHS,

4) nouumanue THPOPMAIINHU, KOTOPYIO HECYT XUMUYECKHE 3HAKH, (DOPMYITBI, ypaBHEHUS,

5) yMeHue KIaCCUPUIIMPOBATH MPOCTHIE U CIOKHBIE BEIIECTBA;

6) ¢hopmyruposanue IEPUOIMIECKOTO 3aKOHA, OOBSICHEHUE CTPYKTYPHI i HH(DOPMAIIHH, KOTOPYIO HECET TIEPHOUECKasi CHCTEMa XUMUIECKIX
snemenToB JI.M.MeHnaeneeBa, pacKpbITHE 3HAUCHUS IEPUOJUIECKOTO 3aKOHA;

7) yMeHue XapaKTepHU30BaTh CTPOCHUE BEUIECTBA — BUIbI XUMUYECKUX CBSI3€H U TUIIBI KPUCTAIIMYECKUX PEUIETOK ;

8) onucanue CTPOEHUS aTOMOB XUMHYECKHUX JIEMEHTOB ¢ IOPAIKOBBIME HOMepamu 1-20 u 26, oToOpaskeHre WX C MOMOIIBIO CXEM;

9) cocmaenenue HGOPMYN OKCHIOB XUMHUYECKUX FIEMEHTOB U COOTBETCTBYIOIIMX UM THIPOKCUIIOB;

10) HanucaHue CTPYKTYPHBIX GOPMYI MOJIEKYIISIPHBIX COeTMHEHUHN U (GOPMYIBHBIX €AMHUL] HOHHBIX COCAMHEHUN 10 BAJIGHTHOCTH, CTETICHH OKUCIICHUS
WJIH 3apsly HOHOB;

11) ymeHnue GOpMYyIUPOBATH OCHOBHBIE 3aKOHBI XUMHH: TIOCTOSIHCTBA COCTaBa BEIIIECTB MOJICKYJISIPHOTO CTPOCHUS, COXPAHEHHST MACChI BEIIIECTB, 3aKOH
ABorazpo;

12) ymenue hopMyIupOBaTh OCHOBHBIE MOJIOKEHHSI aTOMHO-MOJIEKYJIIPHOTO YUEHUS M TEOPHUH AIIEKTPOJUTUUECKON JUCCOIUALINH;

13) onpedenerue MPU3HAKOB, YCIOBUN MPOTEKAHUS U IPEKPAIICHUS PEaKIUi;

14) cocmasneHue MOJCKYISPHBIX YPABHEHUM XUMHUUECKUX PEaKIUi, TOATBEPKIAIONINX O0IIMe XMMUUECKUE CBOWCTBA OCHOBHBIX KJIaCCOB
HEOPraHMYECKUX COSAMHEHUN MOTPAKAIOLINX CBA3H MEXIY KJIacCaMU COeIMHEHUII;

15) cocmasneHue ypaBHEHUI peakiluii C y9acTUEM IEKTPOJIUTOB TaKKe B HOHHOU (opme;

16) onpedenerue MO XUMUYECKUM YPABHEHUAM MPUHAICKHOCTH PEAKLUH K ONPeIeICHHOMY THITY WU BUY;

17) cocmaenenue ypaBHEHHUH OKUCIUTEIILHO-BOCCTAHOBUTEIILHBIX PEAKIIUI C TOMOIIBIO METO/1a DJICKTPOHHOTO OallaHCa;

18) npumereHue IOHATHI «OKUCICHUE» U «BOCCTAHOBIICHUEY JIJISl XaPAKTEPUCTHKH XMMUYECKHX CBOWCTB BEIIECTB;

19) onpedenerue ¢ TOMOIIBIO KAYECTBEHHBIX PEaKIUil XJIOpU-, Cylib(aT- U KapOOHAT-aHUOHOB M KATHOHA AMMOHHS B PaCTBOPE;

20) 0OvsicHeHue BISTHYSI PA3IMYHBIX ()aKTOPOB Ha CKOPOCTh PEaKITHii;

21) yMeHue XapakTepu30BaTh MOJOKEHHE METANIOB U HEMETAJUIOB B TIEPHOMUECKONM CUCTEME DJIIEMEHTOB, CTPOCHHE UX aTOMOB U KPUCTAILIOB,
obmue pusnveckre 1 XMMUYECKUE CBOMCTBA;

22) 0OwsicHeHue MHOTOOOpa3usl MPOCTHIX BEIIECTB SBJICHUEM aJUIOTPOITUU C YKa3aHUEM €€ TIPUYNH;

23) ycmanoenenue pa3muuuil TUAPO-, TUPO — U DIEKTPOMETAIITYPTUU U WILTIOCTPUPOBAHUE 3TUX PA3INYUN TPUMEPAMH ITPOMBIIIIEHHBIX CIIOCO00B



HOJTy4EeHHs METaJLIOB;

24) ymeHue dasams o0OUIyI0 XapakTepucTuky emeHToB I, II, VIIA — rpymnmn, a Takke Bo1opoa, KHCI0poia, a30Ta, cepsl, pochopa, yriepona,
KpeMHHS U 00pa30BaHHBIX UMHITPOCTHIX BEIIECTB M BAKHEHITNX COCAMHEHUH (CTpOCHUE, HAX0XKICHHE B IPUPOJIE, OTyYeHUE, PU3UIECKUE U
XUMUYECKHE CBOMCTBA, MPUMEHECHHE);

25) yMeHue OTINCHIBATH KOPPO3HIO METAJIOB M CIIOCOOBI 3aIIUTHI OT HEE;

26) ymeHue NPOU3BOIUTH XUMUYECKHE PACUEThI 10 (OPMYJIaM U YPaBHCHUSIM PEaKIIuii;

27) onucaHue CBOWCTB U MPAKTUYECKOTO 3HAYCHUS U3YUEHHBIX OPraHUYECKHUX BEIIECTB;
28) gvinosHenue 0003HAYEHHBIX B IPOrpaMMe HKCIIEPUMEHTOB;

29) cobato0eHue ipaBui 6€30MacHON PabOThl B XUMUYECKOM KaOWHETE.



4. Coaep:xaHue y4eOHOrO0 npeaMera U Tpe0OBaHUA K YCBOCHHMIO IIPOrPaMMbI

Kypc xumun 9 kiacca mpezmoiaraeT u3ydeHue cieayronmx pasaenos: «I[loBroperne u 0000meHne cBeieHnid o Kypey 8 Kimaccay, « XMMHUYECKue

peakuuu B pacTBOPAX 3JEKTPOIUTOB», «Hemeramnsl m uX coequHeHus», «MeTalibl U UX COEIUMHEHUs», «XHUMHSA U OKpyKarolas cpefa», a Takke
«O06001eHne 3HaHUH 10 XUMHUH Kypca OCHOBHOM 1koJibl. [onroroBka k OCHOBHOMY TOCYapCTBEHHOMY dK3aMEHY.
IIpennonaraercst crpouth o0ydyeHue ¢ yueroM padorbl LlenTpa «Touka pocra» - ecTeCTBeHHO-HAYYHOH HANPABJEHHOCTH, OPraHM30BAHHOIO B
mkoje. Ha ypokax xumumu B 9 kjaccax OyaeT McnoJib30BaThbesl HU(pPoBas jgadoparopusi M0 XMMHH, KOTOpPas MO3BOJUT NPHUMEHATH HOBbIE
TeXHOJIOTUH 00y4YeHHsl, Mpeanoarapume OpraHu3anue JadopaTOpHbIX M NMPAKTHYECKUX PadoT HA Ka4eCTBEHHO MHOM YPOBHe, MO3BOJISIOLIUM
pa3BuTHe 00YYAIOIIMXCH M YyCHJIeHHe HHTepeca K HAyKaM eCTeCTBEHHO-HAY4YHOI'0 IIUKJIA.

IloBTOpeHUe 1 00001IEHNE CBEIEHU 0 KypCY
8 kiacca

bunapusie coenunenus. Okcuapl coneoOpasyromye u Hecoyueoopasyromue. ['uapokcuipl: oCHOBaHUs, aM(OTEpHBIE THAPOKCHIBI,
KHCTIOpoAcoepkKaiine KuciaoTel. CpeHue, KUCIble, OCHOBHBIE U KOMIUIEKCHBIE COJIH.

Tunbl cBsi3u. MoHHBINM TUN CBA3U. KOBaJleHTHAs MOJsipHas U KOBAJEHTHAs HEMOJIsIpHas CBsA3b. MeTaluinyeckas CBSI3b

O0600611eHre cBeeHN 0 XMMHUECKUX peakuusax. Kiaccupukanys XMMHYeCKUX peaklyii 0 pa3INyHbIM OCHOBAHUSM: COCTAaBY U YHCIY Pearupyrommx
1 00pa3yIoNIUXCs BEIIECTB, TEIIOBOMY 3G dEeKTy, HalpaBICHUIO, N3MEHEHHIO CTENICHEH OKUCIICHHS JIEMEHTOB, 00pa3yoINuX pearupyroiye BemecTna, gase,
MCII0JIb30BAHUIO KaTallu3aTopa.

[ToHsiTHE O CKOPOCTH XUMHUYECKOH peakiuu. PaKkTOphl, BIUAIONINE HA CKOPOCTh XMMHUECKUX peakluii: MPUpoaa pearupyrouux BemecTB, X
KOHLIEHTpAlIMs, TeMIepaTypa, IIoaib CONPUKOCHOBEHUS, HAIMYKE KaTanu3aropa. Karanus.

JdeMoHcTpanun
e (O3HakoMJIEHHE C KOJUIEKLIMSIMU METAJVIOB U HEMETAJIJIOB.
¢ (O3HaKoOMJICHHE C KOJUIEKLIUSIMU OKCUIOB, KUCIIOT U COJIEH.
¢ 3aBHCHMOCTb CKOPOCTH XMMHUYECKON PEAKIIUM OT IPUPOABI PEarupyOLNX BEIECTB.
¢ 3aBHCHMOCTb CKOPOCTH XMMUYECKOW PEAKIIMM OT KOHLIEHTPALIMH PEArupyIOILHX BEILIECTB.
e 3aBHCHMOCTbH CKOPOCTH XUMHYECKON PEAKIMU OT ILIOIIAJN COMMPUKOCHOBEHHS PEArHpYIOLINX BEIIECTB (KKUIISIIHN IO ).
¢ 3aBHCHMOCTb CKOPOCTH XMMUYECKON PEAKIIUM OT TEMIIEPATYPHI pEarUPYIOLIUX BELIECTB.
JlabopaTopHbIe ONbITHI

1. BaumonenicTBe aMMHUaKa U XJI0pOBOAOPOAA.
2. Peakuus HeWTpanu3anum.

3. Habmronenue TemnoBoro 3¢ dekra peakiuu HenTpaan3auu.

4. BzaumoieiictBre cepHOi KMCIOThI ¢ okcuaom meau (11).

5. Paznoxenue nepokcua BOIOpoia ¢ IOMOIIBIO KaTaia3sl KapTodens

6. 3aBHCUMOCTh CKOPOCTH XMMHYECKON PEaKIHH OT MPHUPOIBI PEarupyrolinxX BEIIeCTB HAa MpUMepe B3aUMOJCHUCTBUS PACTBOPOB THOCYIb(aTaHATPHUS U
xjopuaa 6apusi, THOCYIb(aTa HATPHUS U CONSTHON KUCIOTHI.
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7. 3aBUCUMOCTb CKOPOCTH XMMUYECKOW PEAKIIMH OT IPUPO/Ibl METAJUIOB IIPU UX B3aUMOJAEHCTBUHU C COJIIHON KUCIOTOM.
8. 3aBUCUMOCTb CKOPOCTH XUMUYECKOW PEAKIIUH OT MIPUPOIbI KUCIOT IPU B3aUMOJEHCTBUU UX C JKEIIE30M.

9. 3aBUCUMOCTb CKOPOCTH XMMHUYECKON PEaKIIUU OT TEMIIEPATYPBHI.

10. 3aBUCUMOCTh CKOPOCTH XUMUYECKOUN peakui OT KOHLIEHTPALIHH.

11. 3aBUCUMOCTbH CKOPOCTHU XMMHUYECKOM PEaKIUH OT TUIOMIA1 COTPUKOCHOBEHUS Pearupyrommnx BeecTB.
3aBUCHMMOCTb CKOPOCTH XUMMYECKOI peaKkIuy OT KAaTaJau3aTopa.

XHMHYeCKHEe PeaKIi B PacTBOPAX 3J1eKTPOJINTOB

[TonsiTHE 00 AMEKTPONUTUYECKON TUCCOLMALMU. DINEKTPOIUTHI U HEUIEKTPOJIUTHL. MeXaHnu3M AUCCOIUAIMU AJIEKTPOIUTOB C Pa3IUYHbIM
xapakTepoM cBsi3u. CTeneHb AMEKTPOJUTHYECKON aucconrani. CUIbHBIE U ClTa0ble SJIEKTPOJIUTHI.

OcCHOBHBIE TIOJIOKEHUSI TEOPUH IEKTPOIUTHUECKOH aucconuanuu. Kiaccugukanns 1oHOB U uX cBoicTBa. KUCIOTHI, OCHOBAaHUS U COJIM Kak
ANEKTPOJUTHI. VX Kimaccupukanus u Juccoluanusl.

OO01ue XMMHUYEeCKHEe CBOWCTBA KHUCIIOT: U3MEHEHHE OKPAaCKU MHIMKATOPOB, B3aUMOJICHCTBUE C METAJJIaMH, OKCUAAMH U TUIPOKCHUIAMH METAJJIOB U
coJIIMU. MoneKyisipHble ¥ HOHHBIE (TIOJTHBIE M COKpAIllEHHbIE) YPaBHEHUS pEaKIuil.
XHWMHUYECKUH CMBICI COKPAIIEHHBIX YPABHEHHUN. Y CIOBUS MIPOTEKAHUS PEAKIIMM MEK Ty JIEKTPOIUTAMU JI0 KOHIIA. P71 akTHBHOCTH METaJIOB.

OO01mMe XuMHYECKe CBOMCTBA IeJ0Yeii: B3aUMOIECHCTBUE ¢ KHCIOTaMM, OKCHIAMH HEMETAJII0B, cojiaMu. OO0IIe XUMHUYECKHE CBOMCTBA
HEPACTBOPUMBIX OCHOBAHUI: B3AMMO/ICHCTBUE C KUCIIOTaMH, Pa3I0KEHHUE MPU HarpEBaHUU.

OO0mre XuMHUYECKUE CBOMCTBA CPETHUX COJICH: B3aMMOJICHCTBHE C KHCIIOTaMU, IIEI0YaMH, COJISIMU U MeTaJlllaMu. B3anmoielicTBiue KUCIBIX COJIeH CO
LIET0YAMHU.

IMaaponus, kak 0OMEHHOE B3aMMOJICUCTBHE COJICH ¢ BOJOUW. [ Mapoan3 coliu CHIIBHOTO OCHOBAHUS M Cca00M KUCIOTHL. ['maponn3 comu cmaboro
OCHOBAHHUS U CHJILHON KHUCIIOTEL.
[IIxana pH.

CsolicTBa KHCJIOT, OCHOBaHHﬁ, OKCHJOB H COJICH B CBETE TECOpHUU BHCKTpOHHTquCKOﬁ JUucconranmu U OKHCIINTCIBHO -~-BOCCTAaHOBUTCIIBHBIX pCaKHHﬁ.

JdemoncTpanmnu.
e lcrmbITaHue BEIIECTB U KX PACTBOPOB Ha AJICKTPOIPOBOIHOCTb.
e 3aBUCHUMOCTb 3JIEKTPOIIPOBOIHOCTH YKCYCHOM KHCIOTBI OT KOHLICHTPALIUH.
e JIBWKEHME OKpAIICHHBIX HOHOB B 3JIEKTPUYECKOM I10JIE.
e Ormpenenenue xapakTepa Cpeibl B pacTBOPAX COJICH.



JlabopaTopHble ONbITHI.
12. lucconuanus ciaaObIX 3JE€KTPOIUTOB Ha IPUMEPE YKCYCHOM KUCIIOTHI.

13. I3MeHeHne OKpacKu MHAMKATOPOB B KUCIIOTHOM Cpee.

14.Peakuys HEMTpanu3alyuy pacTBoOpa MWEIOUN Pa3IMYHBIMU KUCIOTAMM.

15. Ilonmyuyenue ruapoxcuaa menu (1) u ero B3aumoeicTBrE ¢ pa3IMUHBIMU KUCIOTaMHU.
16. B3aumoaeiicTBrE CHIIBHBIX KUCITOT ¢ okcugaom meau (I1).

17. B3auMOI€MCTBUE KUCIIOT C METAJIIaMH.

18. KauecTBeHHas peakiysi Ha KapOOHAT-HOH.
19. [lony4yeHnue cTyqHs KDEMHUEBOU KUCIIOTHI.
20. KauecTBeHHast peakiusi Ha XJIOPH/I- WIN CYlIb(aT-HOHBI

21. I3MeHeHne OKpacKu MHIUKATOPOB B MIETIOYHOU CpeIE.

22. BzauMoielicTBUE IEN0YEH C YTIIEKUCITBIM Ta30M.

23. KauecTBeHHas peakiysi Ha KATHOH aMMOHHUS.

24, Tlonyuenue ruapokcuaa meau (1) u ero pasnoxenue.

25. B3aumoietfictBue kapOOHATOB C KMCJIIOTAMH.

26. [Tonyuenue rumpokcuaa xenesa (11).

27. B3aumoietictBue xene3a ¢ pactBopom cynbdata meau (11)

IIpakTHyeckue padoThl
1. Pemenue skcriepuMeHTANBHBIX 33424 110 TeME «DJIEKTPOJIUTHYECKAs TUCCOLIUAIUS

HeMmeTajibsl 1 UX COCINHCHUHA
CTpOGHI/IC daTOMOB HEMCETAJIOB U HUX IIOJIOXKCHHE B HepnozmquKoﬁ CHCTEME. PH,I[ OJICKTPOOTPULATCIIBHOCTH. KpI/ICTaJ'IJ'II/I‘ICCKI/IC pCI_HéTKI/I
HEMCTAJUIOB — IIPOCTHIX BCUICCTB.

Annorponus u e€ npuunHbl. u3nueckue cBoiicTBa HemeTanioB. OOIIe XUMUYECKHEe CBOMCTBA HEMETAIJIOB!
OKHUCIIUTENbHbIE U BOCCTAHOBUTEIIBHBIC.

I"ayoreHnsl, cTpoeHNE UX aTOMOB U MOJIEKYJ. PU3HYECKUE U XMMUYECKHE CBOMCTBA IAJIOTEHOB. 3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB T'aJIOTEHOB B
3aBHCUMOCTH OT MX NosoxeHus B Ilepuoauueckoii cucreme. Haxoxaenue rajioreHoB B pUPOJIE U UX MOJTydyeHue. buosoruueckoe 3HadeHne U IPUMEHEHNE
raJIOr€HOB.

["anoreHoBOIOPO/IBI U COOTBETCTBYIOIIME UM KHCIOTHI: MJIABUKOBAsA, COJIsIHAsl, OpPOMOBOJIOPOIHASI, MOAOBOI0poIHast. ["anorenuapl. KauecTBeHHbIe

peaKuuy Ha rajJoreHu1-uoHbI.

[IpumMeHeHMe coeIMHEHU TaJIOreHOB ¥ X OMOJIOTHYECKast POJib.
OOmas xapakTepucTuka snemMeHToB VIA-rpynmsl. Cepa B mpupojie 1 e€ noiydeHue. AIoTporHble MOJU(PUKALUU Cephl U UX CBOMCTBA. XUMHUYECKUE
cBoiicTBa cephl U e€ npuMeHeHne. CepoBOIOpOJI: CTPOSHUE MOJIEKYJIbI, (PU3NYECKHE U XMMHUYECKHE CBOMCTBA, MoJIydyeHHe U 3HaueHue. CepoBo10poiHas
kucnota. Cynbhuabl 1 UxX 3HaueHue. JIIoMUHO(OPEI.
Oxcun cepsi(1V), cepauctas kuciota, cynb(urel. KauecTBeHHas peakuus Ha
cynbdur-uon.Oxeup cepsl( VI), cepras kucnora, cynbhaTsl.
Kpucrannoruapartsl.
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CepHast KUCIIOTa - CHIIBHBIHN 371eKTpoiuT. CBOMCTBA pa30aBIeHHON CEPHON KHUCIOTHI, KaK TUITMYHON KUCIOTHI: B3aMMOJICHCTBHE C METaUIaMU, OCHOBHBIMH
1 aM(pOTEpHBIMU OKCHJIAMH, OCHOBAaHUAMHU U aM(POTEPHBIMH THAPOKCUIaMH, cosiMu. KadecTBeHHas peakiyst Ha Cynb(ar-HoH.

OO0mas XapakTepUCTUKa 3J1EMEHTOB VA-rpynnbl. A30T, CTPOEHHME €ro aroMa M MOoJieKyJbl. Pu3nyeckue U XMMHUYECKHUE CBOICTBAa U IPUMEHEHUE
a3oTa. A30T B MPUPOJAE U €ro OMoJIoTHYecKas poJib.

AMMHaK, CTpOEHHE MOJEKYNIbl M (pu3muecKre CBOMCTBA. AMMMa4yHas BOJIA,, HAIIATHIPHBIA CHUPT, THAPAT aMMHaka. JJOHOPHO - aKIENTOPHBIN
MeXaHU3M 00pa3oBaHMs KaTHOHA aMMOHUS. BoccranoBuTenbHbIE cBOlicTBa ammuaka. Conyu aMMOHHS U X TpuMeHeHne. KaduecTBeHHast peakiusi Ha KaTHOH
aMMOHHMSL.

Oxcupl a30Ta: HECOJIe00pasyroIne U KUCIOTHBIE. A30TUCTast KUCIIOTa U HUTPUTHL. A30THAst KMCJIOTa, €€ MoJlydyeHue U cBoiictBa. Hurpatsl.

docdop, ctpoenue atoma u autotpornus. Pochuasl. Dochun. Oxcuna pochopa(V) u oprodocdopnas kuciora. Docharsr. DochopHbie yanoOpeHusi.

HNucexTnumas!.

OOmast xapakTepucTHKa 31eMeHTOB [V A-rpynmnbl: 0COOEHHOCTH CTPOEHHUS aTOMOB, NMPOCTHIX BEIIECTB M COCTUHEHHI B 3aBUCUMOCTU OT IMOJIOKEHHUS
aneMeHToB B Ilepuognueckoit cucreme. Yriepol. AIIOTponHble MoaupuUKauuu: anmas, rpadut. AMOpGHBINA yriaepoa: caka, akKTUBUPOBAHHBIA yTroJib.
Ancopbuus. XuMudeckue cBoiicTBa yriepoja. Kokcoxumuieckoe mpou3BOACTBO U ero npoaykuus. Kapoumsr.

Oxkcun yraepona(ll): crpoenne Monekyinbl, moidydenue u ero cBoiictBa. Oxcup yraepona(IV): ctpoenre MoJIeKysbl, MOTydeHHE U €T0 CBOKCTBA.
VYroapHas kucnota. Colu yroJbHOM KUCIOTHI: KapOOHATHI U THIPOKapOOHaThl. TexHUYecKas U MUIleBas coja.

Opranuueckasi XuMusl. YTJIE€BOIOPOIBL..

Mertan, 3TaH U MpoIaH Kak npejeibHble (HaChllEHHbIE) YIIeBOAOPOIAbl. DTUJICH U alleTUJIeH, KaK HerpeenbHble (HEHACHIIIEHHbIE) YTIIIEBOJOPOIbI.

CrpykrypHble (OpMYIbI BEIIECTB.

['openue yriaeBonoponoB. Peakiuu neruapupoBaHus MpeaeIbHBIX YTIIEBOIOPOI0B. KauecTBeHHBIE peaKIKi Ha HETIPEISIbHBIC COCTUHECHHUS.

CrupTbl. DTUIIOBBII CHHPT, €r0 MOJyYeHUE, NMPUMEHeHHe U (Qu3uosiorndeckoe aeicTBue. Tpéxaromusblil cnupt riunepuH. KadecTBeHHasi peakius Ha
MHOTOaTOMHBIE CIHPTHIL.
VYKcycHas KUCIIOTa - MPEJCTaBUTENb Kilacca KapOOHOBBIX KUCIIOT.
Kpemnnii, ctpoenue ero aroma u cBoiictBa. Kpemuuii B nmpupoje. Cunuiuasl u cunad. Oxcun kpemausi(1V). Kpemauesas kucinora u e€ com.
[IpousBocTBO cTekma u eMeHTa. [IpoayKins CuIMKaTHOW TPOMBIIUIEHHOCTH: ONTHYECKOE BOJIOKHO, KepamuKka, papdop, dpasHc. Ontuyeckoe BOJIOKHO.
Hemerannet B npupoae. @pakiroHHas meperoHka )HAIKOro BO3Ayxa Kak Croco0 MoIy4eHus KHCIopoaa, a3oTa, aproHa. [lomyuenue docdopa,
KPEMHHUSI, XJI0pa, M01a. DIEKTPOJIU3 PACTBOPOB.
[TomyueHue cepHOM KUCHOTHI: CHIPHE, XUMHU3M, TEXHOJIOTHYECKas CXeMa, METO KUIIAIIETO CJI0s, MPUHLHUIIBI TEII000OMEHa, IPOTUBOTOKA U
uupkymsiuu. Oneym. [Ipou3BoACTBO aMMuaka: ChIpbE, XUMU3M, TEXHOJIOTMYECKAs CXeMa.

JdeMoHcTpanuu
o Kounekuus HeMeTauIoB.
e  Mozenu KpUCTaJNIM4ECKUX PEIIETOK HEMETAJNIOB: ATOMHBIE U MOJIEKYJISIDHBIE.
O30HaTOp M MPUHLHUIIBI €TO PAOOTHI
I'opeHune HeMeTauIoB - MPOCTHIX BELIECTB: cepbl, hochopa, IPeBECHOTO YIIIA.
OO0pa3s1bl TaJOreHOB - MPOCTHIX BEIECTB.
B3aumonelicTBuE rajJoreHoB ¢ MeTauIaMHu.
BriTecHenue xjgopa OpoMOM MM MO/ U3 PaCTBOPOB UX COJIEH
Komexkuust mpupoAHBIX COEIMHEHUH XJI0pa.
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B3anmoneicTBue cepsl ¢ METaNIAMMU.

I'opeHue cepsl B KHCIIOPOJE

Komnexus cynbGuIHbIX pyI.

KagecTBenHast peakuus Ha CyabpHUA-HOH

ObecrLBeunBaHNE OKPALICHHBIX TKAHEN U LIBETOB CEPHUCTBIM Ia30M.
B3anmMoelictBre KOHIIECHTPUPOBAHHOM CEPHOM KUCIIOTHI C MENIBIO.
OOyrnuBaHuEe OPraHUYECKUX BEUIECTB KOHIIEHTPUPOBAHHOW CEPHOM KUCIIOTON
JHuarpamma «CocTtaB BO3ayXay.

BuneodparmenTs! u cnaiiapl «lItuubu 6a3apbi.

[Tonyuenue, cobupanue 1 pacrio3HaBaHHE aMMHUAKa.

Paznoxxenne 6uxpoMaTt aMMOHUS.

B3anMoelicTBre KOHIIEHTPUPOBAHHOW a30THOM KHCIIOTHI C MENIBIO.
- 'openue u€pHoro nopoxa.

Pa3noxxenne HUTpaTa Kaius U TOPEeHHE APEBECHOTO YrojibKa B HEM

- O6pa31pl MPUPOTHBIX COeAMHEHUH Gocdopa.

I'openune dhochopa Ha BO3AYyXE U B KUCIOPO/IE.

[Tonygyenue 6emoro dochopa v UCTIBITAHUE E€TO CBOMCTB

Komnexuust «O6pa3isl MpUpOIHBIX COSAMHEHUN YIIepoa

[Toptper H./I.3enunckoro. [lormomnienrne akTMBUPOBAHHBIM YIJIEM PACTBOPEHHBIX BEIIECTB MJIU Ta30B.

YeTpolcTBO MpOTHUBOTasa.

Monenu MOIeKyl MeTaHa, 3TaHa, 3TUJICHA U alleTUICHA.
BsaumoneiicTBue 3TuseHa ¢ OpoMHOM BOJION U pacTBOPOM MepMaHraHata Kajusl.
OO01ue XuMuYeckre CBOMCTBA KUCIIOT Ha MMPUMEPE YKCYCHOM KUCIIOTHI.
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KauecTBeHHas peakiius Ha MHOTOATOMHbIE CIIUPTBHI.

Komnexmust «O0pa3ibl MPUPOTHBIX COSAMHEHUH KPEMHUSD.

Kosnexnus crexna, KepaMHUKH, [IEMEHTA U U3IECJIUNA U3 HUX.

Kosnexnus npoayKuuy CUIMKAaTHONW IPOMBIIUIEHHOCTH.

BuneodparmenTs u cnaitabl «[Ipon3BOICTBO CTEKIA U IEMEHTA .

Komnekuus «IIpupoaHbie coeAMHEHNS HEMETAIIIIOBY .

Buneodparments! u cnaiinsl «PpaknroHHAS IEPEroHKa KUIKOTO BO3IyXay

BuneogparmenTs! u cnaiinpl «llomydenue Bogopoia, KUCIOPOIa U FAJIOT€HOB 3JIEKTPOIUTHUECKUM CIIOCOOOMY.
Mogenu anmapaToB I IPOU3BOACTBA CEPHOM KUCIIOTHI.

Mogenb KUnsiero cios.

Mogenp KOJIOHHBI CHHTE3a AMMHAKa.

BuneogparmenTs! u cnaiiasl «[Ipons3BoacTBo cepHOit KUCIOTh». ' BuaeodparmMenTs! u cnaiasl «IIpor3BoACTBO aMMHUaKay.
Komnekuust «CoIpb€ 17151 MOTyYEHHS] CEPHOM KHCIOTBIY.

JlaGopaTopHbIe ONBITHI
29. Pacrio3HaBanue rajoreHu1-noHOB.

30. KauecTBeHHBIC peakiny Ha Cyab(aT-nOHBHI.

31. KauecTBeHHas peakuus Ha KATHOH aMMOHMUSI.

32. XuMHUYECKHE CBOMCTBA a30THOM KUCIIOTHI, KaK 3JIEKTPOJIUTA.

33. KauectBennsie peakuuu Ha pocdar-noH.

34. IlosrydeHue 1 CBOMCTBA YrOJbHOM KUCIOTHI.

35. KauectBeHHast peakius Ha KapOOHAT-UOH.

36. [IponyckaHue yriekuciaoro ra3a uepe3 pacTBOp CUIMKATa HaTPUs.

IIpakTHyeckue padoThl
2. I3yueHue CBOMCTB COJITHOU KUCIIOTHI.

3. I3yueHue CBOMCTB CEPHOU KUCIIOTHI.
4. ITomyyeHre aMMuaKka U U3y4eHHE €ro CBOMCTB.
5. [TosryyeHue yriiekucinoro raza u u3ydeHue ero cBoiicts. KauectBeHHas peakius Ha KapOOHAT-HOH.

Metanbl ¥ MX COCANHEHUS

ITonoxenne MeramioB B [lepuonudeckoil cucreMe XUMHUYECKUX 31eMeHTOB A. M. MenzeneeBa, cTpoeHne UX aTOMOB M KPUCTAJUIOB.
Merannnueckas CBsI3b M METAJUIMUECKAs KPUCTAJUIMUECKAs peléTka. PU3ndecKre CBOWCTBA METAJIJIOB: 3JIEKTPO- U TEIJIONPOBOAHOCTD, OTPAKAOIIAs
CMOCOOHOCTbh, MIACTUYHOCTb. CIutaBbl YE€PHBIE U LIBETHBIE.

Mertainisl Kak BOCCTAHOBUTENH. DIEKTPOXUMHUYECKUN Psii HanpspkeHUi. B3aumoielicTBue METaUIOB C HEMETaJNIaMU, OKCUJaMH, KUCJIOTaMH, COJISIMHU.

AnroMUHOTEpMUSL.

Oomas xapakrepuctuka 31eMeHToB |A-rpynnbsl OKCHIBI M THAPOKCHIBI IIEIOYHBIX METAJUIOB, UX MOJIy4YeHHE, CBOUCTBA, IPUMEHEHHUE.
Baknelmue coiay MEN0YHBIX METAUIOB, UX 3HAUEHHE B )KUBOM M HEXUBOU NPUPOJE U B KU3HU YEIOBEKA.

OOmas xapakrepuctuka 31eMeHToB ||A-rpynmbr OKCuapl U THAPOKCUIBI HIETOYHO3EMENIbHBIX METAIIOB, X MOJYYE€HUE, CBOMCTBA, MPUMEHEHHE.
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Bakneiiue coiu 1€109HO3EMENbHBIX METAJIIIOB, UX 3HAUEHUE B )KUBOW M HEKUBOU MPUPOJIE U B XKU3HU yenoBeka. KapOoHaTsl U ruipokapOOHaThl KaabLusl.
JXKe€ctkocTh BOABI: BpeMeHHas U ocTostHHAs. CIOco0b! yCTpaHeHHUs BpeMEHHOM k€cTkocTh. Coco0bI YCTpaHEHHS OCTOSTHHOM KECTKOCTU. MIOHUTHI.
CoenuHeHHs AIMIOMUHUS B TpUpose. XUMUYECKHUE CBOICTBa amoMuHHs. OCOOCHHOCTH OKCHAA M THIPOKCHAA ATIOMUHHUS KakK aM(pOTEPHBIX

coequHeHui. BaxkHeimme comm amroMuHAS (XJIOPUI, Cyabdar).

OcobenHoctu cTpoeHUs: aroma kenesa. JKemezo B mpupoje. Baxkueimme pyabl skeneza. Oxcuapl u ruapokcuanl sxkenesa(ll) u xemeza(Ill). Comu
xene3a(ll) u xeneza(Ill).

OO6HapyxeHne MOHOB KaTHOHOB JK€Jie3a B pacTBOpe. 3HaUCHHE COeIMHEHHH kKere3a.

Koppo3sus xumuyeckas 1 37eKTpoXuMHIeckasi. 3aluTa MeTauioB OT KOPpO3uHu. MeTallibl B MpUpoJie: B CBOOOTHOM BHU/JIE U B BUJIE COCTUHEHUM.
[Tonstue o meramnypruu. UépHas u uBetHas metautyprus. [lupomeramnyprus, THAPOMETAIUTYPIHs, AIEKTpoOMeTaIuTyprus. JloMeHHbIN pouecc.

[TepepaboTka uyryHa B cTajib. DIEKTPOJIHU3 PACIIaBOB.
JdeMoHcTpauuu
e BzaumopelicTBue HaTpus, TUTUA U KaJIbIUS C BOJIOM.
e Topenwue HaTpusi, MarHUS | JKeJie3a B KUCIOPO/IE.
Benblmka TepMATHOM cMeCH.
B3anmopeiicTBre cMecH MOPOIIKOB CEPhI U KENe3a, IUHKA U CEPBI.
BzanmoneiicTBue alIFOMUHHIS C KHCJIOTaMH, IIeJI0YaMU M BOJOM.
B3anmopeiicTBre xene3a 1 Meid ¢ XJIOPOM.
B3anMoselicTBre Meu ¢ KOHIICHTPUPOBAHHOM CEPHOM KUCIOTOW M @30THOM KUCIIOTOH (pa30aBiIeHHON M KOHIICHTPUPOBAHHOM).
Okpacka miaMeHu COeTMHEHUSIMU ETOYHBIX METAIIJIOB.
Okpacka miaMeHu COEUHEHUSIMH IETOYHO3EMENIbHBIX METAJIIOB .
T"amenue n3BecT BOIOM.
[Tonydyenue kECTKOM BO/IbI B3aUMOJICUCTBUEM YIIIEKUCIIOTO C U3BECTKOBOM BOJIOM.
YcTpaneHue BpeMeHHOM )KECTKOCTH KUIISTYCHUEM B T0OABKOM COJIBI.
YcTpaHeHue moCTOSTHHON )KECTKOCTH T0OABKOM COJIBI.
HMoHUTHI ¥ IPUHITUT UX ACHCTBUA (BUICO(PArMEHT).
o  Kosutekiusi npupoHbIX COCTUHEHUN aTFOMUHUS.
e  Buzaecodparmentsl u cnaiiapl «OKCHT ATFOMUHUS U €70 MOAU(PUKAIIII.
e Tlonmydyenue am(poTepHOT0 TUAPOKCUIA ATIOMUHUS U UCCIEIOBAHUE €TO CBOICTB.
o Komneknus «XuMHUYeCKHE UCTOUYHHUKH TOKaY.
e Pe3ynbrarhl JIUTENBHOTO SKCIIEPUMEHTA IO U3YYEHUIO KOPPO3UU CTAIBHBIX U3/IEIHUI B 3aBUCUMOCTH OT YCIIOBHI IIPOLIECCOB.
[ ]
[ ]
[ ]

Boccranosnenne menu u3 okcuaa meau (1) Bogopoaom.
Buneogparments! u cnaiinel «IIpou3BoACcTBO UyryHa U CTaIn».
Buneodparments! u cnaitasl «3xenus U3 4yryHa u ctaiamy.

e Buneodparments u cnaiipl «[Ipon3BOICTBO alTFOMUHUSY.

JlabopaTopHbIe ONbITHI
37. BzanmoieiicTBre xene3a ¢ pactBopoM cynbdara menu(1l).

38. [lonydeHne N3BECTKOBOM BOJBI U OIIBITHI C HEH.
39. [Tony4eHue TUAPOKCUIOB Kee3a
(1) u (11I).40.KauecTBeHHBIE peakuu
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Ha KaTHUOHBI KECJIC3a.

IIpakTnuyeckue padoTnl

6. [lomydeHue )KecTKOM BO/bI U CIOCOOBI €€ yCTpaHEeHUS!.

7. Perienue 3KkcnepuMeHTaNbHBIX 33]1a4 110 Teme «MeTauiby.

8. XHMHUH M OKpYKamoliasi cpeaa

9. Ctpoenue 3eMiH: sIpO, MAaHTHsI, 3eMHasi KOpa, UX XUMHUECKUil cocta. JIutocdepa u e€ xummueckuii coctaB. Munepainsl. Pyner. Ocagounsie mopoasl.
Ilone3Hble HCKOMIAEMBIE.

10. XuMuyeckuil coctaB rufpocgepbl. XUMHUECKUN COCTaB aTMOC(EpHI.

11. HcTouHNMKM XMMUYECKOTO 3arpsi3HEHUs OKpYy»Karolel cpeibl. I o0anbHble SKOJIOTUYECKUE MPOOJIeMbl YeIOBEUECTBA: MAPHUKOBBIA 3(PPeKT,
KHUCJIOTHBIE JO0XKIH, 030HOBBIE JIBIpbl. MeXTyHapOoIHOE COTPYIHUYECTBO B 0OJACTH OXpaHbl OKPYKAIOIIEH cpeibl OT XMMHUYECKOT0 3arpsi3HeHus. «3enéHas
XUMHUSD.

JdeMoHcTpauuu
e Buzneodparments! u cnaiiapl «CTpoeHue 3emin U €€ XuMU4YecKui coctaBy. ' KoJeKIus MUHepaioB U TOPHBIX MTOPOJ.
o Koumneknus «Pyzapl meTaninosy.

e Buneodparments! u cnaiinpl «I mo0anbHbIE 3KOJOTHUYECKHUE TPOOIEMBI YEI0OBEYECTBAY.

JlaGopaTopHble ONBITHI
41. I3yyeHue rpaHura.

42. I3yueHre MapKUPOBOK Pa3JIMYHBIX BUJIOB MPOMBIIIEHHBIX U MPOIOBOJLCTBEHHBIX TOBAPOB

O000meHnne 3HAHUM 110 XMMHH 32 KyPC OCHOBHOM mK0JIbL. [Toaroroska k OCHOBHOMY rocy1apCcTBEHHOMY 3K3aMeHY
CrpoeHue aroma B COOTBETCTBUU C IOJIOKEHHEM XMMHUYECKOro sjemeHTta B Ilepuoaunueckoit cucteme. CTpoeHHe BelllecTBa: XUMUYECKasl CBSA3b U

KPUCTAJIMYECKUE PEIIETKU. 3aBUCUMOCTh CBOWCTB OOpa30oBaHHBIX 3JIEMEHTAMH MPOCTHIX BEIIECTB (METAJJIOB, HEMETAJJIOB, OJIarOpoJHBIX Ta3oB) OT
MOJIOKEeHUs eMeHToB B [lepuoanueckoii cucreme. Tumosiorus HeopraHU4eCKUX BEIIECTB, IEICHUE UX HA KJIacchl U rpymnmnbl. [IpencraBurenu.

[Ipu3Haku M ycnoBUS MPOTEKAHUS XUMHUYECKUX peakiuil. TUIONOrus XMMHUYECKUX PEaKIil 1Mo pa3iuYHbIM OCHOBaHUsAM. Peakiuu MOHHOTO OOMEHa.
OKHUCAUTENBHO- BOCCTAHOBUTEIBHBIC PEAKIIHH.

XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB. XapaKTepHble XUMHUYECKHE CBONCTBA COJIEOOpA3YIOUIMX OKCHAOB, THIAPOKCUIOB (OCHOBAaHUM, KHCIOT M

aM(pOTEepPHBIX TUIPOKCUIIOB), COTEH.

B pe3yabTare n3yyeHusi XuMHH Ha 0a30BoM ypoBHe B 9 kJ1acce

Y4eHHK HAYYHTCH:
o Ilonumams
- XUMUYECKYIO CUMBOJIMKY: 3HAKH XMMHUYECKHX 3JIEMEHTOB, (POPMYJIbl XUMHUECKUX BEIIECTB, YPAaBHEHHS] XUMUYECKUX PEaKIIUi

- BaKHEMIIIME XUMHYSCKUE IOHSITH: BCIICCTBO, XUMHUYECKUMN 9JICMCHT, aTOM, MOJICKYJId, OTHOCUTCIIbHBIC AaTOMHAA U MOJICKYJIApHASA MACChl, UOH,
KaTUOH, aHWOH, XUMHYCCKAsA CBA3b, JJICKTPOOTPULATCIBHOCTb, BAJICHTHOCTL, CTCIICHb OKUCIICHUA, MOJIb, MOJISIpHAd Macca, MOHHpHBIﬁ O6’B€M,
PacCTBOPLI, BJICKTPOJUTBI U HECIJICKTPOJUTBI, SJICKTPOJIUTHYCCKAA AUCCOLHALUSA, OKUCIUTCIL U BOCCTAHOBUTCIIb, OKHUCIICHUC W BOCCTAHOBJICHUC,



15

TETUI0BOH 3(p(PeKT peakinu, OCHOBHBIE TUITBI PEAKITUN B HEOPraHUIESCKOW XUMHH

- (hOpMYIHPOBKM OCHOBHBIX 3aKOHOB W TEOPUH XHUMHH: aTOMHO-MOJICKYISIPHOTO YYEHHS, 3aKOHOB COXPAHEHHs MacChl BEIIECTB, MOCTOSIHCTBA
cocTaBa BelecTB, ABoraapo; mnepuoauyeckoro 3akoHa J[.M.MenneneeBa; Teopuu CTPOEHHUSI aTOMa M Y4YEHHUS O CTPOECHUHU BELIECTBA; TEOPUU
JNEKTPOJUTUYECKON JUCCOLMALIUY U YUEHHUS O XUMHUYECKOW pPEaKLUH.

Has3zvigamo

- XUMHWYCCKUEC JICMCHTbI
- COCANMHCHUA N3YYCHHBIX KJIACCOB HCOPraHM4YCCKUX BCUICCTB

- OpraHM4ecKHe BeILeCTBa 10 UX popMyJsie: METaH, 3TaH, ITUJIEH, alleTUJIEH, METAHOJI, ATAHOJ, INIMLEPHH, YKCYCHAs KUCJIOTA, IJII0K03a, caxapo3a
Oobvacuamp

- (U3MYECKUl CMBICI MOPSIIKOBOTO HOMEpa XUMUYECKOTO 3JIEMEHTa, HOMEpa TPYIIbI U NEPHoJia B IEPUOANYECKON cCTeMe XUMHUYECKUX
anemeHToB JI.M1.MenneneeBa, KKOTOPbIM 3JIEMEHT IPUHAIICKUT

- 3aKOHOMEpPHOCTH M3MEHEHUs CTPOEHHSI aTOMOB, CBOMCTB AJIEMEHTOB B MpeziesiaX MajbIX MEpUoI0B U A-TpYIII, a TaK)Ke CBONCTB 00pa3yeMbIX MU
BBICIIMX OKCHJIOB UTHUIPOKCUIOB

- CYILIHOCTh Mpoliecca AIEKTPOJIUTHIECKON JUCCOMAIMY U peaKIIMi HOHHOTO 0OMeHa

Xapaxmepu3zoeambo

- XuMHuueckue 1eMeHThI 1-20 Ha OCHOBE UX MOJIOKEHUSI B TIEPUOJUIECKON CHCTeMe XUuMUUYecKux 31eMenToB J[..MenzeneeBa u ocoOeHHOCTEH
CTPOCHHS UX aTOMOB 5

- B3aMOCBSI3b MEXK/Ty COCTaBOM, CTPOCHHEM M CBOMCTBAMHU HEOPTraHUYECKUX BEIIECTB

-XHUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAaHMYECKUX BEMIECTB (IIPOCTHIX BEIIECTB U COCTUHEHUMN )

Onpeoenamep

- COCTaB BEIIECTB MO UX GopMyiiam

- BAJIEHTHOCTD U CTENIEHH OKHUCIIEHHS DIIEMEHTOB B COEJUHEHUN

- BUJBI XUMHAYECKOH CBSI3U B COSIMHEHUSIX

- TUIIBI KPUCTAJUTMYECKUX PEIIETOK TBEP/IbIX BEIICCTB

-IPUHAJICKHOCTD BEIIECTB K OMPEICIICHHOMY KJIacCcy COSAMHEHUN

- THIIBI XUMHUYECKUX PEaKIIUN

- BO3MOXHOCTb IMPOTEKAHUS PEaKIIMi HOHHOTO 0OMeHa

Cocmaenamep

- CXE€MbI CTPOEHHUS aTOMOB NIEPBBIX ABAALIATH FIEMEHTOB nepuoanueckoil cucremsl Jl.11.Menneneena

- popMysIBl HEOPraHMUYECKUX COEAMHEHUN N3yYEHHBIX KIacCOB BEIIECTB

- YpaBHEHUSI XUMHUECKUX PEAKIU, B TOM YHCIIE OKUCIUTENFHO-BOCCTAHOBUTEIBHBIX, C TOMOIIIBIO METO/1a DJIEKTPOHHOTO OanaHca

besonacno oopawamuca

- ¢ XUMHYECKOH MOCY0H U 1abopaTOpHBIM 000PyI0OBaHHEM

IIposooums xumuueckuii IKcnepumenm

- NOATBEPKAAOIIUN XUMUUYECKHI COCTaB HEOPraHUYECKUX COCTUHEHUI

- IOATBEPKAAOIINN XUMUUYECKHE CBOMCTBA M3YYEHHBIX KJIIACCOB HEOPTAHUUYECKHUX BELIECTB

- 110 TIOJTYYEHUI0, COOMPAHUIO U PACTIO3HABAHUIO Ta3000pa3HBIX BEIIECTB

- TI0 OMPEJICIICHUIO XJIOPHI-, CYNb(daT-, KapOOHAT-WOHOB U MOHA AMMOHHUS C IOMOIIBI0 KAYECTBEHHBIX PEAKIUi
Buiuucnames
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- MacCOBYIO JIOJIFO XMMHYECKOTO AJIEMEHTA 10 JOPMYIIe COSTUHEHUS

- MacCOBYIO JIOJIIO BEILIECTBA B paCTBOPE

- MacCy OCHOBHOTO BEILIECTBA 10 U3BECTHOM MACCOBOM J0JI€ PUMECEN

- 00BEMHYIO JIOJTFO KOMITOHEHTA Fa30BOM CMECH

- KOJIMYECTBO BEIIECTBA, 00bEM HJIM MAcCy BEIIECTBA M0 KOJMYECTBY BEIIECTBA, 00BEMY MIIM MacCe PEareHTOB HJIM MPOJIYKTOB PEAKIIUH

e Hcnonvzoeamo npuoﬁpemermbte 3HAHUA U YMEHUA 6 npaxmuuecxoﬁ 0eamebHOCIU U ROBCEOHEBHOTL HCUZHU
- JUIA 0e30macHoro 06pameH1/I$1 C BCIICCTBAMHU U MaTCprajiaMu B IMOBCEAHCBHOM KU3HU U T'paMOTHOI'O OKa3aHUuA HCpBOfI IMOMOIIH ITPH OKOTax
KHUCJIOTaMM1 U II€jiI0YaMu

- JU1s1 OOBSICHEHUS OT/IEIbHBIX (PAKTOB U MIPUPOJIHBIX SIBJICHUM
- JUTSl KpUTUYECKOM OIIEHKH MH(POPMAIIMH O BEILECTBAaX, UCTIOJIb3YEMBIX B OBITY

BblﬂyCKHI/IK MOJIYYMUT BO3MOKHOCTb HAYUUTLCH:
. XapaKTepI/ISOBaTI) OCHOBHBIE€ METOAbI ITIO3HAHHUS XUMHUYCCKUX 00BEKTOB

Paznuuare xumudeckne 0ObEeKTHI (B CTATUKE):
XUMHUYECKUE DJIEMEHTHI U TIPOCTHIE BEIIECTBA

- METAJIJTBl ¥ HEMETAJLTBI (M XapaKTepPU30BaTh OTHOCUTEILHOCTh MPHHAUIC)KHOCTH TAKUX OOBEKTOB K TOH WM MHOH I'pyIIe
- OpraHMYEeCKHe U HEOPTaHUIECKUE COCTNHEHHS

- TUAPOKCHIBI (KHCIIOPOACOCpIKAIINE KHCIOThI, OCHOBaHUS, aM()OTEPHBIE THIPOKCHIBI)

- OKCHJIBI HECOJICOOPA3YIOIIKE B COJIe00pa3yroIIe (KMCIOTHBIE, OCHOBHBIE, aM(OTEPHBIC)

- BAJICHTHOCTB Y CTECTICHU OKUCIICHUS
- CHCTEeMAaTU4eCKUE U TPUBUAIBHBIC TEPMUHBI XUMHICCKOH HOMEHKIIATYPBI
- 3HAKOBYIO CUCTEMY B XHMHUU
e Pazimuate xXumMudeckue oObEKTHI (B JMHAMUKE):
- pusHuecKre U XUMHYECKUE CTOPOHBI IIPOIIECCOB PACTBOPEHUS U JIUCCOLIUAIINN
- OKUCJIUTEIIBHO-BOCCTAHOBHUTEIBHBIC PEAKIIMU U PEAKIIUK 0OMeHa
- CXeMbI U YPaBHEHUSI XUMHUECKUX PEaKIUi
o CoOTHOCHTB:
- 9K30TEpPMUYECKHUE PEAKIIMU 1 PEAKIIUU TOPEHUs
- KaTaIMTUYECKHE PeakIuu 1 (pepMEeHTaTUBHbBIE pEeaKIIun
- METaJll, OCHOBHBIN OKCHJI, OCHOBAHUE, COJIb
- HEMETaJll, KUCIOTHBIA OKCUJ, KUCIIOTY, COJIb
- CTPOCHHE aTOMa, BUJ XUMHUYECKOH CBSI3U, TUIl KPUCTAJUTHUECKON PelIeTKU U (PU3HUecKrue CBOMCTBA BEllecTBa
- HAXOXKJICHHE JIEMEHTOB B MPUPOJIE U IPOMBIIIUICHHBIE CTIOCOOBI UX MOTyYEHUS
- HEOOXOIMMOCTh XUMHUYECKOTO TPOU3BOJICTBA M TPEOOBAHUI K OXpaHE OKPYKAIOIICH CPeIbI
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- HEOOXOIMMOCTh MPUMEHEHHSI COBPEMEHHBIX BEIIECTB U MaTEPUAJIOB U TPEOOBAHUH K 37J0POBhECOEPEIKEHUTO

BBI[[BI/IFaTB H S3KCIICPUMCHTAJIBHO IMTPOBEPATH 'MIIOTE3bI O XUMHUYCCKUX CBOMCTBAxX BCIICCTB HAa OCHOBC UX COCTaBa, CTPOCHUA U
MIPUHAJYICKHOCTH K OTIPEICTICHHOMY KJ1acCy(TpyIire) BEIecTB

HpOFHO?;I/IpOBaTI) CHOCO6HOCTI) BCHICCTBA MPOABIIATE OKUCIIUTCIIbHBIC NI BOCCTAHOBUTCIILHBIC CBOICTBA C y4€TOM CTEIIEHEH OKUCIIEHUS
QJICMCHTOB, BXOAAIIHUX B €0 COCTaB, a TAKKC IMMPOAYKTOB COOTBCTCTBYIOIIUX OKHUCIUTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKHI/Iﬁ
CocTaBiATh ypaBHEHHUS PEAKIIUMA C yYaCTUEM TUIMYHBIX OKHCIIUTENEH 1 BOCCTAHOBUTEIIEH HA OCHOBE JICKTPOHHOIO Oaianca
OHpGHGJ’[fITB BO3MOXHOCTB IMPOTCKAHUA XUMHWYCCKUX peaKqu/I Ha OCHOBEC DJICKTPOXUMHYECCKOI'O psaaa HaHpﬂ)I(eHI/Iﬁ MCTAJJIOB, psaaa
AIEKTPOOTPHUIIATEILHOCTH HEMETAIIIIOB, TAOIUIBI PACTBOPUMOCTH M YU€Ta YCIIOBHIA IMPOBEICHUS PEAKIIHIA

[IpoBOUTH pacyeTsl 0 XUMUYECKUM (OpMYJIaM U ypaBHEHUSIM

- 1JIs1 BBIBO1a (bOpMy.]'IBI COCANMHCHUSA 11O MAaCCOBBIM JOJISIM 3JIEMCHTOB

- JUTSl IPUTOTOBIICHUS PACTBOPA C HCITOJIb30BAaHUEM KPUCTAJUIOTHIPATOB

- A HaXOXKACHUSA JOJIM BbIXOJA IMPOAYKTA PCAKINWHA 11O OTHOIICHUIO K TCOPETUICCKHU BO3SMOKHOMY

- ¢ UcToJIb30BanHue npaBuia I'eit-JIroccaka 00 0OEMHBIX COOTHOIIIEHUSIX Ta30B

- C FICTIOJIb30BAaHUEM TIOHATHI «KMOJIbY», «MMOJIbY, «IUCIIO ABOTAIPO»

- IT0 TEPMOXMUMHYECKIUM YPABHEHHSIM PEAKIINU

[TpoBOANTE XUMHYECKHIA SIKCTIEPUMEHT C HEYKOCHUTEIILHBIM COOTIOJICHHEM MTPAaBUII TEXHUKU 0€301TacCHOCTH

- 10 YCTAHOBJICHUIO KAYECTBEHHOTO M KOJIMYECTBEHHOTO COCTaBa COCAMHCHUS

- IIPY BHITIOJTHEHUH UCCIIEIOBATEILCKOTO TIPOCKTA

- B JIOMAIITHUX YCIIOBUSX

Hcnonp30BaTh MpUOOPETEHHBIE KITIOYEBBIE KOMIICTECHIIMH JUIS BBIIOJIHEHHS MPOCKTOB U YU4EOHO-HCCICIOBATEIBCKHX PA0OT 10 M3YYCHUIO
CBOWMCTB, CIIOCOOOB TIOJIyYEHHS M paclio3HaBaHMsI BEIICCTB

OnpenensaTb UCTOYHUKM XMMUYECKOH MH(pOpMAIMHU, TPEACTaBIATh CIIUCOK MH(OPMAIIMOHHBIX PECYPCOB, B TOM YHCJIE M HA HHOCTPAHHOM SI3bIKE,
rOTOBUTh MH(GOPMALIMOHHBIM MIPOAYKT U MIPE3EHTOBATDH €r0

OOBEKTHBHO OILIEHHMBATh MH(OPMAIMIO O BEIIECTBAX U XUMHUECKUX MPOLECCaX, KPUTHUECKH OTHOCUTHCS K ICEBJOHAYYHOH MH(pOpMaIuy,
HEe1I00pOCOBECTHOM peksiaMe B Cpe/ICTBaX MacCcoBOM MHpopManuu

Co31aBaTh MOJETH U CXEMBbI JJIs pellieHHs] yYeOHBIX U TO3HABATEIbHbIX 3a/1a4.
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6. TemaTHyeckoe NIAHUPOBAHHE Kypca XUMHH.

9 kiacc
No Paznen Koau | JleaTenbHOCTh yuuTels ¢ y4eToM padodeii mporpaMMbl BOCITUTAHUS
n/n Kypca q
eCTB
0
4acoB
1 HOBTope}me 1 00001IIeHNEe CBeICHUH IO 54, | ycraHoBi€HHE JOBEPUTENbHBIX OTHOLIEHUN MEKAY YUYUTEIEM U  YUYEHHKaMH,
Kypcy 8kiacca. XuMHYeCKHe peaKIuu CIOCOOCTBYIOINIMX MO3UTHBHOMY BOCHPHUSTHIO YYalIUMHUCS TPeOOBaHUN U MPOCKO YUUTEdNs,
MPUBJICUCHUIO MX BHUMAaHHS K 0OCYXJIaeMoil Ha ypoke HH(OpMaluy, aKTHBU3AIMHA HX
MMO3HABATEILHOU JAEATEIbHOCTH;
- IPUBJICYCHNEC BHUMAaHH HNIKOJIBHUKOB K IICHHOCTHOMY aCIICKTY M3y4a€MbIX Ha YpOKax
HBHCHHﬁ, WHUIIMHUPOBAHUC 06cy>1<)1eH1/1;1, BbICKA3bIBAaHUA YHAIIUMHCI CBOCTO MHCHU A,
2 XHMHYEeCKHE peaKIii B pacTBOpax 9y, | mpuBlIeUYEeHHE BHUMAaHHS HIKOJIHHHUKOB K IIEHHOCTHOMY acCHeKTy H3y4aeMbIX Ha ypOKax
MIBJICHUH, OIIBITOB, KOTOPBIC MOI'Y BCTPEUATHCA B IMTOBCCTHCBHOU KU3HU,
- WCITOJIb30BAaHUE BOCIUTATEILHBIX BO3MOXKHOCTEH CONEp)KaHHUS yJ4eOHOrO IMpeaMera depes
3 HemeTaibl ¥ HX COeIMHEHUS 214

MOI0Op COOTBETCTBYIOIIMX TEKCTOB JIJIA UTCHHWSA, 3aJad IS PEIIeHUs, MpoOIeMHBIX
CUTYaIHi 7151 OOCYXKICHHS B KIIACCe;
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MeTa.]]J]LI M UX COCAUHCHUSA 14 9. IMPUBJICYCHUC BHUMAaHH IIKOJbHUKOB K IICHHOCTHOMY ACIICKTY M3YYa€MbIX Ha YPOKaX|
}IBJ'ICHI/II\/'I, OIIBITOB, KOTOPBLIC MOI'Y BCTPCUATHCA B HOBCCHHGBHOﬁ KHU3HHU,
-IIpUMEHEHNE Ha YpOKe MHTEPAKTUBHBIX dhopm padoThHI yYammxcs:
MHTCIUICKTYAJIbHBIX UI'P, CTUMYJIUPYIOMIKUX ITO3HABATCIIbHYO MOTHBALIIO HIKOJILHUKOB,
ITUCKYCCUH, KOTOpbIC NAlOT Y4YalluMCS BO3MOXHOCTh TNPHOOPECTH OIBIT BEIACHUS
KOHCTPYKTHBHOTO JIMAJIOra; TPYNIIOBOM padoThl WM paboThl B Mapax, KOTOPHIE ydar
[IIKOJIBHUKOB KOMaHAHOM pa00oTe M B3aMMOJICHCTBHIO C IPYTUMH JACThMHU;

JlabopaTOpHBIN NPAKTHKYM 74

XuMHus 4 OKpy:Kawiuas cpeaa 24

O06001IeHre 3HAHMI 110 XUMHH 32 KypC 104

ocHoBHOH Ko0JbI. Ilogroroska k OI'D

HUroro: 68 4
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KasennapHo-reMaru4eckoe

IJIAHUPOBAHUE
Ba3oBblii ypoBeHb
o0pa3oBanus9 kiaacc
(2 4 B HEHeM0, BCero — 68 )
Ilnanupyembie Cpoku
Tema pe3yJabTaThl TPoBe/IeHHsI
r‘y‘;’l OCHOBHOE Cojlep/KaHie yPoKa JIuuno o | Ilo dakry
IpeaveTHbIe CTHBIE nira
Meranpe Hy
JAMETHBIE
IToBTOpeHue 1 00001eHHEe cBeleHuiT 0 Kypey 8 kiacca. Xumuuyeckue peakuun (5 1)
Kraccuduxanus Bunapusle coequaenns. OKCHIpI Xapaxmepusosamb OKCUJIBL, PeryasTuBHbie
1/1 HEOPraHUYECKUX colieoOpa3syrolire U HeconeoOpasyroye. THAPOKCHIBI M COJH TIO IJIaHY: DopMynupoBaTh Ieb ypoKa U
BEILECTB U UX I'mppokcunsl: ocHoBaHUs, aM(oTepHbIe COCTaB, CIIOcO0bI 00pa30BaHuA CTaBUTh 33Ja41, HEOOXOJUMBIC I ee
HOMEHKJIaTypa. THIIBl | THAPOKCHIBI, KHCIOPOACOAEPKALIHE Ha3BaHMH, XapaKTepHbIe CBOHCTBA U | JOCTIKEHHS, INIAHUPOBATH CBOIO
XUMHYECKOH CBSI3H kucnotsl. CpeqiHue, KUCTIbIe, OCHOBHBIE U HONy4eHHe JEATENbHOCTD U IPOTHO3MPOBATH €€
Wnctpyxrax no Th KOMIUIEKCHbIEe cony. TuIel cBA3M —MoHHasA, | Kiaccuguyuposams OKCUEL, PEe3yabTaThI
KOBAJICHTHAs, METAJUINYECKast, BONOPOAHAS | THMAPOKCHABI M COJH 10 PA3IUYHBIM
JdemoncTpanuu. O3HaKOMJIEHHE C HpH3HAKaM Hosnasarennnbie
KOJUIEKLIMSIMH METAJIIOB U HEMETAJlIOB. Ymemw nonTBepKOaTh Crpouts sorureckue
O3HaKkOMIICHHE C KOJUIEKIIMAMH OKCHJIOB, XapaKTEePUCTHKY OTHETbHBIX PACCYIICHILL, YCTANABIMBATE
NPUYHHHO-CIICICTBCHHbIE
CBSI3H, IIOHAMATB,
CTPYKTYpHPOBAaTh U
MHTEPIIPETUPOBATD
uHpopmanmio,
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KHCJIOT U COler

TpeICTaBUTENEN KIIAaCCOB
HEOpraHMYECKUX BEIIECTB
YpaBHEHUSIMU COOTBETCTBYIOIINX
peakuuii

Packpvieams TeHETHUECKYIO CBSI3b
MEX1y KllacCaMu HEOPTaHUYEeCKUX
COCTMHCHUH

MPEJICTABJICHHYIO B CXEMaTUYHOM BHJIE
KoMMYHHKaTHBHBIE

Crtpouts peueBbie BHICKa3bIBaHUS B YCTHOU U
MUCEMEHHOHU (hopMe, apTyMEHTUPOBATh CBOKO
TOUKY 3pEHUs

JIn4uHOCTHbIE

dopMupoBaHKe MO3HABATEIHLHOTO UHTEpECca K
M3YYEHUIO XUMUHU, MOTHBAIUS yIalllUXCsl Ha
MOJTy4YE€HUE HOBBIX 3HAHMIA

2-3/2-3 | Knaccudukanust O000meHne cBeIeHHH 0 XUMHYECKUX Ilo3HaBaTesIbHBIE: OCYIIECTBISATH CPABHEHUE,

XUMHYECKHX peakiii | peaknusx. Kimaccudukanus XuMHIECKUX O6bACHsAMb NOHATHSA «XHMITIECKaA co3/aBath 0000IIEHNUS, YCTAHABIHBATD

10 Pa3IuYHbIM peakuuii 1o pa3jaudHbIM OCHOBAaHUSM: 110 PCAKIHA, «PEAKIHN COCAUHCHIT, aHaJIOTWH, KJIaccu(UIMPOBATh U JIeTaTh

OCHOBAaHUSIM COCTaBY U YHCIy pEarupyromux u pa3n0}KeHHﬂ’u06MeHa’ 3aMCIICHID, BBIBOJIBI, CTPYKTYPHPOBaTh HHPOPMAIIHIO
06pa3yIomKXCs BEIECTB, MO TEIIOBOMY “pCaKiii HCUTPAH3ALHIID, «9K30- PeryJisiTHBHBIE: BHITIONHATE 3a1aHUS IO
3¢ dexTy, Mo 06paTHMOCTH, MO 1 SHAOTCPMHUHCCKIC pCaKIHI, OTpe/IeNIeHHOMY arOPUTMY, CPABHUBATh
arperaTHOMY COCTOSHHIO PEarupyroIixX «obpatnMeIe 1 HeoOpaTHMbIE Pe3yBTATHI C STAIOHOM, TIPU HEOOXOIUMOCTH
BEIECTB, [10 NI3MEHEHHUIO CTEeHeHeH PCAKIII, «TOMO- 1 FETCPOr CHHBIC KOPPEKTHPOBATh OIHMOKH CaMOCTOSTEIIEHO
OKHCJICHHS 3JIEMEHTOB, 110 HCTIONb30BaHMi0 | PCAKIHIIY, (KATAIMTHICCKHC 1 KoMMYyHMKATHBHBIE: CTPOUTH PEUCBbIE
Karajau3aTopa HCKaTaTHTIYCCKIE PCAKLIAI, BBICKa3bIBaHHs B YCTHOM U MUCbMEHHOU (opMe;
JlabopaTopHbIe ONBITHI «OKHCIMTCIBHO- padoTaTh B rpymiie Ay JOCTIKECHHS LIeIH;
1. B3aumoyieiicTBre aMMuaKa u BOCCTAHOBHTCILHBIC PEAKIIHID BBIPAKATh U apTyMEHTHPOBAThH CBOIO TOUKY
XJIOpOBOOPOIA. Knaccugpuyuposeamos xaumuaecKkue 3peHuA
2. Peaxuus HeHTpanusaruu. PEaKLIH 110 PasIHIHBIM JImuHocTHBIE: GOpMUPOBAHIE yMEHHUS
3. HaGmronenue Temnosoro sddekra OCHOBAHUSAM YHPaBIIATh CBOEH I03HABATENBHOM
peaKuy HeUTpaIu3aIyy. JeATENbHOCTBIO; TOHUMaHHE 3HAYUMOCTH
4. BzaumopeicTBHE CEpHOM KICIOTHI C Onpedensimp CTENEHN OKHUCIIEHHUS €CTECTBEHHO-HAYYHBIX 3HAHUM JUIsl PELLICHUS
okcuaom meau (II). 9JIEMEHTOB, OKUCIUTEIIb U MPAaKTUYECKUX 3a/1a9
5. PaznoxxeHune nepoKkcuaa Boaoposa ¢ BOCCTAHOBHUTEIb, IPOLIECCHI
TIOMOIIBIO KaTana3bl KapToQest OKHCJIEHHS ¥ BOCCTAHOBJICHHUS

4-5/4-5 | TIoHSATHE O CKOPOCTH [loHsATHE O CKOPOCTH XMMHYECKOM Ilo3HaBaTeJbHbIE: OCYIIECTBIISATH CPAaBHEHHE,

XUMUYECKON PEAKIIH.
Karamm3

peaxuun. PaKkTOpPbI, BIMAIONINE HA
CKOPOCTh XUMHYECKUX PEaKIUii: Mpupoa
pearupyromux BEIIEeCTB, MX KOHIICHTpAIW,
TEMIIepaTypa, IIOMAab CONPUKOCHOBEHUS,
Hanuuue Kartanuzatopa. Katanus
JdemoncTpauun:

- 3aBHCHMOCTH CKOPOCTH XHMHYECKOH
peakuuu OT MPHPOABl  pPEarupyroIInX
BEIIECTB.

- 3aBHCHMOCTH CKOPOCTH XHMHYECKOH
peakuyu OT KOHLEHTPALMH PEarupyroIux
BEMIECTB.

ObwvscHAmMb, 9TO TAKOE CKOPOCTD
XUMUYECKON peaKku

Apeymenmuposams BEIOOP €IIHUIT
CKOPOCTH XMMHUYECKOH peaKinuu

Yemanasnueames npuanHHO-
CIIC/ICTBEHHBIE CBSI3U Pa3INIHBIX
(haKTOpOB M CKOPOCTH XMMUYECKOH
peaxuun

Habrrwoams u onucvisame peaxiym
MEX]Ty BEIICCTBAMH

co3/laBaTh 0O0OIIEHNUS, YCTAHABINBATD
aHAJIOTWH, KJIacCU(DUIMPOBATh U JIeTaTh
BBIBOJIbI, CTPYKTYPHPOBATh HH(POPMAIIHIO
PeryisiTHBHBIE: BBIMONHSAT 33aHUSI 10
OIpe/ICIIEHHOMY allTOPUTMY, CPABHUBATH
PE3YNIbTATHI C ATAJIOHOM, TIPU HEOOXOAUMOCTH
KOPPEKTHPOBATH OLIMOKH CAMOCTOSTEIHHO
KoMMYyHHKATHBHBIE: CTPOUTH PEUCBHIC
BBICKAa3BbIBaHUS B YCTHON M IUCEMEHHOH (hopMme;
paboTaTh B TPYIIIE IS TOCTIDKEHUS [ICNH;
BEIPAXaTh M apTyMEHTHPOBATH CBOIO TOUKY
3peHus
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- 3aBHCUMOCTb CKOPOCTH XHMHYECKOH JImuHoCcTHBIE: QOpMUPOBAHHE YMEHHS
peakiu OT IUIOAAU COINPUKOCHOBEHUS YIPaBISTE CBOEH NMO3HaBaTEIbHON
pearupyromux — BeIIecTB («xumAmmn JIeSITeIbHOCTBIO; TOHUMAaHNE 3HAYMMOCTH
CII0I»). €CTECTBEHHO-HAayUHBIX 3HAHUI 11 pelIeHus
- 3aBHCUMOCTb CKOPOCTH XHUMHMYECKOH MPAaKTUYECKUX 3a/1a4

peakiu OT TeMIepaTyphl pearupyroIiux

BEILIECTB

JlaGopaTopHble ONbITHI:

6. 3aBUCUMOCTH CKOPOCTH XHMHYECKON
peakuuu  OT MPHUPOABI  pearkpyroIInX
BEIIECTB Ha TpHMeEpe B3auMOJEHCTBUS
pacTBOpOB THOCYJb(aTaHATPUSI U XJIOpUAA
Oapusi, THOCyNb(ara HATPUS M COJITHOW
KHCJIOTBI.

7. 3aBUCUMOCTh CKOPOCTH XUMHYECKOW
peakuuu OT IIPUPOABI METAUIOB IIPU HX
B3aUMOJEMCTBUM C COJISTHONW KHCIOTOM.

8. 3aBHCHMOCTD CKOPOCTH XMMHYECKOH
peakuuy OT MNPUPOABI  KUCIOT  IpH
B3aUMOJEHCTBUU HX C JKEJIE30M.

9. 3aBHCHMOCTD CKOPOCTH XMMHYECKOH
peaKkLuy OT TEMIIEPATYPBI.

10. 3aBUCHMOCTb CKOPOCTH XHMHYECKOIl
peaKuuy OT KOHIIEHTpaIUH.

11. 3aBUCHMOCTH CKOPOCTH XHMHYECKOI
peakuuy OT IUIOMAJU CONPUKOCHOBEHMS
pearupyrommx BeuecTB.

12. 3aBHUCHMOCTH CKOPOCTH XHMHYECKOM
peaKnuy OT KaTannu3aTopa.

XuMHUYecKHe peakuuu B pacTBopax (9 u)

1/6 DNeKTPOIUTHIECKAS [lorsATHE 00 >SIEKTPOTUTHUECKON Ilo3HaBaTeJbHBIE: POBOJNTEH HAOIIOICHNUS,
Xapaxmepu3zoeamp OHATHS

JIMCCOLMALIHS JIVICCOIHAITH. OIEKTPOIHUTHI n JieTiaTh BBIBOJIBI, HHTEPIIPETHPOBATD
(ucmoJyib30BaHne HESIEKTPONMUTHL. MexaumsM muccoruary | «OCKTPOIMTHICCKAA HHPOPMAIIIIO
uudgposoii SNEKTPONUTOB C PA3NUUHBIM Xapaktepom | AVCCOLMALHA?, «ONIEKTPOINTED, PeryisiTHBHbI€: BBITIONHATD 33aHUSI 11O
JnadopaTopuu CBSI3U. Crenenp  snexTponuTiyeckoii | HETICKTPOIATED OIPEICTIEHHOMY allTOPUTMY, CPABHUBATh
Hentpa «Touka muccompanny.  CunbHBle M cnabble | Vemanasiueams IPHEHHHO- PE3yNIBTATHI C 3TAJIIOHOM, IPH HEOOXOANMOCTH
pocTtay) JJIEKTPOIHTHI. CJeICTBEHHbIE CBA3U MEKILY KOPPEKTHPOBATh OLIMOKH CAMOCTOSATEIHHO
JeMoHcTpanuu IIPHPOJIOH SMEKTPOIIHTA 1 KoMMYHHKATHBHBIE: CTPOUTDH PEUEBBIE
- McrbiTanue BEIECTB U MX PACTBOPOB HA | crerenpio ero AUCCOLHUAIMN BBICKA3bIBaHMS B YCTHOHM U MUCEMEHHOU (popMme;
3NEKTPONPOBOIHOCTD. paboTath B rpyImie sl JOCTHKEHHS LETH;

.JIaﬁopaTopHMﬁ OIBIT Yemanasnusamo MNPpUIUHHO- BBIpAKaTh M apI'YMECHTHPOBATH CBOIO TOUKY
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13. Incconnanys caadbIX IEKTPOIUTOB Ha
TIpUMepe YKCYCHOW KHUCIIOTHI

CJICACTBCHHBIC BA3U MECIKIY TUIIOM
XHMUYECKOH CBSI3U B QJICKTPOJIUTE
U MCXaHHU3MOM €ro JUuCColuuannu

3peHus
JIMYHOCTHBIE: (dhopMupoBaHUEe
MO3HABATENILHOTO HMHTEpeca K  H3YYCHHIO

2/7 OcHoOBHBIE OcHOBHBIE TTOJIOYKEHHS TEOpUH XMMHH; TTOHUMAaHUE 3HAYMMOCTH ECTECTBEHHO-
TIOJIOXKEHHUS TEOPHH 3JIEKTPOIHTHICCKOM nuccormany, | ~<3PAKTEPU3OBATH NOHATHS HAYYHBIX 3HAHMH JUI PELICHHs NPAKTHYECKUX
AIIEKTPOIUTHICCKON Knaccu(ukanuss MOHOB M HX cBoiicrea, | «CTCMCHE AMCCOLHMALHID, 3a7a4
JIMCCOLUAIIN KHCTTOTBI, OCHOBAaHHS M COTH  Kak | <C/WIPHBRICH cn1abble SNEKTPONHTLD,

snektporutsl.  Ux  knaccudukamms p | <KATHOHBD, AHVOHBD,

T — «KHUCTIOTBD», KOCHOBAHHS, «COIID)

JlemoncTpamuu CocCTaBisTh ypaBHEHMS

- 3aBI:ICPIMOCTB 3J1EKTPONPOBOHOCTH | 5y1ekTpONHTHYECKON AHCCOLMALIHN
KCYCHOM KHCIIOTBI OT KOHI[CHTPAIIHH. = i

?, }JIIBI/I)KCHI/IC OKan_IeHHLIXTp HOHOB B KHETIOT, QCHOBAHIILH coten

SIIEKTPUYECKOM TIOJTE.

3-4/8-9 | Xumunueckue OO0mie XMMHUYECKHE CBOMCTBA Ilo3HaBaTeJbHbIE: UCIOIL30BATH 3HAKOBO-
CBOMCTBA KHCIIOT KaK | KHCJIOT: U3MEHEHHE OKPACKU WHIHUKATOPOB, Xapaxmep us06amb obupe CHMBOJIHYECKHE CPEJICTBA, OCYIIECTBIISATH
ANIEKTPOJIUTOB B3aMMOJICHCTBHE C METAIUIAMH, OKCHAAMH | | MAICCKAC CBOHCTBA KUCIIOT C HaOJI0ICH S, 1eNIaTh BHIBOABI, OCYIIECTBIISTh
(ucmoJib30BaHMe THIPOKCHIAMH  META/IOB W comsimm, | NOSHHMH o4 Ki1accu(UKAIMIO, UHTEPIPETUPOBATH
uud posoi MornekyssipHble ¥ WOHHBIE (IIOJIHBIE H uHpopmaluio, MPeACTaBICHHYIO B BUJIE
nag)ol]))ampnn coxpau?ém]:ble) YPaBHEHUS PEaKLHM. Cocmaarims MONCKYIAPHEL, pI/Ig)y}IIDKOB u CXCI\E g

Ienrpa «Touka
pocTtay)

XUMHUYECKUH CMBICH COKpALLEHHBIX
YpaBHEHUH. Y CIIOBUS NPOTEKAHUS PEAKLMI
MEXIy DJJEKTPOIUTaMU 10 KOHHA. Psg
aKTUBHOCTH METAJIOB.

JlabopaTopHble ONBITHI

14. M3MmeHeHHME OKpacKM WHIMKATOPOB B
KHUCIIOTHOM cpeze.

15.Peakuusi  HeWTpaIU3aIn
ENOYH PA3TMIHBIMI KHCIOTAMU.
16. IMonyuenue ruapoxcuna memu (IT) u ero
B3auUMOJENCTBUE c Pa3TUIHBIMHA
KHCJIOTaMH.

17. BsaumMmomeicTBHE CHWIBHBIX KHCIOT C
okcunoM mean (I1).

18. BzauMoelicTBHE KUCIOT ¢ METAUIAMM.
19. KauectBeHHasi peakiis Ha KapOOHAT-
HOH.

20. Tlomyuenme
KHCIIOTHI.

21. KadyecTBeHHAs peaknys Ha XJIOPUI- FITH
Cynb(aT-uOHBI

pacTtBOpa

CTyAHS  KPEMHHEBOH

TIOJIHBIE U COKPAILICHHbIE HOHHBIE
YPaBHEHUS PEAKLUH C y4aCTHEM
KHCITOT

Apzymenmuposams BO3MOKHOCTb
MPOTEKAHUs PEaKLUi C yuacTHEM
KHCIIOT Ha OCHOBE IpaBUiIa
bepromnne u psina akTHBHOCTH
METaJJIOB

Habnrwooams u onucvieame peaxiym
C Yy4aCTHEM KHCIIOT

PeryasiTuBHbIe: INIAHUPOBATH CBOIO
JeATENbHOCTh U MIPOrHO3UPOBATH €€
PE3yJIbTAThI, BBITOIHATD 33JaHUsI MO
OIPEeIETIEHHOMY allTOPUTMY, CPAaBHUBATh
PE3YJIbTATHI C 3TAJIOHOM, IIPH HEOOXOAUMOCTH
KOPPEKTHPOBATh OLIMOKH CaMOCTOSATEIBHO
KoMMYHHKATHBHBIE: CTPOUTDH PEUEBBIE
BBICKa3bIBaHHS B YCTHOM U MUCbMEHHOU (opme;
paboTath B rpyIIe sl JOCTHKEHHS LEIH;
BBIpa)kaTh M apTyMEHTHPOBAThH CBOIO TOUKY

3peHus
JINYHOCTHBIE: (hopmupoBanue €IUHON
€CTEeCTBEHHO-HayIHON KapTHHBI MHpa,
(hopmupoBanue YMEHHS IpaMOTHOTO
oOpamieHnss ¢ BemecTBaMH B OBITY U

XUMHIYECKOH TabopaTopun
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5/10 XUMHU4IecKue OOmpe XUMHYECKHE CBOWMCTBA
CBOMCTBa OCHOBaHHH mIejIoueii: B3aUMOJICHCTBUE C KHCIOTaMH, Xapakmep u306ar\7‘1 b o0ume .
KaK 3JICKTPOJINTOB OKCHJAMM HeMeTajioB, coisMmu. OOmue XUMHUHCCKIC CBOMCTBA OCHOBAHNH C
(McmoJib30BaHue XUMHYECKHE CBOWCTBA HEPAaCTBOPHMBIX nosuunu TS/
uudposoi OCHOBAHHIi: B3AMMOJICHCTBHE C KHCIOTAMK, | Cocmagnsimb MOIEKYISPHBIE,
JadopaTopuu pa3IoXKEeHUE MPH HATPEBaHUU. TOJIHBIE M COKDAILIEHHBIE HOHHBIE
IenTpa «Touka JlaGopaTopHbIe ONBITHI YPaBHEHHS PEaKLUi C ydacTHEM
pocTtay) 22. VI3MeHEHHWE OKPAaCKU MHIUKATOPOB B OCHOBAHMIA
HIETIOYHOM cpene.
23. Bszaumoneiicterie mienoveit ¢ | Apeymenmuposams BO3SMOKHOCTh
YIJIEKHUCITBIM Ta30M. MPOTEKAHUS PEaKIMiA C yIacTUEM
24. KauecTBeHHas peakilus HA KaTHOH OCHOBAHUI Ha OCHOBE IMpaBUIa
AMMOHHS. bepronne Habmodams u
25. Tlonyaenne ruapokcuna Memu (1) uero | onucvigams peakiyu ¢ ydacTieMm
pasiioxKeHue. OCHOBaHUI
6/11 XUMHUUYECKHUE OO0mue XUMHYECKHE CBOWCTBA
CBOJICTBA COMeH KaKk cpemHMX ~ coneil:  B3aMMOAEHCTBHE  C Xapaxmepusosamb obume .
3JIEKTPOJIUTOB KHCIIOTAMH,  IIEN0YaMH,  CcOmsaMu — u | <AMHHUCCKHC CBOMCTBA CONICH €
MeTajulaMH.  B3auMOAeNCTBHE  KHCIIBIX nozuin TOJT
COJIeH CO IIeIOYaMH. Cocmaenans MONEKYIIAPHBIE,
JlabopaTopHbIe ONBITHI TOJIHBIC M COKPAIIICHHbIC HOHHBIC
26. BsaumopelicTBue  KapOOHATOB ¢ ypaBHEeHHs peakuuii ¢ ydacTueM
KHCJIOTaMH. coneit
27. Tonyuenne rumpokcua xemesa (I1).
28. B3auMmonelicTBHE JKeNe3a C pacTBOPOM | Apaymenmuposams BO3MOKHOCT
cynbdara menu (1) IIPOTEKAHUS PEAKIMI C ydacTUEM
coJell Ha OCHOBE TpaBMIIa
Beptoie u psga akTHBHOCTH
METAJIJI0B
Habnrwoams u onucvisame peaxiym
C y4acCTHEM CONei
7112 ITonsiTue o runponuse I'maponus, Kak 00OMeEHHOE Ilo3HaBaTeabHbBIE: NCIIOIL30BaTh 3HAKOBO-
coJlen B3aUMOJIEICTBUE coeld ¢ BoAou. ['maponus Yemanasnueamo saBucuMocTs CHMBOJIMYECKHE CPEACTBA ISl PACKPBITHS
(ucmonb30BaHue COMM CHJIBHOTO OCHOBaHMA U  craboif | MEKAY COCTABOM COIHM 1 CYIITHOCTH TIPOIIECCOB, YCTaHABJIMBAThH
uudgposoii KACHOTHL.  [mmpomm3  comm  ciaboro XapakTepoM €¢ rnapoimsa aHAJIOTHH, JIeJaTh BEIBOJBI, COCTABIATh
JnadopaTopuu OCHOBAaHMsA M CUIBbHOH kucnotel. Ilkama | 4 HAU3UPOBAMb CPEILY PACTBOPA C MHPOPMAIINIO B BUJIE TAOIHII, CXEM, OIIOPHOTO
IenTpa «Touka pH. IIOMOILLBIO HHJMKATOPOB KOHCITEKTa
pocTtay) JeMoHcTpanuu PeryasiTuBHBIE: TNIAHUPOBATH CBOIO

OmnpeneneHue xapakrepa cpepl B
pacTBopax coneit

IIpoenosuposams THI THAPOIH3A
COJIM Ha OCHOBE aHAllu3a ee

hopmyms

ACATCIbHOCTb U IPOrHO3UPOBATH €€
PE3YIbTAaThl, BBINIOJHATL 3aJaHUA 10
OMPpCACICHHOMY aJITOPUTMY, CPABHHUBATH
PE3YIbTATHI C OTAJIOHOM, IIPU H€O6XOI[I/IMOCTI/I
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KOPPCKTUPOBATH OIIMOKK CAMOCTOSATEILHO
KOMMVHI/IKaTl/IBHLle: CTPOUTH PCUYCBLIC
BBICKA3bIBAHUA B yCTHOﬁ M MHCbMEHHOM (bopMe;
pa60TaTL B I'pynne st JOCTHKCHU S LIS,
BbIpAKaTb U apryMEHTHUPOBATH CBOIO TOUKY

3peHus
JInuHOCTHBIE: (hopmupoBanue YMEHUs
YIIPaBISTh CBOEH TO3HABATENLHOM
JIEATENIbHOCTHIO
8/13 OO0o00mIeHne 1 cucTeMaTH3alMsl 3HAHUI 110 TeMe « XUMHYECKUE PEaKIMU B PACTBOPaX AEKTPOIIUTOBY
9/14 KonrponbHas padota Ne 1 mo Teme « X MUMHUECKHE PEaKIIUH B PACTBOPAX AJIEKTPOIUTORY
HemeTtaiuibl u X coequHenusi (21 v)

1/15 OOwas CrpoeHre aTOMOB HEMETAJUIOB U 06 IMosuaBarejbHbIe: CO3JaBaTh  0000LIECHHS,
XapaKTepUCTUKA ux nonoxxenue B Ilepuonuyeckoit cucreme. BACHAMD, HTO TAKOS HEMCTAITEL yCTaHaBIMBaTh aHAJOTHM, JEJaTh BBIBOJBI.
HEMETAJUIOB Psn OMEKTPOOTPULATENLHOCTH. | Xynamepusoeamt XUMHYECKHE [Tonydats  umHbOpPMALMIO W3  Pa3IMYHBIX

Kpucramimueckue peméTky HeMeTallloB | onemenTHI-HeMeTanIEL KX HCTOYHHMKOB U IPe0Opa30BhIBATH €€
IpPOCTBIX BEIIECTB. AuoTponus u €€ CTpOeHHeE, (PU3HUIECKHE 1 PeryastuBHble: GopMynnupoBaTh ek ypoKa U
TIPUYMHBL. duznyeckue CBOHCTBA | yy\peckue CBOICTBA IPOCTHIX CTAaBUTh  3a/aud, HeoOXoOuMmble Il  ee
HeMeTaioB. OOIIMe XMMUYECKHE CBOHCTBA | perecTp-HeMeTaIOB JOCTH)KEHUS, TIIaHUPOBATh CBOO JESITEIbHOCTD
HEMETAaJUIOB: U IPOTHO3MPOBAThH €€ Pe3y/bTaThl; paboTaTh B
OKMCJIUTEJIbHBIEC 1 BOCCTAHOBUTEIbHBIE. IIpedckasvieame cBOUCTBA COOTBETCTBHH C IPEIJIOKECHHBIM aJITOPUTMOM,
JdemoncTpauuun 3JIEMCHTOB-HEMETAIJIOB B CBEPSITh CBOU JEUCTBUS C LIENBIO
Komnekmus HemeTanios. 3aBUCHMMOCTH OT MX IOJIOKCHHUS B KoMMyHuKaTHBHBIE: CTPOUTH peyeBbIC
Mopgenmn  kpuctammueckux  pemérok | [ICXD BBICKa3bIBaHHS B YCTHON ()OpME, CTPOUTH
HEMETAJUIOB: aTOMHBIE M MOJIEKYJIIPHBIE. 3¢ dexTuBHOE B3aMMOJIEICTBHUE c
Yemanasnueames npuauHHO-
O30HATOp ¥ IPHUHIMIIEI €r0 PadOTHI OJTHOKJIACCHUKAMH, BBIpa)kaTh u
CIICICTBEHHBIE CBS3U MEX,
I'opeHne HeMeTaIOB - MPOCTHIX BELIECTB: a e apryMEHTHPOBaTh CBOIO TOUKY 3PEHHA
CTPOCHHEM aTOMa, XUMHIECKON .
cepsl, hocdopa, ApeBECHOro yris. . JIM4HOCTHBIE: ®dopmupoBaHHe
CBSI3BI0, TUIIOM KPHUCTAJTHIECKOH
MO3HABATEIIFHOTO  WHTEpeEca K  H3YYEHHIO
pelIeTKH HEMETaJlIa U €ro
- XHMUH, (hopmupoBanue HayJIHOTO
COeMHEHNH U (prU3NIecKIMu
9 MHpPOBO33PEHHS,  TOHHMaHHWE  3HAYMMOCTH
CBOICTBaMH JJAHHOTO HEMETAJIA U .
. €CTECTBEHHO-HAYYHBIX 3HAHUM JISI PEIICHUS
€ro CoeIMHEHNH
MPaKTHIECKUX 33729
Jlokazvléams OTHOCUTENBHOCTD
TIOHSITHH «METaJuD» U «HEMETalD)
2/16 OOmmast T'anorensl, cTpoeHre UX aTOMOB U Ilo3naBaTeabHBIE: HWCIOIL30BAaTH 3HAKOBO-
Xapaxmepu3zo6ams CTPOCHHE,
XapaKTEepUCTHKA Moiekyn. Dusnyeckne W XUMHUYECKHE CHMBOJIUECKHE CPEJICTBA JUIS PEUIeHHs 3ajad;
. (u3MUecKre 1 XUMHIECKHUE
HemetauioB VIIA — CBOICTBAa TaJOr€HOB. 3aKOHOMEPHOCTH CO3/71aBaTh 0000m1eH!s, YCTaHABJINBATh
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TPYIIBI — TaJIOTEHOB. | M3MCHCHUS CBOMCTB  TaJOrCHOB B | CBOICTBA, MOTYYCHHUC H aHAJIOTHH,  JeNaTh  BBIBOABL.  llomydaTh
Huctpykrax mo Th 3aBUCHUMOCTH OT WX TOJOXKEHHS B | IPUMCHEHUI TAJIOTCHOB B TUIAHE WHPOPMALIMIO W3 Pa3IUYHBIX WCTOYHHKOB U
Ilepuomuueckoit cucreme. Haxoxnenue | o0miero, o0COOCHHOro U peoOpa3oBEIBATh e
TaJIOTCHOB B TPHPOAC M WX TMOJNYYCHHUE. | CIUHUYHOIO PeryasiTuBHBIE: (OPMYITHUPOBATH IIENTb YPOKA U
Buonmorndeckoe 3HaYCHHWE W TNPHMCHCHHE CTaBUTh  3aJja4yd, HEOOXOAWMBIC JUIS  €¢
TaJIOTCHOB. Yemanasnusame npramHHO- JTOCTIDKEHUSI, TUITAHHUPOBAThH CBOKO JICATEIIEHOCTh
JeMoHCcTpaum CHE/ICTBCHHBIC CBAM MY W MPOTHO3UPOBATH €€ PE3y/bTAThl, paboTaTh B
OO0pa3sIibl TaJOreHOB - MPOCTHIX BEIIECTB. CTPOCHHEM aTOMa, XHMHUHCECKON COOTBETCTBHH C MPEITIOKEHHBIM aJITOPUTMOM,
BanMoIeiicTBHE TaOreHoB ¢ MeTammamu., | CoasPio, THIIOM KpHCTaTHHCCKON CBEPSTHh CBOU JICUCTBHUS C LIENbIO
BeiTecHenne xaopa 6poMoM mix momga 3 | PEMICTKH Y TallOreHOB 1 KoMMyHHUKATHBHBIE: CTPOHWTH  PEYCBBIC
pacTBOPOB UX coe ¢usirieckuMu CBOHCTBAMH STHX BBICKa3bIBaHUS B YCTHOU (hOpMeE, CTPOHTH
Belliects s peKkTUBHOE B3aMMOJIeHCTBHE c
OJTHOKJIACCHUKAMH, BbIpaXkaTh
3/17 CoenuneHus ["ajoreHoBOAOP OB u APryMEHTHPOBATH CBOIO TOUKY 3PCHHUSI
raJloreHOB COOTBETCTBYIOIINE UM KUCIIOTEI: Xapaxmepusosamy coctas, JInuHoCTHBIE: DopmupoBaHue
(Mcnonb30BaHMe MIABHKOBAS, COAHAsS, GPOMOBOMOpOMHas, | PH3MUIECKIE M XHMHECKHE TNIO3HABATENIBHOTO  MHTEpPECa K M3YYCHHIO
g poBoii HOJI0BOJIOPO/THAS. Tanorenupr, | CBOUCTBA, NOTydeHHC XUMUH, (bopmuposanue Hay4YHOro
naGoparopun KauecTBeHHbIC peakiMu Ha rajorenua- | 'PAMCHCHHC COCAMHCHNN MHpPOBO33pDCHHUsI, ~ MOHUMAHWE  3HAYMMOCTH
Hentpa «Touka HOHBI. IIpumenenue COEIMHEHNH [aJIOreHOB CCTCCTBCHHO-HAYYHBIX 3HAHUN VIS PCILCHUS
pocra») TaJIOTCHOB M MX OMOJIOrM9I€ECKast POIlb. Ha3vi6amb COeIMHEHNS TATOTeHOB HPAKTUIECKIX 3a1a4
HAemoHncTpaunu _ | mo dopmyne u cocmasnsime
Komnexknust  mpUpOAHBIX — COEAWHEHHH OPMYIIBI 110 HX HA3BAHUIO
XJIopa.
JlaGopaTopHblii OnbIT 29. | Yemanaeauseams npuaMHHO-
KauectBeHHast peakuus Ha XJIOPHI-HOHBI CIIEZICTBEHHBIE CBSI3U MEXIY
CTPOEHUEM aTOMa, XUMUYECKOU
CBSI3bI0, THIIOM KPHCTAITMYECKON
peIIeTKH y TaJIoTeHOB U
(hM3MIECKUMU CBOHCTBAMH ITHX
BEIIECTB
Buinonuams pacyers mo
XUMIYecKuM (HopMyIaM u
YpaBHEHHUSIM peakLui,
TIPOTEKAIOIINX C yIaCTHEM
COCIMHEHMII TaJIOTEHOB
4/18 OOmas OOmas  XapakTEepHCTHKA DIIEMEHTOB IMo3HaBarejbHbIE: CO37aBaTh  OOOOILIEHHS,
XapaKTepUCTHKA VIA-rpymmer. Cepa B mpupome u e Hasamy 0buy1o XapakTepHCTHKY yCTaHABIMBATh AHAJOTWH, JETaTh BBIBOJBI.
aneMeHToB VIA- TOoNy4YeHHEe. AJUIOTPOIHBIE MOIU(PUKAIIH aTOMOB, TIPOCTBIX BEIICCTE 1 IIpoBomuTe HaOMIONEHWE, CTPYKTYPUPOBATH
rpynIsbl — Ceppl M UX CBOWCTBA. XHUMHMYECKHE COC/MHHCHHH XaIbKOTCHOR B MH(OPMAIHIO
xanpkoreHoB. Cepa. CBOMCTBa Ceprl U €€ IPUMCHEHIIC. 3aBHCHMOCTH OT MX TOJOKCHUA B PeryasituBHBIE: (HOPMYITHUPOBATH 1T YPOKa U
(ucmoyib30BaHne JemoncTpanuu B3anmoneiictBue cepsl HCX5 CTaBUTh 3aJadd, HEOOXOJWUMBIE [UIS €€
nudgposoii ¢ MeTaiTaMd. [ opeHue cephl B KHCIOpO/Ie Xapakmepuzoeams cTpoeHHe, JTOCTIDKEHUSI, TUITAHHPOBAThH CBOO JICATEIIEHOCTh
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Jadoparopuu
Hentpa «Touka
pocTta)

AJUIOTPOIIHIO, (I)I/I3I/IHGCKI/IC n
XHUMHUYCCKHUC CBOﬁCTBa, MOJY4YCHHUC
" MMPUMEHCHUEC CEPbI

Yemanaenusameo MPpUYUHHO-
CJICACTBCHHBIC CBA3U MCKIY
CTPOCHHUEM aTOMa, XHUMHYCCKOH
CBA3bI0, TUIIOM KpPICTaJ'IJIPI‘IeCKOﬁ
PCHIETKH CEPBI U €€ (1)PI3I/I‘{CCKI/IMI/I u
XHMUYECKUMH CBOHCTBAaMU

Beinonnsams pacuersl o
XUMHUYeCKUM (opMyaam u
YpaBHEHHUSIM peakLui,
MPOTEKAIOLIUM € YYaCTHEM CEPBI

Habnooams u onucwvieameo
XMMMUYECKHUI 3KCIIEPUMEHT T10
TOPEHHIO CEePhl HA BO3JyXE U B

KUCIIOPO/ie C COOIIIOJICHUEM MPaBHUII
Tb

5/19

CepoBoaopon u
cynbhuabl
Hucrpykrax no Th

CepoBoJ0opO: CTPOCHHE MOJICKYJIB,
¢bu3nyecKre U XUMUYECKHE CBOMCTRA,
noaydeHue u 3Hauenue. CepoBoaoposHast
kucnora. CynbGuasl 1 UX 3HAYCHHUE.
JIroMUHOOpHI.

Jdemoncrpanuu: Komnekuus cynbGumHbix
pyn. KauectBennast peakims Ha cyabhu-
HOHBI

Xapaxmepusosams COCTaB,
(usnueckre U XUMHYECKUE
CBOICTBA, NIOIY4YEHUE U
NPHMEHEHHE COeIMHEHUI Cephl B
CTEIIeHH OKHCIICHHUS -2

Hasvisamb coeqUHEHNS CEPhl B
CTETIEHU OKUCIICHHS -2 110 popmyie
U COCTaBIIATH (HPOPMYJIBI 110
Ha3BaHHUIO.

Cocmagnames MOIEKYISPHBIE U
HWOHHBIE YpaBHEHUS PEAKLINMI,
XapaKTepU3YIOIINE CBOWCTBA CEPhI
B CTCIIEHH OKHCIICHUS -2

Onucwisamo IIPOIECCHI OKUCIICHUA-
BOCCTAHOBJICHUSA, ONIPEACIIATD
OKHCJIMTCJIIb 1 BOCCTAHOBUTEIIb U
COCTaBJIATH 3J'IeKTpOHHLII\/'I OajaHC B
peaKkiuAX € yHaCTUEM CCPhI B
CTCIIEHH OKHUCIICHUS -2

W TIPOTHO3MPOBATh €€ pe3yibTaThl; paboTaTh B
COOTBETCTBHH C NPEATIOKEHHBIM AJITOPUTMOM,
CBEPATH CBOU JEHCTBHUSA C LIETbIO

KoMMyHHKATHBHBIE: CTPOHWTH  pEUCBBIC
BBICKa3bIBaHUS B YCTHOU (hopMe, CTPOHTH

3 dhexTHBHOE B3aUMOJICHCTBHE c
OJTHOKJIACCHUKAMH, BEIpaXaTh u
apryMEHTHPOBAThH CBOIO TOUKY 3PEHUS
JINYHOCTHBIE: ®dopmupoBaHUe YMEHUS
YIpaBJIsITh cBoei MO3HABATEILHOM

JIeATENBHOCTBIO, (POPMHUPOBAHKE MPABHIBHOTO
obpalleHusi ¢ BEleCTBAMH B XHMHUYECKOI
nabopaTopuu u ObITY
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6/20 Kucnoponusie Oxcup cepwi(1V), cepHuCTas KHCIOTa,
COETMHEHHUSI CEPBI cynburel. KadecTBeHHas peakmus Ha 3anucei6ans $opMyIE! OKCHIIOB
CYTB(HT-HOH. CepBl, Ha3bIBaTh HX, OMHCHIBATE
Okcin cepsr (VI), cepmas kuciora, | CBOHCTBA HA OCHOBE SHAHMi 0
cynedatsl. Kpucramioruaparsl. KHCITOTHBIX OKCHAAX
AemoncTpauunu 5 Xapaxmepuzosams coctas,
OOecuBeunBaHNe OKPALIEHHBIX TKaHEH H (U3MUECKHe U XUMUUECKHE
LIBETOB CCPHUCTBIM Ta30M. _ | cBoiicTBa CepHOI KHCIOTHI KaK
B3athOI[eHCTBHe KOHIICHTPUPOBAHHOH | sperrponuTa
CEPHOU KUCIIOTHI C MEJIBIO.
OGyrnuBaHHe  OPraHMYECKHX  BEIIECTB | XAPaKmepu3o6amv CBOUCTBA
KOHIIEHTPUPOBAHHOM CEpHON KUCIOTOM KOHLIEHTPUPOBAHHON CEPHOM
JlaGopaTopHblii ONBIT 30. | KHACIIOTHI KaK OKHUCIIUTEISA
KauecTBeHHas peakiust Ha Cynb(haT-nuOHbBI
Cocmasnsims MONEKYISIPHBIE U
VOHHBIE YPAaBHEHMS peakLui,
XapaKTepU3yIolIne XUMHYECKHE
CBOMCTBA CEpPHON KHUCIIOTHI
Pacnosnasams cynbdar-noHbI
Onucwvigams TIPOIIECCHI OKHACICHUS-
BOCCTaHOBJICHUS, ONPEACIATH
OKHCIIUTENh U BOCCTAHOBUTENb U
COCTABIIATH 3JIEKTPOHHBINA OallaHC B
PeaKIsIX C y4acTHEM CEephI B
CTEIeHU OKUCIeHus +4 1 +6
Buinonuams pacyers mo
XUMIYecKuM popMynam 1
YpaBHEHUSIM PEAKLIUMI,
MIPOTEKAIOIINX C YYACTHEM CEPHOI
KHCIIOTHI
7/21 Oomas OO0mras xapaKTepUCTHUKA HIIEMEHTOB VA- IMo3naBarejbHbIE: CO31aBaTh  OOOOIICHHS,
XapaKTepUCTHKA TpymIsl. A30T, CTPOSHHE €ro aToMa U Hasamy obuyio XapakTepHCTHKY yCTaHaBIMBATh AHAJOTWH, JETaTh BBIBOJBI.
3J1€eMEHTOB VA — MOJIEKYNbl. DU3NYECKUE U XUMUUECKUE aTOMOB, TIPOCTBIX BEIICCTE 1 IIpoBomuTe HaOMIONEHWE, CTPYKTYPUPOBATH
rpynnsl. A30T CBOICTBa U IPUMEHEHUE a30Ta. A30T B COSIMHEHMH IEMEHTOB VA- HHPOPMAIIIIO
TIPUPOAE U eT0 OHOIOTrHIecKas Pollb. TPYIIIBI B 3aBUCHMOCTH OT X PeryasiTuBHBIE: POPMYIHPOBATH IENb YPOKA U
JleMoHCTpaUH nonoxkenns B [ICX3 CTaBUTh 3aJa4d, HEOOXOAUMBIC JUIS  ee

Huarpamma «CoctaB BO3Iyxa»
Buneodpparments! u cnaiist «[Itnasu
6azapsn)

Xapaxmepu3zo6ams CTPOSHHE,
(usnuecKre 1 XUMHIYECKHE
CBOICTBA, MOTyIEHHUE U
MIPUMEHEHHE a30Ta

Yemanasnusamo MNPUIUHHO-

JOCTH)KEHHS, TUIAHUPOBATh CBOIO JESITEIHHOCTD
W TIPOTHO3MPOBATh €€ pe3yiabTaThl; paboTaTh B
COOTBETCTBHH C MPEATI0KEHHBIM aJTOPHTMOM,
CBEpSITh CBOM JICUCTBHS C IETIBIO

KOMMyHl/IKaTl/IBH])le: CTpOUTH PCUCBLIC
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CJICACTBCHHBIC CBA3U MCKAY
CTPOCHHUEM aTOMaA, XAMHYICCKOU
CBA3bI0, TUIIOM KpHCTaﬂHH‘{eCKOﬁ
PCUICTKH a30Ta U €ro (1)I/I3H1{€CKI/IMI/I
1 XUMUYSCKHUMHU CBOMCTBAMHK

Buinonnams pacyers 1o
XUMHUYECKUM (opMyaam u
YpaBHEHHUSM peakLuii,
MPOTEKAIOLINM C yJacTHEM a30Ta

8/22

Ammuak. Comn
AMMOHUA

AMMUax, CTpOeHHE MOJIEKYJIbI U
(u3nUecKue cBOCcTBA. AMMHAYHas BOJA,,
HAUIAaTBIPHBIN CIIUPT, THAPAT aMMUAKA.
JloHOpHO - aKLEeNnTOpHBIA MEXaHU3M
00pa3oBaHKs KATHOHA AMMOHUSI.
BoccraHoBUTEIBHBIE CBOMCTBA aMMHUAKa.
Conu aMMOHHUS U X TIPUMEHEHHE.
KauectBenHas peakuus Ha KaTHOH
aAMMOHHS.

JdemoncTpauuun

[Tonmy4uenue, coOupaHue U pacro3HaBaHKE
ammuaka. Paznoxenue muxpomaTa
aAMMOHHSA

JlaGoparopHublii onbIT 31. KauectBeHHas
peaxIys Ha KaTHOH aMMOHUS

Xapaxmepu3oeams COCTaB,
CTPOEHUE MOJIEKYJIbI, (PU3NIECKHEe U
XUMUYECKHE CBOMCTBA, IIOTYYCHHE
1 IMIPUMEHCHNEC aMMHUaKa

Hasvleams conu aMMOHHS [0
(dbopmynam u cocTaBiiTh GOpMYIIbI
0 MX Ha3BaHUIM

Cocmasnsames MONEKYISIPHBIC U
VOHHBIE YPaBHEHMS peakLui,
XapaKTepU3YIOIINe XUMHUUECKUE
CBOICTBA aMMHaKa U coJei
aMMOHUS

Cocmasname ypaBHEHUS
OKHCITUTENIbHO-BOCCTAaHOBUTEIBHBIX
peakuuii ¢ ydyacTUEM aMMHUaKa ¢
TIOMOIIIBIO METO/IA HJIEKTPOHHOTO
GamaHca

Yemanasnusams npuamHaHO-
CIIEZICTBEHHBIE CBS3HM MEXTY BHIIOM
XUMMUECKOH CBSI3H, TUIIOM
KPHUCTaJUTHIECKON PEIIETKH B
aMMHAaKe U COIIX aMMOHUS U
(hM3MIECKUMU ¥ XUMHYECKAMHU
CBOMCTBAMU 3THUX BEILECTB

Habnwooams u onucvieams
XUMHUYECKHUH IKCIIEPUMEHT 110
pacro3HaBaHUIO HOHOB aMMOHHUSI C
cobmonernem npasui Th

BBICKA3bIBaHMS B YCTHOH (OpME, CTPOUTH

3 dhexTHBHOE B3aUMOJICHCTBHE c
OJTHOKJIAaCCHUKAMH, BBIpaXKaTh u
apryMEHTHPOBATh CBOIO TOUKY 3pEHHS
JIn4HOCTHBIE: DopMHUpOBaHHE YMEHHUS
YIIPaBIATH CBOEH MO3HABATEILHOM
JIeTENFHOCTBI0, (hOpMHUPOBaHNE MPABUIEHOTO
oOpallleHHs1 ¢ BEIIECTBAMH B XMMHUYECKOU
nabopaTopuu u ObITY
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Buinoansme pacyersl 1o
XUMHYECKHM (HOopMyTiaM |
YPaBHCHUSAM PEaKIIHi,
MPOTEKAIOIINM C y9aCTHEM
aMMuaka

9- Kucnoponusie Oxcunpl a3oTa: HeconeoOpasyromue H 3 IMosnaBaTenbHbIe: cO37aBaTh  00OOIIECHUS,
10/23- | coenmHenus azora KHCTOTHBIE.  AsoTwcras — Kkucnota  m | S@/CbIGaMb GOPMYIIBI OKCHIIOB YCTAHABIIMBATH AHAJOTMM, JeIaTh BBIBOJIbL.
24 HUTPUTBL. A30THAS KHCIIOTa, e monydenne | oo0 a, Ha3bIBaTh HX, OHHCHUBaE’ [MpoBomuth HaOMIONEHWE, CTPYKTYpPHPOBATh
u cBoifctBa. Hurpatsl. CBOMICTBA Ha OCHOBC SHAHMH O nHpopmanuro
KCHIaX
JemoncTpaunu OKcHzia PerynsituBHBIE: (DOPMYIHUPOBATH 1IENTb YPOKA
B3anMcznemTBHe KOHIICHTPUPOBaHHOM Cocmasnsims MOIEKyISpHbIE 1 CTaBUTh 3a7a4d, HEOOXOAWMMBIE Ui  ee
A30THOM KUCIIOTBI C ME/IBIO VOHHBIE ypaBHEHHS PeaKIIuii, JIOCTV)KEHHS, TUIAHUPOBATh CBOIO JICSTEIBHOCTD
['openue yepHoOro nopoxa XapaKTePH3YIOLIE XMMUUECKHE W TIPOTHO3MPOBATh €€ pe3yJbTaThl; paboTaTh B
Paznoxenue HUTpaTa KaJusd U TOPCHUC CBOMCTBA OKCHJIOB a30Ta U a30THON COOTBETCTBUH C NPCIITOKEHHBIM aJITOPUTMOM,
JPEBECHOT'0 YTOJIbKa B HEM KHCIIOTHI KaK 37IEKTPOIHTA CBEPSTh CBOM JICUCTBHUS C LEIIBIO
JladopaTopHblii onbIT 32. XUMU4YecKue KommyHuKaTHUBHbIE: CTPOMTH  PEYEBBIC
CBOMCTBA a30THOM KMCIIOTBI KaK Xapaxmepuzo8amp a30THYIO BBICKA3bIBaHHA B YCTHOH (hopMe, CTPOUTD
ANEKTPOINTA KUCJIOTY KaK OKUCIUTENb s dekTuBHOE B3aMMOJIeiiCTBUE c
OIHOKITaCCHUKAMH, BBIPAXaTh u
Cocmaenams ypaBHEHHSA
apryMEeHTHPOBATh CBOIO TOUKY 3PEHHUSA
OKHCIIUTEIbHO-BOCCTAHOBHUTEIBHBIX JIHaHOCTHBIE: DopMEpoBarHe T
PpEeaKImii, XapaKTEPU3yIOIIUX ) s .
. . YIIPaBIIATH cBOeH MI03HABATEIbHON
XMMHYECKHEe CBOMCTBA a30THOU
o AK OKHCTHTENs. C JeATENbHOCTBIO, (POPMHUPOBAHKE MPABHIBHOTO
KHUCIIOTBI KaK OKUCITHTENS .
’ o0pamieHusl ¢ BENIeCTBAMH B XHMHYECKOH
MIOMOIIBIO METOJIa HIEKTPOHHOTO
na00paTopuu u OBITY
GanaHca
Bvinonnams pacyeTsl 1o
XHUMHYECKHM (opMylaM 1
YpaBHEHUSIM PEAKLIUMI,
MPOTEKAIOIIHX C yIaCTHEM a30THOM
KHCJIOTHI
11/25 ®docdop u ero ®docdop, cTpoeHHE aTOMa U aJUTOTPOITHSL. X, Ilo3naBaTenbHbIe: CcO3/aBaTh OOOOIIECHUS,
COCIIITHEHUS ®ochuner. Dochun. Oxcun pochopa(V) u dpaxmepusoeams CTPOCHHC, yCTaHaBIMBATh AHAJOTWHU, JETaTh BBIBOJBI.
optodocthopHas kucnora. Docdatsl. aJUIOTpOIIHIO, q)nfnqecme 1 IIpoBomuTe HaOMIONEHWE, CTPYKTYPUPOBATH
®docdoprbie ynodpenus. THCEKTHIIHAIBI. XUMITMCCKIC CBONCTBA, MOTyICHHIC HHPOPMAIIIIO

Jemonctpamun OOpasisl MPUPOIHBIX
coenmHeHmni Gocopa. ['operune pocdopa
Ha BO3/yXe U B kuciopoae. [lomydenue
6emoro ocdopa 1 UCTIBITAaHNE €T0 CBOMCTB
JlaGopaTtopHblii onbiT 33. KauecTBeHHAs
peakuust Ha ¢ocdaT-noH

u npumerenne pocdopa

CaMOCTOATENBHO ONUCHIBAMb
cBoiicTBa okcuaa Qocdopa (V) xax
KHCIIOTHOT'O OKCHIIa U CBOWCTBA
(hocthopHON KUCITOTHI

PerynsituBHble: hOpMyIHPOBATH LIENb YPOKA U
CTaBUTh 337a4d, HEOOXOAWMBIE M ee
JIOCTI)KEHUS, TUIAaHUPOBATH CBOIO JEATEIHHOCTD
W TIPOTHO3UPOBAThH €€ Pe3yabTaThl; paboTath B
COOTBETCTBHH C TIPEAJIOKEHHBIM aJITOPUTMOM,
CBEPSITh CBOM JCHCTBUSI C IIENBIO
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Unniocmpuposams cBolicTBa
okcuza dochopa (V) u pochoproit
KUCJIOTHI YPAaBHEHHAMHU
COOTBETCTBYIOLIMX PEAKIIUiA

Pacnosnasamsv dpocdar-nonst

KoMMyHuKaTHBHBIE: CTPOUTb  pEUEBBIE
BBICKA3bIBaHMS B YCTHOH OpME, CTPOUTH

3 dhexTHBHOE B3aUMOJICHCTBHE c
OJTHOKJIACCHUKaMH, BBIpaXkaTh u
apryMeHTHPOBATh CBOIO TOUKY 3pPEHUS
JIn4HOCTHBIE: DopMHUpOBaHHE YMEHHUSA
YIpaBIsITh cBoei MI03HABATEIbHON

JIeATENBHOCTBIO, (POPMHUPOBAHKE MPABHIBHOTO
obpalleHusi ¢ BEleCTBAMH B XHMHUYECKOI
nabopaTopuu u ObITY

12/26 Oomast OOmmas xapakTepucTuka 3i1eMeHToB [V A-

XapaKTepUCTHUKa IPYMIbI: 0COOEHHOCTH CTPOEHHUST aTOMOB, Hasamb ob1i1yro XapakTepUCTHKY

351eMeHToB [VA- MPOCTHIX BEUIECTB U COCIMHEHU B aTOMaM, POCTBIM BEIECTBAM U1

rpynmbL. Yriepon 3ABHCHMOCTH OT TONIOKEHHS YIeMenToR B | COSAMHEHNA dneMeHToB [V A-
Ilepuonnueckoii cucreme. YTiepoa. TPYMIEL B 3aBUCHMOCTH OT HX
AJUTOTPOIHBIC MOTU(DHUKAIINU: alMa3, nonosxeud B HCX3
rpadur. AMOp‘beHﬁ YDJIEpOLL: caxa, Xapaxmepuzoeams CTPOESHHE,
AKTHBUPOBAHHBIH YrOIb. Ancopbuusi. AIIOTPONHIO, (PU3MUECKHE 1
XUMHYECKHE CBOHCTBA YrIeposa. XUMHUYECKHE CBOMCTBA, MOTyIEHUE
Kokcoxnmuueckoe IpoM3BOICTBO U €r0 1 IIpUMeHeH1e aMOpHOro
nponykuus. KapOumpr. yraepoxa
HemoncTpanuu Komnexmmsa «O6pa3mb
MPUPOIHBIX COCI[HHCHI/II;'I yriepoaa» Cpaenueamb CTPOCHHUE U CBOMCTBa
Ioprper H.JI.3enunckoro. Iornomenne anMasa u rpagura
AKTHBHUPOBAHHBIM YIJIEM PACTBOPEHHBIX
BEIIECTB WITH TA308. Onucvieams OKHCIUTEbHO-

. BOCCTaHOBHUTEIILHBIE CBOMCTBA
VYerpoiicTBO npoTUBOrasa.
yriaepoza
13/27 Kucnoponubsie Oxkcup yrnepona(ll): crpoenue Monekyibl,

COETMHEHHS YIIIepo/ia

MIOTy4eHHE U ero cBoicTBa. OKCH]
yrnepona(IV): ctpoenne MoneKysl,
MOJIyYE€HHUE U €TO CBOMCTBA. YTOJIbHAS
kucnora. Conmy yroinbHOH KHCIOTHI:
KapOOHATHI U TUAPOKAPOOHATHL.
TexHuveckas ¥ NHIIEBas coaa.
JlaGopaTtopubiii onbiT 34. [lonyuenne u
CBOICTBA YrOMbHOM KUCIOTHI. 35.
KavecTBenHas peakuusi Ha KapOOHAT-MOHbI

Xapaxmepuzoeamb cOCTaB,
(usnuecKre U XUMHYECKHE
CBOICTBa, NIOIY4YEHUE U
MIPUMEHEHNE OKCHIOB YIIepoaa

Yemanasnueames npranHHO-
CIIC/ICTBEHHBIE CBSI3H MEX.Y BUIOM
XMMHUYECKOH CBSA3M M THIIOM
KPHCTaJUINIECKON PEIIETKH B
OKCHJAX yrJepoaa M UX
(pU3NUECKUMHU ¥ XUMHYECKUMH
CBOICTBaMH, a Takxe
TIPUMEHCHHUEM

Cobniooams nipasuna Th npu

INo3HaBaTe/bHBIE: CO3/aBaTh  00OOLIEHMUS,
yCTaHaBJIMBaTh aHAJIOIny, HA€JdaTb BBIBOALIL.
[MpoBomuth HaOMIOJEHWE, CTPYKTYPHPOBATh
nHpopmanuro

PeryasiTuBHbIe: (OPMYIIUPOBATH 1IENTb YPOKA U
CTaBUTh  3a7a4d, HEOOXOAWMMBIE Uil  ee
JOCTHKEHHUS, TIIAaHUPOBATh CBOO JESITEIBHOCTD
U IPOTHO3MPOBAThH €€ Pe3y/bTaThl; paboTaTh B
COOTBETCTBHH C NPEATIOKEHHBIM aJITOPUTMOM,
CBEPSITb CBOH JEHUCTBHUS C LIETIBIO

KoMMyHHUKATHBHBIE: CTPOUTb  pEYEBbIC
BBICKA3bIBaHHS B YCTHOH (hopMe, CTPOHUTD

3¢ pekTuBHOE B3aMMOJIeiiCTBUE c
OJTHOKJIACCHUKAMH, BBbIpa)kaTh u
apryMeHTHPOBAaTh CBOIO TOUKY 3pEHMS
JInyHoOCTHBIE: dopmupoBaHue YMEHHUS
YIPaBIIATh CBOE [I03HABATEIbHOM

JeATENbHOCTBIO, ()OPMHUPOBAHHE MPABHIBHOTO
o0pamieHHs1 ¢ BENIECTBAMH B XHMHYECKOMH
nmabopaTopuu 1 OBITY
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HCIIOJIB30BaHWH IICYHOI'O
OTOININICHUS.

Okazvieams MCPBYIO MTOMOIIb ITPpU
OTpPaBJICHUHU YIrapHBIM Ira30M

Xapaxmepusosamp cOCTaB,
(usnuecKkre 1 XUMIYECKUE
CBOICTBa, TIOJlydeHHE U
NPUMEHEHNE YTONbHOW KHCIIOTHI

Pacnosnasamsb xapOOHAT-NOHBI

Buinonnams pacyers 1o
XUMHUYECKHM (opMysIaM 1
YpaBHEHUSIM peakLui,
MPOTEKAOIIHX C yIacTHEM
COCIMHEHUI yriiepoja

14/28 VYT11eBoa0pOIbI. Opranunueckasi XUMusi. YTI€BOJOPOIBI. .

Hucrpykrax no Th MeraH, 5TaH U NPOIaH KaK IpeeibHbIC Xapaxmep Uz06amo 0COOEHHOCTH
(HACBILIICHHBIC) YIIIEBOAOPONABL. OTHJICH U cocTapa M CBOMCTE OpraHHCcKuX
alleTHJICH, Kak Henpesenphpre | COCAMHCHIH
(HEHACHIIIICHHBIE) YIIEBOIOPOIBL. | Pysnyyams npenenbHble u
CrpykrypHBIe hOpMYIEI BewmecTB. [ openne HETIpeIeMbHbIE YIVICBOI0POIbl
yTIIeBoAOpo1oB. Peakuuu aeruapupoBaHus
IPEACIbHBIX YrJI€eBOOOPOIOB. Ha3zvieamov u 3anucvieams
KauecTBeHHbIE peakuu Ha HeNpeaenbHbIC (bopMyJII:I (MonexynspHble U
COCIMHEHMUS. CTPYKTYPHBIE) BaXKHEHIITIX

JdemoncTpauuun MIPEICTABUTEINEH YTIIEBOJOPOLOB
Mopenn  MoOIeKyl MeTaHa, 9TaHa,
STHJIEHA, alleTHIeHa. B3amMoencTBue
STHIeHa ¢ OpOMHOH BOIOW W PacTBOPOM
TIepMaHraHaTa Kajius
15/29 Kucnoponcomepxxanm | CoupThl. DTHIIOBEINA CIIAPT, €TO TOyUYEHHE,
€ OpraHn4YecKne MIPUMEHEHNE U (PHU3NO0IOTHIecKoe Xapaxmepusoeams CIHDTH 1
COEIMHEHUS neiictBue. TpEXaTOMHBIN CIUPT IIULEPUH. KapOOHOBEIE KHCTIOTHI KaK

KauecTBeHHast peakuys Ha MHOTOATOMHBIC
COUPTHL. YKCYCHasi KUCIIOTA -
TIPEICTABUTEIH Kiacca KapOOHOBBIX
KHUCJIOT.

JemoHcTpauuu

OO0111e XUMHYECKHE CBOMCTBA KUCIOT Ha
MIPUMEPE YKCYCHOM KUCIIOTBI.

KHCITOPOICOePIKAIINE
OpraHU4eCKUe COSTUHEHHS

Knaccugpuyuposams cniupThl 110
YHCITy THAPOKCHUIIBHBIX TPYII B UX
MOJIEKyIax

Haszvisamo HpCL[CTaBI/ITeﬂeI\/'I OHO 1

ITo3HaBaTe/bHBIE: HUCIONB30BAaTh 3HAKOBOE
MOZICTIPOBAHUE, OCYLIECTBIATH CpPaBHEHHE,
Ki1accu(UKaIuIO, C03/1aBaTh 0000111EHMS,
yCTaHABIMBATh aHAJOTHHU, NENaTh BBIBOJB,
CTPYKTYPHUPOBATh HH(POPMALIHIO
PeryasTuBHbie: GopMynupoBaTh 1€k YpoKa U
CTAaBUTh  33/1aud, HEOOXOAWUMBIE Uil  ee
JOCTIDKCHUS, TUIAHUPOBATh CBOIO AESATEIHHOCTD
¥ TIPOTHO3MPOBAThH €€ Pe3y/bTaThl; paboTaTh B
COOTBETCTBHH C IPEITI0KEHHBIM aJITOPUTMOM,
CBEPATH CBOM ACHCTBHS C LIENBIO
KomMMyHHKATHBHBIE: CTPOHUTD pedeBbie
BBICKA3bIBaHHS B YCTHOH (hOpMe, BECTH AUAIOT
M y4acTBOBATh B JMCKYCCHHU IUISl BBIBIICHUS
Pa3HBIX TOYEK 3PEHHS Ha paccMaTPHBAEMYIO
MH(POPMALIUIO, BBIPAXKaTh M apTyMEHTUPOBATh
CBOIO TOUKY 3pCHHS

JInyHOCTHBIE: (dbopmupoBaHUe
JOOPOCOBECTHOTO OTHOLICHHS K YYCHHIO |
YMEHMSI YNpaBisTh CBOEH MO3HABATEIbHOMN
JeATEINEHOCTBIO
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KauecTBeHHas peakuus HA MHOTOaTOMHBIE
CIIUPTHI

MHOIOaTOMHBIX CITUPTOB U
3aIMChIBaTh X (POPMYITBI

16/30 Kpemnuit u ero Kpemnuii, cTpoeHue ero aromMa H
COEMHEHNUS cBoiictBa. Kpemuuii B npupozae. Cuinuiusi Xapaxmepusosams CTpoeHHE
u cunad. Oxeun kpemuns(IV). Kpemunesas | 4TOMOB M KPHCTAILIOB, busmeckue
KHCIIOTA, 7 68 COMIL Y XUMHUYECKHe CBOICTBA,
JlemoHcTpamum MOJIyYeHHE U TPUMEHEHHE KPEMHUS
Konnexkuust ~ «O0pasupl  NPUPOIHBIX | Vemanasnusams NPUYHHHO-
COC/IMHEHHH KPEMHHSD) CJIE/ICTBEHHBIE CBA3H MEKIY
Konnevkum{ CTEKIIA, KEPAMHKH, IIEMCHTA | crpoeHmeM aTOMA, BHIOM
U U3JICIUU U3 HUX XUMHYECKOUN CBSI3U, TUIIOM
JlaopaTopHnbIii OnbIT 36. | kpucranmuueckoii pemerkn
[TponyckaHue yriaeKHciIoro rasa 4epes KPEMHHUS 1 €r0 hU3HUECKUMHU 1
pacTBOp ChiMKaTa HaTpus XMMHYECKMMH CBOMCTBAMHU
Buvinonnams pacuersl 1o
XUMHUYECKUM (popMyiaM U
YPaBHEHHUSIM peakLui,
MPOTEKAIONINX C yIaCTHEM
KPEMHHUS U €ro COEAUHEHUN
Xapaxmepuzoeams cocTaB,
(usnueckre U XUMHYECKUE
CBOICTBA, NIOIY4YEHUE U
MpUMEHEHNE COSIMHEHUI KPeMHUS
Cpasnusams TUOKCUIBI yTIIEpOAa U
KpeMHHSA
Onucvieams BaXXHEHIITNE THITHI
TIPUPOIHBIX COSANHEHUN KPEMHUS
KaK OCHOBHOT'O 3JIEMEHTa
srocdepsl
17/31 CunmkaTtHast [IpomsBomcTBO CTeKJla ¥ IIEMEHTA.
MIPOMBIIIJIEHHOCTD IIponyxuus CHIHKATHO | A@PAKMEPU306amb CUIMKATHYIO

MPOMBIIUICHHOCTH: ONTHYECKOE BOJIOKHO,
Kepamuka, Qapdop, dasac. Onrugeckoe
BOJIOKHO.

JeMoHcTpanuu

Komneknus MPOAYKIIUH CHJTMKATHOM
MPOMBIIIJIEHHOCTH.

BuneogparmeHTsr Hu CIIaf bl

((HpOI/IBBO,I[CTBO CTCKJIa U ICMCHTA) .

TIPOMBIIIIICHHOCTD M €€ OCHOBHYIO
TIPOAYKIIHIO

Yemanasnusams ananornn MCKAY
Pa3IMIHBIMHA OTPACTIAMHU
CHJINKATHOM MMPOMBIIIJIICHHOCTH

Ilo3HaBaTebHBIE: co37aBaTh  OOOOIICHMS,
yCTaHaBJIMBATh AaHAJOTHH, JI€TaTh BBIBOJIBI.
[TpoBoauTh HAOMIOJEHHE, CTPYKTYPHPOBAThH
nHpopmanuro

PeryasiTuBHBIE: (OPMYITHUPOBATH IIE]Tb YPOKA U
CTAaBUTh 3aJa4yd, HEOOXOJMMBIE JUIS €€
JIOCTH)KEHUS, TUIAHUPOBATH CBOIO JEATENBHOCTh
W MPOTHO3UPOBATH €€ PE3Y/bTAThI, padoTaTh B
COOTBETCTBHUU C MPEAJIOKEHHBIM aJITOPUTMOM,
CBEpATH CBOU JICUCTBUS C IENIbIO

KoMMyHHKaTHBHBIE: CTPOUTH  pEueBBIC
BBICKa3bIBaHHs B YCTHOW (JOpME, CTPOUTH

3¢ heKTUBHOE B3aUMOJICHCTBHE c
OJTHOKJIACCHUKaMH, BBIpakaTh
apryMeHTHPOBaTh CBOIO TOUKY 3PEHUS
JInyHoCTHBIE: dopmupoBaHue YMEHHUS
YIPaBJIATh cBOEM [103HaBaTEIbHON

JESITENbHOCTHI0, (DOPMHUPOBAHIE MPABUIHHOTO
o0palleHHs C BEIIECTBAMU B XHMHYECKOI
na00paTopuu u OBITY
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18/32 [Momyuenne Hewmeramnbr B NpUpoIE. IMo3HaBaTeqbHBIE: WUCIIOIB30BATh 3HAKOBOE
HEMETaJUIOB OpaxnyonHas TIeperoHKa HKHJIKOTO Onucvisamp HaxoxjeHHe MOJICTIUPOBAHUE, OCYLIECTBIISITH CPaBHEHHE,

BO3/lyXa  Kak  cHocod nonyuenns | HEMCETAIOB B HIPHPOAC KIaccu(uKanuioo,  co3jaBaTh  0000IIeHHS,
KHCIIOpoza, a3ora, aproHa. [lomydeHue Xapaxmepusosamp GpakLEOHHYIO yCTaHaBJIMBaTh aHAJOTHH, JENATh BHIBOJIBI,
¢dochopa,  KpemHHsA,  XJopa,  HOAA. MepEroHKY JKHIKOTO BO3AYXa Kak CTPYKTYPHUPOBATh HH(OPMAIIHIO
3JIeKTPOIHU3 PacTBOPOB. COBOKYIHOCTb (PH3HUECKUX PerynsituBHbI€e: (HOPMYITHPOBATH LETb YPOKa U
JemoncTpaunu MpoLeccoB CTaBUTh  33Ja4yd, HEOOXOJMMBIE IS ee
Komneknus ~ «IIpupomHple  coenuHeHUs JIOCTY)KEHHUS, TUIAHUPOBATh CBOIO JICSTEIBHOCTD
HEMETAJIJIOB . Apeymenmupoeans OTHECEHUE W MPOTHO3UPOBATH €€ PE3yJIbTAThl, paboTaTh B
BuneodparmenTs U craiinpl | MPOLIECCOB MOMYYCHHST aKTUBHBIX COOTBETCTBHH C MPEAJI0KEHHBIM aJTOPUTMOM,
«DpakuroHHas IIEpEroHKa JKHAJIKOro | HEMCETAJIJIOB K OKUCIUTE/IbHO- CBEPSITh CBOU JEUCTBUS C LIENIBIO
BO3JLyXa» BOCCTaHOBHUTEIILHBIM TIPOIIECCaM KoMMyHHKaTHBHBIE: CTPOUTH peueBble
Buneopparmentsl u cnaiinsl «[lonydenue BBICKa3bIBaHHs B YCTHOHM (popme, BeCTH auanor
BOAOpOAA, KUcJiopoaa u raJIOr€cHOB 1 y4aCTBOBaTh B JUCKYCCHUU IJIs1 BBISBJIICHUS
ANEKTPOIUTHYECKUM CIIOCOOOM). Pa3HBIX TOUEK 3PEHHUSI Ha PACCMaTPUBAEMYIO

19/33 [Monyuenne [lonyuenue  cepHOW  KHCIOTHI: UH(POPMALUIO, BEIPAXKATh U apIyMEHTUPOBATh
BaYKHEHIINX CBIPBE, XMMH3M, TEXHONOTHYECKass CXeMa, Xapaxmepuzoeanms XUMU3M, CBIPbE CBOIO TOUKY 3pEHHUs
XMMHYECKUX METON  KMIAIIEro  cJI0s,  NpuHIuIbl | ° 2T1apaTypy H HaydHBIC . JInunocTHbIE: dopmupopanue
COe/TMHEHHiA TenmooOGMeHa, MPOTHBOTOKA M LUPKy/siy, | [PAHIHIIEI IPOUSBOJCTEA CCPHOM NOGPOCOBECTHOrO OTHOLIEHWS K YYEHHIO H
HEMETAJIJIOB Oneym. IIpoM3BOACTBO aMMuaka: chipb&, | KACTOTEI YMEHHUs YIPaBJIATH CBOEH  IMO3HABATEILHOM

XHMH3M, TEXHOIOTHYECKast CXeMa. Cpasnusams Ipou3BOACTEO cepHoii | ACATEIBHOCTBIO
AemoncTpauunu KHCIIOThI 1 aMMHaKa
Monenu anmapartoB Ui IIPOU3BOACTBA

CEPHOU KUCIIOTHI.

Moaenb KHIISIIEro ¢ios.

Monenb KOJOHHBI CHHTE3a aMMHUaKa.

BuneodparmenTst " CIIaf bl

«IIpousBoncreo CEpHOI KHCIIOTBI».

BuneodparmenTst " CIIaf bl

«IIpon3BonCTBO aMMUaKay.

Komnexkmmst  «Celpb€ 1A TOMyYIeHUS

CEPHOU KUCIIOTBDY.

20/34 O0600meHne n | Ypok-ympakHeHHe ¢  ucnonb3oBaHueM | [IpoBoamte oOmeHKYy coOcTBeHHBIX | [lo3HaBaTelbHBIE: HCIONH30BATH 3HAKOBOE
CHCTEeMaTU3aLus CaMOCTOSTEIBHON PabOoTHI MO BBHINOJHEHUIO | JOCTIXKCHUH B YCBOCHHH TEMBI MOJICTIPOBAHUE, OCYLIECCTBIATh CpaBHCHHE,
3HaHHH 10  TeMe |IMPOBEPOYHBIX TECTOB, 3aIaHAN u | KoppektupoBaTh CBOM 3HaHHMS B | KIACCH()UKAIHIO, CO31aBaTh 0000111eH S,
«Hemerammel ® MX | ympakKHEHH COOTBETCTBHMH €  IUIAHMPYEMBIM | YCTAHABIHBATH AHAJIOTWH, JIETATh BBIBOJIBL,
COEIMHEHUSD) pe3ynbTaToM CTPYKTYPHPOBATh MH(OPMAILIHIO
Wncrpykrax no Th Ilonmy4ats XUMHUYECKYIO | PeryasiTuBHBIE: GOPMYTHPOBATE LIENb YPOKa U

nH(pOpManNIo u3 pasMYHBIX | CTABUTh  3aJadd, HEOOXOOWMBIE M  ee
HCTOYHHKOB JIOCTI)KEHHS, TUIAHUPOBATh CBOIO JIESITEIEHOCTD
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IpencraBnsaTe HHGOPMAIIHIO IO TEME
«Hemeramiery B Bue TaOJWI, CXEM,
OTIOPHBIX KOHCIIEKTOB, B TOM UHCIIE U
¢ npumenennem UKT

W TIPOTHO3MPOBATh €€ pe3yibTaThl; paboTaTh B
COOTBETCTBHH C NPEATIOKEHHBIM AJITOPUTMOM,
CBEPATH CBOU JEHCTBHUSA C LIENBIO
KoMMmyHukaTHBHBIC: CTPOUTb  pEueBBIE
BBICKA3bIBaHMs B YCTHOHM (popMme, BECTH auanor
U y4acCTBOBAaTh B JUCKYCCHH JJIS BBISIBICHUS
Pa3HBIX TOUEK 3PEHUS Ha pACCMaTPHUBAEMYIO
nH(popmaluio, BEIpaXxaTh U apryMeHTHPOBATh
CBOIO TOYKY 3pEHUS

JIn4HOCTHBIE: (opmupoBaHne
JIOOPOCOBECTHOTO OTHOIIEGHUSI K YYEHHIO U
YMEHHUSI YIpaBIATh CBOEH I103HABATEIbHON
JIeSITeTbHOCTBIO

21/35 KonrponbHas pabora Ne 2 o teme «HemeTasuibl ¥ UX COSTUHEHUS
MeTtajuibl M UX coequHenus (14 1)

1/36 Ob6mias TTonoxenue METAJIJIOB B 06 ITosnaBaTeJbHBIE: HCIIOIL30BaTh 3HAKOBOE,
XapaKTepUCTHKA Ileproanueckoli  CHCTEME  XHMHYECKHX BACHAMb, ITO TAKOC METAILIIBI aHAJIOroBOE U (PU3HUECKOE MOJETMPOBAHHE;
METAaJIJIOB sneMeHToB A. . Menneneesa, CTpoeHHE UX Xapaxmepuzo6ams XUMHYECKHE OCYIIECTBIIATh Ka4eCTBEHHOE u

aTOMOB M KPHUCTA/UIOB. METaIIMIECKAS | 5 eMeHTEI-METAILIBL IO UX KOJTMYECTBEHHOE  ONMCAaHHE  KOMIIOHEHTOB
CBA3b M MCTAJIMYCCKAsT KPUCTAIUIMYCCKAS | momoskertro B IICXD 00BeKTa, OCYILECTBIIATH CpaBHEHHE,
pemérka. OU3NYECKHE CBOMCTBA METAJLIOB: yCTaHaBIMBATh aHAJIOTMH, KIAaCCU(PUIINPOBATS,
JJIEKTPO- Hu TEIUIONPOBOMHOCT, | [Ipocrosuposams cBOUCTBA JieNaTh BBIBOJBI, MONY4aTh MHPOPMAIHIO W3
OTpaXkaroliasi CrioCOOHOCTh, TIACTHYHOCTh. | METAJJIOB IO MOJNIOKCHHUIO B [CX5 pa3Iu4YHBIX KICTOYHHUKOB U CTPYKTYPHUPOBAThH €€
CrutaBel uépHbIE U IBETHBIE. PeryasTuBHble: GpopMynupoBaTh ek ypoKa U
Yemanasnueams mpuanHHO-
CTaBUTh  33Ja4d, HEOOXOAWMBIE UII €€
CIIEICTBEHHBIE CBS3H MEXIY
JOCTH)KEHUS, TNIAHUPOBATE CBOIO JEATENBHOCTD
CTPOECHHEM aTOMa, BUJIOM .
N U TPOTHO3MPOBAaTh €€ pe3yiabTaThl; paboTaTh B
XMMHMYECKON CBSI3HM M THIIOM
. COOTBETCTBHH C IIPEMIOKEHHBIM aJIrOPUTMOM,
KPUCTANINYECKON PEMIETKH Y N
CBEPATH CBOM JIEUCTBHS C LENBIO
METAJUIOB — MPOCTHIX BEMIECTB U UX
N KoMMmyHuKaTHBHBIC: CTPOUTH peueBbie
COETMHEHUI .
5737 X Vi BBICKa3bIBaHMS B YCTHOH (pOpME, CTPOUTH
AMHUYECKUE €TaJUIbI Kak BOCCTAHOBUTEIH. o
. . " | O6wscusms, ato Takoe psx s¢dexTHBHOE B3aMMOJIEHCTBHE c
CBOMCTBA METAJIJIOB OJEKTPOXVUMHUYECKHH PSR HaNpsDKEHUH. ONTHOKITACCHIKAMIX BEIDAKATE -
BsaumoselicTaue METAJLIOB ¢ | AKTMBHOCTH MCTAILIOB " ’ P
apryMEHTHPOBATH CBOIO TOYKY 3PEHUS
HeMeTaﬂJ}:MH’ OKCHIAMH,  KHCTOTAMH, IIpumensime €ro st JIn4HOCTHBIE: DopMHpOBaHHE YMEHUS
COILAMH. AJIOMHHOTCPMHA. XapaKTCPUCTUKN XUMNYCCKHAX YHOpPaBJIATh cBOeH MO3HABATEIBHON
AemoncTpanun CBOWCTB IIPOCTHIX BELICCTB — JIeATeNbHOCTRIO,  ()OPMUPOBAHHE  HAYYHOTO

BBaI/IMS),Z[GI/ICTBI/IG HaTpus, JJUTHUA U KaJIbIUA METaLI0B
C BOOHU.

MHPOBO33PCHUSA
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lopenne HaTpusi, MarHusL U KeJe3a B
KHCIIOpOJIE.

Bcenpiika TepMUTHON CMeECH.
BsaumMoneiicTBue cMecH MOPOIIKOB CEepbl U
JKeJe3a, IIMHKA U Cephl.

BzanmopeiicTBue anroMHUHUS C KHCIIOTaMH,
IeNoYaMHy U BOJIOM.

BzaumogetictBue Jkenesa W MeOd €
XJIOPOM.
BzaumogeiictBue Menu c

KOHIIEHTPUPOBAHHOM CEpPHOM KHCIOTOH |

a30THOM  Kkucimorod  (pazbaBiieHHOH W
KOHIICHTPUPOBAHHOM).
JlaGopaTopHblii OnbIT 37.

BsaumozeiicTBie JKkene3a C  PacTBOPOM
cynbgara menu (1)

O606wams cucTeMy XUMUYECKHX
CBOICTB METAJJIOB KaK
BOCCTaHOBHUTEIILHBIC CBOWCTBA

Cocmaensimbs MOJIEKYJIAPHBIE
YpaBHEHHS peaKiuii,
XapaKTEPU3YIONINX XUMUYECKHE
CBOMCTBA META/LIOB B CBETE YUCHHUS
00 OKHUCIIUTEIBHO-
BOCCTaHOBHUTENBHBIX MPOIIECCAX, a
PEAKIINK ¢ YYACTHEM DIIEKTPOIUTOB
MPEICTABIATH TAK)KE U B HOHHOM
BUJIC

Habmooamo u onucvléams peakiyun
MEXTy BEIeCTBAMH

3-4/38-
39

Ob6mias
XapaKTepUCTHKA
aj1eMeHTOB IA-

TpYHIIBI

Obmras XapaKTepUCTHKA
anemeHToB  |A-rpynmel Okcuapl |
THAPOKCUABI ILNETOYHBIX METaIoB, MX

HOTy4EHUE, CBOIICTBA, MpUMEHCHHE.
Bakueiimue coiau MICI0YHBIX METAJIOB, HX
3HA4YEHUE B JKUBOM U HEKMBOM MIPUPOJE U B
JKU3HU YeNTOBEKa.

JemoncTpammusi Oxpacka IUITaMEHH
COETMHEHUSIMHU IIETOYHBIX METAJIOB

Ob6vscHAmMb STUMOIOTHIO Ha3BaHMS
TPYIIIBI KIICJIOYHBIE METAJIIIBD)

Jlasamw 001IYyI0 XapaKTEPUCTHKY
HIETOYHBIX METAJIJIOB 110 HX
nonoxkeuuro B IICXD

Xapaxmepuzosams CTpOEHUE,
(usnueckre 1 XUMHYECKUE
CBOMCTBA IEIOYHBIX METAJUIOB B
CBETe 00I1IEr0, 0COOEHHOI0 U
€IVMHUYIHOTO

Ilpeockazvieams pusmaeckne n
XHMHYECKHE CBOMCTBA OKCUIIOB
THAPOKCH/IOB IIENIOYHBIX METAJJIOB
Ha OCHOBE HX COCTaBa M CTPOCHHUS U
noomeepaocoams MPOTHO3BI
YPaBHEHHSMH COOTBETCTBYIOIHX
peakumi

IIposodums pacuersl 1Mo
XUMHUYECKUM GopMyinaM 1
YpaBHEHHSIM PEaKIni,
MIPOTEKAIOIIHNX C yIaCTHEM
LIETOYHBIX METAJUIOB U X

IHo3HaBaTeNbHbIE: HCIIONB30BATh 3HAKOBOE
MOJICTUPOBAHNE, OCYIICCTBIIATh CpPaBHCHHE,
Ki1accu(UKaIuIO, C03/1aBaTh 0000111EHMS,

yCTaHaBIMBaTh aHAJOTUM, JAEJNATh BBIBOJBI,
CTPYKTYPHUPOBATh HH(POPMALIHIO
PeryasTuBHbie: GopMynupoBaTh 1€k YpoKa U
CTAaBUTh  33/1aud, HEOOXOAWMBIE JUIi  ee
JOCTH)KEHUS, TIAaHUPOBATh CBOIO JESITEIbHOCTD
U TIPOTHO3MPOBAThH €€ Pe3y/bTaThl; paboTaTh B
COOTBETCTBHH C NPEATIOKEHHBIM aJITOPUTMOM,
CBEPSITh CBOM JEUCTBHS C LEIBIO
KoMMyHHKAaTHBHbIE: CTPOUTH peueBble
BBICKA3bIBaHHS B YCTHOM (hOpMe, BECTH AUAIOT
W y4acTBOBATh B JUCKYCCHH AJISI BBISABICHUS
Pa3HBIX TOUEK 3PEHMS Ha PACCMATPUBAEMYIO
nH(popManuio, BEIpaXXaTh U apryMEHTHPOBATh
CBOIO TOUKY 3PEHHS

JInyHOCTHBIE: (dbopmupoBaHUe
JOOPOCOBECTHOTO OTHOWIEHUSI K YYEHHIO |
YMEHMSI YNpaBisTh CBOEH MO3HABATEIbHOMN
JIeATEIHOCTHIO
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COETMHEHUH

5/40 Oo6mas Oo6mas XapaKTePUCTHKA
XapaKTepUCTUKA anemMeHToB  ||A-rpymmsr Okcunsl ® O6vActsmb STAMOINOTHIO HA3BAHNSA
351eMeHToB [TA- TUAPOKCUIBI MIEJIOYHO3EMEJIbHBIX TPYIIIBL «IIETOTHO3EMENLHBIC
TP YIIIBI METAJUIOB, MX TOJydYeHHE, CBOWCTRA, METaJUIBD
IIPUMEHEHUE. Baxneiinue COMH | JTagamp OBLLYIO XaPAKTEPHCTHKY
menquo3eMenLH1:1x MeT?J'IJ'IOB, X | 5rementoB ITA-rpyIb! O HX
3HAYeHHUE B )KMBON U HEKUBOU NPUPOJIE U B | onoskentio B [ICXD
JKM3HH  YeJIOBEKa. KapOonater u
rp[);[po[(ap60HaT],1 KaJIbIMs. XapaKmepu306amb CTpOCHUE,
JeMoHcTpanuu Okxkpacka wiameny | (PU3HYECKHE U XMMUYIECKHE
COEIUHEHUSIMHU LIETOYHO3EMENBHBIX | CBOMCTBA LIEIOYHO3EMEIBHBIX
MeTaiuioB. [ameHne H3BecTy BOOM METAaNJIOB B CBETE OOIIETO,
JlaGopartopublii onbiT 38. [Tonyuenne 0COOEHHOr0 ¥ €IMHUYHOI O
W3BECTKOBOM BOJIbI U ONBITHI C HEU
IIpeockasvisams HU3NUECKUE U
XHMHYECKHE CBOMCTBA OKCH/IOB U
THIIPOKCUIOB 31eMeHTOB [1A-
TPYIIIBI HA OCHOBE MX COCTaBa U
CTPOCHUS U NOOMEEPAHCOAmb
MIPOTHO3B! YPaBHEHUSIMHU
COOTBETCTBYIOIMX peaKLUn
IIposooums pacyeTsl 1o
XUMHUYeCKuM (opMynam u
YPaBHEHUSIM PEAKLIUM,
MPOTEKAOIIHIX C yIacTHEM
IIEJIOYHO3EMENBHBIX METAJUIOB U UX
COEIMHEHUIN
6/41 JKecTkocTh BOIBI 1 JKéctkocTh BOABI: BpEeMEHHAs W

CIIOCOOEI €€
YCTpaHEHUs

ITOCTOSTHHASL. Croco0sr yCTpaHEHUs
BpEMEHHOU KECTKOCTH. Crioco6st
YCTpaHEHUS  TOCTOSAHHOM  KECTKOCTH.
Honwutsl.

Hemoncrpanmu [TonyueHue xecTKON BOABI
B3aMMOZICHCTBHEM YTJIEKHCIOTO Ta3a |
HU3BECTKOBOU BOJIBI. Ycrpanenue
BPEMEHHON JKECTKOCTH BOABI KHITTYCHHEM
n  jobaBieHHEM  coApl. Y CTpaHEeHHe
TIOCTOSTHHOM KECTKOCTH BOJIBI
nobasineHreM cozpl. VIOHUTBI ¥ IPUHIINTT
nx peiictBus (BugeodparMent)

Ob6wsicHsamMb TOHIATHE (GKECTKOCTH
BOJBI»

Paznuuams BpeMeHHYIO 1
MTOCTOSTHHYIO JKE€CTKOCTh BOJIBI

IIpeonazams ciocoObI yCTpaHEHHS
JKECTKOCTH BOJBI

IIposooums, Hab0damo u
onucvléamb XUMUYECKUI
SKCHEPUMEHT C COOI0ICHUEM
npaBui Th
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7142 AIOMUHUN U €r0 CoennHeHus ATIOMHUHHUSA B .
COoeMHEH NS MIPHUPOJIC. XuMuyeckue CBOMCTBa Xapaxkmepusosanmp alOMUHH 110
amomunns.  OcobenHocTH — okcupa —w | OFO TOJMOKCHHIO B [EX3
THIPOKCHIA AIOMUHHS Kak aMQOTEPHBIX | Opycrigamsy crpocHue, GusHuccKue
coenuHeHn. BakHele coiu aJrOMUHHUS 1 XUMUYECKHe CBOHCTBA
(xnopuz, cysbhar). AIIFOMUHMS, OATBEPKIAS MX
JMemoucTpannu _ | cooTBeTCTBYIOMMME YpaBHEHHAMH
Konnexuus TPUPOJHBIX  COCNMHEHMI | pearrypit
AJFOMHUHUS.
Buneopparmentsl u  chaigsl  «Oxcup | O6vsacusame IBOKCTBEHHbBINR
AITFOMHHUS ¥ €70 MOTU(HKALIMID). XapaKTep XUMHUYECKHUX CBOMCTB
[Tonydenune amdorepHOro TrHUAPOKCHAa | OKCHJAA M THIPOKCHA AIIFOMUHU
aJIOMHUHUS U UCCIIEOBAHHE €r0 CBOMCTB.
Konxpemusuposame
ANEKTPOIUTUYECKOE TIONydeHUE
METAJJIOB Ha TIpHUMepe
MPOU3BOJICTBA AIFOMHHUS
Yemanaenusams 3aBUCUMOCTD
obnacTeit NpUMEHEHUS ATFOMUHHUS
1 €r0 CIUIaBOB OT CBOMCTB DTHX
BEILIECTB
IIposooumsb pacyeTsl 1o
XUMHUYECKUM opMyiaM U
YpaBHEHUSIM peakLui,
MPOTEKAIOIIUX C Y4ACTHEM
AJIOMUHUS U €70 COEIUHEHUI
8-9/43- | XKeneso u ero OCOOEHHOCTH ~ CTPOEHHSI  aToMa
44 COEIMHEH U xkene3a. JXKeneso B mpupone. Baxueiimmme Xapaxmepusosamp nonoxexue

pyxsl okene3a. OKCHUABI M THIPOKCHABI
xkene3a(ll) u xemesza(lll). Comu xemeza(Il)
u xeneza(lll). OOHapyxeHHE HOHOB
KaTHOHOB JKejJe3a B PAcTBOpE. 3HaUCHHE
COEIUHEHUH XKee3a.

JlaGoparopubie onbiThl 39. Ilomydenue
ruapokcuios keresa (11) u (111)

40. KavecTBeHHbIE peaKMd Ha KAaTHOHBI
xKemesa

skene3a B IICXD u ocobeHHOCTH
CTPOCHHSI €ro aToMa

Onucvisams CTpoeHUE, GUINIECKIE
1 XUMHYECKHE CBOICTBA JKele3a,
TIOATBEPXKAAST UX
COOTBETCTBYIOIIMMH YPABHEHUSAMHU
peakuui

ObvscHamb HATNYUE IBYX
TEHETHYECKUX PSATOB COSTUHCHHIN
xemesa Fe?t p Fedt

IMo3HaBaTeJIbHBIE: UCIOIB30BAaTh 3HAKOBOE
MOJIETIUPOBAHUE, OCYIIECTBIISATh CPaBHEHHE,
KJIaCCU(HUKAIIHIO, C03/1aBaTh 0000111eHMS,

yCTaHaBJIMBATh AHAJOTWU, JI€JaTh BBIBOABI,
CTPYKTYPHPOBATh HH(POPMALIHIO
PerynsituBHbI€e: (HOPMYITHPOBATH LETb YPOKa U
CTaBUTh  3a7a4d, HEOOXOJIMMbIe IS  ee
JIOCTIDKEHMS], TJIAHUPOBATh CBOIO AEATENBHOCTh
W TIPOTHO3MPOBATh €€ pe3yJbTaThl; paboTaTh B
COOTBETCTBHUH C NPEATIOKEHHBIM aJITOPUTMOM,
CBEpATH CBOM JICUCTBUS C LENIbIO
KoMMyHMKaTHBHBIE: CTPOUTH peueBsie
BBICKa3bIBaHHs B YCTHOHM (popme, BeCTH auanor
1 y4aCTBOBAaTh B JUCKYCCUM IJIsI BBISABJICHHUA
Pa3HBIX TOUEK 3PEHUS Ha pacCMaTPHUBAEMYIO
UH(POPMALUIO, BBIPAXKATh U apIyMEHTUPOBATh
CBOIO TOYKY 3PEHUS

JInyHOCTHBIE: dopmupoBaHue
JIOOPOCOBECTHOTO OTHOILLIEHUSI K YYEHHIO U
YMEHMsI YIpPaBisATh CBOEH I103HABATEIbHOMN
JIEATENBHOCTBIO
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Yemanaenusams 3aBUCHMOCTD
o0JracTel MpUMEHECHHUS KeJe3a ’
€ro CIUIaBOB OT CBOMCTB 3THUX
BEIICCTB

Iposooums, nabmodamos u
OnUCHIBAMb XUMHUYECKUI
IKCIIEPUMEHT C COOTIOICHUEM
npasui Th

Ilpo6ooums pacyeTs 1Mo
XUMHYECKHM (hopMynam U
YPaBHEHHUSIM PEAKLIUM,
MPOTEKAIOIIHNX C YYaCTHEM JKemle3a
M €ro COeJUHESHUN

10/45 Koppo3us meramios u Kopposus XUMHUYECKast U 06 Ilo3HaBaTe/bHbIE: UCIIOJNB30BaTh 3HAKOBOE
CHOCOOBI 3aLIUTHI OT 3JIEKTPOXUMHUYECKas. 3alluTa METauIoB OT BACHAMb MOHATHE KKOPPOSHID MOJICTUPOBAHNE, OCYIIECTBIATh CpaBHEHUE,
Hee. IHCTpyKTaX 10 KOPpO3HH. Paznuuams XUMAYECKYIO 1 KilaccuuKanmoo, — co3iaBaTh  000OIIEHHS,
Tb JdemoncTpanuu Kostekius «XuMHUUECKUe IEKTPOXHMHHUECKYIO KOPPOSHIO YCTaHABIMBAaTh AHAJOIMH, JE€JIaTh BBIBOABI,
UCTOYHUKHU TOKa» PE3yNbTaThl JJIUTEIEHOIO CTPYKTYpHpPOBaTh HH(POPMALIUIO
9KCIIEpUMEHTa 10 M3Y4YeHHI0 Kopposuu | Humocmpuposams npuMepamMmu PerynsituBHbI€e: HOPMYIHPOBATH b YPOKA
CTAIbHBIX W3JICIMH B 3aBHCHUMOCTH OT | IMOHSTHUS «KOPPO3USD», «XUMHYISCKas CTAaBUTh  3aJa4yd, HEOOXOAUMEIE IJId €€
YCIIOBUH NPOLIECCOB KOppO3Us» , «3JICKTPOXUMHUICCKaA JOCTHKCHMS, IJIIAHUPOBATH CBOIO JICATCIIBHOCTH
KOppo3us» W TPOTHO3MPOBATh €€ pe3yJbTaThl; paboTaTh B
COOTBETCTBHH C NPEATI0KEHHBIM aJITOPUTMOM,
Xapaxmepuzoeamb criocoObI .
CBEPSITh CBOH JICUCTBHUS C LIEIBIO
3aIUTHI METAIOB OT KOPPO3UHU
IEEEY M 5 KoMMyHHKaTHBHBIE: CTPOUTD peueBble
- €TaJUIbI B IPUPOJE. €TailIbl B NPHPOJIE: B CBOGOHOM BUIE 1 Kaccugnuyuposams hopyst BBICKA3BIBAHKS B YCTHOH (OPMeE, BECTH HATOT
46-47 TTonsTue o B BHUe coenuHennii. ITonarue o 5
. IIPHPOIHBIX COEIMHEHHI METAILIOB W y4aCTBOBATh B JAWCKYCCHH AJISI BBISBICHUS
METaJUTypTHU MeTautyprud. YépHas u nieTHas
I Pa3HBIX TOUEK 3PEHMS Ha PACCMATPUBAEMYIO
METaLTyprist. 11MpOMeTallypris, Xapaxmepusosams obmue MH(OPMAIHIO, BHIPAXKATh H apIyMEHTHPOBATh
TH/IPOMETAILTYPTHS, MEKTPOMETAYPTHS. | ¢110c06bI OMTYYEHNS METAILIOB CBOIO TOUKY 3pEHIS
Z[OMCHHLéI/I mporecc. [lepepadorka ayryna K cocos JIMYHOCTHEIE: (bopmupoBanue
OHKpemu3Upo8amsy CII Bl
B CTaJb. JCKTPOIHS PACIITABOB. P P JOOPOCOBECTHOTO OTHOWIEHUSI K YYEHHIO |
TIOTYYEHHS] METAJIIOB IPUMEPaMHU 1 o .
. YMEHHS YIpPaBIATH CBOEH IO3HABaTEIbHOMN
YPaBHEHHUSIMH PEAKLINN C
JIEATENIbHOCTHIO
COCTaBJICHHEM 3JIEKTPOHHOT O
OamaHca
13/48 OO0obmienne 3HaHUA | Ypok-ynpaxkHeHue ¢ ucnonb3oBanueM | [IpoBoanTs omeHKy coOcTBeHHBIX | Ilo3HaBaTejibHBIE: WCIONB30BATH 3HAKOBOE
1o TeMe «MeTame | caMOCTOSATENBEHOH pabOoThl MO BBIIOJHEHHIO | AOCTHKEHHMH B YCBOCHHH TEMBI MOZICTTUPOBAHNE, OCYLIECTBISITH CpaBHEHHE,
TIPOBEPOYHBIX TECTOB, 3aTaHuiA u | KoppektupoBate CBOM 3HaHMs B | KiaccHUKaMiO,  CO37aBaTh  OOOOIICHUS,
YIpa>KHEHUH COOTBETCTBMM  C  IUIAHUPYEMBLIM | YCTAHABIMBATH AHAJOTHH, JETAaTh BBIBOIBI,
pe3ynbTaToM CTPYKTYPHPOBATh MH(OPMAILIHIO
[Momyuats XMUMHYECKYIO | PeryiasiTuBHbIe: pOpMyTHpPOBATH LIENb YPOKA H
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nHpOpManUIo u3
HCTOYHHKOB
[pexncraBnsate MHGOPMALIUIO 110 TEME
«Meramiey B BHAE TaONHI, CXEM,
OITOPHBIX KOHCIIEKTOB, B TOM YHUCIIE U
¢ npumenennem UKT

Pa3JINYHbIX

CTaBHTh 3aJlaud, HEOOXONMMBIC JUIT e
JOCTIKCHYIS, TNTAHAPOBATH CBOIO JIEATEIBLHOCTh
U TIPOTHO3MPOBATH €€ Pe3yNIbTaThl; paboTaTh B
COOTBETCTBHU C MPEIOKEHHBIM aJITOPHTMOM,
CBEPSITH CBOM JICHCTBHS C LIEIIBIO
KoMMyHHKAaTHBHBIE:  CTPOMTH  PEYCBEIC
BBICKA3BIBAHMS B YCTHOH (hopMe, BECTH THAJIOT
U y4acTBOBATh B JIUCKYCCHH JUISI BBISIBICHUS
Pa3HBIX TOYEK 3PCHHS HA PACCMATPHBAECMYIO
MH(DOPMALUIO, BEIPAXKaTh U apryMEHTHPOBATh
CBOIO TOYKY 3PEHHUS

JInaHOCTHBIE: (bopmupoBanue
JOOPOCOBECTHOTO OTHOLIEHHMS K YYEHHIO |

YMEHHsI YNpaBIATh CBOSH MO3HABAaTENbHOM
JIeSITeTbHOCTBIO
14/49 KonTposbHas padora Ne 3 mo Teme «MeTasuibh»
JladoparopHbiii npakTukym (7 4)
1/50 [pakruueckas pabora | CBOHCTBa KUCIIOT, OCHOBAaHHH, OKCHIOB U Ymemw obpamatbes ¢ Ilo3HaBaTebHbIE: CAMOCTOSTEIBHO
Ne 1 Pemenue coJiell B CBETE TEOPUH IEKTPOIUTUIECKON | J1a0OpaTOPHBIM 000pPYIOBaHUEM U HPOBOJUTH HAOMIOICHHS, HCIIOIB30BATh
SKCHEPUMEHTANIBHBIX | AWUCCOLMAIMH U MIPEICTABICHUH 00 HarpeBaTelbHBIMH ITPHOOpaMHu B 3HAaKOBO-CHMBOJIMUECKHE CPEJCTBA JUIA
3a1a4 I10 TeEMe OKHUCIIUTENbHO-BOCCTAHOBUTEIIbHBIX COOTBETCTBHH C TIPaBUJIAMU TEXHUKH | PACKPBITHS CYLTHOCTH NPOLIECCOB,
«ONEKTPOIUTHYECKAsT | peaKIHsX 6e3omacHOCTH yCTaHABIMBATh aHAJIOTHH, ()OPMYIHPOBATH
JIMCCOLHALIHS» Habnwodamw u onucviéams CBOWCTBA | BBIBOIBI
Hucrpykrax no Th 3JIEKTPOJINTOB PeryiasiTHBHBIE: TNIAHUPOBATh CBOKO
Dopmynupoeams BHIBOABI MO JeATENFHOCTh ¥ IPOrHO3MPOBATH €€
pe3ynbTaTaM MpoBEJEHHOTO PE3yJIbTATHI, BBIIOJIHSATD 33JaHUS MO
JKCIIEPUMEHTA OIPEICTIEHHOMY allTOPUTMY, CPABHUBATh
2/51 [IpakTrdeckas pabora | ComsHas KHCIOTa KaK CHIBHBIN PE3YNIBTATHI C 3TAJIOHOM, ITPU HEOOXOAUMOCTH

Ne 2. U3yuenne
CBOICTB COJISTHOM
KHCITOTBI
Huctpykrax no Th

NEKTPONUT. TUIMYHBIE pEaKIUH KUCIIOT,
XapaKTEpHBIE JUIS CONITHON KHCIOTHI:
B3aMMOZEICTBUE C METAIIIAMH, OCHOBHBIMHU
1 aM(OTEepHBIMH OKCHIaMH, OCHOBAHUSIMA
1 aM(OTEepHBIMH THAPOKCHIAMH, COISIMH.
KavecTBeHHas peakys Ha XJIOPUA-HOH

Ymemw obpamatbcs ¢
nmabopaTOpHEIM 000PYIOBAaHHEM U
HarpeBaTeIbHBIMHU TPUOOpaAMH B
COOTBETCTBUHU C npaBuiamu Th

Habnrooame cBoiicTBa
SJIEKTPOIUTOB U TIPOUCXOMISIINX C
HUMH SIBJICHUH

Habrrwoams u onucvisame peaxiym
C y9acTHEM DJICKTPOIUTOB

Dopmynuposams BEIBOIIBI TIO

KOPPEKTHPOBATh OLIMOKH , CAMOCTOATEILHO
oopMIATh OTYET

KoMMYHHKATHBHBIE: CTPOUTH PEYEBBIE
BBICKAa3BIBaHUS B YCTHON M IHCEMEHHOM (hopMme;
paboTath B rpyIIe Al JOCTHKEHHS LEIH;
cTpouTh 3PPEKTUBHOE B3aNMMOICHCTBHE C
YUHUTENEM U OTHOKJIACCHUKaMH

JIM4YHOCTHBIE: ¢dopmupoBanne
MO3HABATEIIFHOTO HMHTEpeca K  H3YYEHHIO
XUMUH, (OPMHUPOBAHHE YMEHHUS TPaMOTHOTO
oOpaleHusi ¢ BemecTBaMH B OBITY U
XMMHYECKOH J1ab0paTopuu
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pe3yiibTaTaM NPOBCACHHOIO
OKCIICPUMECHTA

3/52 INpaxtuueckas pabora | CepHas KUCIOTA KaK CUIBHBIA 3JIEKTPOJIUT. v 5 Ilo3HaBaTeJIbHBIE: CAMOCTOSATEILHO
Ne 3. Uzydenue THMUYHBIE PEaKIUK KUCIIOT, XapaKTepHbIC M;mb 0 pamanécs[ N HPOBOJUTH HAOIOICHHS, HCIIONB30BATh
CBOMCTB cepHOM JU1s pa30aBIEHHON CEPHON KHUCIIOTHI: f1abopaToOpHRIM O opyagBaHneM " 3HAKOBO-CHMBOJIMYECKHE CPECTBA UL
KHCIIOTHI B3aMMOJICHCTBHE C METAJLIAMH, OCHOBHpIMH | 14T PCBATCILHBIMI TIpH Opal‘ﬁ;B PacKpBITHS CYLITHOCTH ITPOIIECCOB,
Wucrpykrax o Th ¥ aM(OTEPHBIMU OKCHIAMH, OCHOBaHMsivy | COOTBETCTBIM € IIPABHITaMH YCTaHABIMBATH aHATIOIHH, (OPMYIUPOBATH
U aM(pOTEPHBIMHU THAPOKCUIAMH, COTSIMH. Habuiodams cBoiicTsa BBIBO/IBI
KauectBenHas peakius Ha cynbhar-HoH 3EKTPOTUTOB 1 IPOMCX OSIIHX C PeryjsiTHBHbIE: TAHUPOBATH CBOO
HUMMU SIBJIEHUN JACATCIIBHOCTb U IPOIrHO3UPOBATH €€
PE3YyJIbTaThI, BBINIOJHATL 3alaHU 110
Habnooams u onuceléams Peakumn | ONpeeieHHOMY airOpPUTMY, CDABHUBATH
C Y4aCTHEM DIIEKTPOJIMTOB Pe3yJIbTaThI C ITATIOHOM, ITPU HEOOXOAUMOCTH
KOPPEKTHPOBATH OMIMOKH , CAMOCTOSI TENEHO
Dopmynuposamsp BHIBOABI 110
ohopMIISTh OTHET
pe3yabTaTaM IPOBEIEHHOTO
KoMMYyHMKATHBHBIE: CTPOUTH PEUCBbIE
9KCIIEPHMEHTA o o .
BBICKA3bIBaHHSA B YCTHOI M IIMCBMEHHOH (opMme;
padoTaTh B rpymIle 1yl JOCTIKECHHS LIeIH;
cTpouTh 3P PEKTUBHOE B3aNMOJIEHCTBHE C
YUYHTEIEeM M OZHOKIACCHHUKAMH
JINYHOCTHBIE: (dopmupoBaHue
NO3HABATEIFHOIO ~ HMHTEpeca K  HM3Y4EHHIO
XUMHH, (OPMHPOBAHHE YMEHHS TPaMOTHOTO
oOpallleHHsT C BeUIeCTBAMH B  OBITY H
XUMHIYECKOH TabopaTopun
4/53 [IpakTugeckas pabdora | Ilomyuenue, cobupanne v pacrio3HaBaHHE Ilo3HaBaTeJbHbIE: CAMOCTOSATEIHEHO

Ne 4. Tlomyuenue
aMMHUaKa ¥ N3ydeHHe
€ro CBOMCTB
Hucrpykrax no Th

amMMHaka. V3ydeHne pacTBOpUMOCTH
aMMHaKa B BOJIC U XapaKTePHCTUKA
OCHOBHBIX CBOWCTB THIpaTa aMMHaKa.
KauecrBeHHas peakuus Ha KaTHOH
aMMOHHS

Tonyuams, cobupams u
PAacno3nasanms aMMHUaK

Ymemw obpamatbcs ¢
nmabopaTOpHEIM 000PYIOBAHHEM U
HarpeBaTeIbHBIMHU IPUOOPaAMH B
COOTBETCTBUHU C npaBuiamu Th

Habnrooamo u onucwvieams
XUMHUYECKHUI IKCTIEPUMEHT

Dopmynuposams BEIBOIIBI TIO
pe3ynbTaTaM IpOBEICHHOTO
JKCTIEPUMEHTA

[POBOIHUTH HAOIOACHHS, HCIIOIB30BATH
3HAKOBO-CHMBOJIMYECKHE CPEICTBA JUIS
PACKpBITHS CYIIIHOCTH MPOIIECCOB,
YCTaHABIMBATH AHAJIOTHH, (POPMYIHPOBATE
BBIBOJIBI

PeryjssTHBHbIE: ITAHUPOBATH CBOO
JIEATENBLHOCTD U IPOTHO3UPOBATH €€
PE3YIBTaThI, BBITOIHATE 3aIaHHs TI0
OIpe/ICIIEHHOMY allTOPUTMY, CDABHUBATH
PE3YNIbTATHI C ITATIOHOM, ITPU HEOOXOAUMOCTH
KOPPEKTHPOBATh OLIMOKH , CAMOCTOSTENILHO
oopMIATE OTYET
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Compyonuuams B Iporiecce
y4eOHOr0 B3aUMOJICHCTBHS MTPU
pabore B rpymmax

KoMMYHHKATHBHBIE: CTPOUTDH PEUEBBIE
BBICKA3bIBaHMS B YCTHOHM U MUCEMEHHOU (opMe;
paboTath B rpymie sl JOCTHKEHHS LETIH;
cTpouTh 3P PeKTHBHOE B3aUMOJIEHICTBHE C
y4uuTeIeM U OJHOKIACCHUKAMU

JInuHOCTHBIE: OpPMHPOBAaHHUE
5/54 [pakTuyeckas padota | IlonmyueHue, coOupaHue U pacrio3HaBaHHUE (opmnp
Ne 5 HonyquI/Ie YIJIEKHCIOro ra3a I/I3yquHe Hoﬂyqamb, co6upamb u IIO3HABATCIIbHOI'O HHTEpCCa K HU3Y4YCHUIO
e : i XUMUH, (HOPMHUPOBAHUE €HHS TPaMOTHOI'O
YIIIEKUCIIOTO ra3a u PACTBOPHUMOCTH YITIEKHCIIOro ra3a B Boge | PAC7103HA6AMb YITICKACTIBI Ta3 o6pamén$a P c P BeI_[IeCTB}Z[V[I/I s P ooy W
ﬁyqeﬂne ero CB?E/ETB XapaKTepUCTHKA KI/ICIJEOTHLIX CBOWCTB Viems obparatses ¢ XHMUHECKOH Ta60paTopuH
HCTPYKTaX I10 YronbHOii KHCI0TEI. KauecTBeHHas Peakiiis | jaGopaTopHbIM 060DY/I0BAHHEM H
Ha KapOoHaT- ¥ THAPOKapOOHAT-HOHBI HarpesBarelbHbIMU IPUOOpaMu B
COOTBETCTBUM C npaBunamu Th
Habniooamw u onucvieamo
XUMHUYECKHU I IKCIIEPUMEHT
Dopmynupoeams BHIBOABI MO
pe3yabTaTaM IPOBEICHHOTO
9KCIIEPUMEHTA
Compyonuuams B miporiecce
y4e0HOr0 B3aUMOJEHCTBHS IIPU
pabote B rpymnmax
6/55 [IpaxTtuyeckas pabora | IlomydeHue xecTkoil BOAbI Ilo3HaBaTedbHbIE: CAMOCTOSTEIBHO

Ne 6. XKecTkocTh
BOJIBI U CITIOCOOBI €€
yCTpaHEeHUsI
Hucrpykrax no Th

B3aMMOJICHICTBHEM YITIEKUCIIOrO ra3a u
WU3BECTKOBOM BOJIbI. Y CTPAaHEHHE
BPEMEHHOMU JKECTKOCTH BOJIBI KUTISTYCHIEM
1 100aBJIEHUEM COABI. Y CTpaHEHHE
IIOCTOSTHHOH KECTKOCTH BOJIBI
nobaBiieHHEM conbl. McrpITanne »KeCcTKOn
BOJIBI PACTBOPOM MELIA

Tonryuamy, cobupams u
PAacno3naséams yriaeKucblii ra3

Ymemw obpamatbes ¢
nabopaTOpHBIM 000PYZOBAaHHEM U
HarpeBaTelIbHBIMHU IPUOOpPaAMH B
COOTBETCTBUHU C npaBuiamu Th

Habnrooamo u onucwvieamos
XUMHUYECKHI YKCTIEPUMEHT

Dopmynuposams BHIBOABI MO
pe3ynbTaTaM MpPOBEICHHOTO
JKCTIEpUMEHTa

Compyonuuams B TIporiecce
y4eOHOr0 B3anMOAEHCTBUSI IPH
paborte B rpymmax

HPOBOJUTH HAOIOICHHS, HCIIOIB30BATh
3HAaKOBO-CHMBOJIMUECKHE CPEICTBA JUIA
PacKpBITHS CYLTHOCTH IIPOLIECCOB,
yCTaHABIMBATh AHAIOIHH, ()OPMYIHPOBATH
BBIBOJIBI

PeryasiTHBHbIE: INIAHUPOBATH CBOIO
JIeATENFHOCTh ¥ IPOrHO3UPOBATH €€
PE3yJIbTaThI, BBIIOIHSATD 33JaHUS 11O
OIPEICTIEHHOMY allTOPUTMY, CDAaBHUBATh
PE3yIIBTATHI C 3TATIOHOM, ITPHA HEOOXOANMOCTH
KOPPEKTHPOBATH OLINOKH , CAMOCTOATEEHO
oopMIIATh OTYET

KoMMYHHKATHBHBIE: CTPOUTH PEYEBBIE
BBICKa3BbIBaHUS B YCTHON M IHCEMEHHOH (hopme;
paboTath B rpyImie sl JOCTHKEHHS LETIH;
CTpouTh 3P PeKTHBHOE B3aUMOJICHCTBHE C
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7/56 [NpakTuueckas padora Pemenue JKCIEPUMEHTATTBHBIX 3 5 YUYHTETIEM U OJJHOKIACCHUKAMH
Ne 7. Pemenue 3a/ay Ha pAacllO3HABAaHHE M IONydeHHe | ~ \ ICPUMCHTAILHO Ucciedosams JInyHoCcTHBIE: HOPMUPOBAHHE
SKCHEPUMEHTAIBHBIX | METAJUIOB M UX COSIUHEHUIA CBOHCTBA MCTAJLIOB U HX MO3HABATENILHOIO HHTEPECa K U3yUCHHIO
3a71a4 110 TeMe COCIMHCHHIH, peIlaTh XUMHH, OPMUPOBAHIE YMEHHS TPAMOTHOTO
«MeTtasb SKCHepKI/[MeHTam’HHe 3ajiadu 1o obpalleHus ¢ BelIeCTBAMHU B OBITY U
Unctpykrax no Th TeME «VICTaILIBD> XHMHYECKOl TabopaTopuu
Ymemw obpamarbes ¢
1abopaTopHBIM 000PYIOBaHUEM H
HarpeBaTeNbHBIMU MPUOOPaMK B
COOTBETCTBHHM ¢ npaBunamMu Th
abniooams u onucvieams
Habmoo
CBOICTBA METAJIJIOB U UX
COEJIMHEHUI
Dopmynupoeams BHIBOABI MO
pe3yabTaTaM MpOBEICHHOTO
IKCIIEPUMEHTA
Compyonuuams B miporiecce
y4e0HOr0 B3aUMOJEHCTBHS IIPU
paborte B rpymmax
Xumusi M oKpy:Kkaiomas cpeaa (2 4)
1/57 XUMHUYECKHNA COCTaB Crpoenne 3emiu: sIpo, MaHTHS, U PeryasiTuBHbIE
TIaHETHI 3eMs 3eMHas KOpa, HX XHMHUYECKHH cocTaB. | - 1/M€epuposamb CBCICHIA 0 ®OpMYJIMPOBATH 11EJIb YPOKA M CTABUTH 3a71a4H,
Uuctpykraxk no Th JIutochepa u e§ XHUMHUECKMH COCTaB. (usiraeckoil reorpadun B SHAHIA O | oGy ommEle 11 ee HOCTIKEHNS,
Munepanel.  Pynel. Ocamounble mopompl. | ~AMHICCKON OPFaHUSALNI NAHCTBL | g yynopats cBOKO AEATETBHOCTD U
[lonesnble  wmckomaemble.  XUMHYCSCKUH Xapaxmepuzosams XUMHYECKHit NPOTHO3UPOBATH €€ Pe3YIbTaThI
cocraB rujpochepsl. XUMHUYECKHH COCTAB | .ocTap reomormuecKiX 060moYeK Ho3HaBATeILHLIE
aTMOC(QEepHI. SeMIIi
CTpOHTH JIOTHYECKUE PACCYKICHHS,
HAemonctpaunn  Buneopparmenter 1 CTAHABJINBATh IPHYNHHO-CIICACTBEHHBIE
CITaiiabl «CTpOCHI/Ie SeMiu u ed | Pasnuuamb MUHEpaIIbl U TOPHBIE y p A
. CBSI3H, [IOHUMATh, CTPYKTYPHPOBATh U
XUMHYECKHUU COCTaB». Komnneknps | mOpoasl
MHTEPIIPETUPOBATh HHPOPMALIHUIO,
MHHEpaJoB U TOpHBIX mopox. Komrekuus
NPEJICTaBICHHYIO B CXEMAaTHYHOM BHIE
«Pymp1 MeTamosy.
. KoMMYHUKATHBHBIE
JlagopaTopubiii  ombiT 41, U3yuenue .
rpamTa CTpouTh peveBbIe BEICKa3bIBAHUS B YCTHOU H
NHCBMEHHOH (hopMe, apryMEeHTHPOBATh CBOO
TOYKY 3PSHUS
2/58 Oxpana HcTOYHMKH ~ XMMUYECKOrO0  3arps3HEHHs X, H“qZOETHme
OKpYX ArOIIEH OKpyaroIeit Pl TaoGaxsiste | < A ®opMHpOBaHHe I03HABATENBHOTO HHTEPECa K
cpensl oT SKOJIOTHYECKHE MPOOIeMbl HeToBedecTBa: | - i 1CCKOTO 3arpASHCHHA PMHP p
o OKpY KaroIIeH CpelIbl N3Y4YCHUIO XUMHWHU, MOTUBAUA YYalllUXCA Ha
XUMHYECKOT0 TApHUKOBBIA 3()(MEKT, KUCIOTHBIE IOMKIH, .
TIONTy4YeHHE HOBBIX 3HAHUN
3arpsi3HEHUS 030HOBBIE JBIPBL. MexyHapoaHoe
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COTPYAHHYECTBO B  00JNacTH  OXpaHbI
OKpY)Kalommeil cpemsl OT XHUMHYECKOTro
3arpsi3HEHUs. «3eN€Has XUMHUSD).
Hemonctpanmmu.  Buneodparmentsl U
cmaiinel  «I'moGajbHBIE  AKOJIIOTHYECKHE
MIPOOJIEMBI YETIOBEYECTBAY.
JlagopaTopubiii ombIT 42, I3yueHue
MapKHUpPOBOK Pa3IMYHBIX BUJIOB
NPOMBINUICHHBIX W MPOIOBOJILCTBEHHBIX
TOBapoOB

Onucwvisams r100aabLHbLIE
9KOJIOTUYECKHE MPOOIEMBI,
CBSI3aHHBIE ¢ XUMUYECKUM
3arps3HEHUEM

Ilpeonazamep MyTH MUHIMH3AIAN
BO3CHUCTBHS XUMHYECKOTO
3arpsi3HEHUsI Ha OKPYXKAIOLIYI0
cpeny

IIpu6oOdums IpUMeEpBI
MEX[yHapOJHOI'O COTPYIHUYIECTBA
B 00/1aCTH OXPaHbl OKpYKaromen
cpenpl

OGo61eHne 3HAHMI IT0 XHMHH 32 KYPC OCHOBHOIi IIK0JbI. ITonroToBka k OCHOBHOMY rocyAapcTBeHHOMY dK3aMeHYy (6 1)

1/59 Bemiecta CrpoeHre aToMa B COOTBETCTBUM C | [Ipedcmagnsms nH(pOpMALUIO 110
2/60 NOJOKEHNEM XUMMYecKoro ojeMmenta B | teme «I13 u I[ICXD JI.M.Menzeneena
Ilepnopnueckoit ~ cucreme.  CTpoeHHE | B CBETE TEOPHU CTPOCHUS aTOMa» B
BEILlECTBA! XMMHUYeCKast CBSI3b U | Buje TabIUI, CXEM, OIOPHBIX
KPUCTAJNTMUECKHUE PEIMETKU. 3aBUCHMOCTb | KOHCIIEKTOB, B TOM YHCIE C
CBOMCTB  00pa3oBaHHBIX  d3JeMeHTaMmH | npuMmeneHueM cpencts UKT
MIPOCTHIX BEIECTB (METAJJIOB, HEMETAILIOB, | BbinoanaAms TECTOBBIE 3aJaHUS 110
OmaropogHBIX  ra3oB) OT  IOJIOXKEHHA | TeMe
anemMenToB B [lepuommueckoit cucteme. | [lpedcmaensims MHOOPMALHIO MO
Turmonoruss  HEOPraHWYECKUX  BEILECTB, | TeMe «Buapl XUMUYECKOI CBSI3U U
JeJIeHue UX Ha KIacChl W TPYMMBL | TUIbI KPUCTAIUIMUYECKUX PELIETOK.
IIpencraBurenmu. B3auMocBs3b CTpOEHUS U CBOMCTB
BEIIIECTB)» B BUJE TA0JMII, CXEM,
OITOPHBIX KOHCIIEKTOB, B TOM YHCIIE C
npumeHenneM cpeacts UKT
3/61 XUMHUYECKUE PeaKnu [lpuznakn w ycnoBus mpoTtekanus | Ilpedcmasnsims MHHOPMALHIIO MO
4/62 XUMHUYECKUX peakuui. Tumonorus | Teme «Kimaccupuramms XUMAIECKAX
XVUMHYECKHX PpEaKnuii 1O Pa3sIMYHBIM | PEaKUIUH MO pa3iIMIHBIM IPU3HAKAM)

OCHOBaHHSIM. Peakiuu MOHHOIO OOMeEHa.
OKHUCIINTENBHO-BOCCTAHOBUTEIHHEIE
peaxmum.

B BHZIE Ta0JIHII, CXEM, OTTOPHBIX
KOHCIIEKTOB, B TOM YHCJIE C
npumeHenneM cpeacts UKT

Xapaxmepusosams
OKHCITUTEIbHO-
BOCCTAHOBUTEIIFHBIE PEAKIIHH,
OKHCIIUTEh U BOCCTAHOBUTET

ITo3HaBaTeJbHbIE: HCIIOJIB30BAaTh 3HAKOBO-
CHMBOJIMYECKUE CPECTBA, OCYIIECTBISTH
HaOII0IeHNs, 1eNaTh BBIBOJbI, OCYILECTBIISTh
KI1accU(pUKaLuIo, HHTEPIPETUPOBATH
UH(pOPMALUIO, IPEACTABICHHYIO B BHIE
PHCYHKOB U CXEM

PeryasiTuBHbIC: INIAHUPOBATH CBOIO
JIeATENbHOCTh U MIPOrHO3UPOBATH €€
PE3yJIbTATHI, BBIIOIHSITD 33aHUsI MO
OIPEIETIEHHOMY allTOPUTMY, CPAaBHUBATh
PE3YyJIbTATHI C 3TAJIOHOM, IIPH HEOOXOAUMOCTH
KOPPEKTHPOBATh OLIMOKH CAMOCTOATETHHO
KoMMYHHKATHBHBIE: CTPOUTH PEUEBBIE

BBICKa3bIBaHHS B YCTHOM U MUCbMEHHOU (opMme;

paboTaTh B TpyIIIe A TOCTHKEHHS eI,
BEIpAXXaTh M apTyMEHTHPOBATH CBOIO TOUKY

3peHus
JIMYHOCTHBIE: (hopmupoBanue €IMHON
€CTEeCTBEHHO-HayIHON KapTHHBI MHpa,

TMOHMMAHNUE 3HAYUMOCTHU €CTECTBEHHO-HAYIYHBIX
3HAHUU UL pEHICHUSA TMPAKTUYCCKUX 3ajaad,

thopmupoBanue YMEHUS
oOpalieHHsi C BEUIECTBAMH B
XHUMUYECKOl 1abopaTopruu

ObITY

IPaMOTHOTO

u




45

3anucvieamv ypaBHEHUS
OKHCITUTEBHO-
BOCCTaHOBUTENBHBIX PEAKIHI C
MIOMOIIBIO METO/A AIIEKTPOHHOTO
Oananca

5/63
6/64

OcHoBBI
HEOpPraHUYECKOU
XUMHU

XUMUYECKHe CBOWCTBa
BEIIECTB.  XapaKTepHbIE
CBOMCTBA  COJICOOpA3yIOIIUX  OKCHIOB,
THIPOKCUIOB  (OCHOBAaHHWA, KHCIOT H

aM(OTEPHBIX THIPOKCHUIIOB), COJICH.

MPOCTBIX
XHUMHUYCCKHUC

Xapaxmepuzoseams obIue ,
0COOCHHBIC W MHMBHTyaTbHbIC
CBOMCTBA KHUCJIOT, CONEH u
ocHoBaHuil B cBeTe TO/]

Apzymenmuposams BO3MOKHOCTb
IIPOTEKAHUA XUMHUYECKUX
peakuuii B pacTBOpax
JJIEKTPOJINTOB UCXOAS U3
YCIIOBUI

Knaccupuyuposamo
HEOpraHMYECKUE BEIIECTBA T10
COCTaBY U CBOMCTBAM

IIpusooums ipuMepbl
npefcTaBUTeNeil KOHKPETHBIX
KJIaCCOB M TPYIII
HEOpraHMYECKHX BElIEeCTB

7-8/65-
66

O0o001IeHre U cucTeMaTH3alys 3HAHU, TTONy4eHHBIX B Kypce xumun 8-9 kiiacca. KontponbHas padora Ne 4

9/67

AHanu3 BHITOTHEHUS KOHTPONIEHON paboThl. [lonBeaeHne uToros roga

10/68

YPpoK 3KCKypcHst
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