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Pabouas nporpamma
0 XHUMHH JIJIsT 00yUJarOIIHXCsI
9 knacca

Ha 2020-2021 y4yeOHbIl o1

COCTABMIJI: yuntenb XuMuu
nepBoi KBaM(UKALMOHHON KaTerOpuu

IOuna Onsra Hukosaesua



1. IosicHuTEIbLHAS 3aIUCKA

Jlannast pabouasi mporpamma cocrtaBiieHa Ha ocHoBe ®enepanbHoro l'ocynapcTBEHHOTo cTaHIapTa, TpeOOBaHUN K
pe3ysibTaTaM OCBOECHMSI OCHOBHOM 0Opa30BaTeNbHOM IMpOrpaMMbl OCHOBHOIO OOIIero oOpa3oBaHMs, IPOrpaMMbl Kypca XUMHUU
i 8-9 kijaccoB 001e00pa3oBaTEeNbHBIX YUpEKIACHUM, npenMerHas nauHug yueOHukoB O.C.I'abpuensna, W.I'.Octpoymosa,
C.A.CnagkoBa — M.: [Ipocsenienue, 2019. B Heil Takke yUUTBHIBAIOTCS OCHOBHBIE MJIEH U NOJIOKEeHUS [Iporpammsl pazButus u
(dhopMHUpOBaHUS YHUBEPCATBHBIX YUCOHBIX JEHCTBUMN TSI OCHOBHOTO OOIIEro 00pa3oBaHws.

N3yyeHue XUMHUHM B OCHOBHOM IIKOJIE MTPU3BAHO 00ECTICUNTH:

- popmuposanue y ydaluxcsi XUMUYECKONW KapTUHBI MHUpa KaK OPraHMYECKOW YacTU €ro IEJIOCTHOM eCTEeCTBEHHO-Hay4YHOU
KapTHHBI,

- paseumue MO3HABATEIbHBIX HHTEPECOB, MHTEIUICKTYabHBIX U TBOPUYECKUX CIIOCOOHOCTEN yJallMXCsl B MPOIIECCEe U3yUCHUS UMU
XUMUYECKON HAyKW M €€ BKJIaJla B COBPEMEHHBIM HAay4YHO-TEXHHUYECKHUH Mporpecc; (HOpMUPOBAHHE BaXKHEHIITUX JIOTHUYECKUX
omepaluii MbIlUIeHUsT (aHalu3, CHUHTE3, 0000IIEeHHEe, KOHKpPETH3allds W Jp.) B MPOIECCEe MO3HAHUS CUCTEMbl Ba)KHEUIIUX
MOHSITUI, 3aKOHOB U TEOPU O COCTaBE, CTPOCHUU U CBOMCTBaX XMMUYECKUX BEIIECTB,

- gocnumaHue yOSKICHHOCTH B TOM, YTO NMPHUMEHEHHWE TMOJYYCHHBIX 3HAHWH M YMEHUW MO XUMHUHU SBISETCS OOBEKTHBHOU
HE00XOAMMOCTBIO /17151 0€3011aCHOM pabdOThI C BEIIECTBAMHU U MaTepHallaMU B ObITY U Ha IPOU3BOJICTBE,

- NpoeKxmuposaHue U pearu3ayus BHITYCKHUKAMH OCHOBHOW IIKOJIBI JTUYHOW 00pa3oBaTeIbHOW TPAECKTOPUU: BHIOOP TPOuIIs
00y4eHHUs B CTapIIeH mKoJie Wik NpodhecCHOHAIBLHOTO 00pa30BaTEILHOTO YUPEKICHHUS,

- 08la0eHue Kio4esbiMu KomnemeHyuAamMu . y“Ie6HO'HO3HaBaTeJ'H>HBIMI/I, I/IH(I)OpMaI_[I/IOHHLIMI/I, OCHHOCTHO-CMBICJIOBBIMU,
KOMMYHHKAaTHBHBIMU.



2. O0masi XapaKTepucTHKa y4eOHOro nmpeamera

HpezmaraeMaﬂ pa60qa;1 I[mporpaMma 10 XHMHH PACKPBIBACT BKJIAJ yqe6HOFO npeamMeTa B JOCTUIKCHUC HCJ’IGI‘;I OCHOBHOI'O
O6IH€I‘O 06p3,30BaHI/IH " OIIpCaACIICT Ba)KHEHIIINE COACPIKATCIIbHBIC JIMHUU IIPCAMCTA:

«Bewecmeoy - B3aUMOCBSI3b COCTaBa, CTPOCHUS CBOMCTB, ITOJIYYEHU U IPUMEHEHHUSI BEIIECTB U MAaTEPUAJIOB;
«Xumuueckas peakyusy - 3aKOHOMEPHOCTH IIPOTEKAHUS U YIIPABICHUSA MPOLECCAMU TTOJTYYEHUS U IPEBPALICHUS BEILIECTB;
«Xumuueckuti s3vlKk» - OINEPUPOBAHUE CHUCTEMOM BAXKHEHIINX XUMHUYECKUX TOHSATHUM, BIIAJICHUE XUMHUYECKOU
HOMEHKJIATypPOU U CUMBOJIMKOH;

«Xumusi u dHcu3Hby - COOTIOJICHUE TPaBUJI XUMHUECKON O€30MacHOCTH IPU OOpAIlICHHH ¢ XUMHYECKUMH BEIIECTBAMU H
MaTepuagaMy B MOBCEAHEBHOM XKWU3HU U HA TPOU3BOACTBE.

B kypce 3HaunTenpHas poJIb OTBOAUTCS XHUMHUYECKOMY OKCIEPHUMEHTY: TPOBEACHUIO MPAKTHUYECKUX pPadOT U
7a00paTOPHBIX OIBITOB, (DUKCAMU W AHAIM3Y HMX pPEe3yJbTaTOB, COOJIIOJICHUIO HOPM M IpaBui Oe30macHoil paboThl B
XUMHUYECKOM KaOHHETE.

Peanuzanus mporpaMmbl Kypca B Ipoliecce 00ydeHHUs MO3BOJIUT O0Y4YarOIUMCS TIOHSTh POJIb U 3HAYCHHE XUMHH CPEIU
IPYTUX HAYK O MPUPOJE.

3. MecTo Kypca XMMHH B OCHOBHO¥ IIKOJI€
denepabHBI FOCYIapCTBEHHBIN CTAHAAPT NPEAYCMATPUBAET U3YUEHNE KypCa XUMUU B OCHOBHOM IIKOJIE KAK COCTaBHOM

4acTH MpeaMeTHOM o0nacTu « EcTecTBeHHO-HAyUYHBIE TIPEIMETHI.

Kypc paccunTan Ha nzyueHue npeaMera B oobeme 68 yueOHBIX 4acoB 1o 2 yaca B Heneno B 9 kiacce.
[Iporpamma peammzoBanHa B ydeOHumkax xumuu [abpuensa O.C., W.I'.OctpoymoB, C.A.CnaakoB. Xumus 9 kiacc,

BBINYIIEHHBIX n3aaTenbeTBoM «IIpocsemenne» 2020 r.

B cBsi3u ¢ ocobeHHOCTSIMU Oopranu3anuu o0yuenus B 2020-2021 yueOHOM roy B pabouyto mporpaMMbl ObUTH BHECEHBI
M3MEHEHUS: IPAKTHUECKHE paboThl, CAMOCTOSITENILHO BBITIOJHAEMbIE YUalTUMUCS, BHIHECEHBI B OT/IEIbHBIN OJIOK
«JIlaGopaTopHbIil TPAKTUKYM», YBEJIMYEHO BPEMsI, HAMPABIEHHOE HA MOBTOPEHUE U3YUEHHOTO B PEJIBIAYIIEM KypCce XUMUHU.



B mpormecce oOydeHHs HCMONB3YIOTCS pPa3HOOOpa3HbIE METOMbI M TEXHOJOTWHM, TAKUE€ TEXHOJOTHH JUYHOCTHO-
OPUEHTHPOBAHHOTO TMOAX0Ja B O0Oy4YeHHH, WH(POPMAIMOHHO-KOMMYHHKATHBHBIC TEXHOJOTHMH, METOJIbI W  IPHEMBI
3I0pOBhECOEperaroiero 00y4eHus, METO I IPOEKTOB, TEXHOJIOTHH TUCTAHIIHOHHOTO OOYUYCHHUSI.

JlucrannmoHHoe oOydyeHne — Qopma oOydeHHUs, MPH KOTOPOH HHMOPMAIMOHHBIC TEXHOJOTHH SBIIFOTCS BEIYITUM
cpenctBoM. MCrmomb3yst IeMEHThI TUCTAaHIIMOHHOTO OOYYCHHUS YYCHHUK MOXET 3aHMMAThCS CaMOCTOSTENIBHO, IPOCMATPUBATH
BUJICOYPOKH, PeIIaTh 00pa3oBaTeIbHbIC 3aJa4H.

JluctaHiiMoOHHOE O0y4YeHUE PACCUUTAHO:

- Ha YYaIIuXcs, )KEJAIMNUX TPHOOPECTH HOBBIE 3HAHUSI, YBICUCHHBIX YICOHBIM MTPEAMETOM;

- Ha BBIITYCKHUKOB IIKOJIbI, TOTOBAIIUXCS K MOCTYIUICHUIO B MMPOdecCHOHaANIbHBIE 00pa30BaTelIbHbIE YUPEKIACHHS CPETHETO
Y BBICIIETO 00pa30BaHUs;

- Ha TeX, KTO HE HMMEET BO3MOXKHOCTH MOJYYUTh OOpa3oBaTEe/IbHBbIC YCIYTH B TPAAUIIMOHHON (opMe MO COCTOSIHHUIO
3JI0POBBA.

C menpio peanu3aliy 3JI€MEHTOB AUCTAaHIIMOHHOTO 00YyUEHHs UCTIONB3YIOTCS CIIETYIOIINE PECYPCHI:

No ypoxka Tema ypoka Hcnonb3yemslil pecypc
4-5 [ToHsITHE O CKOPOCTH XMMHYECKOM peaKInu. https://resh.edu.ru/subject/lesson/2102/start/
Karanu3
12 [ToHsATHE O TUAPOIN3E CONICH https://resh.edu.ru/subject/lesson/3123/start/
16-17 O6mas xapaktepuctuka 3iaeMeHToB VII A—rpynmsr | https://resh.edu.ru/subject/lesson/2075/start/
- TaJIOTEHOB
CoenuHeHus TajoreHOB
19 CepoBoopos1 U Cyb(puIbI https://resh.edu.ru/subject/lesson/2434/start/
20 KucnopoiHbie cOeTMHEHUS CEPhI https://resh.edu.ru/subject/lesson/2077/start/
22 Ammuak. Cov aMMOHUS https://resh.edu.ru/subject/lesson/2078/start/
25 dochop u ero coequHEHUS https://resh.edu.ru/subject/lesson/2073/start/
30-31 KpemHnii u ero coeqmHEHUS https://resh.edu.ru/subject/lesson/2069/start/



https://resh.edu.ru/subject/lesson/2102/start/
https://resh.edu.ru/subject/lesson/3123/start/
https://resh.edu.ru/subject/lesson/2075/start/
https://resh.edu.ru/subject/lesson/2434/start/
https://resh.edu.ru/subject/lesson/2077/start/
https://resh.edu.ru/subject/lesson/2078/start/
https://resh.edu.ru/subject/lesson/2073/start/
https://resh.edu.ru/subject/lesson/2069/start/

CunukaTHas IMPOMBIINIJICHHOCTD

36 OO01mast XxapaKTepUCTHKa METaJLIOB https://resh.edu.ru/subject/lesson/3493/start/151213/

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

45 Koppo3ust MeTalljIoB U CLIOCOOBI 3aIMTHI OT Hee https://resh.edu.ru/subject/lesson/3479/start/151187/
28 OxpaHa oOKpyxaromen cpeapl OoT Xumuueckoro | https://resh.edu.ru/subject/lesson/3504/start/151485/
3arpsi3HEHHUS

4. Pe3yabTaThl 0CBOEHHS Kypca XUMHMHU

[lo 3aBepiieHnM Kypca XMMHW Ha 3Tame OCHOBHOTO OOIIero 0Opa3oBaHUS BBIMTYCKHHUKHA OCHOBHOW IIKOJBI JIOJDKHBI
OBJIAJICTh CIEAYIOUIMMH Pe3yIbTaTaMu:

1. JIu4HOCTHBIE Pe3yJbTATHI:

1) oco3nanue cBOE¥ FTHUYECKON MPUHAUICHKHOCTH, 3HAHUE UCTOPUU XMMHUHU M BKIIAJa POCCHUICKONW XMMUYECKOH HAYKU B
MHUPOBYIO XUMHIO;

2) @opmuposanue OTBETCTBCHHOTO OTHOIICHHWS K TIIO3HAHWUIO XHMHHU; TOTOBHOCTH M CIIOCOOHOCTH YyYallUXcs K
CaMOpa3BUTHIO M CaMOOOpa30BAaHUIO HAa OCHOBE HM3YUEHHBIX (PAKTOB, 3aKOHOB M TEOPUIl XMMMH; OCO3HAHHOTO BBIOOpa U
nocmpoerue NHAUBUAYAIbHON 00pa30BaTeIbHON TPACKTOPHH;

3) @opmuposanue TEIOCTHOW €CTECCTBEHHO-HAYYHONH KapTHHBI MHpa, HEOTHEMIIEMON 4YacThIO KOTOPOW SIBIISETCS
XUMHYECKas KapTUHA MUPA,;

4) oenadenue COBPEMEHHBIM SI3BIKOM, COOTBETCTBYIOIIMM YPOBHIO Pa3BUTHS HAYKU M OOIIECTBEHHOH MPAaKTUKU, B TOM
YHCIIe U XUMUIECKUM,

5) oceoenue conmanbHBIX HOPM, MPABHII MOBEIEHUS, POJcH U (OPM COLMATBHOMN JXKU3HU B COLIMYME, MIPUPOJIC M YACTHOM
’KU3HU Ha OCHOBE YKOJIOTHYECKON KyJIbTyphl H 0€30MacHOr0 O0palieHus ¢ BEIIECTBAMH U MaTepUaIaMH;

6) gopmuposanue KOMMYHHKATHBHOW KOMIICTCHIIMM B OOIIEHHUM CO CBEPCTHUKAMHU U B3POCIBIMH B IPOIECCE
o0pa3oBaTenbHO, OOIIECTBEHHO-TIOJE3HOH, Y4YeOHO-UCCIEA0BATENIbCKOM, TBOPUECKOM H JPYrMX BHJOB JESATEIBHOCTH,
CBSI3aHHBIX C XUMHUEN. .

2. MeTanpeaMeTHbIe pe3yJIbTaThl:
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1) onpeodenenue e coOCTBEHHOI0 00yUYEHHS, IIOCTAaHOBKA M (hOPMYIMpOBaHHUE IS ce0s HOBBIX 3a/1a4;

2) nranuposanue MyTeil HOCTIKEHUS )KEIaeMOro pe3ysibTaTta 00yueHUS] XMMHUU KaK TEOPETUYECKOTO, TaK U MPAKTHYECKOTO
XapakTepa,

3) coomHnecenue CBOMX NEHCTBUH C IUITAHUPYEMBIMU PE3yJbTaTaMH, OCYIICCTBICHHUE CIIOCOOOB JICHCTBHIA MPHU BBHIMOJTHEHUH
71a00PaTOPHBIX U MPAKTHUECKUX paOOT B COOTBETCTBUU C MPaBUJIAMH TEXHUKHU 0€30MacHOCTH;

4) onpedenenue NCTOUYHUKOB XUMUYECKON MH(OpMAIUH, e¢ TIOJIy4YCHHE U aHaIHM3, CO3/IaHne MH(POPMAITMOHHOTO MPOAYKTa U
€ro MPE3CHTAIINS;

5) ucnonvzosanue OCHOBHBIX HMHTEIUICKTYaJIbHBIX OIEpaIlMil: aHamM3a W CHHTE3a, CPaBHEHHS M CHUCTEMAaTHU3allHH,
0000IIECHNSI W KOHKPETU3ALUH, GblAslleHie TPUIUHHO-CIECICTBEHHBIX CBSI3€H W nocmpoeHue JOTHYECKOTO PACCYXKICHHS U
YMO3aKJIIOYCHHS Ha MaTeprajie €CTeCTBEHHO-HAYYHOTO COJEPKAHUS;

6) ymenue co3naBaTh, MPUMEHATh U NPEOOPA30BHIBATh 3HAKH M CHMBOJIBI, MOJCIN M CXEMBI I PEIICHUS YYeOHBIX U
MMO3HABATEIIbHBIX 3a7a4;

7) @opmuposanue W pazsumue SKOJOTUYECKOTO MBIIUICHHUS, JMeHue TPUMEHSITh €ro B I03HABATEILHOM,
KOMMYHHUKATHUBHOM, COIMATILHOM MpaKTHKE U MpOodhecCUOHATLHON OpUEHTAIUY;

8) eenepuposanue e u onpeneacHUE CPEACTB, HEOOXOIUMBIX IS UX PEATHU3ALIHH.

3. IlpeameTHbIE Pe3yJbTATHI:

1) ymenue 0603HaUYATH XUMHUYCCKUE DJIEMEHTBI, HA3bIBaTh UX M XapaKTEPU30BaTh HA OCHOBE MOJIOKCHHS B IIEPHUOIUIECKOM
cucteme J[.M.Menneneena;

2) gpopmynuposarue N3y4ESHHBIX TIOHATHI: BEIIECTBO, XUMUYCCKUH 3JIEMEHT, aTOM, MOJICKYJ1a, HOH, KATHOH, aHUOH,
IIPOCTOE U CIIOKHOE BEIIECTBO, XUMUUECKasl PEaKIIUsl, BUJIbl XUMUYECKUX PEaKIUi U T.II.

3) onpeodenenue 1o HopMyiiaM cocTaBa HEOPraHUYECKUX U OPTaHUYCCKUX BEIIESCTB, BAJICHTHOCTH ATOMOB XUMHYECKUX
3JIEMEHTOB MJIM CTEIICHU UX OKHUCIICHUS,

4) nonumanue nabOpMaIIIU, KOTOPYIO HECYT XMMHUECKHUE 3HAKH, (DOPMYIIbI, YPaBHEHUS;

5) ymenue knaccuuIIpoBaTh MPOCTHIC U CJOXKHBIC BEIECTBA;

6) popmyruposanue nepruOINIECKOrO 3aKOHA, O0OBSICHEHUE CTPYKTYPBI U HH(POPMAITUH, KOTOPYIO HECET MePHOIuIecKast
cucTeMa xuMmudeckux anemMenToB JI.M1.MeneneeBa, paCKpbITHE 3HAYEHUS IEPUOAUIECKOTO 3aKOHA;



7) ymenue XapakTepU30BaTh CTPOCHUE BEIIECTBA — BUIBI XUMHUECKUX CBSA3EH M THUIBI KPUCTALUTUIECKUAX PEIIETOK |

8) onucanue cTpoeHUsS aTOMOB XUMHUYECKUX AJIEMEHTOB C MOPSIKOBBIMU HOMepaMu 1-20 u 26, 0TOOpakeHUE UX C
TIOMOIIIBIO CXEM;

9) cocmasnenue GopMyI1 OKCHIOB XUMHUECKUX JIEMEHTOB M COOTBETCTBYIOIIMX UM I'MJIPOKCHUIOB;

10) manucanue cTpyKTYpHBIX (HOPMYI MOJICKYISPHBIX COSAMHEHUH U (OPMYJIBHBIX SAMHUI] HOHHBIX COCTUHCHUM 110
BaJICHTHOCTH, CTETICHH OKUCJICHHSI WJTU 3apsily HOHOB;

11)  ymenue hopMyIMPOBATH OCHOBHBIC 3aKOHBI XUMHH: ITOCTOSHCTBA COCTaBa BEIIECCTB MOJICKYJIIPHOTO CTPOCHUS,
COXPaHEHUsI MACChl BEIIECTB, 3aKOH ABOTaJIpo;

12)  ymenue hopMyaHpPOBATH OCHOBHBIE ITOJIOKEHUSI aTOMHO-MOJICKYJISIPHOTO YUEHUS U TEOPHH AJICKTPOITUTHICCKON
TVCCOIUAINH;

13) ompedenenue PU3HAKOB, YCIOBUN MPOTEKAHUS U MIPEKPALCHHUSI PEAKIIHIA;

14)  cocmasnenue MONEKYISPHBIX YPAaBHEHUN XUMUYECKHUX PEAKIU, TOJTBEPKIAIONINX O0IINE XUMUIECKAE CBOWCTBA
OCHOBHBIX KJIACCOB HEOPTAaHMUECKUX COSAMHEHHUN U OTPAXKAIOIINX CBSI3U MEX]y KJIacCaMU COCTUHEHHUI;

15) cocmaenenue ypaBHEHHI peaKIHii C yIaCTHEM 3JICKTPOIUTOB TAK)Ke B HOHHOH (hopme;

16) onpedenenue MO XUMUYECKUM YPABHEHUSIM MTPUHAIICKHOCTH PEAKIMIA K ONPEICICHHOMY TUITY HJIH BUY;

17) cocmasnenue ypaBHEHHI OKHCIIUTEILHO-BOCCTAHOBUTEIILHBIX PEAKIUI C IIOMOIIBIO METO/Ia 3JICKTPOHHOTO OallaHca;

18) npumenenue TOHATUI «OKUCIICHUE)» U «BOCCTAHOBIICHHE» JUIS XapAKTEPUCTHKA XUMHUUECKUX CBONCTB BEIIECTB;

19) onpedenenue c TOMOIIBIO KAYECTBEHHBIX PEAKLIUI XJIOPHUI-, CYIb(aT- U KapOOHAT-aHUOHOB M KATHOHA aMMOHHS B
pacTBope;

20)  o0OwscHeHue BIUASHWS PA3TUYHBIX (DAKTOPOB HA CKOPOCTh PEAKIINIA,

21)  ymenue XapakTepu30BaTh MOJIOKEHUE METAIUIOB M HEMETAIUIOB B TIEPUOIMUECKON CUCTEME DIIEMEHTOB, CTPOSHHE X
aTOMOB M KPHUCTAJIIOB, 00IIKe (hPU3HUECKUE U XUMUYECKUE CBOWMCTBA;

22)  00®scHeHue MHOTO0Opa3Hs MPOCTHIX BEIIECTB SIBICHUEM aJZIOTPOITMHU C YKa3aHHEM €€ IPHUHH;

23) ycmanoenenue pa3IUuni TUAPO-, TUPO — U DICKTPOMETAJUTYPIHU U HIUTFOCTPUPOBAHUE 3TUX PA3INIHNA IPUMEPAMU
MPOMBIIIICHHBIX CITOCOOOB MOYYCHHUS METAJLIOB;

24)  ymenue dasamp o0IyIO XapakTepucTuky 3nementos |, I, VIIA — rpynm, a Takke Bojgopoja, KUCIOPOa, a30Ta,
cepsl, pocdopa, yriepona, KpeMHUS U 00pa30BaHHBIX MU MPOCTHIX BEIIECTB U BAXKHEUILINX COEAMHEHUH (CTPOCHUE,
HAXO0XJICHUE B IPUPOJIE, MOTyUeHHE, (PU3NUECKUe U XUMUYECKUE CBOMCTBA, IPUMEHEHNE);

25)  yMmeHue OMUCHIBATH KOPPO3UIO METAIIOB M CIIOCOOBI 3aIIUTHI OT HEE,



26)  ymenue IPOU3BOIUTH XUMUICCKUE PACUETHI IO (OpMYJIaM U YPaBHEHHUSAM PEaKIIHIA;
27)  onucanue CBOMCTB U MPAKTUUCCKOTO 3HAYCHHS N3YUYCHHBIX OPTaHHUYECKUX BEIICCTB;
28)  ebinonnenue 0003HAYCHHBIX B IIPOrPaMMe SKCIIEPHUMEHTOB,;

29)  cobrooenue ipaBui 6€30MaCHON padOTHI B XUMUYECKOM KaOHHETE.

4. Copep:xxaHue y4eOHOro npeaMera U Tpe0OBaHUs K YCBOEHHIO POrPpaMMbl

Kypc xumun 9 xacca nmpenmonaraet u3ydeHue cieaymumux pasaeioB: «IloBTopenne n 0000IeHNE CBEEHUH 10 KypCy 8
KJlacca», « XMMUYECKHE PEAKIMU B PACTBOPAX 3JIEKTPOJUTOBY, «HemeTamsl U UxX coequHeHus», «MeTaibl U UX COSAUHEHUS»,
«XuMHS U OKpYXkarollas cpenay, a Takke «O0001eHre 3HaHUi T0 XMMHUHM Kypca OCHOBHOM 1IKoJibl. [loaroroBka k OCHOBHOMY
rOCyJJapCTBEHHOMY 3K3aAMEHY»

IHoBTOpeHue U 00001IeHUE CBeAeHUI 0 KYpPCY 8 Ki1acca

bunapnsie coenunerus. OKCuabl cojeodpa3yrolme 1 Hecojeoopasyromiue. [ MapoKcuabpl: OCHOBaHUS, aM(poTepHbIS
TUJPOKCHUIBI, KHCIOPOACOAEpKalue KuciaoTel. CpeHue, KUCIble, OCHOBHBIE M KOMILIEKCHBIE COJIH.

Tune! cBsizu. MonHbINM TUI CBsI3U. KOBaJIeHTHAs MOJISIpHAS M KOBAJIEHTHAS HEMOJISIPHAs CBSA3b. MeTauinyecKas CBsI3b

O06o001eHne CBeICHU 0 XUMHUYECKUX peakiusax. Kiraccubukaiys XUMHIeCKUX PEaKIMil 110 pa3IMIHBIM OCHOBAHUSIM:
COCTaBY M YUCIIy PEarupyroIux U 00pa3yoIIMXcs BEIIeCTB, TEIUIOBOMY (P eKTy, HanpaBiICHUIO, H3MEHCHHUIO CTeTICHEH
OKHCIICHHSI DJIEMEHTOB, 00pa3yIOIINX pearupyroliye BemecTsa, (ha3e, uCIoIb30BaHUIO KaTaau3aTopa.

[ToHsiTHE O CKOPOCTH XHUMHUYECKON peakunu. DaKTOpbl, BIMSAIONME HA CKOPOCTh XUMHUUYECKHX PEaKIUW: MpUpoAa
pEarupyronmx BeIeCTB, X KOHUECHTpAIMs, TEMIIEpaTypa, IIIOIA/lb CONPUKOCHOBEHUS, HAIMUKE Katanu3aropa. Karamms.

JdeMoHcTpanuu
e (O3HaKOMJICHHE C KOJUIEKIHAAMHU METAJJIOB U HEMETAIIJIOB.
e (O3HaKOMJIEHHE C KOJUIEKIIMSIMU OKCHIOB, KHCIIOT U COJIEH.
e 3aBHCHUMOCTbH CKOPOCTH XMMHUYECKOM PEaKIMU OT MPUPOIbI PEATUPYIOLIUX BEIIECTB.
e 3aBUCUMOCTb CKOPOCTH XMMHUYECKON PEAKIIMU OT KOHIIEHTPALMN PEArUPYIOIINX BEIIECTB.



e 3aBHCHMOCTbH CKOPOCTH XUMHUYECKOW PEAKIMH OT IO CONPUKOCHOBEHUS PEArUPYIOMINX BEIIECTB («KUISIIUI CION»

e 3aBHCHUMOCTH CKOpOCTH XUMHUYECKOMN PCaAKIM OT TCMIICPATYPhI PCATrUPYIOIIHUX BCIICCTB.

JlabopaTopHble ONBITHI

1. BaumopeiicTBre aMMuaka u XJIOPOBOAOPO/A.

2. Peakuust HEUTpaIU3aIUK.

3. Habmoaenue TernoBoro 3pdekra peakiuu HeuTpaau3aiuu.

4. B3auMopecTBre cepHOM KUCIOThI ¢ okcuaom meau (11).

5. PaznokeHue nepokcuaa BOAOPO/a C MOMOIIBIO KaTaja3bl KapTodes

6. 3aBUCUMOCTb CKOPOCTH XUMHUYECKON pEaKIMK OT MIPUPOJBI PEATHPYIOIIMX BELIECTB HA IPUMEPE B3aUMOJACHCTBUSA pacTBOPOB
TUOCY/b(paTaHATPUS U XJI0pHaa 6apusi, THOCYIb(aTa HATPUS U COISTHONU KUCIIOTHI.

7. 3aBUCHMOCTb CKOPOCTH XMMUYECKON pEaKIUK OT PUPOIbI METAJJIOB IIPU UX B3aUMOJEHWCTBHUU C COJISTHOM KMCIIOTOM.
8. 3aBUCUMOCTb CKOPOCTH XUMHUYECKOW PEAKIIMK OT IPHUPOABI KUCIIOT IPU B3aUMOJIEUCTBUM UX C XKEIIE30M.

9. 3aBUCHMOCTB CKOPOCTH XMMUYECKON pEaKIUU OT TEMIIEPATYpPHI.

10. 3aBHCUMOCTBH CKOPOCTH XMMUYECKOW PEAKIIMN OT KOHLIEHTPALINH.

11. 3aBHCUMOCTB CKOPOCTH XMMHUYECKOW PEaKLMU OT IJIOMIAINA COITPUKOCHOBEHUS PEAruPYIOIINX BEIIECTB.

12. 3aBUCHUMOCTb CKOPOCTH XMMHYECKOUN pEeaKIMu OT KaTajau3aTopa.

XuMHYEeCKHE PeaKIMU B PACTBOPAX IEKTPOJIMTOB
[TonsaTue 00 AECKTPOTUTHIECKON TUCCONUALIMHI. DIEKTPOIUTHI U HEANIEKTPOJIUTHI. MEXaHU3M IUCCOLMAIIUN JIEKTPOITUTOB
C PA3IUYHBIM XapaKTepoM CBs3U. CTeeHb AICKTPOIUTHICCKON quccorranyi. CUIIbHBIC U CJ1a0bIe SJISKTPOIUTHI.
OCHOBHBIC TIOJIOXKEHUSI TEOPHH SJISKTPOIUTHYSCKOM auccormanuu. Kimaccudukaius MOHOB M MX CBoMcTBa. KHCIOTHI,
OCHOBAHHUS M COJIM KaK dJEKTPOIUTHI. VX Knaccudukamms u Juccoruaus.
OO0mue XUMHYECKHE CBOMCTBA KUCJIOT: M3MEHEHHE OKPACKH MHIMKATOPOB, B3aMMOJCHCTBHE C METa/UIAMH, OKCHIAAMHU H
TUAPOKCUIAMU METAILIOB U COISIMU. MOJIEKYISIPHBIE M MOHHBIE (TTOJTHBIE U COKPAIIEHHBIE) YPABHEHUS PEAKIUH.

XUMHUYECKUN CMBICI COKPAlIEHHBIX YPAaBHCHUM. YCJOBUA IPOTEKAHUS PEAKUUM MEXAY OJJIEKTPOJUTAMU 10 KOHHA. Psn
aKTUBHOCTH METAJIJIOB.



OO0mupe XUMHYECKHE CBOMCTBA INEIOYCH: B3aMMOJCHCTBHE C KHUCIOTAMH, OKCHIAMHM HEMETAIoB, cojsamu. OOmme
XUMHUYECKUE CBOMCTBA HEPACTBOPUMBIX OCHOBAHUI: B3aUMOJICCTBHUE C KUCIOTaMHU, Pa30KEHNE MMPU HArPEBAHUU.

OOmme XMMUYECKHE CBOMCTBA CPEIHUX COJICH: B3aUMOJICHCTBHE C KHCIOTaMH, IIEJIOYaMU, COJSIMU W METaJlJIaMH.
B3anMoaelicTBue KUCIBIX COJIEH CO IIeI0YaMHU.

['uaponus, kak OOMEHHOE B3aMMOJICHCTBHUE cojiel ¢ BOJMOW. ['MApOIN3 COJIM CHIIBHOTO OCHOBAaHUSI M CIaOOW KHUCJIOTHI.
IM'uaponus conu caaboro ocHoBaHUA U cWJIbHOU KucioThl. [lIkana pH.

CBolCTBa KHUCJIOT, OCHOBAaHUM, OKCUJOB M COJIEM B CBETE TEOPUHU JIEKTPOJUTHUUYECKOU JUCCOLMALMM U OKUCIUTEIBHO -
BOCCTAHOBUTEIIbHBIX PEAKIIHM.

JeMoHcTpanum.
e llcnbiTaHue BEIIECTB U UX PACTBOPOB HA DJICKTPOIPOBOTHOCTb.
e 3aBUCUMOCTD BJIEKTPOIPOBOAHOCTH YKCYCHOM KHUCIIOTHI OT KOHIIEHTPAIUU.
e JIBM>KEHUE OKPALIEHHBIX HOHOB B AJIEKTPUUYECKOM MOJIE.
e OrmpenenieHne xapakTepa Cpeabl B pacTBOpax COJIEH.

JlabopaTopHbIe ONbITHI.

13. luccounanus cnadbix JIEKTPOIUTOB HA MPUMEPE YKCYCHOM KHUCIIOTHI.
14. I3MeHeHne OKpacKu UHAUKATOPOB B KUCIIOTHOU Cpe/Ie.

15.Peakuus HEHTpanu3alu pacTBOpPA MIETOYHN PA3TUIHBIMU KUCIOTAMH.
16. ITonyuenne ruapokcuna menu (I1) u ero B3aumoeicTBrE ¢ Pa3TMIHBIMUA KHCIIOTaAMHU.
17. B3aumopeicTBre CHUIBHBIX KHCITOT ¢ okcuaoM meau (I1).

18. B3aumoieiicTBUE KUCIOT C METAJJIAMH.

19. KayecTBeHHas peakiys Ha KapOOHAT-HOH.

20. Ilommydyenue cTyAHsI KDEMHUEBOM KUCIIOTHI.

21. KayecTBeHHas peaklys Ha XJIOPUI- WU CyIb(aT-HOHBI

22. I3MeHeHne OKpacKu UHIUKATOPOB B IIEJIOYHOMN cpejie.

23. BzaumoieiicTBrE IEI0UeH € YIJIEKHUCIBIM Ta30M.

24. KayecTBeHHas peaklysi HA KAaTUOH aMMOHHUS.

25. [lonyuenue runpokcuna meau (I11) u ero pasznoxenue.



26. B3anmoeticTBre kKapOOHATOB C KUCIIOTAMH.
27. Tlonyuenne ruapoxcuaa xenesa (I11).
28. B3aumoeiicTBue jkeje3a ¢ pactBopoM cynbdara meau (1)

IIpakTHyeckune padboThI
1. Perenue 3kcriepuMEHTANBHBIX 33]1a4 110 TeME « DNEKTPOTUTHIECKAs JUCCOLMALIHS

Hemeranibl u MX coeinHEeHUS

CrpoeHre aTOMOB HEMETANIOB M HUX THoJjiokeHue B Ilepuogmdeckoil cucteme. Psg  351eKTpoOTpULIATEIBHOCTH.
Kpucrannnueckue peméTkl HEMETAIIIOB — MPOCTHIX BEIIECTB. AJUIOTpONHUs U €€ npuyuHbl. OU3NUecKue CBOMCTBA HEMETAJUIOB.
OO01re XuMHUYECKHE CBOKMCTBA HEMETAIJIOB!

OKHUCJIUTENIbHbIE U BOCCTAHOBUTEIbHBIE.

["amorensl, CTpO€HHE HMX aTOMOB M MOJIEKyJd. DPU3NYECKHME U XUMHUYECKHE CBOMCTBA TIajOr€HOB. 3aKOHOMEPHOCTH
WU3MEHEHUSI CBOMCTB TAJIOTEHOB B 3aBHCHMOCTH OT MX NOJIOKeHUs B Ilepumonnueckoil cucreme. HaxoKIeHUE TaloT€HOB B
IIPUPOJE U UX NOJIy4eHHUE. bruosiornueckoe 3HaueHNe U IPUMEHEHNE TaJIOT€HOB.

["anoreHoBOJOPOJIbI M COOTBETCTBYIOIIME MM KHCJIOTHI: IUIABUKOBAs, COJIIHas, OpOMOBOJOPOAHAS, HOIOBOIOPOIHAS.
["anorenuapl. KauecTBeHHbIE peaklMy Ha raloreHu1-uoHsl. [IpumMeHeHne coelMHeHnH TajJoreHOB U X OMOJIOTHYecKas poib.

O6mras xapaktepuctuka aneMeHToB VIA-rpynmsl. Cepa B ipupojie 1 e€ nmoigydeHre. AJUIOTPOIHbIe MOIU(GUKAIIIN CEPI U UX
CBOMCTBA. XMMUYECKHE CBOMCTBA CEPHI U €€ MPUMEHECHUE.

CepoBOZIOpPOJ: CTpPOCHHE MOJEKYJbl, (PU3MUECKUEe U XHMUYECKHE CBOMCTBA, MojyueHHWE M 3HaueHue. CepoBoaopoaHast
kuciota. Cynbuasl U ux 3Hauenue. JIroMuHODOPHI.

Oxcun cepri(1V), cepHucrast kuciota, cyiabpuThl. KauecTBeHHas peakuys Ha CylIb(UT-HUOH.

Oxkcun cepsi( VI), cepnas kuciorta, cynbdarsl. Kpucramioruaparsl.

CepHasst KuClIOTa - CHJIbHBIM AyekTpoiauT. CBoicTBa pa30aBIEHHONW CEpHOW KHCIOThl, KaK TUIHWYHOM KHUCJIOTHI:
B3aUMOJICHCTBUE C METaUIaMH, OCHOBHBIMM U aM(OTEpPHBIMH OKCHUJAMHU, OCHOBAaHUSIMU M aM(pOTEPHBIMU TUIPOKCUAAMH,
consimu. KauecTBeHHasi peakius Ha CyJb(aT-HoH.

OOmasi xapakTepucTUKa 3JeMEHTOB VA-Tpymmbl. A30T, CTPOCHHE €ro aToMa M MOoJeKyJsbl. Pu3nyeckue M XUMHUYECKHUE
CBOMCTBA U MPUMEHEHHUE a30Ta. A30T B IPUPOJIE U €ro OMOJOTHYECKast pOJib.



AMMMaK, CTPOCHHE MOJIEKYJIBI U (PU3HUYECKUE CBOMCTBA. AMMHAYHas BOJA,, HAIATBIPHBINA CIIUPT, TUAPAT aMMHaka. JIOHOpHO -
aKIIETITOPHBIA MEXaHW3M O00pa3oBaHHUs KaTHOHAa aMMOHMs. BoccTaHoBuTeNnbHBIE cBOMcTBa amMMuaka. Coiau aMMOHUSI U HX
npuMeHeHne. KauecTBeHHas peakius Ha KaTUOH aMMOHHSL.

Oxkcunpl a3oTa: HecoleoOpa3yrolIue W KHUCIOTHBIE. A30THUCTas KUCIOTa U HUTPUTHL. A30THas KUCIOTa, €€ MOIy4YeHUEe U
cBoucTBa. Hurparsl.

docdop, crpoenne atoma u amiorponus. Pochuasl. Dochun. Oxcun Gocdopa(V) u oprodochopnas kucnora. Docdatsl.
®docdopubie ynoOpenusi. UTHCEKTULIMIBI.

OO6mas xapakTepucTuka 3jieMeHTOB [V A-Tpynmbl: 0COOCHHOCTH CTPOEHHUSI aTOMOB, MPOCTHIX BEIIECTB M COCIUHEHUN B
3aBUCUMOCTH OT IOJIOKEHHS 3JeMeHTOB B llepuoandeckoit cucteme. Yriaepoa. AJUIOTponHbie MoAUUKAIIMU: anmas, Tpadur.
AMOpOHBIIN yriepoa: caxa, aKTUBUPOBAHHBIA Yroyib. AjacopOmus. XUMHUYECKHEe cBOWcTBa yriaepoja. Kokcoxumuueckoe
MIPOU3BOJCTBO U €ro npoaykuus. Kapouel.

Oxkcupn yraepona(ll): crpoeHune Mozekysbl, TMoiaydyeHwe U ero cBoiictBa. Oxcupn yriaepona(lV): crpoeHue MOJEKYJIbI,
MOJIy4YeHUE U €ro CBOWCTBA. YrosbHass KucioTa. ColM yrojJpHON KHCIOTHI: KapOOHAThl M TUApoKapOoHaThl. TexHuYeckas u
NUIEeBas coa.

Oprannueckast XuMHsl. Y TIIEBOJOPOJIBL..

Mertan, sTaH M MNpomMaH KaK NpeJelbHble (HACBHIILIEHHBIE) YIJIEBOAOPOAbl. OTHIEH U alleTUJICH, KaK HeNpeesIbHbIC
(HeHachlILeHHbIE) YriieBoAopoabl. CTpyKTypHble (QopMyibl BeulecTB. ['opeHue yrieBonopoaoB. Peakiuu neruapupoBaHus
IIPEAEIIbHBIX YIIIeBOA0poA0B. KauecTBEHHbIE peakliMK Ha HENIPEAEIIbHBIE COETMHEHMS.

CrupTbl. DTWIOBBIM CIUPT, €ro MOJy4YeHHe, MPUMEHEHHE U (PU3nosIoThuyeckoe aeicTBUe. TpEXaTOMHBIN CIUPT TIIMLIEPUH.
KauecTBeHHas peakiivs Ha MHOTOATOMHbBIE CIUPTHI. Y KCyCHasi KUCJIOTA - IPEICTaBUTENb Kilacca KapOOHOBBIX KUCIIOT.

KpemHuii, ctpoenue ero aroma u cBoiictBa. Kpemuuit B nmpupoge. Cuummuunsl u cuinad. Oxkeun kpemuusi(1V). Kpemnuesas
KHUCJIOTa U €€ COJIU.

[IpousBoacTBO crekna v 1emeHTa. [IpoayKiusi CHIMKATHON NPOMBIIUICHHOCTH: ONTHYECKOE BOJIOKHO, Kepamuka, dapdop,
¢dasnc. OnTuyeckoe BOJIOKHO.

Hewmeramnsl B npupone. OpakiiMoHHas NMEPEroHKa KUAKOTO BO3/lyXa KaK CIOCcO0 MOJIy4eHHs] KUCIOpoja, a30Ta, aproHa.
[Tonyuyenue dpocdopa, KpeMHuUs, XJI0pa, HoAa. INEKTPOJIU3 PACTBOPOB.

[Tosryuenue cepHOI KUCIOTHI: CHIPbE, XUMHU3M, TEXHOJIOTUYECKAsi CXeMa, METO/I KHUIISIIEro CI0s, MIPUHIIMIIBI TeII000MeHa,
MPOTUBOTOKA U HUPKYJSIuu. Oneym. [Ipon3BoIcTBO aMMHaKa: ChIPbE, XUMU3M, TEXHOJIOTUYECKASI CXEMA.



JlemoHCcTpanumn

Kosnekus HeMeTaos.
Mogaenu KpuCcTaluIn4eCKNX PEMETOK HEMETAIUIOB: ATOMHBIE U MOJIEKYJIIPHBIC.
O30HATOpP U MPHUHIIMIIBI €70 PAOOTHI
["opeHne HeMeTallJIOB - IPOCTHIX BEIIECTB: cepbl, pochopa, APEBECHOTO YTIIS.
OO0pa31bl rajgoreHoB - IPOCTHIX BEILECTB.
B3anmoeiicTBrE TalOT€HOB ¢ METAJUIAMH.
BrITecHeHue xjiopa OpOMOM WJIM MOJIa U3 PACTBOPOB UX COJIEH
Kosnekus npupoIHbIX COEAUHEHUN XJI0Pa.
B3aumMopeiicTBuE cepbl ¢ METAJIAMU.
['openue cepbl B KUCIIOPOAE
Komnekmus cynbGUIHBIX Y.
KauectBeHHas peakius Ha Cyab(UI-UOH
OOeclBeunBaHUE OKPALICHHBIX TKAHEW U IIBETOB CEPHUCTHIM I'a30M.
B3anmonenicTBue KOHIIEHTPUPOBAHHOM CEPHOM KHUCIIOTHI C MENBIO.
OOyrinBaHuEe OpraHMYECKUX BEIIECTB KOHIIEHTPUPOBAHHON CEPHOM KUCIOTOM
Juarpamma «CocrtaB Bo3ayxay.
BuneodparmenTs u cnaitabl «IItruubu 6azapei».
[Tonyuyenue, cobupanue 1 paclio3HaBaHUE aMMHUAKA.
Paznoxenue Ouxpomar aMMOHHS.
B3auMoaencTBre KOHLIEHTPUPOBAHHOM a30THOM KUCIIOTHI C MEABIO.
- 'opeHne 4€pHoro nopoxa.
Pa3noxenue HUTpaTa Kajiis U TOPEHUE APEBECHOTO YroJibKa B HEM
- OOpa3iibl TPUPOIHBIX coenuHeHul docdopa.
['openue docdopa Ha BO3IyXe U B KUCIOPOIC.
[Toyuenue 6emoro docdopa U UCTIBITAHUE €TO CBOMCTB
Komnexuus «O0pa3ipl IPUPOIHBIX COETUHEHHUH YTIIepoaay



[Toptpet H.JI.3enunckoro. [TornonieHne akTHBUPOBAHHBIM YIJIEM PACTBOPEHHBIX BEIIECTB UIIU Ta30B.
Y CTpOKUCTBO ITPOTUBOrasa.
Mojenu MoJIEKy METaHa, 3TaHa, STUIEHA U allCTUIICHA.
B3aumoeiicTBue 3TUIeHa ¢ OPOMHOM BOJIOM M PAaCTBOPOM MEpMaHTaHATA KaIusl.
OO011e XuMUYEeCKUe CBOMCTBA KUCIIOT Ha MPUMEPE YKCYCHOM KUCIIOTHI.
KauecTBeHHas peakuysi HA MHOTOATOMHBIE CIIUPTBHI.
Komnekmus «O0pa3isl MPUPOIHBIX COSTUHCHUN KPEMHUS).
Komnexkuus crekna, KepaMHUKH, [IEMEHTA U U3ACIUN U3 HUX.
Kosnekus npoayKiuy CUIIMKaTHON MPOMBIIIIJIEHHOCTH.
BuneodparmenTs u cnaitapl «I[pou3Bo/ICTBO CTEKIIA U IIEMEHTAY .
Komnexkums «IIpupoaHeie COeTUHEHNSI HEMETAIIOBY .
BuneodparmenTsl u cnaiiapl «OpakiiMoOHHAs EPETOHKA KUIKOTO BO3TyXa»
Buneodparments u ciaitnsl «llomyuenre Bogopoaa, KUCIOPOa U TaJIOT€HOB AJIEKTPOTUTHIECKUM CITIOCOOOM.
Mogenu anmnapartoB i IPOU3BOJACTBA CEPHON KUCIIOTHI.
Mopaenps KUMISIIEro CIOosl.
Mojenp KOJTOHHBI CHHTE3a aMMHUAaKa.

Buneodparmentst u cnaiasl «IIpon3BOACTBO CEPHOM KHUCIOTHIY.
aMMHaKay.

Kommnekmus «CoIpb€ 115 TOIyYEHNS CEPHOU KUCIOTBDY.

"

Buneodparmentsl u cnaiasl «IIpon3BoacTBo

JlabopaTopHbIe ONBITHI

29. Pacrio3naBanue rajoreHua-noHoOB.

30. KauecTBeHHbIE peaKIuy Ha CyIb()aT-HOHBI.

31. KauecTBeHHas peakilis Ha KAaTHOH aMMOHHSI.

32. XuMHUYEeCKHE CBOWCTBA a30THOW KHUCIIOTHI, KaK AJICKTPOJIHUTA.
33. KauecTBennbie peakiuu Ha GocdaT-uoH.

34. TlonyyeHue 1 CBOICTBA yroJIbHOW KUCIOTHI.

35. KauecTBeHHast peakius Ha KapOOHAT-UOH.



36. IIpomyckaHue yriaeKucioro ra3a yepe3 pacTBOp CHIIMKATa HATPHsL.

IIpakTHyeckune padboThI

2. I3ydyeHue CBOMCTB COJITHOM KUCIIOTHI.

3. 3yueHue CBOMCTB CEPHOM KUCIIOTHI.

4. ITomyueHne aMMHaka U U3y4eHUE €ro CBOMCTB.

5. [lony4yeHue yrieKuciaoro ra3a u usyueHue ero cBoicts. KauecrBeHHast peakius Ha KapOOHAT-HOH.

MeTajuibl 1 X COCAUHEHMS

[Tonoxenne meramnoB B Ileprnoandeckoil cucTeMe XUMUYECKUX 3eMeHTOB a. M. MenaeneeBa, CTpOEHUE UX aTOMOB U
KPUCTAIUIOB. MeTalmnueckas CBsI3b U METAJUIMYECKasd KpUCcTauinyeckas pemerka. u3ndeckue CBOMCTBA METAIJIOB: AJIEKTPO- U
TETUIONPOBOAHOCTD, OTPAXkKakoIIasi CIOCOOHOCTh, MIACTUYHOCTh. CIIJIaBbl YEPHBIC U IIBETHHIE.

Meramnel Kak BOCCTAHOBUTENW. DJIEKTPOXUMHUUYECKUU DS HANpsDKEHUU. B3anMoJencTBHE METaIOB C HEMETaJUIaMu,
OKCHJIaMH, KUCIIOTaMH, COJISIMU. AJTFOMUHOTEPMHUSL.

O6mas xapaktepucTika »meMeHToB |A-rpynmbl OKCUIBI U THAPOKCUIBI IEJTOYHBIX METAJUIOB, UX MOJy4YeHUE, CBOICTBA,
IIpUMEHEHUE. BaxkHeNMe CoMM MIETOYHBIX METAJIIIOB, UX 3HAYEHUE B KUBOM U HEKUBOM MPUPOJIE U B )KU3HU YEIIOBEKA.

O6mas xapakrepuctuka siaemMeHToB ||A-rpymnmbl OKCHUIBI U TUAPOKCHUIIBI IIETOYHO3EMENIbHBIX METAIJIOB, UX MOJIYYCHHE,
CBOWCTBA, NPUMEHEHHE. BaKHEUIIME CONMM MIEIIOYHO3EMENIBHBIX METAJUIOB, UX 3HAYEHHUE B KMBOW M HEXKUBOW NPUPOJE U B
KU3HU yesoBeka. KapOoHaThl ¥ ruipokapOOHAThI KAJIbIIHSL.

KéctkocTh BOABI: BpeMeHHas W mocTosiHHas. CrocoObl ycTpaHeHHsT BpeMEHHOM KECTKOCTH. CrocoObl yCTpaHEHHUs
MOCTOSIHHOM KECTKOCTH. IOHUTHL.

CoenvHeHMsT aTIOMUHUS B MPpUpoAe. XUMHUUYECKUE CBOMCTBA altoMUHUSA. OCOOEHHOCTH OKCHAA U TUJIPOKCHUJIA ATFOMUHUS
Kak aM(pOTEepHBIX coeAuHEHUN. Baxkueliye coau amtoMuHus (XJI0pu, cyiabdar).

Oco0OeHHOCTH CcTpoeHus aroMma xenesa. JKene3o B npupoje. Baxueiiume pyabl xkene3a. Oxkcuapl 1 rugpokcuabl xenesa(ll)
u sxene3a(lll). Comm xeneza(ll) u xeneza(Ill). OOHapykeHHEe MOHOB KAaTHOHOB jXKejie3a B pacTBOpe. 3HAUCHUE COCIUHEHUN
xKeresa.

Koppo3sust xumudeckas u 3JIeKTpoXuMHuUIeckasi. 3aliuTa MEeTauioB OT KOppo3un. MeTaiisl B IPUPOE: B CBOOOTHOM BUIE
u B Bujae coeauHeHuil. [lonsitue o meramnypruu. U€pHas u 1BeTHass Metaiutyprus. [lupomeramnyprusi, rTuIpoMeTaLIyprus,
anekTpoMetautyprus. J{lomennsiii mporecc. [lepepaboTka dyryHa B cTajgb. DIEKTPOIU3 PACIIIIABOB.



JlemoHCcTpanumn

BzaumopericTBre HaTpus, JIUTUA U KaJbLUA C BOJIOU.

['openue HaTpusi, MarHus U *KeJe3a B KUCIOPO/IE.

Bcenpimka TepMATHON CMeECH.

B3auMoenicTBrEe CMECH TOPOIIKOB CEPBI U JKEJI€3a, [IMHKA U CEPBI.
B3anmoneiicTBrE amOMUHUA C KUCIOTaMU, IIEJI0YaMH U BOJIOM.

B3anmoneiicTBre xkene3a U MEQU C XJIOPOM.

B3anmopneiictBue Menum € KOHUECHTPUPOBAHHOW CEPHOM KHUCJIOTOM W a30THOM
KOHLIEHTPUPOBAHHOM).

Okpacka 1mIaMeH COeIMHEHUSMH IIEJIOYHBIX METAILIOB.

Okpacka 1miaMeHu COeIMHEHUSMH IIETI0YHO3EMENIbHBIX METAJIJIOB .

lNamenue n3BecTu BOOOM.

[Tomy4yenune KECTKOM BOJBI B3aUMOJICMCTBUEM YTIJIEKMCIIOTO C U3BECTKOBOW BOJIOM.
YcTpaHneHue BpeMeHHOM KECTKOCTU KUIISTYCHUEM U I0OaBKOM COJIBI.

YcTpaneHue moCTOSHHOM KECTKOCTH T0OABKOM COJIBI.

WNoHuUTHI ¥ IPUHIUT X JEHCTBUS (BUEO(PATMEHT).

Kosmnekuus npupoIHbIX COETUHEHUIN aTIOMUHUS.

Buneodparmentst u cnaitapl «OKCUI aTFOMUHUS U €70 MOAU(DUKALIII).
[Tomy4yenune ampOTEpHOTO THAPOKCHIA ATFOMUHUS U UCCIIEIOBAHUE €TO CBOMCTB.
Komnekunst « XuMuyeckne HCTOUHUKHU TOKA.

KUCIOTOM (pa30aBlieHHOW W

Pe3y.]'I]'::TaTBI JJIUTCIIBHOTO J3KCICPHUMCHTA II0 HM3YYCHHIO KOPPO3WH CTAJIbHBIX I/ISIICJ'H/Iﬁ B 3aBHUCHUMOCTH OT YCJ'IOBI/Iﬁ

IIPOLIECCOB.

BoccranoBnenue meau u3 okcuaa meau (1) Bonopogom.
Buneodparments! u ciaiiabl «IIpon3BoICTBO UyTyHa U CTAIINY.
BuneodparmenTs! u cnaiiasl «3nenus u3 4yryHa u crainm.
BuneodparmenTst u cnaitapl «II[pou3BoCTBO aTFOMUHUSY.

JlaGopaTopHblie ONbITHI



37. BzaumopeiictBue xeine3a ¢ pactBopoM cyibdara meau(ll).
38. [TonydeHune U3BECTKOBOM BOJIBI U OTBITHI C HEH.

39. IMoayuenue ruapoxcuaos xenesza (1) u (1II).
40.KauecTBeHHBIEC peaklMKi Ha KaTHOHBI jKeJie3a.

IIpakTHyeckne padboThI
6. [TomyyeHue KecTKOM BOJIbI M CIIOCOOBI €€ yCTpaHEHHUS.
7. PellieHne 3KCIIEpUMEHTAIIBHBIX 33]1a4 110 TeMe «MeTautby.

XHUMHUS M OKPY:KaOLIas cpeaa
Crpoenue 3emiu: 41p0, MaHTHsI, 3€MHas KOpa, UX XUMUYECKui cocTaB. JIutocdepa u e€ xumuueckuii cocraB. MuHepasbl.
Pynwi. Ocagounsie nopoibl. [Tone3nbie nckonaembie. XuMUUECKUM cocTaB ruipochepbl. XUMHUUECKUN COCTaB aTMOCHEPHI.
HcTOYHMKM XHMHMUYECKOTO 3arpsi3HEHHs] OKpYKaromiell cpeabl. [o0anbHble SKOJOTMYECKHE NPOOJIEMBbI YeJIOBEYECTBA:
NapHUKOBBIN APPEKT, KUCTOTHBIE T0KIU, 030HOBBIE JBIPbl. MeXIyHapOAHOE COTPYJHUYECTBO B 00JaCTH OXpaHbl OKPYKAIOLIEH
Cpelbl OT XMMUYECKOTO 3arpsI3HEHUS. «3€JIEHAs XUMUS.

JdeMoHcTpanuu
e Buneodparments u cnaitapl «CtpoeHue 3eMin U €€ XUMUYECKUid cocTaBy. " KoseKius MuHepaioB U TOPHBIX TTOPOI.
e Komrekuusa «Pyael meTamiosy.
e BuneodparmenTsl u cnaiiabl «I 100aabHbIE SKOJOTUYECKHUE MPOOIEMbI UETOBEYECTBAY.

JlaGopaTopHbIe ONbITHI
41. VI3yuyeHue rpaHuTa.
42. 3yuenne MapKUpPOBOK PA3IMYHBIX BHIOB MTPOMBIIUICHHBIX W MPOJAOBOJILCTBEHHBIX TOBAPOB

O0600meHre 3HAHMH M0 XMMHUH 32 KyPC OCHOBHOM IKO0JIBL. [loaroroBka k OCHOBHOMY rocyAapCTBEHHOMY 3K3aMEHY
CrpoeHne atoma B COOTBETCTBHHM C IIOJOKEHHUEM XHUMHUYECKOro syieMeHTa B llepmommueckoit cucreme. CtpoeHue
BEILIECTBA: XMMHUYECKasi CBSI3b M KPUCTAUIMYECKHE PEHIETKU. 3aBHCHUMOCTb CBOMCTB OOpa30BaHHBIX 3JE€MEHTAMU MPOCTHIX



BEIIIECTB (METAVIOB, HEMETAJJIOB, OJIATOPOJIHBIX Ta30B) OT MOJIOkKeHUs 3ieMeHToB B llepuonuueckoit cucteme. Tumnosorus
HEOPTaHMYECKUX BEIIECTB, JCJICHUE UX Ha KJacchl ¥ rpynisl. [IpencraBureny.

[Ipu3Haky W yCIOBUS MPOTEKAHWUS XMUMHYECKMX peakiuid. TUMOJOTHsS XUMHUUYECKUX PEaKIMil MO Pa3IuYHbIM OCHOBAHHSIM.
Peakuuu nonHoro ooMeHa. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIC PEAKITUH.

XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB. XapaKTEePHbIE XMMHUYECKHE CBOMCTBA COJICOOPA3YIOIMIMX OKCHIOB, THJIPOKCHUJIOB
(ocHOBaHUM, KHUCIOT U aM(pOTEPHBIX THAPOKCHUIOB), COJICH.

B pe3yJsbTate n3yuyenusi XuMHuu Ha 6a30BoM ypoBHe B 9 Kiacce

Y4YeHUK HAYUYMTCS:

o [lonumamo
- XMMUYECKYI0O CHUMBOJIUKY: 3HAKM XUMUYECKHUX AJIEMEHTOB, (POPMYIIbI XMMHYECKUX BEIIECTB, YPABHEHUS XUMHUUYECKHUX
peakui
- BaOXHEHIIME XMUMHUYECKHE IMOHATHS: BEIIECTBO, XMMUYECKUU JJIEMEHT, aTOM, MOJEKYJa, OTHOCUTEIIbHbIE aTOMHas W
MOJIEKYJISIpHAs MacChl, MOH, KAaTHOH, aHUOH, XWMHUYECKas CBA3b, 3JIEKTPOOTPULATEIBHOCTb, BaJIEHTHOCTb, CTEIECHb
OKHUCJICHUS, MOJIb, MOJISIPHASI Macca, MOJISIPHBIM 00BEM, PaCTBOPHI, DJIEKTPOIHUTHI U HEAIEKTPOIUTHI, SJICKTPOIUTHYECKAS
JUCCOIIMAIINS, OKUCIUTENb U BOCCTAaHOBUTENb, OKHUCICHHUE W BOCCTAHOBJICHUE, TEIJIOBOW 3((HEKT peakiuu, OCHOBHBIC
THUIIBI pEAKIIUM B HEOPTaHUYECKON XUMUH
- (OpMyYJUPOBKU OCHOBHBIX 3aKOHOB W TEOPUN XUMHUU: aTOMHO-MOJICKYJISIPHOTO YUYCHHS, 3aKOHOB COXPAHEHUS MAaCChI
BEIIECTB, MOCTOSIHCTBA COCTaBa BEIIECTB, ABOTaipo; nepuoandeckoro 3akona /[.M1.MeHeneeBa; Teopuu CTpOCHUSI aTOMa
Y YYEHHS O CTPOCHUHU BEUIECTBA; TEOPUU ICKTPOIUTUUECKON TUCCOLMALIMU U YUECHHS O XUMHUYECKON PEAKIIHH.

e Hazvigamo
- XUMHYECKHE PIIEMEHTBI
- COCIMHEHUS U3YUYEHHBIX KJIACCOB HEOPraHUYECKUX BELIECTB



- OpraHWYecKHe BeIIecTBa MO WX (OpMyse: METaH, 3TaH, TWICH, alleTHICH, METAaHOJI, 3TAaHOJ, TJIUIECPUH, YKCYCHas
KHCJIOTA, TJIFOKO03a, caxapo3a

Oobvacnuamo

- (pusmyeckuil CMBICI MOPSAKOBOTO HOMEpa XMMHYECKOTO 3JIEMEHTa, HOMepa TPyNIbl U MEpHojJia B MEPUOINYECKON
CUCTEME XUMHUYECKHX AeMeHTOB [[.M1.MenneneeBa, K KOTOPbIM 3JIEMEHT ITPUHAIIICHKUT

- 3aKOHOMEPHOCTH U3MEHEHHUSI CTPOEHHUSI aTOMOB, CBOMCTB 3JIEMEHTOB B IIPEJeiiaX MajbIX MEPUOJOB U A-TPYIII, a TAKKe
CBOMCTB 00pa3yeMbIX UMH BBICIIMX OKCUAOB U THIPOKCHJIOB

- CYIIHOCTb MPOIIECca INEKTPOIUTHIECKON TUCCOIUALIMHI U PEAKIIUi HOHHOTO OOMEHa

Xapaxmepu3zoeamb

- XUMUYECKHE 7JeMEHThl 1-20 Ha OCHOBE HX TOJIOKEHHS B MEPHOJUYECKON CHUCTEME XUMHUYECKUX JIIEMEHTOB
J.M1.MenneneeBa u 0COOCHHOCTEHN CTPOEHUSI UX AaTOMOB

- B3aMMOCBSI3b ME¥K/y COCTaBOM, CTPOCHUEM U CBOMCTBAMU HEOPTaHUYECKHUX BEIIECTB

-XMMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAaHMYECKHUX BEIIECTB (ITPOCTHIX BEIIECTB U COSAMHEHUH )

Onpeoenamo

- COCTaB BEILECTB M0 UX (popmynam

- BAJICHTHOCTb Y CTETICHU OKUCJICHUS 2JIEMEHTOB B COEUHEHUU

- BUJIbl XUMHUYECKOM CBSI3U B COCIMHEHUSX

- TUIBI KPUCTAJUIMUECKUX PEIIETOK TBEPBIX BEIIECTB

-IIPUHAJICKHOCTh BEIIECTB K ONMPEICICHHOMY KJIaCCy COEMHEHUIM

- TUIbI XUMHUYECKUX PEaKLIUM

- BO3MOKHOCTb TIPOTEKAHUS PEaKIIUi HOHHOTO 0OMEHa

Cocmagnamo

- CXEMBI CTPOEHHMSI aTOMOB MEPBBIX ABAALATH 3JIEMEHTOB nepuoandeckon cucremol [[.M.Menaeneena

- opMyJIBI HEOPraHUYECKUX COCTMHEHUN N3YUEHHBIX KJIACCOB BEIIECTB

- YpaBHEHUSI XUMUYECKUX PEAKINi, B TOM YUCJIE€ OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX, C TIOMOIIILIO METOAA JIEKTPOHHOTO
OanaHca

be3onacno oopawamucs

- ¢ XUMUYECKOM MOCy 01 U 1ab0paTOPHBIM 000pyA0BaHHUEM

IIposooume xumuueckuii IKcnepumenm



- IOATBEPKAAIOIMINN XUMUYECKUM COCTAB HEOPTAaHUYECKUX COCTUHEHUN

- MOATBEPKIAIOIINNA XUMUYECKUE CBOMCTBA N3YUYCHHBIX KJIACCOB HEOPraHUYECKUX BEIIECTB

- 110 TIOJTYUYCHHI0, COOMPAHUIO U PACIIO3HABAHMIO Ta3000pa3HbIX BEIIECTB

- 110 OTIPEACIICHUIO XJIOPHU/I-, CYJIb(aT-, KapOOHAT-UOHOB U MOHA aMMOHMSI C TIOMOIIIbIO KaU€CTBEHHBIX PEAKIINIA
Botuucnamo

- MacCOBYIO JIOJTFO XUMHUYECKOTO 3JIEMEHTa 10 opMyJie COeAMHEHUS

- MaCCOBYIO JIOJIIO BEIIECTBA B paCTBOPE

- MacCy OCHOBHOTO BEIIECTBA [0 U3BECTHOM MACCOBOM JI0JI€ IPUMECEU

- 00BEMHYIO JIOJTI0 KOMIIOHEHTA ra30BOM CMECH

- KOJIMYECTBO BEIIECTBa, 00bEM WJIM MAaCCy BEIIECTBAa MO KOJHWYECTBY BEIECTBA, 0OBEMY WJIM MACCE€ PEAreHTOB WU
MPOAYKTOB pPEaKIIUU

Hcnonvzoeamv npuodpemennvle 3HAHUA U YMEHUA 8 NPAKMUYECKOU 0€AmeIbHOCHU U NOGCEOHEBHOIl HCUHU

- 71 6e30r1macHOro oOpallleHus ¢ BelleCTBaMU U MaTepHalaMu B MOBCEIHEBHOM KU3HU M TPAaMOTHOT'O OKa3aHUs IMEePBOMU
MOMOIIH MPH 0KOTaX KUCITOTAMH U IIEJI0YaMHU

- 111 OOBSICHEHUSI OTJICTBHBIX (DaKTOB M IPUPOIHBIX SIBJICHUN

- Il KPUTUYECKOM OIIEHKH MH(OPMAIIMK O BEIIECTBAX, UCIOJIb3YEMBIX B OBITY

BBIHyCKHl/IK MOJIYYUT BOZMOKHOCTb HAYYUTBHCH:

XapakTepru30BaTh OCHOBHBIC METO/IbI IIO3HAHKS XUMHUECKIX 0OBEKTOB

PazanyaTte xumMuueckue oObeKThI (B CTATUKE):

- XUMHYECKHE JIEMCHTHI U ITPOCTHIC BEIICCTBA

- METaJIUTBl 1 HEMETAJUTHI (M XapaKTepU30BaTh OTHOCUTEILHOCTh IPHHAIICKHOCTH TAKMX OOBEKTOB K TOW MITH WHOM
rpyImie

- OPTaHUYECKHE U HEOPTaHWYCCKUE COCAMHCHUS

- TUAPOKCHJIBI (KUCIOPOICOACPIKAITUE KUCIOTHI, OCHOBaHHMSI, aM(POTEPHBIC THUIPOKCHIBI)

- OKCHJIBI HecoJieoOpasyrolue 1 cojieoopasyrommue (KHUCIOTHbIE, OCHOBHBIC, aM(OTepHBIC)

- BAJICHTHOCTD Y CTEIICHU OKUCJICHUS



- CHCTeMAaTHYECKHE ¥ TPUBUAILHBIE TEPMHUHBI XHMHUYECKOW HOMEHKJIATYPBHI

- 3HAKOBYIO CUCTEMY B XUMHH

PaznnyaTe xumMuueckue 0ObeKThI (B JMHAMUKE):

- (pu3nyecKkre U XMMUYECKHUE CTOPOHBI MPOIIECCOB PACTBOPEHUS M TUCCOIUAIIAN

- OKHCIIUTEILHO-BOCCTAHOBUTEILHBIE PEAKITUU M PEaKITH OOMEHa

- CXEMBbI M YPaBHEHUS XUMUYCCKUX PEaAKITUit

CoOTHOCHTB:

- DK30TEPMHUUYECKHUE PEAKIINU U PEAKIINH TOPECHHUSI

- KAaTAIUTUYECKHUE PEAKINU U PEPMEHTATUBHBIC PEAKIINU

- METaJIJI, OCHOBHBIN OKCHJI, OCHOBaHHE, COJIb

- HEMETaJIJI, KHCIIOTHBIN OKCHJI, KHCJIOTY, COJIb

- CTPOCHHE aTOMa, BUJ XUMHYECKOU CBSI3H, TUI KPUCTAIUIMYECKON PEIIeTKH B (PU3NYECKUE CBOWCTBA BEIIECTBA

- HaXO0KJIEHHE AJIEMEHTOB B MPUPOJIC U MTPOMBIIIUICHHBIE CITIOCOOBI UX TOTYUYECHHUSI

- HEOOXOMMOCTh XUMHUUYECKOT0 MMPOU3BOJICTBA U TPEOOBAHUMN K OXpaHE OKPY>KAIOIIEH Cpebl

- HEOOXOMMOCTh MPUMEHEHHSI COBPEMEHHBIX BEIIECTB M MAaTEPUATIOB M TPEOOBAHUH K 3I0POBHECOECPEKEHUTO
BriaBUraTh M 9KCIEpUMEHTAIBHO MPOBEPSITH TUIIOTE3bI O XUMUYECKUX CBOMCTBAX BEIIECTB HA OCHOBE UX COCTaBa,
CTPOCHUS 1 IPUHAIIICIKHOCTH K OTPEICTICHHOMY KJlaccy (TPYyIIe) BEIIECTB

[IporHo3upoBaTh CIOCOOHOCTH BEIIECTBA MPOSBIIATh OKHCIUTEIBHBIC HIIH BOCCTAHOBUTEIIHHBIC CBOHCTBA C yUETOM
CTETICHEH OKUCIICHHS DJIEMEHTOB, BXOJIAIINX B €r0 COCTAB, a TAKXKE MPOJAYKTOB COOTBETCTBYIOIINX OKUCIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIIUN

CocTaBIsATh ypaBHEHUS PEAKIIUH C YYACTHEM TUITUIHBIX OKHUCIUTEIICH U BOCCTAHOBUTEJICH Ha OCHOBE AJICKTPOHHOTO
Oaslanca

OnpenensaTb BO3MOKHOCTh TPOTEKAHUSA XUMHUECKUX PEAKIIMA Ha OCHOBE DJICKTPOXMUMHUYECKOTO Psijia HAIIPSKESHUH
METaJUIOB, Psija JIEKTPOOTPUIIATEIHFHOCTH HEMETAIIJIOB, TA0IHIIHl PACTBOPUMOCTH U YUYe€Ta YCIOBUN MTPOBEACHHUS PEaKITil

[IpoBoUTH pacdeThl MO XUMUYECKUM (POpMYJIaM U ypaBHEHUSIM



- 1S BBIBOJIa (DOPMYJITBI COSTUHEHUS TT0 MAaCCOBBIM JIOJISIM 3JIEMEHTOB

- ISl IPUTOTOBIICHUS PACTBOPA C UCIIOJIb30BAHUEM KPUCTAJUIOTHAPATOB

- ISl HAXOXKICHUS IO BBIXO/1a MPOAYKTA PEAKIIMH 110 OTHOUIEHUIO K TEOPETUUECKH BO3MOKHOMY

- ¢ ucnosb3oBanue npasuia ['eii-Jlroccaka 06 00BEMHBIX COOTHOIICHHSIX Fa30B

- C UCTI0JIb30BAHUEM MOHSITUN «KMOJIbY, «KMMOJIbY, K4UCI0 ABOTraJpo»

- 10 TEPMOXUMHUYECKUM YPABHEHUSIM PEaKIIUU

[TpoBOAUTH XUMUUYECKUIN SKCIIEPUMEHT C HEYKOCHUTEIBHBIM COOJIIOICHUEM MPABUII TEXHUKU O€3011aCHOCTH

- 10 YCTAHOBJICHUIO KAY€CTBEHHOI'O U KOJIMYECTBEHHOI'O COCTaBa COCITMHEHUS

- IIPY BBINOJHEHUH HCCIIEIOBATENBCKOTO MMPOEKTA

- B JIOMAIIIHUX YCJIOBUAX

Hcnonb3oBaTh NpUOOPETEHHBIE KIIOUEBBIC KOMIIETCHIINH ISl BEITIOJIHEHUS TPOEKTOB U YYE€OHO-UCCIIEN0BATENbCKUX Pa0OT
10 U3YYEHHIO CBOICTB, CHOCOOOB MOJYYEHHUS U PACIIO3HABAHUS BEILIECTB

Onpenenartb UCTOYHUKA XUMUYECKON MH(MOpPMAIUU, MIPEACTABIATh CITUCOK MH(DOPMAIMOHHBIX PECYPCOB, B TOM YHCIIE U
Ha UHOCTPAHHOM $I3bIKE, TOTOBUTH MH(GOPMAIIMOHHBIN MPOAYKT U MPE3EHTOBATH €T0

OOBEKTUBHO OlIGHMBaTh HMHGOPMALUIO O BEIIECTBAX M XUMHUYECKUX IIpoIleccaX, KPUTUYECKH OTHOCUTBCS K
MICEeBJOHAYYHON MH(pOpMaIu, HeAOOPOCOBECTHOM pPeKIaMe B CPEICTBAX MAacCOBOM MHGpOpMAIUU

Co3paaBaTh MOJIENN U CXEMBI JJIsI peIlIeHUs] Y4eOHBIX U TT03HABATEIbHBIX 3a/a4.

6. TemaTnueckoe MIAHMPOBAHKE Kypca XMMUH.

9 kaacc
Ne Pa3znen kypca Koa OcHOBHOE coJiep;KaHHe 110 TeMaM
n/m nyec
TBO
yaco

B




IToBTOpEHME " 00001eHHne
cBeleHMH Mo Kypcy 8 Kkiacca.
XuMu4ecKkue peakuuu

54.

1. Knaccuduxaiys HeopraHu4eCK1X BEIECTB U UX HOMEHKJIATypa.
THIIBI XUMUYECKOU CBSI3U

2-3. Kinaccuukanms XAMAIECKHX PEAKIUiA 110 pa3InuHBIM
OCHOBAaHMSIM

4-5. IToHsTHE O CKOPOCTH XUMUYECKOM peakuuu. Karamus

XuMuuyeckue P€aKIIMH B pacTBOpax

94y,

1. DnekTpoauTUUEcKas JUCCOLUALIMS

2. OCHOBHBIE TIOJIOKCHHS TEOPUH DIICKTPOTMTHICCKOU TUCCOITHAITIT
3-4. XuMHUYECKHE CBOMCTBA KHCIOT KaK 3JEKTPOJIUTOB

5. XUMHUYECKHE CBOMCTBA OCHOBAHMM KaK 3JIEKTPOJIUTOB

6. XuMHUueckre CBOMCTBA COJIEH KaK 3JIEKTPOJIUTOB

7. IlonsiTHE O TUAPOIU3E CONEN

8-9. O6obmenne U cucrteMaTusanus 3HaHUM 1o Teme. KoHTpoibHas
pabora Ne 1

HemeTaiabl 1 UX CoeANHCHUA

21y

1. O6mas xapakTepucTUKa HEMETAJIIOB

2. Obmas xapakrepuctuka 3aeMeHToB VI A—rpymmesl - raoreHoB
3. CoennHeHns rajJoreHoB

4. OOmas xapakTepucTuka 31eMeHTOB VI A—Tpynmbl — XaabKOr€HOB.
Cepa

5. CepoBoopoa u cyabduabl

6. KucnopoaHslie coeluHEHUs Cephbl

7. O6mras xapakTepucTuka 31eMeHToB V A—Tpymmbl . A30T

8. Ammuak. Conurt aMMOHHUS

9 -10. KucnopoaHbie COeTMHEHUS a30Ta

11. ®ocdop u ero coequHeHUs

12. Obmas xapakrepuctuka 35eMeHToB IV A—rpynmsl. Yriepon
13. KucnopoiHble COeIMHEHUsI YTiiepoia

14. YrneBonopoabl




15. Kucnopoacoaepxariiue opraHiueckue CoequHEHUS

16. KpemHwMit 1 ero coeTMHEeHUS

17. CunukaTtHas NpOMBIIUIEHHOCTD

18. ITonyueHue HEMETAIIIOB

19. ITonyuyeHnue BaxKHEHIITUX COCTMHEHUN HEMETAIJIOB

20 - 21. O0oO1IeHKe U cucTeMaTh3anus 3HaHui 1o teme «HemeTtauinl
1 ux coequHenus». KontponbHas padora Ne 2

MeTaiibl 1 UX COeAMHEHUS]

14 4.

1. O6mas xapakTepucTUKa METAIIIOB

2. XMMHAYECKHE CBOMCTBA METAIIOB

3-4. O6m1ast XxapaKTepUCTHKA JIEMEHTOB | A—TpyTIbI
5. O6mras xapaktepuctuka 31eMeHToB || A—rpynisl
6. XKecTkocTh BOJIBI U CITOCOOBI €€ YCTPaHEHUS

7. AJTIOMUHUI U €Tr0 COCAMHEHUS

8-9. XKene3o u ero coeMHEHUS

10. Koppo3ust MeTamuioB u CriocoObl 3alTUThI OT HEe
11 -12. Mertannsl B ipupoje. [lonstre o Mmetamtypruu
13. O06001eHne 3Haunii o Teme «MeTauibD)

14. KontponbHas padora Ne 3

JIaGopaTopHbIil NPAKTUKYM

74

1. IIpakTudeckast pabora Ne 1. Pemenue skcrnepuMeHTaIbHBIX 3a/1a4
10 TEME «DIEKTPOJIUTHYECKAS JUCCOLUALINAS

2. IlpakTtueckas padota Ne 2 «/3yueHne CBOMCTB COJSTHOM KUCIOTHI»
3. [Ipaktuueckas padota Ne 3. «3ydeHne CBOMCTB CEpHOIN KUCIOTHI»
4. Ilpaktuueckas padora Ne 4. «IlonydyeHre amMmmuaka v U3y4yeHHeE €ro
CBONCTBY

5. Tlpaktuueckass pabora Ne 5. «llomyueHue yriaekuciaoro raza u
VU3y4YE€HUE €r0 CBOMCTB)»

6. Ilpaxktrueckas pabora Ne 7. PemeHue sKCrepuMEHTAIBHBIX 3aJ]1a4




o teme «MeTab
7. Ilpaktuyeckas pabora Ne 6 «KecTkocTb BOABI U CHOCOOBI €€
YCTPaHEHHUS

IIpakTuyeckux pador - /

6 | Xumus 4 oOKpyKawiuas cpeaa 24 | 1. XuMHYECKHI COCTAB IIAHETHI 3EMJIS
2. OxpaHa OKpyXarolleil cpeabl OT XUMUYECKOTO 3arpsi3HEHUS
7 | O0o0menue 3HaHuil Mo xumum 3a| 64y | 1. BemecTtsa
KYpcC OCHOBHOI LIKOJIbI. 2. XuMHYECKUE PEAKIINN
HoaroroBka k OI'D 3. OCHOBBI HEOPTraHUYECKOW XUMHUHU
4-5. O0o001IeHHEe U CcUCTeMAaTH3alusl 3HAHUW, MOJYYEHHBIX B Kypce
xumun 8-9 knacca. KontpoisHas padota Ne 4
6. AHanu3 BBITIOJIHEHUS] KOHTPOJIBHOU PabOTHI
Pe3epBHOE Bpemst 44
Hroro: | 68 u
B TOM 4HC/Ie KOHTPOJIBHBIX PadoOT —
4

Y CTHBIN OTBET.
[TpoBepouHas padoTa (MMCbMEHHO).
CamocTosTenbHast pabota (MUCHbMEHHO).

CooOmienue (IoKman).
KonTtponbshas pabota (TMCEMEHHO).

NogkowodPE

Buanl oneHuBaeMbIxX padoT

JlaGopaTopHbIil ONBIT (MMCbMEHHOE OMMCAHUE HKCIIEPUMEHTA).
[TpakTrueckas paboTa (MMCbMEHHOE OMUCAHKUE HKCIIEPUMEHTA U PELICHUE SKCIIEPUMEHTANIBHBIX 3a]1a4).

Kpurepuu olieHUBAHMS YCTHbIX OTBETOB M IMHMCbMEHHBIX PA00OT M0 XUMHH




Pe3ynbTarel 00yueHus OLIEHUBAIOTCS M0 MATHOATEHOM crucTeme. [Ipu olleHKe yUHUTHIBAIOTCS CIEAYIONINE KaYeCTBCHHbBIE

MOKa3aTeIN OTBETOB:

* r1yOrHa (COOTBETCTBUE U3YYCHHBIM TEOPETHUECKUM OO0OIIICHUSIM );

*0CO3HAHHOCTH (COOTBETCTBHE TPEOYEMBIM B IPOrpaMMe YMEHUSM MTPUMEHSITH IMOJTYICHHYIO HHPOPMAIIHIO);
*TI0JIHOTA (COOTBETCTBHE 00BEMY MPOTPaMMBbl M HHGOPMAIIUU YICOHUKA).

[Tpu orieHKe YYUTHIBAIOTCS YUCIIO M XapaKTep OMMUOOK (CYIECTBEHHBIC WIH HECYIIECTBEHHBIC).

CyuiecTBeHHbIE OIIMOKM CBSI3aHBl C HEJAOCTATOYHOM TIIyOMHOM M OCO3HaHHOCTBHIO OTBETa (HampuMep, YUYEHUK
HEMPaBWJILHO yYKa3all OCHOBHBIC MPU3HAKH MOHITHIA, SIBJICHHM, XapaKTEpPHbIE CBOMCTBA BEIIECTB, HEMPABUIHLHO CHOPMYINPOBAT
3aKOH, MPaBWJIO U T.A. WJIM YYCHHK HE CMOT NPHMEHUTH TEOPETUYCCKUE 3HAHUS JJIsi OOBSICHEHHUS W TpelCKa3aHUs sSBICHUM,
YCTaHOBJICHUH MPUYUHHO-CIICACTBEHHBIX CBA3€H, CpaBHEHUS U KiIacCU(UKAIINY SIBICHUH U T. I1.).

HecymecTBeHHBIE OMIMOKN OMPEENAIOTCS HETIOJIHOTONW OTBeTa ( YIMyIIEHHE U3 BUAA KaKOTO-IHOO HeXapaKTepHOro QakTta mpu
OTHCaHWU BEIIECTBa, poiiecca). K HUM MOKHO OTHECTH OTOBOPKH, OMTUCKH, TOMYIIIEHHBIE IO HEBHUMATEIHHOCTHU (Hampumep, Ha
2 u OoJsiee ypaBHEHUM peakUuii B MOJIHOM HOHHOM BHJI€ lonylleHa | omuOka B 0003HAYEHHUH 3apsiia NOHA).

PesynbTaThl 00yueHus MPOBEPSIOTCS B MPOIECCE YCTHBIX U MUChbMEHHBIX OTBETOB 00YYAIOIINXCSI, @ TAKXKE MPHU BBITIOJHEHUN UMU
XUMHUYECKOTO IKCIIEPUMEHTA.

O1eHKa YCTHOTO OTBETA

Ouenka «5»:

* OTBET IOJIHBIM U IPAaBUJIbHBIA Ha OCHOBAHUM U3YUYECHHBIX TEOPUH;

* MaTepual U3JI0KEH B ONPEAECIEHHON JIOTUYECKOH MOCIIEI0BATEIBHOCTH, JINTEPATYPHBIM SI3bIKOM;
* OTBET CAMOCTOSITEIIbHBIN.

Onenka «4»:

* OTBET IIOJIHBIA U IIPABUJIBHBIN HA OCHOBAaHUU U3YYECHHBIX TEOPUM;

* Marepuay M3JI0KEH B OMPEACICHHOW JIOTMYECKON MOCIEI0BATEILHOCTH, MPU 3TOM JOMYIIEHBI ABE-TPU HECYILIECTBEHHBIE
OIIMOKH, UCTIPABIICHHBIC 110 TPEOOBAHUIO YUUTEIIS.

Onenka «3»:

* OTBET MOJIHBIN, HO TIPU ITOM JIOIYIIIEHA CYIIIECTBEHHAS ONTUOKA MM OTBET HETIOIHBIN, HECBSI3HBIN.
Ouenka «2»:



* IpU OTBETE OOHAPYKEHO HEMOHMMAaHWE OOYJaronIUMCs OCHOBHOTO COJEpKaHHUS y4eOHOTO Marepuaia WIH JOMYIICHBI CY-
IIICCTBEHHBIEC OITUOKH, KOTOPhIE 00YYaIOIIUICS HE MOXKET UCIIPABUTh IIPH HABOSAIIUX BOIIPOCAX YUUTEIS.

Omnenka «1»:

* OTCYTCTBHE OTBETA.

OHGHKa IMMCHbMCHHBIX Da6OT

OueHka IKcnepumMenmanbHblX YMeHUll:
OneHka cTaBUTCS HA OCHOBAaHWU HAaOMIOAEHUS 32 00y4JarOIIMMHUCS U MUCbMEHHOTO OTYeTa 3a padoTy.

Onenka «5»:

* paboTa BBIMIOJIHEHA MMOJHOCTHIO U MPABUIIBHO, C/I€JIaHbI IPABWIbHBIE HAOJIIOIEHUS U BHIBOJIBI,

* SKCIIEPUMEHT OCYILECTBIICH I10 IUIAHY C Y4€TOM TEXHUKHU 0€30MacHOCTU U MpaBui padOThI ¢ BEMIECTBAMU U 000PYIOBAHUEM;

* IPOSIBJICHBl OPTraHU3alMOHHO-TPYI0BbIE YMEHUS (IOJIEPKUBAIOTCSA YUCTOTA padOUEro MecTa U MOpsI0K Ha CTOJIE, IKOHOMHO
UCIOJIb3YIOTCSl PEAKTHUBBI).

OneHnka «4»:

* paboTa BBINOJIHEHA MPaBWJIbHO, CHEJIaHbl MPAaBUJIbHbIE HAOMIONEHHS U BBIBOJBI, HO IPHU 3TOM SKCIIEPUMEHT NPOBEIEH HE
MOJIHOCTBIO WJIU IONYIIEHBI HECYIIIECTBEHHbIE OIIMOKHU B paboTe ¢ BEIIeCTBAMU U 000pYI0BaHUEM

Onenka «3»:

* paboTa BBINIOJIHEHA MPABWJIBHO HE MEHEEe YEeM HAIOJIOBUHY WIM JIOMyLIeHa CYIIECTBEHHAs OIIMOKa B XOJE SKCIEpUMEHTa, B
0o0bsiCHEHHH, B O(OpMIEHUH padOThl, B COONIOACHUM NPaBUJI TEXHUKM O€30MacHOCTH Mpu padoTe C BEIIECTBAMH H
000py10BaHUEM, KOTOPasi UCIIPABIISIETCSl IO TPEOOBAHUIO YUUTES.

Onenka «2»:

e JomyuieHbl 1Be (M Oosiee) CyIIeCTBEHHbIE OIIMOKM B XOJ€ JIKCIIEPUMEHTa, B OOBSCHEHHUU, B OQOpPMIIECHUU pabOThHI, B
COOJIIOJICHNY TIPABWIJI TEXHUKU 0€30MacHOCTU MPHU paboTe C BellecTBaMU U 000PY0BAHUEM, KOTOpPbIE 00YYaIOUNACA HE MOXKET
UCIIPaBUTh JaXKe 10 TPEOOBAHUIO YUUTEIS.

Onenka «1»:

* paboTa He BBINIOJHEHA, Y 00YYaIOIIerocsi OTCYTCTBYIOT SKCIIEPUMEHTAIbHbIE YMEHUS.



OMQHKCI VMeHMZZ peuiams SKCnepumernmajlbrvle 3a0a4u.;

OreHKa «5»:

* IUTaH PEILICHUs COCTABJICH MIPAaBUJILHO;

* IPABUJILHO OCYIIECTBIJICH MO00P XUMHUYECKUX PEAKTUBOB U 000pPYI0BaHUS;

* JaHO IIOJIHOE OOBSICHEHHUE U CCIAaHbI BHIBOEI.

OrneHka «4»:

* [UIaH PEIICHUS COCTABJICH NPABUIBHO;

* TMPaBWIBHO OCYIIECTBICH TOM00p XUMHUYECKUX PEAKTUBOM U OOOpYIOBaHHUS, NpPH O3TOM JOIMYIIEHO HE Oojiee IBYX
HECYIIECTBEHHBIX OMMUOOK B OOBSICHCHUH U BHIBOJIAX.

Onenka «3»:

* [UIaH PEIICHUS COCTABJICH NPABUIIBHO;

*TIPAaBWJIBHO OCYIIIECTBICH TOM00p XHUMHYECKHX PEaKTHBOB M OOOpPYJOBaHWs, HO JIOINYIICHA CYIICCTBEHHAs OIMMOKAa B
00BSICHEHUHU M BBIBOJAX.

Ornenka «2»:

* JIONYIIEHbI JBe (1 OoJsiee) OMMOKHM B TUTAHE pEIIeHUs, B TT0100pe XUMUYECKUX PEAKTUBOB U 000PYI0BaHUS, B OOBSICHEHUH U
BBIBOJIAX.

Onenka « 1 »:

* 33J71a4a HE pelIcHa.

Ouenka ymeHull peuams pacyemusvle 3a0a4il.

Onenka «5»:

* B JIOTHYECKOM PACCYKJICHUU 1 PEIICHUH HET OMMOOK, 3a/1aua pelieHa ParioHaTbHBIM CIIOCOOOM.

Onenka «4»:

*B JIOTHYECKOM PAaCCYKJIECHUU W PEIICHWH HET CYIISCTBEHHBIX OIMMOOK, HO 3a/lada pelIeHa HeparMoOHAJIbHBIM CIIOCOOOM WM
JIOTTYIIICHO HE 00Jiee ABYX HECYIIECTBEHHBIX OIIHOOK.

Onenka «3»:

*B JIOTHYECKOM PACCYKJICHUU HET CYIIECTBEHHBIX OIMMOOK, HO JOMYIIEHA CYIIECTBEHHAs OITMOKAa B MATEMAaTHUECKUX pacyeTax.
Orenka «2»:

*MEIOTCS CYIIECTBEHHBIE OITMOKHU B JJOTHYECKOM PACCYKICHUHU U B PEIICHUU.




Ouenka «1»:
*OTCYTCTBHE OTBETA Ha 3aJaHHE.

Ouenka nucbMeHnbix KOHMPOJbHbIX pabom.:

OreHKa «5»:

*OTBET IOJIHBIA U MPAaBUIBHBIN, BO3MOYKHA HECYIIIECTBEHHAS OITHOKA.

OrneHka «4»:

*OTBET HEIMOJIHBIN WK IOMYIIEHO HE 00Jiee JBYX HECYIIECTBEHHBIX OIUOOK.

OreHka «3»:

*paboTa BHINIOJIHEHA HE MEHEE YeM HAIOJIOBUHY, JIOMYIIEHA OJIHA CYIIECTBEHHAs OIIMOKA U MPU 3TOM JBE-TPU HECYIIIECTBEHHBIE.
Onenka «2»:

*paboTa BHINOJIHEHA MEHBIIIE YEM HAIMIOJIOBUHY WJIM COJECPKUT HECKOJIBKO CYIIIECTBEHHBIX OIIUOOK.
Onenka «1»:

*paboTa HE BHITIOJIHEHA.

Ouenka nucoMeHno20 00K1aoa (coobwenus) no meme.

KoHTponbHbIE , CcaMOCTOSITENBHBIE M MPOBEPOYHBIE PAOOTHI MOTYT MO YCMOTPEHUIO YYHUTENS OIICHUBATHCS B
COOTBETCTBHHM C pa3pabOTaHHONW WM KpUTepHaTbHOW OanpHOM mmikaioi. Illkama mOmKHA COMPOBOXKIATHCS TEPEBOJIOM B
oTMeTouHble Oamibl ( OT «1» 70 «5») M TOKa3bplBaTh YPOBHHM YCBOGHHUS MPOTpaMMbl ( TOHMKEHHBIN , HU3KHM, 0a30BbIH,
MTOBBIIIIEHHBIN, BEICOKUN).

[Ipu olleHKE BBIMOJHEHUS THUCHbMEHHONW KOHTPOJBHOM pabOThl HEOOXOAUMO YYHUTHIBATH TPeOOBAHUS E€IUHOTO
opdorpaduueckoro pexuma.

OTMeTKa 3a UTOTOBYIO KOHTPOJIbHYIO paO0Ty KOPPEKTUPYET MPEAIICCTBYIONINE MMPU BHICTABICHUU OTMETKH 3a MOJTYTOUe, TO/I.

KaneHnapHO—TeMaTuqecmoe INIAHUPOBAHHUE



ba3oBblii ypoBeHb 00pa3oBaHus
9 kiacce

(2 u B HeAEIMIO, Bcero — 68 u, U3 HUX 2 Yaca - pe3epB)

Cpoxn
I[lnanupyemble pe3yJbTaThI
NPOBeAeHH
Tema
Ne OcHOBHOe conepxkanmne s
n/n YpoKa JIn4HOCTHBIE Mo | Ilo
IIpeamerHsbie MeranpeameTHble iaH | ¢ga
y | KTy
IToBTOpEeHUE U 00001IeHHE CBeIeHUIT M0 Kypcy 8 Kiiacca. Xumuveckue peakuuu (6 1)
Knaccudukanu | bunapasie coeqnHeHMs. Xapaxkmepuzoeamu PeryasiTuBHbIC
11 |+ Oxcujibl coneoOpasyroiue u OKCH/IbI, THIPOKCH/IBI U @opMynupoBaTh LIENIb YPOKa U
HEOPraHWYEeCKU | HecosieoOpa3yrolue. COJIY IO IUIAHY: COCTaB, CTaBUTH 3aJ1a4, HEOOXOIUMbIE
X BEUIECTB U UX | ['MaApOKCUaBI: OCHOBaHMUS, CrocoObl 00pa3oBaHUs JUISL €€ OCTUKEHUS, TITIAaHUPOBATh
HOMEHKJIaTypa. | aM(pOTEepHbIE TUIPOKCHUIBI, Ha3BaHUI, XapaKTEpHbIC CBOIO JICSITENBLHOCTh U
Tunel KHCIIOPOCOIEpKaIlne CBOMCTBA U MOJIyYECHHE MPOTHO3UPOBATH €€ PE3yJIbTaThI
XUMHUYECKOUN KUCI0Thl. CpellHHEe, KUCIIbIE, Knaccugpuyuposams Mo3HaBATENLHEIE
CBA3U OCHOBHBIE U KOMILJIEKCHBIE OKCH/JIbI, THIPOKCHJIBI U

HNHcTpyKkTax no
Tb

cojii. TUmel CBSI3UM —MOHHA,
KOBaJICHTHas1, MEeTaJJIMYECKasl,
BOJIOPOJTHAS

JleMoHCTpanuu.
O3HaKOMJICHHE C
KOJIJICKIIUSIMH METAJIJIOB U
HeMeTaJuI0B. O3HAaKOMJICHHUE C
KOJIJICKIIUSIMH OKCHUJIOB,

COJIW TI0 Pa3JIMYHbIM
MpU3HAKaAM

Ymems» monTBEPKIATH
XapaKTEPUCTUKY
OTAEIBHBIX
MPEICTABUTEIIEN KIIACCOB
HEOPTraHWYECKHUX BEIIECCTB
YpPaBHEHUSIMU

CTpouTh JOTHYECKUE
pacCykJI€HUs, YCTAHABIINBATh
MIPUYUHHO-CJIEACTBEHHBIE CBSI3H,
MMOHUMATh, CTPYKTYpPUPOBATH U
HMHTEPIIPETUPOBATHh HH(POPMAITHIO,
MPEJICTABJICHHYIO B CXEMaTHYHOM
BUJIC

KoMMyHUKATHBHbIE




KHCJIOT U COJIer

COOTBETCTBYIOIINX
peakiuin
Packpvieamyo
TEHETUYECKYIO CBSI3b
MEXKy KJIacCaMU
HEOPTaHUYECKUX
COCIMHEHUI

Crtpouth peyeBble BbICKa3bIBAaHUS
B YCTHOM U NMHUChbMEHHOHN hopme,
apryMEHTHPOBATh CBOIO TOUKY
3pEeHUS

JIMYHOCTHBIE

@opMHUpOBaHUE MTO3HABATEIBLHOTO
MHTEPECA K U3YUYCHUIO XUMUH,
MOTHBALIMS yHalIMxcs Ha
MOJTy4€HNE HOBBIX 3HAHUU

3/2-3

Knaccuduxanu
1 XUMHYECKUX
peaxkuuu mno
pa3IMYHbIM
OCHOBaHUSAM

O0001IeHNE CBEICHUN O
XUMHUYECKUX PEaAKITUSIX.
Knaccuduxanys XuMHIeCKUX
peaKIuii 1Mo pa3IuIHbIM
OCHOBAHUSM: TI0 COCTABY H
JUCITy pearupyrommx u
00pa3yroIIuXcs BEIIECTB, 110
TeroBomy b dexTy, 1mo
00paTUMOCTH, IO arperaTHOMY
COCTOSTHUIO pearupyrommx
BEIIECTB, 10 U3MEHEHHIO
CTCIICHEH OKHCIICHUS
9JIEMEHTOB, 110
WCITOJIb30BAHUIO KaTaln3aTopa
JlaGopaTopHbIie ONBITHI

1. BzaumopeiicTBue aMMHuaKka u
XJIOPOBOJIOPO/IA.

2. Peakuus HeUTpaIn3aluy.

3. HaOiroienue TEImIoBOIo

ObvsacHamb TIOHATUS
«XAMHYECKAs PEaKITUs,
«PEAKITUHN COCTUHEHNS,
pasNoKeHus, 0OMeHa,
3aMEIICHUS, «PEaAKITUs
HEUTpaIU3aIINY, «IK30-
U DHJIOTEPMHUYECKUE
peaKium», «o0paTuMbie
U HeoOpaTUMBbIe
PEaKIU», KTOMO- U
TeTEPOTCHHBIC PEAKITUN,
«KaTaTUTHICCKUE U
HEKATAJIMTUICCKUC
peaKIumy,
«OKHUCIIUTEITLHO-
BOCCTAaHOBHUTEIIHHBIC
peaKIum»

Knaccugpuyuposams

Ilo3naBaTe/IbHbIE:
OCYIIIECTBJISITh CPABHEHHUE,
co3gaBaTh 0000IIEHNUS,
yCTaHaBJIMBATh AaHAJIOTHH,
KJIaCCU(UILIMPOBATH U JICNIATh
BBIBOJIbI, CTPYKTYPHUPOBATH
uH(bOpMaIUIO

PeryjasiTuBHbI€: BHITIOJHATH
3a/IaHUS TI0 OMPEICTICHHOMY
aJrOPUTMY, CPABHUBATh
pe3yJbTaThl C ATAJTOHOM, MPU
HEO0OXOJIMMOCTH KOPPEKTUPOBATH
OIITHOKH CaMOCTOSTEIILHO
KoMMYHHUKATHBHBbIE: CTPOUTH
peYeBbI€ BHICKA3bIBAHUS B YCTHOM
¥ TUCBMEHHOU (hopme; paboTaTth B
TPYIIIE AJ JOCTUKEHUS LIEIIH;
BbIpaXaTh U apryMEHTUPOBATh
CBOIO TOUKY 3pEHUS




s dekra peakiuu
HEUTpaJIU3aLUU.

4. B3aumMoaencTBrIe CEpHOM
KUCJIOTHI ¢ okcusioM Meau (II).
5. Paznoxenue nepokcuaa
BOJIOpPOJa C MTOMOIIBIO
KaTanasbl KapTodens

XUMHUYCCKUC PCAKIUU I10
Pa3iIn9HbIM OCHOBAHUAM

Onpeoensams CTENICHU
OKHCJICHUS JJIEMEHTOB,
OKHCIIUTENb U
BOCCTaHOBHUTEb,
IIPOIIECCHI OKUCIICHUS 1
BOCCTaHOBJICHUS

JInuHocTHBIE: hopMuUpoBaHUe
YMEHUS YIPABIATH CBOCH
MO3HABATEJILHOM JESITeIbHOCTHIO;
MOHUMaHUE 3HAYUMOCTHU
€CTECTBEHHO-HAYYHBIX 3HAHUM
JUTSL pEeIIEHUs TPAKTUYECKUX
3a/a4y

5/4-5

[Toasarue o
CKOpPOCTH
XUMHUYECKOMN
peaKIuu.
Karamu3

[lonsATHE O CKOpOCTH
XAMHUYECKOU pEeaKInu.
@akTOpHI, BIUSAIOLINAE HA
CKOPOCTb XMMHUYECKHUX
peaKuuii: mpupoaa
pearupyronmx BelecTs, UxX
KOHIICHTpALMs, TEMIIEpaTypa,
IJIOIA/Ib COIPUKOCHOBEHUS,
HaJM4yue KaTajJIn3aropa.

Karanu3

JlemoncTpanum:

- 3aBUCUMOCTb  CKOpPOCTH
XUMHYECKOM  peakuuu  OT
IPUPOABI pearupyronmx
BEILIECTB.

- 3aBUCUMOCTh  CKOpPOCTH
XAMHUYECKOM  peakuuu  OT
KOHILIEHTPAIIMM PEArupyromnx
BEILIECTB.

- 3aBUCUMOCTb  CKOpPOCTH

ObvscHamb, 9TO TaKOE
CKOPOCTh XMMHYECKOU
peakiuu

Apaymenmuposamo
BBIOOD €IMHUI] CKOPOCTH
XMMHUYECKOMN peaKiuu

Yemanasnusamo
MPUYUHHO-CJICICTBCHHbIC
CBSI3U PA3JIMUHbBIX
(aKTOpOB U CKOPOCTHU
XUMHUYECKOUN peaKiuu

Habrwooams u
OnuUCvHIBamv PEaKIuu
MEK]Ty BEIECTBAMHU

Ilo3HaBaTeJbHBIE:
OCYILIECTBIISITh CPABHEHHUE,
co3gaBaTh 0000IICHHUS,
YCTaHABJIMBATh aHAJIOTHH,
KJIacCU(ULIMPOBATH U JI€NIATh
BBIBOJIbI, CTPYKTYPUPOBATH
uH(bOpMaIUIO

PeryJisiTUBHBIE: BBINOJHATh
3aJaHUs IO OMPEACIICHHOMY
aJITOPUTMY, CPAaBHUBATH
pe3yJIbTaThI C ATAJIOHOM, MPU
HEOOXOIMMOCTH KOPPEKTHPOBATH
OIIMOKH CaMOCTOSITEILHO
KoMMYHHUKATHBHBbIE: CTPOUTH
peyeBbie BHICKA3bIBAHUS B YCTHOM
Y TUCbMEHHOM (hopme; paboTaTth B
TPYIIE JIJis1 JOCTUKEHUS 11EJIH;
BBIpaXaTh U apryMEHTUPOBATh
CBOIO TOUKY 3pEHUS
JInuHocTHBIE: popMHUpOBaHHUE




XUMHAYECKON  peakuuu  OT
IJIOIIAA  CONMPUKOCHOBEHUS
pearupyroumx BEILIECTB
(KKHIISAIUR CITOM»).

- 3aBUCUMOCTh  CKOpPOCTH
XUMHAYECKOM  peakuuu  OT
TEMIIEpaTypbl  PEArupYOIINX
BEILECTB

JlaGopaTopHbIe ONbITHI:

6. 3aBUCHMOCTb  CKOpPOCTH
XUMHAYECKOM  peakuuu  OT
PUPOIBI pearupyroumx
BEILIECTB Ha npumepe
B3aUMOJICUCTBUS  PACTBOPOB
THOCYyNb(aTaHaTpus u
xjopuaa Oapusi, THOCYIbGara
HATPUS U COJISTHOM KUCIIOTHI.
7. 3aBUCUMOCTb  CKOpPOCTH
XAMUYECKOM  peakuuu  OT
OpPUPOABl METAJUIOB MpPH  HX
B3aMMOJIEUCTBUA C COJITHOH
KHUCJIOTOM.

8. 3aBUCMMOCTb  CKOpPOCTH
XAMHUYECKOM  peakuuu  OT

MIPUPOIBI KHCJIOT npu
B3aUMOJIENCTBUH ux C
JKEJIE30M.

9. 3aBUCHMOCTH  CKOpPOCTH
XUMHYECKOH peaKkuuu oT

YMEHUS YIPABIATH CBOCH

MMO3HABATEILHOU ACATCIIBHOCTEIO,

MMOHNMAaHUE 3HAYMMOCTH
€CTEeCTBEHHO-HAYYHBIX 3HAHUI
JUISL pEIICHUS TTPAKTUIECKUX
3a1a4




TEeMIIepaTyphl.
10. 3aBuUCHMOCTH CKOpPOCTH
XUMUYECKOM  peakiuu  OT
KOHIIEHTpAaI1H.

11. 3aBuUCHMOCTH CKOpPOCTH
XUMUYECKOM  peakiuu  OT
IUIOIAAM  CONPUKOCHOBEHUS
pearupyromux BeuIeCTB.

12.  3aBUCHMOCTH CKOpPOCTH
XUMHAYECKOM  peakuuu  OT
KaTaJau3aropa.
Xumnyeckue peakuuu B pacTsopax (9 u)
1/6 DIIEKTPOJINTHYE [TonsaTne 00 Ilo3HaBaTeJbHBbIC: IPOBOAUTH
. Xapakmepuzoeambo
cKas ANEKTPONUTHYECKON OHSTIS HaOJIIOICHUS, I€TIaTh BBIBOJIBI,
VCCOLALINS VCCOLALINY. DIEKTPOJIUTHI U MHTEPIIPETUPOBATH HHPOPMALUIO
A At A Ha P «OIJIEKTPOJINTHYECKAS pripeTHp bopman
HEDJIEKTPOIUTE.  MexaHusm PeryJsiTHBHbBIE: BBINIOJIHATD
JTVCCOLIAALINS,
JIVCCOLHAALMU DIIEKTPOJIUTOB C 3a/1aHUA 110 ONPEIEIICHHOMY
«QIJIEKTPOJIUTHDY,
Pa3IMYHBIM XapaKTEPOM CBSI3H. aIrOpUTMY, CPABHUBATH
.. | «<HEDIEKTPOIUTHI»

CreneHp 3IEKTPOJUTUUYECKON pEe3yabTaThl ¢ TAJIOHOM, IIPU
nucconnann. CunbHbele U | Yemanaenusamo HEO0OXOMMOCTH KOPPEKTUPOBATH
cira0ble JICKTPOJIUTHI. IIPUYMHHO-CJICCTBEHHBIC | OIIMOKH CAMOCTOSTEIBLHO
JdemMoHcTpanuu CBSI3U MKy PUPOIOW KoMMYHHUKATHBHBIE: CTPOUTH
- HcmpiTaHue BEIIECTB M WX | DJIEKTPOJIMTA U CTENEHBIO | pedyeBbIe BHICKA3BLIBAHUS B YCTHOM
pacTBOpPOB Ha | €ro auccounanuu Y TUCbMEHHOM (hopme; paboTaTh B
AIEKTPONIPOBOIHOCTb. Vemanasiueans TPYIIIE I JOCTUKEHUS LIENIH;

JlaGopaTopHblii ONIBIT

13. Jluccomuamus  ciaOBIX

IMPUYIMHHO-CJIICACTBCHHBIC
B3 MCKJy THIIOM

BBIPAXaTh U apryMEHTUPOBATh
CBOIO TOUKY 3pECHUS




AJIEKTPOJUTOB HA IPUMEPE | XUMUUECKOU CBS3H B JIMYHOCTHBIE: dbopmupoBanue
YKCYCHOM KMCJIOTBI 3JIEKTPOJIUTE U MO3HABATEJIBHOTO  MHTEpeca K
MEXaHU3MOM €TO W3YyYCHUIO XUMHUH; TOHUMAHUE
JTHUCCOLMAIN 3HAYUMOCTH €CTCCTBEHHO-
217 OcHOBHBIC OCHOBHBIE TOJIOKEHUSI TEOPUH HAy4YHBIX 3HAHHUN IS PELICHUS
. XapaxkTepu3oBaTh
MTOJIOKECHUS AIEKTPOIUTUIECKOM MPAKTUYECKUX 3a7a4
MIOHATUS «CTETICHb
TEOpUH JIUCCOLIMALIHH.
JTHUCCOLIMALII,
anektponutude | Kimaccudpukanuss MOHOB U MX
N . «CUJIBHBIC U CJIa0bIe
CKOM CBOMCTBA. Kucnotsl,
3JIEKTPOJIUTHDY,
JTUCCOLHAIIAN OCHOBaHMSI M  COJIM  Kak
«KATHOHBI», KAaHUOHBD,
DJICKTPOJIUTBHI. Nx
«KHUCIIOTBI»,
KJIacCU(pUKAIIHS u
«OCHOBAHMS, «COJIH
JINCCOLAALINAS
JleMoHCTpALUH CocTaBsITh ypaBHEHUSA
- 3aBUCUMOCTD | DEKTPOJIUTHIECKOU
DJICKTPOIIPOBOJHOCTH Avucconrann KucJor,
YKCYCHOM KHCIIOTBI OT | OCHOBAaHUH U COJIEU
KOHIIEHTpAIIUH.
- JIBMKeHHE  OKpAaIEHHBIX
HMOHOB B 3JIEKTPUYECKOM TIOJIE.
3- XUMHUYECKUE OOmue XUMHYECKHE Ilo3HaBaTe/IbHbIE: HCII0JIb30BATh
. . Xapaxkmepuzosamuw
4/8-9 | cBoiicTBa CBOMCTBAa KHCJIOT. W3MCHCHHUE 3HAKOBO-CHMBOJINYCCKHUE
0011I1e XUMHYECKHUE
KHCIIOT KaK OKpacKu WHJIUKAaTOPOB, M CpPEACTBA, OCYIIECTBIISITh
. CBOMCTBA KHUCJIOT C
AJIEKTPOJIUTOB | B3aMMOJCHCTBHE C METAJLJIaMH, nosuman T HAOJIFOCHHUSI, IeIaTh BHIBOIBI,
OKCHJAaMU U THUIPOKCHUIAMHU OCYIIECTBIISAThH KIACCU(UKAITHIO,
METaJIJIOB u comsamu. | Cocmaensamo HHTEPIIPETUPOBATH HH(POPMAITHIO,
Monekynsipaple ¥ HOHHBIEC | MOJIEKYJIAPHBIC, ITOJTHBIC MPEACTABICHHYIO B BUJIE
(moJIHBIE YW COKpAIllEHHbIE) | U COKPAIICHHbIC HOHHbIC PUCYHKOB U CXEM




yYpaBHEHUS PEaKIUH.

XUMHUYECKUIN CMBICII
COKpAaIIEHHBIX YPaBHCHUU.
YcnoBust NPOTEKAHUSL pPEAKIUN
MEXKIy  DJEKTPOJIUTAMHU O
KOHIIA. Psan AKTUBHOCTH
METAJIOB.

JlabopaTropHbie ONBITHI

14.  H3MeHeHue  OKpacku
WHJUKATOPOB B  KHUCJIOTHOM
cpene.

15.Peakunss  HeWTpanuszanuu
pactBopa ENoYn
Pa3JIUYHBIMM KUCJIOTAMH.

16. TlomyueHwe TUAPOKCHUIA
MeIn (IT) u ero
B3aUMO/ICVCTBUE Cc
Pa3IUYHBIMU KUCJIOTAMH.

17. B3aumopelcTBrUE CUIIBHBIX
KkucioT ¢ okcuaoM meau (I).
18. B3aumonencTBue KUcIoT C
MeTaJlJIAMH.

19. KauectBeHHasi peakius Ha
KapOOHAT-HOH.

20. [Tonyuenue
KPEMHUEBOW KHUCJIOTHI.
21. KadecTBeHHasi peakiys Ha
XJIOPU/I- UK CYIIb(haT-nOHBI

CTYIHS

ypaBHEHUS peaKui ¢
y4acTUeM KHUCJIOT

Apeymenmuposamuo
BO3MOYKHOCTh
POTEKAHUS PEeAKIUH C
y4acTUeM KHUCJIOT Ha
OCHOBE IpaBuia
beprosute u psina
AKTUBHOCTU METAJLJIOB

Habnwoamo u
ONuUCHIBamMsb PEAKIIAN C
y4acTHEM KUCIIOT

PeryasiTuBHbIE: [JITAHUPOBATH
CBOIO JIESITEIBHOCTD U
MPOTHO3UPOBATh €€ Pe3yIbTaThl,
BBITIOJIHATD 3a/IaHUS 110
OTpPEJCIICHHOMY alIrOPUTMY,
CpPaBHUBATbH PE3YJIbTATHI C
ATAJIOHOM, PU HEOOXOAUMOCTH
KOPPEKTUPOBATH OIIUOKHU
CaMOCTOSITEJIbHO
KoMMYHHUKATHBHBIE: CTPOUTH
peYeBbIC BHICKA3bIBAHUS B YCTHOM
Y TUCbMEHHOM (hopme; paboTaTth B
TPYIIIE I JOCTUKEHUS LIEIIH;
BBIPAXKATh U APTYMEHTHUPOBATh
CBOIO TOUKY 3pEHHUS
JInuHocTHBIE:  (dOpMHpOBaHUE
EAMHOU €CTECTBEHHO-HAayYHOU
KapTUHBI MHpa, (OPMUPOBAHUE
YMEHUS TPAMOTHOTO 0OpaIieHus ¢
BEILIECTBAMHU B OBITY )71
XUMHUYECKOI J1abopaTtopuu




5/10

XHUMHUYECKUEC
CBOMCTBA
OCHOBaHUM KakK
AIEKTPOJIUTOB

OOmme XUMHAYECKHE
CBOMCTBa IIeJI0YEH:
B3aHMMOJICCTBHE C KHCJIOTaMH,
OKCHIaMH HEMETAJLIOB,
coigMu. OOIMEe XHUMHUYECKHUE
CBOMCTBa HEPaCTBOPHUMBIX
OCHOBaHUM: B3aMMOJICHCTBUE C
KHCIIOTaMH, Pa3JIOKCHUE TpHU
HarpeBaHUM.

JlabopaTopHbie ONBITHI

22. V3MmeHeHWE  OKpacKu
WHJAKAaTOPOB B  IIEJIOYHOU
cpene.

23. BzaumoneiicTBre mienodei
C YIJICKHCIIBIM Ta30M.

24. KadecTBeHHasl peakiys Ha
KaTHOH aMMOHHMS.

25. TlomyueHuwe THUIpPOKCHIIA
meu (I1) u ero paznoxenue.

Xapaxmepuzosamo
0o0II1e XUMHYECKHE
CBOMCTBA OCHOBAHUM C
no3unuu TO/]

Cocmaesnsame
MOJICKYJIIPHBIC, ITOTHBIC
U COKpaIlleHHbIE HOHHBIS
YpaBHEHHS PEAKIIMH C
y4acTHEM OCHOBAaHHI

Apeymenmuposamao
BO3MO>KHOCTh
MPOTEKAHUS PEAKLIHI C
y4aCTHEM OCHOBAHUWI Ha
OCHOBE IpaBujia
bepronne Habrwooamo u
ONUCHIBAMsb PEAKLUU C
y4aCTHEM OCHOBAHUM

6/11

XHUMHUYECKHE
CBOMCTBA cojieH
KaK
3JIEKTPOJIUTOB

OO6mne XUMHYECKHE
CBOWMCTBA  CPEOHUX  COJICH:
B3aMMOJICHCTBUE C KHUCJIOTaMHU,
IIeJI0YaMH, COJISIMU u
MeTaiamMu. B3aumopeiicTBue
KHCJIBIX COJIEH CO IIeI0YaMHu.
JlaGopaTopHbie ONBITHI
26. BzaumonericrBue
KapOOHATOB C KHCIIOTaAMHU.

Xapaxkmepuzosamuw
o01111e XUMHYECKHE
CBOMCTBA COJICH C
no3unuu TO/]

Cocmasnamo
MOJIEKYJIAPHBIE, TTOJIHBIE
Y COKpAaIIEHHbIC HOHHBIE
YPaBHEHUS pPEAKIIAM C




27. TlomyuyeHuwe THIPOKCHIIA
xenesa (11D).

28. B3aumoneiicTBue xejesa ¢
pactBopoM cyibhara meau (1)

Y4aCTHUEM COJIEU

Apaymenmuposamso
BO3MO>KHOCTh
MPOTEKAHUS PEAKLIHIN C
Y4aCTHEM COJIEN Ha
OCHOBE ITpaBUJIa
bepromnne u psina
AKTUBHOCTH METAJIOB

Habnwoamo u
ONUCLIBAMb PEAKITUH C
Y4AaCTHEM COJEN

7112

IlousiTHE O
TUIPOJIN3E
coJiei

I'aaponus, KakK
0oOMeHHOEe B3aUMOJICHCTBHE
coJier ¢ Bonou. ['maponus conu
CUJILHOTO OCHOBAHUSA U CJIa0oM
KUCIOThl.  ['maponmu3  conm
c1a00TO OCHOBAHUS M CUIILHOM
kuciotsl. [IIkama pH.
JleMoHCTpauuu
Onpenenenue xapakrepa
Cpellbl B pacTBOpax CoJIeu

Yemanasnusame
3aBUCUMOCTb MEKTY
COCTaBOM COJIM U
XapaKTEpOM €e
TUPOJIN3A

Ananuzuposams cpeny
pacTBopa ¢ MOMOIIIbIO
WHIUKAaTOPOB

IIpoecnozuposams vl
TUPOJIM3a COJIU Ha
OCHOBE aHaJln3a ee

dbopmybl

Ilo3HaBaTeJbHbIE: UCIOJb30BAThH
3HaKOBO-CHUMBOJIMUECKHUE
CpeACTBa JIsl PaCKPbITHUS
CYIIHOCTH MPOILIECCOB,
yCTaHaBJIMBATh aHAJIOTUH, JeiaTh
BBIBOJIbI, COCTABJISITh
nH(popManuio B BUE TaOJIHII,
CXEM, OTMIOPHOT'0 KOHCIIEKTA
PeryasiTuBHbIE: TIJITAHUPOBATH
CBOIO JICSITENBLHOCTh U
MIPOTHO3UPOBATh €€ PE3YJIbTATHI,
BBITIOJTHSATD 3a[aHUS 110
OTIPENICICHHOMY aJITOPUTMY,
CpaBHUBATh PE3YJILTATHI C
ATaJIOHOM, MPU HEOOXOAUMOCTH
KOPPEKTUPOBATH OIIUOKHU
CaMOCTOSITEJILHO




KoMMYHUKATHBHBIE: CTPOUTH
peUeBbIe BBICKA3bIBAHMSI B YCTHOU
U TIMChbMEHHOM (popMme; paboTaTh B
TpyMIe sl JOCTHKEHUS TICeITH;
BBIPQXKaTh M apTYMEHTHPOBATh
CBOIO TOYKY 3pCHUS
JInuHocTHBIE:  (GOpPMHpPOBaHUE
YMEHUS YIPABIISITH cBOCH
IMO3HAaBaTEIbHON JIEATEIHLHOCTRIO

8/13 | O6o0IEeHNe U cCTEMAaTH3ANs 3HAHUH 10 TeMe « XUMHUYECKUE PEAKIH B PACTBOPAX AJIEKTPOIUTOBY
9/14 | KontpombHas pabota Ne 1 1mo Teme « XUMHUYECKUE PEAKITH B PACTBOPAX AJICKTPOIUTOBY
HemeTanbl u ux coeaunenus (21 1)
1/15 | OGmras CrpoeHue aTOMOB | - Ilo3naBaresibHbBIE: CO3/1aBaTh
BACHAMb, YTO TAKOE
XapaKTePUCTHK | HEMETAILIOB U UX TIONOKEHUE B | oo 00001IeHu s, YCTaHaBIIMBATh
a HEeMeTaJJIOB [Tepuomuueckou cucreme. Psn aHaJIOTHH, JienaTh BBIBOJIBI.
AIEKTPOOTPULIATENBHOCTH. Xapaxmepuzoeamp [lomyyats  uHpOpManui0 U3
Kpucrannmmueckue pEeETKN | XUMUYECKUE DJIEMCHTBI- pa3IMYHbIX HMCTOYHHUKOB 41
HEMETAJIIOB — NPOCThIX | HCMCTAJLJIbI, X peoOpa3oBLIBATH €€
BELIECTB. AJUIOTpONUsS M €€ | CTPOEHHuE, pu3nueckue U | PeryasTuBHble: (pOpMyIHPOBATEH
MIPUYUHBI. dusnyeckue | XMMUYECKUE CBOMCTBA 1eJIb YpOKa M CTaBUTh 3aJayu,
cBoMcTBa HeMeTauioB. OOIue | MPOCTBIX BEIISCTB- HE0OXOUMBIE IS ee
XUMHUYECKHE CBOMCTBa | HEMETAJJIOB JIOCTHXKEHUS, TUIAHUPOBATh CBOIO
HEMETAJIJIOB: Ipedcrazvieams JIeSITEIbHOCTh Y MPOTHO3UPOBATH
OKUCJIUTEIIbHBIC Y | CBoHCTBA SIEMEHTOR- ee pesyJabTarbl; paboTath B
BOCCTAHOBUTEJILHBIE. HEMETAIIIOR B COOTBETCTBUM C TPEJIOKEHHBIM
JlemoHcTpanuu aITOPUTMOM,  CBEpPSATh  CBOHU

3aBUCHUMOCTH OT UX




KOJIJIGKHI/IH HCMCTAJIJIOB.

noJiokenud B [ICXDO

JNIEUCTBHUA C LIETIBIO

Monenu KPUCTALTUYECKUX KoMMyHUKATHBHBIE:  CTPOUTH
. Yemanasnusamo .
peméToK HEMETAJIJIOB: peyeBbIe BBHICKA3bIBAHUS B YCTHOM
MPUYUHHO-CJICICTBEHHBIC
ATOMHBIE U MOJICKYJISIPHBIE. dbopme, cTpouth 3PEHEKTUBHOE
CBSI3U MEXKJIy CTPOCHUEM .
O30HaTOp ¥ MOPUHUUIBI €O o B3aNMOJIEHCTBHUE c
aToMa, XMMHYECKOI
paboThI OJIHOKJIACCHUKaMH, BBIpaXKaThb H
CBS3bI0, TUIIOM
["'opeHne HemeTasmion - . apryMEHTHUPOBaTh CBOIO TOYKY
KPUCTAITAYECKOM
MPOCTBIX BEIIECTB: CEPHI, 3pEeHUS
pEIIEeTKH HEMETAIIA U
dbocdopa, ApeBeCHOTO Y. N Jluunoctueie:  PopMupoBaHUE
€ro COeJUHEHUIN 1
MO3HABAaTEJILHOTO  HWHTEpeca K
bU3uIECKUMU
. M3YUYCHUIO XHAMUH,
CBOMCTBAMU JAHHOT'O
(dbopmupoBaHue Hay4YHOTO
HEMeTaJlla ! €ro
. MHPOBO33PEHUS, IMOHHMaHHeE
COEIMHEHNH
3HAYUMOCTH €CTECTBEHHO-
Loxaszvieamo HAay4YHBIX 3HAHUU IS PELICHUS
OTHOCHUTCIIbHOCTDH MIPAaKTUYCCKUX 3a1ad
MMOHSITUN «METaD» U
«HEMETAJID)
2/16 | OOwas I'anorensl, cTpoeHHE HX Xapaxmepuzosamb ITo3naBaTeJbHBIE: HCIIOJIL30BATh
XapaKTEePUCTUK | aTOMOB u MOJICKYJI. cTpocHe, hu3ITeCKHe 3HAKOBO-CHMBOJINYCCKHUE
a HEMETaJJIOB duznyeckue M XUMHUUYECKHE B — CpelCTBa ISl pEIICHUs 3ajay;
VIIA — rpymmsl ;BOHCTBa TaJIOrCHOB. | .o & CTBA, IOy UCHHE H co3/1aBaTh 00001IeHN S,
ﬁ TraJIOTCHOB. aK(BHOMepHOCTI/I N3MEHEHHUS HPUMEHEHHH FATOTCHOB YCTaHaBJ'H/II_][SaTI) aHAJIOTHH, JeNaTh
TEICTPYKTa)K 110 | CBOMCTB raJIoreHOB B | 5 ane oGmero, BBIBOJIBI. [lomyuaTs uH(popmaImio
BUCHUMOCTH T 1504 u AYHBIX HCTOYHUKOB WU
3aBUCHMOC . o X | 0cOBEHHOrO 1 3 %a:sn CTO 0
nonoxeHus B Ilepuommieckont | oy oro peoOpa3oBLIBATH €€
CHUCTEME. Haxoxxnenue PeryasituBnbie: GhopMyIupoBaTh
raJIoreHOB B MPHUPOAE U UX Yemanasnusamo LICJIb ypOKa M CTaBUThb 3aJ1a4H,
MOJIy4YEHHUE. buomornueckoe | HPUIUHHO-CIICACTBCHHBIC | Heo0OXOIUMBIE I ee




3HAaUCHHE U
raJIOreHOB.
JdeMoHCcTpaIMu
OO6pas31pl TaJIOreHOB - MPOCTHIX
BEIIICCTB.

B3auMopaelicTBue rajoreHoB C
MeTaJlJIaMM.

BriTtecHenue xjopa OpoMoMm
WM MOJAa W3 PACTBOPOB UX
coJiei

IMPUMCHCHHC

CBSI3U MEXIY CTPOCHUEM
aToMa, XUMHUYECKON
CBS3BIO, TUTIOM
KPUCTAJUIMYECKOU
PEUIETKH y TaJOreHOB U
bu3uIECKUMHU
CBOMCTBAaMU 3THUX
BCIIECTB

3/17

CoenuHenus
rajIoreHOB

l'anorenoBogopoabl U
COOTBETCTBYIOIINE UM
KHCJIOTHI: IUIaBUKOBAs,
coyisiHasi, OpOMOBOAOPOIHAS,
HOJI0BOJIOPO/IHAS.
I'anorenunasl. KauecTBeHHBIC
peaKlMu Ha TrajJOreHU/I-UOHBI.
[Ipumenenue COEUHECHUN
raJJor€HOB " 150:¢
OnoJIOru4ecKast poJb.
JlemoHCcTpauuu
Konnexums
COCIMHEHUH XJIOPa.

JlabopatopHblii onbiT 29.
KauecTtBeHHast peakuusi Ha
XJIOPUI-UOHBI

MIPUPOIHBIX

Xapaxmepuzosamb
cocTaB, (puznueckue u
XUMHYECKHE CBOMCTBA,
MOJIy4YEeHUE U
MIPUMEHEHHUE COCTMHEHUH
rajJJor¢cHOB

Haszvieams coennHeHUA
rajoreHoB 1o GopMyIie u
cocmagnams GOPMYIIbI
10 MX Ha3BaHUIO

Yemanasnusamo
IIPUYMHHO-CJIEJICTBEHHBIC
CBSI3U MEXIY CTPOCHUEM
aToMa, XMMHUYECKOMN
CBSI3BIO, TUIIOM
KPUCTAJIINYECKON
PELIETKHU y TAJIOTEHOB U

JOCTHKEHHUSI, TUIAHUPOBATh CBOIO
NEATEIbHOCTh M MPOTHO3UPOBATH
ee pe3ylnbTarbl; paboTatb B
COOTBETCTBUHM C MPEI0KEHHBIM

aJTOPUTMOM, CBEpSATH CBOH
JNIEUCTBHUA C LIEIBIO
KoMMyHMKATHBHBIE:  CTPOUTH

PCUYCBLIC BBICKA3bIBAHUA B YCTHOﬁ

dopme, cTpouth 3PHEKTUBHOE
B3aHMMOJICHCTBHE c
OJIHOKJIAaCCHUKAaMH, BBIpaXaThb H
apryMEHTUPOBAaTh CBOIO TOYKY
3pEeHUS

JluynocTHble:  DopMHpOBaHUE
MO3HABATEIILHOIO  HWHTEpeca K
M3YUYEHUIO XUMHH,
dbopmupoBaHue Hay4YHOTO
MHUPOBO33PEHUS, MMOHUMAHUE
3HAYMMOCTH €CTECTBEHHO-

Hay4YHBIX 3HAHUU AJIsL PCHICHUA
MPAKTHUYCCKUX 3aaa4




bu3uIeCKUMHU
CBOMCTBaMH 3TUX
BEIIICCTB

Buinonanams pacuersi o
XUMUYECKUM (popmyiiam
U YPaBHEHUSIM pEaKIInii,
IPOTEKAIOLIUX C
YY4aCTHUEM COEIUHEHUI
raJIOT€HOB

4/18

Oobmas
XapaKTEPUCTHUK
a 3JIEMEHTOB
VIA- rpynmsi —
XaJIbKOT€HOB.
Cepa

OO0mas XapaKTEPUCTHKA
anemeHToB VIA-rpynmel. Cepa
B IpUpPOAEC U €€ IMOJIyYEHHUE.
AnnoTporniHbie  MoAupUKAIIUN
ceppl M HUX  CBOICTBa.
XUMHUUYECKHE CBOWCTBA CEPBI U
€€ IPUMEHEHHUE.

JleMoHcTpanuu
Bzaumopericteue  ceppl €
Metaiuiamu. ['opeHue cepsl B
KHUCJIOPOJIE

Jlasamwb 001ITYIO
XapaKTEPUCTUKY aTOMOB,
MPOCTHIX BEIIECTB U
COeINHECHUN
XaJIbKOTCHOB B
3aBUCHUMOCTH OT UX
nonoxkenus B [ICXD

Xapaxmepuzosamb
CTPOEHHUE, AUIOTPOIIHIO,
busnueckue u
XUMHUYECKHUE CBOMCTBA,
MOJIyYECHUE U
MIPUMEHEHHE CEPhI

Yemanasnusame
MIPUYUHHO-CJIEJICTBCHHBIC
CBSI3U MEX]ly CTPOCHHUEM
aToMa, XMMHUUYECKOM
CBSI3BIO, TUIIOM

Ilo3HaBaTeabHbBIE: CO3/1aBaTh
0000111eHuS, yCTaHaBJIMBATh
aHaJlOTWW,  JelaTh  BBIBOJBI.
[TpoBoaNTH HaOJIIOJICHHUE,

CTPYKTYpHUPOBaTh HH(OPMAIIUIO

PeryastuBHbie: GhopMyIHpOBaThH
IeJb ypoKa M CTaBUTH 3aadH,
HEO0OXOIUMBIC U151 ee
JIOCTHKEHHUS, TUIAHUPOBATh CBOIO
JeSATeIIbHOCTh M TIPOTHO3HPOBATH
ee pe3yiabTarel; paboTrath B
COOTBETCTBUHM C TPEII0KESHHBIM

aJITOPUTMOM, CBEPATH CBOU
NENUCTBHUS C IEJIBIO
KomMmyHuKaTHUBHbBIE: CTPOUTH

peueBbl€ BHICKA3bIBAaHUSI B YCTHOM
dbopme, cTpouth 3hDHEKTUBHOE
B3aUMOJCHUCTBUE c
OJTHOKJIACCHUKAMHM, BbIpaXKaTb U




KPUCTAJUIMYECKOU
PELIETKHU Cephl U ee
bU3UIECKUMHU U
XUMUYECKUMU
CBOMCTBaMU

Buinonanams pacuersi o
XUMUYECKUM (popmyniam
Y YPAaBHEHUSIM PEaKIIHii,
MPOTEKAIOLIUM C
y4acCTHUEM CEpBI

Habnooame n
OnuUCLIBamMs XUMUYECKHUI
AKCTIEPUMEHT I10
TOPEHUIO Cephl Ha
BO3/IyX€ U B KUCJIOPOJIE C
COOJIFOICHUEM MPABUIT
Tb

5/19

CepoBojaopon u
cynbduabt
NHCcTpyKTaX 1O
Tb

CepoBo0pO: CTpOCHUE
MOJIEKYJIbI, PU3nYECcCKue u
XMMHUYECKHUE CBOMCTBA,
MOJIyYCHHUE U 3HAUCHHE.

CepoBoaopoiHas KMCIIOTAa.
Cynbuasl ¥ UX 3HAYCHUE.

JIromuHODOPHI.

Jemoncrpanun: Konnekius

CYJIb(DUIHBIX PY.
KauecTBeHHas peakuus Ha
CyJb(OUI-NOHBI

Xapaxmepuzosamb
cocTaB, GU3NYECKHE U
XUMHUYECKHUE CBOMCTBA,
MOJIy4YEeHUE U
MIPUMEHEHUE COCTMHEHUHN
Cephl B CTETNICHU
OKHCJICHUS -2

Haszvieamv coeqnHEHUS
Cephl B CTETNICHU
OKHUCJIEHUSA -2 10

apryMEHTHUPOBaTh CBOK TOYKY
3pEeHUS

JInunocTHbie:  DPopMHUpOBaHUE
YMEHUS yIPaBJIATh CBOEH
MMO3HABATEIIbHON JIESITEIbHOCTBIO,
dbopmupoBaHue IPaBUJIBHOTO
oOpamieHusi C BEIIECTBAMH B
XUMUYECKON  yaboparopuul U
OBITY




dbopmMyIe U COCTaBIATh
(dbopMyIIBI IO HA3BAHUIO.

Cocmaesname
MOJICKYJISIPHBIE U
WOHHBIC YpaBHEHUS
peaKkiuiu,
XapaKTepU3yIoIIue
CBOICTBA CEPHI B CTETICHU
OKHUCJIEHUS -2

Onucwieams MPOLIECCHI
OKHUCJICHHUSI-
BOCCTAHOBJICHMUS,
OTIPENICIIATh OKUCTUTEh
Y BOCCTAaHOBUTENb U
COCTaBJIATH 3JIEKTPOHHBIN
OanaHC B peakIusxX C
y4acTHEM CEphI B
CTETICHH OKUCJICHUS -2

6/20

Kucnoponsie
COCIUHEHUS
cepel

Oxcun cepri(1V), cepuucras
KHUCJIOTA, CYJIb(UTHI.
KauecTtBeHHast peakuusi Ha
CYIb(pUT-HOH.

Oxcun cepol (VI), cepnas
KHCJIOTA, CyJb(aThl.
Kpucramtoruaparst.

JdemMoHcTpanuu
OObecrBeunBaHrEe OKpaIIeHHBIX
TKaHEl U IBETOB CEPHHUCTHIM

3anucvieams HoOpMyIbI
OKCHJIOB CEpbI, HA3bIBATh
X, OIIUCHIBATh CBOMCTBA
Ha OCHOBE 3HAHUM O
KHCJIOTHBIX OKCHJIaX

Xapakmepuzoeamu
cocTaB, GU3HUECKUE U
XMMHUYECKUE CBOMCTBA
CEPHOM KHUCJIOTHI KaK




ra3oM.
B3aumoneiictBue
KOHUECHTPUPOBAHHON  CEPHOM
KHUCJIOTBI C MEBIO.
OOyrnMBaHue  OpPraHUYECKUX
BEILIECTB KOHUEHTPUPOBAHHOU
CEpPHOU KUCIIOTOU
Jlabopatopublii onbiT 30.
KauecTBeHHass peakuus Ha
CyJib(aT-nuOHBI

QJICKTPOJIUTA

Xapaxmepuzosamo
CBOMCTBA
KOHIIEHTPUPOBAHHOM
CEpHOM KHCJIOTHI KaK
OKHCJIUTEIIS

Cocmasname
MOJICKYJISIPHBIE U
HMOHHBIC YPaBHEHHUS
peaxkuui,
XapaKTepU3yroIme
XUMHUYECKHE CBOMCTBA
CEPHOM KHUCIIOTHI

Pacnosznasams cynndart-
WOHBI

Onucwvigams POLECCHI
OKHCIICHHUSI-
BOCCTAHOBJICHMUS,
ONPENEIIATh OKUCITUTED
Y BOCCTAaHOBUTEND U
COCTAaBJIATH DJIEKTPOHHBIN
OaJlaHC B peakIusX ¢
Y4aCTHEM CEPHI B
CTEIEeHH OKHUCJIeHus +4 u

+6

Boinoanams pacdeTsl 1o
XUMUYECKUM (popmynam




U YPaBHEHUSIM pEaKIInii,
IPOTEKAIOLIUX C
y4acTUEM CEpHOM

KHCJIOTBI
7/21 | OOwas OO6m1as xapaKTepUCTUKa Taeams ob1 Ilo3naBaTeabHBIE: cO31aBaTh
XapaKTEPUCTHK | 3JIEMEHTOB VA-Tpynisl. A30T, ) 0000111eHH, yCTaHABJINBAThH
XapaKTePUCTUKY aTOMOB,
a DJIEMEHTOB CTpOEHHE ero aTomMa u aHaJIOTHH, JeNaTh BBIBOJIBI.
MIPOCTHIX BEIIECTB U
VA —rpynnel. | MoJieKyibl. PU3HYECKHE U . [IpoBOoauTH HaOJII0ICHHE,
. COE€IUHEHUHN DJIIEMEHTOB
Asot XUMHUYECKUE CBOMCTBA U CTPYKTYPHPOBaTh HHPOPMAITHIO

IIPUMEHEHHE a30Ta. A30T B
IPUPOAE U €ro ONOIOruYecKas
pOJIb.

JleMoHCTpauuu

Huarpamma «CocTaB BO3oyXa»
BuneodparMeHTsI U clai sl
«[ITrubu H6a3apb»

VA-rpynnsl B
3aBUCUMOCTH OT UX
nonoxenus B [ICXO

Xapaxkmepuzoeamu
cTpoeHue, (U3nIecKue u
XUMHUYECKHUE CBOMCTBA,
MOJTyYEHUE U
NPUMEHEHHUE a30Ta

Ycemanasnusamo
MPUYUHHO-CJICICTBCHHbIC
CBSI3M MEXK]ly CTPOCHHUEM
aToMa, XMMHUUYECKOM
CBSI3bI0, TUIIOM
KPHUCTAJIINYECKON
pEIIETKH a30Ta U €0
buznuecKuMu u
XUMHYESCKUMH
CBOMCTBaAMH

Bovinoansams pacdeTsl 110

PeryastuBnbie: GhopMyIupoBaTh
1eJdb ypoKa M CTaBUTh 3a/1ayH,
HEO0OXOUMbIE VIS ee
JIOCTUKEHUSI, TUIAHUPOBATh CBOIO
JEATEIIbHOCTh M TPOTHO3HPOBATH
ee pe3ylnbTarbl; paboTatb B
COOTBETCTBUM C TMPEIIOKEHHBIM

aJTOPUTMOM, CBEPSATH CBOU
NENUCTBHUS C MEIILIO
KomMmyHuKaTHBHBIE: CTPOUTH

PCUYCBLIC BBICKA3bIBAHUSA B YCTHOfI

dbopme, cTpouth 3PDHEKTUBHOE
B3aMMOJICHCTBHE c
OJIHOKJIAaCCHUKAaMH, BBIpaXaThb H
apryMEHTHPOBAaTh CBOIO TOYKY
3peHUs

JluuynocTHbie:  DopMHUpOBaHUE
YMEHHUS YIPaBIAThH CBOEH

MMO3HABATEILHOU ACATCIIBHOCTBIO,




XUMUYECKUM (popmyniam
U YPaBHEHUSIM pEaKIInii,
IPOTEKAIOLIUM C
y4acTHUeM a30Ta

8/22

Ammuak. Conn
aMMOHUS

AMMMaK, CTpPOCHUE MOJIEKYJIbI
U (pu3MUecKue CBOMCTRA.
AmMMuagHas Boja,,
HaIATBIPHBIA CIUPT, TUAPAT
amMmMuaka. JIoHopHO -
AKIENITOPHBIA MEXAHU3M
oOpa3oBaHus KaTUOHA
aMMOHHMS.
BoccranoBuTenbHbIE CBOKWCTBA
ammuaka. Cosli aMMOHHUS U UX
npuMeHeHnne. KauecTBeHHas
peaxiusl Ha KATUOH aMMOHMSL.
JlemoHcTpanuu

[Tony4yenue, cobupanue u
pacro3HaBaHUE AMMMAKa.
Paznoxenune quxpomara
aMMOHHS

JlaGopaTopHslii onbIT 31.
KauecTBeHHas peakuus Ha
KaTHOH aMMOHMS

Xapaxmepuzosamu
COCTaB, CTPOEHHUE
MOJIEKYJIbI, PU3NYECKHe
U XUMUYECKHUE CBOMCTBA,
MOJIyYeHHUE U
MPUMEHEHUE aMMHaKa

Hasvieams conn
aMMOHUS IO OopMyJIaM U
COCTaBJIATh (POPMYIIBI 1O
UX Ha3BaHUAM

Cocmasnams
MOJIEKYJISIPHBIE U
HMOHHBIC YpaBHEHUS
peaxkuui,
XapaKTepU3yroIme
XMMHUYECKHE CBOMCTBA
aMMMaKa M cojiet
aMMOHUS

Cocmaensams ypaBHECHHUS
OKHCIIUTEJIBHO-
BOCCTaHOBUTEIBHBIX
pEaKuui ¢ y4acTUEM

dhopmMupoBaHue
oOpaieHust ¢
XUMHUYECKOU
OBITY

IPAaBHJILHOTO
BEIICCTBAMH B
Jabopatopud |




aMMHaKa C TIOMOIIBIO
METO/1a 3JICKTPOHHOTO
OajtaHca

Yemanasnusamo
MPUYHUHHO-
CJICJICTBEHHBIC CBSI3U
MEXKI1Y BUIOM
XUMHUYSCKOM CBSI3H,
THTIOM KPUCTAJUIMYECKON
pelIeTKN B aMMHAaKe U
COJIIX aMMOHUS U
bU3UYECKUMU U
XAMHAYSCKUMH
CBOMCTBAMU ITUX
BCIIICCTB

Habnrwooamo u
OnuUCLIBAmMsb XUMUYECKHUI
AKCIIEPUMEHT 10
pacIio3HaBaHHUIO HOHOB
aMMOHHUS C

cOOJTI0/IEHUEM TTPaBUI
Tb

Buvinoanusame pacdersl o
XUMUYECKUM (popmynam
Y YPaBHEHUSIM PEAKLUN,
MIPOTEKAIOIIUM C
y4acTHEM aMMHaKa




10/2
3-24

Kucnoponnsie
COEIMHEHHSI
a3oTa

Oxkcupl aszora:
HECO0JICOOpa3yIoIne u
KHUCJIOTHBIE. A3zotucras
KHCJIOTa U HUTPUTHI. A30THas
KHCJIOTa, €€ TOJIydeHue U
cBolicTtBa. Hurpartsr.
JlemoHcTpanuu
B3aumonericteue

KOHILEHTPUPOBAHHOM a30THOM

KHUCJIOTBI C MEJIbIO
['openue yepHoro nopoxa

Pa3znosxenue HuTpara Kanus u

TOPEHHUE JIPEBECHOTO YTOJIbKA B

HEM

JlabopaTopHblii onbIT 32.
XHUMHYECKHE CBOMCTBA
a30THOM KHCJIOTHI KaK
AJIEKTPOJIUTA

3anucvieames HOPMYIIBI
OKCHJIOB a30Ta, Ha3bIBATh
HX, OIIUCHIBAaTh CBOMCTBA
Ha OCHOBE 3HaHMi1 00
OKCHIaX

Cocmaensamo
MOJIEKYJISIPHBIE U
HMOHHBIC YPaBHEHHUS
peaxkuui,
XapaKTEePU3YIOILINE
XUMHYECKHE CBOMCTBA
OKCHJIOB a30Ta M a30THOM
KHCJIOTHI KaK
3JIEKTPOJINTA

Xapaxkmepuzoeamu
A30THYIO KHUCJIOTY KakK
OKHUCIIUTEIb

Cocmasnams ypaBHEHUS
OKHCJIUTEIBLHO-
BOCCTAHOBUTEIILHBIX
peaxkuui,
XapaKTEPU3YIOLINUX
XUMHUYECKHUE CBOMCTBA
a30THOM KHUCJIOTHI KaK
OKHCJIUTENS, C ITIOMOIIBIO

IMo3naBaTenbHbIE: CO371aBaTh
00o001IeHMS, yCTaHaBIUBATh
aHAJIOTHH,  JeJaTh  BBIBOJBI
[TpoBoaUTH HaOJr0IcHNE,

CTPYKTYPHUPOBATh HH(POPMAIIUIO

PeryasituBHbie: GopmynupoBaTh
LEeJb ypoOKa M CTaBUTh 3aJayd,
HEO0OXOUMbIE TUISt ee
JIOCTUKEHUSI, TUIAHUPOBATh CBOIO
JEATEIbHOCTh M TPOTHO3HPOBATH
ee pesyJbTarbl; paboTath B
COOTBETCTBUHM C TPEJIOKEHHBIM

aJITOPUTMOM, CBEPSITh CBOU
NEUCTBUS C LELIO
KomMmyHuKaTHBHBIE: CTPOUTH

peyeBble BBHICKA3bIBaHUSI B YCTHOM
dbopme, cTpouth 3hHEKTUBHOE
B3aNMOJCHUCTBHUE c
OJIHOKJIaCCHUKAaMH, BBIpaXaTb H
apryMEHTHUPOBAaTh CBOK TOYKY
3peHUs

JluynocTHbie:  DopMHUpOBaHUE
YMEHHUS YIPaBIAThH cBOEH
MMO3HABATEIbHOM JICSITEIBbHOCTBIO,
dhopmupoBaHue MPaBUIBLHOTO
oOpailieHus C BEIIeCTBaMH B
XUMUYECKON  J1adopartopuu U




METO/1a 3JICKTPOHHOTO
OajtaHca

Buvinonanams pacuersl o
XUMUYECKUM (popmyniam
U YPaBHEHUSIM pEaKIInii,
IPOTEKAIOLIUX C
y4acTUeM a30THOM

OBITY

®docdatsl. PocopHbie
ynoOpenust. THCEKTHITUIBI.
JMemoncTpamuun OOpa3iibl
MIPUPOIHBIX COCTMHECHUN
docdopa. 'openune pocdopa
Ha BO3/IyX€ U B KHCIIOPOJIE.
[Tomyuyenue 6emoro docdopa u
HCTIBITAHUE €TO CBOWCTB
JlabopaTopHblii onbIT 33.
KauecTBeHHas peakuus Ha
dbocdar-non

XUMHUYECKHUE CBOMCTBA,
MOJTYyYEHUE U
npuMenenue gochopa

CaMOCTOSITENLHO
Onucvl8ams CBONCTBA
okcuna gocdopa (V) kak
KHCJIOTHOTO OKCHJIA U
cBoiicTBa (hochopHoii
KHCJIOTBI

Hnnrocmpuposamo
CBOMCTBA OKCHA
docdopa (V) u
bochopHOIT KHCITOTHI
ypaBHEHUSIMU
COOTBETCTBYIOIINX
peakiun

KHCJIOTBI

10/2 | ®ochop uero | Docdop, cTpoeHUE aTomMa U Xapaxmepuzosams Ilo3HaBaTeabHbIE: CO3/1aBaTh

5 COEUHEHUS amuiorponust. @ochub. 0000111eHu S, yCTaHaBJIMBATh
CTpOEHHE, aJNIOTPOTIHIO,

®ochun. Oxcun pocdopa(V) dH3IIeCKEe 1 aHAJIOrMM,  JeNaTb  BBIBOJBI.

1 opTrodochopHast KUCIOTA. [IpoBoauTh HaOJII0ICHHE,

CTPYKTYPHPOBaTh HHPOPMAITHTO

PeryasituBHbie: GhopMyIHpOBaThH
IeJb ypoKa M CTaBUTH 3ajadH,
HEO0OXOIUMBIC U151 ee
JIOCTHKEHHUS, TUIAHUPOBATh CBOIO
JeSATeIIbHOCTh M TIPOTHO3HPOBATH
ee pe3yiabTarel; paboTrath B
COOTBETCTBHHM C TIPEIOKCHHBIM

aJITOPUTMOM, CBEPSTH CBOU
NEUCTBUS C LELIO
KomMmyHuKaTHUBHbBIE: CTPOUTH

PEUYCBLIC BbICKA3bIBAHHA B YCTHOﬁ

dbopme, cTpouth 3hDHEeKTUBHOE
B3aUMO/JICHCTBUE C
OJTHOKJIACCHUKAMHM, BbIpaXKaThb U
apryMEHTHPOBATh CBOIO TOYKY




Pacnosznasams docdar-
HOHBI

3pEHUS

JInunocTHbie:  DPopMHUpOBaHUE
YMEHUS yIPaBJIATh CBOEH
MMO3HABATEIIbHON JIESITEIbHOCTBIO,
dbopmupoBaHue IPAaBUJIBHOTO
oOpamieHusi C BeEUIECTBaMHU B
XUMUYECKON  yaboparopuu U
OBITY

11/2

Ob6mas
XapaKTEPUCTHK
a DJIEMEHTOB
IVA- rpynmsbi.
Yriepon

OO01ast xapakTepucTHKa
anemeHToB [V A-rpynmsr:
OCOOEHHOCTH CTPOCHHUS

aTOMOB, ITPOCTHIX BCHICCTB U
COGI[I/IHGHI/Iﬁ B 3aBUCHUMOCTH OT

MOJIOKEHHSI IIEMEHTOB B
[Ieproanueckoi cucTeme.
Yraepon. AnioTponHbie

Moau(UKAIMK: aiMa3, rpadurT.
AMOpOHBII yriepoa: caxa,

AKTUBUPOBAHHBIN yTOJIb.
Ancopbiusi. XUMHUYECKHE
CBOICTBA yrjepoja.
Koxkcoxummuueckoe
MIPOU3BOJICTBO U €T0
npoaykius. KapOumpr.

Hemoncrpanuu Kosutekmus

«O0pa3ipl TPUPOTHBIX
COCIMHEHUH yIIIEpOaa»

[Toptpet H.JI.3enuHckoro.

Jlasamwb 001ITYIO
XapaKTEPUCTHKY aTOMaM,
MIPOCTHIM BEIECTBAM U
COCTMHEHMSI DJIEMEHTOB
IV A-rpymrsl B
3aBUCUMOCTH OT UX
nojoxxenus B [ICXD

Xapaxkmepuzoeamu
CTPOCHHE, AJUIOTPOIIHIO,
busnueckue u
XMMHUYECKHE CBOMCTBA,
MOJTyYEHHUE U
IpUMEHEHHE aMOP(HHOTO
yriepojaa

Cpasrusams CTpOCHHUE U
CBOKMCTBA aJiMa3a u
rpadura

Onucvieams

Ilo3HaBaTeabHbBIE: CO3/1aBaTh
0000111eHuS], yCTaHaBJIMBATh
aHAJIOTUHU,  JIeJaThb  BBIBOJBI.
[IpoBoauTh Ha0II0ICHHE,
CTPYKTYPHUPOBATh HUH(POPMAIIHIO

PeryasituBnbie: GopmynupoBaTh
1eJdb ypoKa W CTaBUTh 3aj/layH,
HEO0OXOANMbIC TUISt ee
JOCTIKEHUSI, TUIAHUPOBATh CBOIO
NEATeTLHOCTh M MPOTHO3HPOBATH
ee pesyJbTarbl; paboTath B
COOTBETCTBUHM C TPEII0KEHHBIM

aJITOPUTMOM, CBEPATH CBOU
NENUCTBHUS C IEJILIO
KomMmyHuKaTHUBHbBIE: CTPOUTH

peUeBbie BHICKA3bIBAHUS B YCTHOM
dbopme, cTpouth 3hHEKTUBHOE
B3aUMOJCHUCTBHUE c
OJTHOKJIACCHUKAMH, BBIpXKATh W
apryMEHTHPOBATh CBOKD TOYKY




Ilormomenue
AKTUBUPOBAHHBIM YTJIEM
pPacTBOPEHHBIX BEILIECTB WIIH
ra3os.

Y CTpONCTBO MPOTUBOTA3a.

OKHUCJITUTEIBHO-
BOCCTAHOBUTEJIbHbBIC
CBOICTBA yriepoja

12/2

Kucnoponnsie
COEIMHEHHS

yriepoaa

Oxcup yraepona(Il): ctpoenue
MOJIEKYJIbI, TOJYy4YE€HHUE U €TO
cBoiicTBa. OKcug
yraepoaa(I'V): ctpoenue
MOJIEKYJIbI, TOJYyYEHHUE U €TO
CBOMCTBA. YTOJIbHAsI KUCIIOTA.
Conu yroapHOM KUCTOTHI:
KapOOHATHI U
TUAPOKApOOHATHI.
TexHuueckasi ¥ MUIIEBas CoJa.
JlabopaTopHsblii onbIT 34.
[Tosryuenue u cBoucTBa
YTOJBHON KUCIOTHI. 35.
KauecTBeHHas peakuus Ha
KapOOHAT-UOHBI

Xapakmepuzoeamu
cocTaB, (puznyueckKue u
XUMHUYECKHUE CBOMCTBA,
MOJTYyYEHUE U
MIPUMEHEHUE OKCUJIOB

yriepoaa

Yemanasnusame
MIPUYUHHO-CJIECTBEHHbIC
CBSI3U MEXK]1y BUJIOM
XUMHUYECKOM CBSI3U H
THTIOM KPUCTAJUIMYECKON
PEIIETKHA B OKCUAAX
yTJIepoJia U UX
(bU3UICCKUMU U
XUMHYSCKUMH
CBOMCTBaMHU, a TAKXKeE
MPpUMEHEHUEM

Cobnrooams nipaBuna Th
IIPH UCTIOJIb30BaHUH
IICYHOI'O OTOILICHUS.

Oxasvleams MEPBYIO
MIOMOIIIb TTPH OTPABJICHUHU

3pEHUS
JInunocTHbie:  DPopMHUpOBaHUE
YMEHUS yIPaBJIATh CBOEH
MMO3HABATEIIbHON JIESITEIbHOCTBIO,
dbopmupoBaHue IPAaBUJIBHOTO
oOpamieHusi C BeEUIECTBaMHU B
XUMUYECKON  yadoparopuu U
OBITY




YIrapHbBIM I'a30M

Xapaxmepuzosamu
cocTaB, (U3NYECKUE U
XUMUYECKHE CBOMCTBA,
MOJIyYeHHUE U
IpPUMEHEHHUE YTOJIbHON
KHUCIIOTBI

Pacnosnasams
KapOOHAT-UOHBI

Buinoanams pacuetsi o
XUMUYECKUM (popmyiam
Y YPaBHEHUSIM PEaKIIHii,
MPOTEKAIOLIUX C
y4aCTUEM COCTUHEHUI
yriepoaa

13/2

YrineBoaopoasl.
HNHcTpyKkTaxk mo
Th

Oprannueckas XUMUSL.
YrineBoaoposl..

MeraH, 3TaH U OpomaH Kak
npenenbHble  (HACHIIICHHBIC)
YIJIEBOJAOPOABI. DTWJIEH |
aleTUJICH, KaK HEeNpeeIbHbIE
(HEeHACBIIIEHHBIE)
yriieBoopoabl. CTpyKTypHBIE
dbopmynbl  BemiecTB. ['opeHue
YIJIE€BOIOPOI0B. Peakun
JTETUAPUPOBAHUS TIPEJETbHBIX

YTJIEBOJIOPOJIOB.

Xapaxmepu3zosambo
0COOEHHOCTH COCTaBa M
CBOWCTB OPraHUYECKUX
COeIUHEHNH

Pasznuuams nipenenvHbie
Y HENPEACIbHbIC
YTJIEBOAOPOIbI

Haszvieamo u
3anucvigams HOPMYIIbI
(MOJEKyIsIpHBIE U

Ilo3naBaTe/IbHbIE: UCITOJIB30BATH
3HAKOBOE MOJICTTUPOBAHME,
OCYIIECTBIISITh CpaBHCHHE,
KJIacCU(HUKAITHIO, CO3/1aBaTh
00001IeHu s, yCTaHaBJINBAThH
aHaJIOTMHM,  JeJaTh  BBIBOJBI,
CTPYKTYPHUPOBaTh HH(POPMAITHIO

PeryasituBnbie: GopmMynupoBaTh
b ypOKa W CTaBHTh 3aJiauH,
HEOOXOUMBIE TS ee
JTOCTHDKCHHSI, TIAHUPOBATh CBOIO
NEATEeILHOCTh M IMPOTHO3MPOBATH




KauecTBeHHbIE peaklMM Ha | CTPYKTYpHbIE) ee pe3ylnbTarbl; paboTatb B
HETPEEIbHBIE COETUHEHNUS. BAKHEUIIINX COOTBETCTBUM C MPEIIOKECHHBIM
JleMOHCTpanuu IIPEACTABUTENEH QIrOPUTMOM,  CBEpPATb  CBOM
Mopgenun MOJIEKyJl METaHa, | yriIeBOJ0POI0B JIEUCTBUS C LUEIBIO
dTaHa, »JTWIECHA, AalETUIICHA. KoMMyHuKaTHBHBIC:  CTPOUTH
B3aumopeiictBue aSTHNEHA € peYeBbIC BBICKA3bIBAHUS B YCTHOM
OpOMHOI BOJIOl M PacTBOPOM dbopme, BecTH  OHATOT M
MepMaHraHara Kaaus y4acTBOBaTh B JUCKYCCHUM ISt
BBISIBJICHUSI Pa3HBIX TOYEK 3PEHUS
14/2 | Kucnopoacone | CoupThl. DTHIOBBIN CIIUPT, T O— Ha paccMaTpUBaEMYIO
9 pxamme €ro MojJy4eHue, MpUMEHEHUE U P P uHpopmaio,  BbIpaXaTb WU
. CIUPTHI U KapOOHOBBIE
opraHudeckvue | pU3MOIOTHYECKOE JIEUCTBHE. KHCIOTEL KAK apryMEHTUPOBAaTh CBOIO TOYKY
COEIUHEHUS TpéxaToMHBIN CIIUPT 3peHUs
KHCIIOPOJCOIepKallne
rimiepud. KauectBeHHas OpraHiecKie JImunocTHbie:  dopMHpOBaHUE
peakuus Ha MHOTOaTOMHBIE J———— JOOPOCOBECTHOTO OTHOILIEHUS K
CIIUPTHI. YKCYCHas KUCIIOTA - VUCHUIO W YMEHHS YIPaBIATH
IpeICTaBUTEIND Kacca Knaccuguyuposamyo cBOEH [T0O3HABATEILHON
KapOOHOBBIX KUCJIOT. CIIUPTHI MO YUCITY JEATEIIbHOCTBIO
JlemoHCcTpanuu TUIPOKCUIIBHBIX TPYIIN B
OO6uue XuMUYecKre CBOMCTBa | UX MOJICKYyIax
KUCIIOT Ha NPUMEPE YKCYCHOR | r7 o0 oo
KkucaoThl. KauecTBeHHas HpEJICTABHTEEH OIHO
peakiys Ha MHOTOATOMHBIE MHOTOATOMHBIX CITHPTOB
CITUPTEI Y 3aMUCHIBATh UX
dbopmybl
15/3 | KpeMuuii u ero Kpemuuii, crtpoeHue ero Xapaxmepuzosams ITo3naBareqbHbIE: CO3/1aBaTh
0 COCMHEHUS aToma u cBolcTBa. KpemHuii B 0000111eHN S, yCTaHaBJIUBATh

CTPOEHHUE aTOMOB U




npupoze. CHUIUIMIBI U CHJIAH.
Oxcun kpemuus(1V).
KpemuueBass kwuciora u e
COJIH.

JdeMoHCTpaIMuK

Komnexuus «O0pa3s1ibl
MIPUPOIHBIX COCIMHEHNH
KPEMHUS»

Komnekus CTEKJIa,

KepaMHUKH, IIEMCHTA W U3/
U3 HUX

JlabopaTopHblii onbIT 36.
[Ipomyckanue  yriaeKUCIIOTO
raza 4epe3 pacTBOp CHIJIMKAaTa
HATpUS

KPUCTAJIOB, (hU3UUECKUE
U XUMHUYECKHUE CBOICTBA,
MOJIyYeHHUE U
pUMEHEHUE KPEMHUS

Ycemanasnusame
MIPUYUHHO-CJIEJCTBEHHBIEC
CBSI3M MEXK]ly CTPOCHHUEM
aToMa, BUIOM
XUMHYECKOM CBSI3H,
THTIOM KPUCTAJUIMYECKON
peLIeTKN KPEMHHUS U €T0
bU3UYECKUMU U
XAMHAYSCKUMH
CBOMCTBaMU

Buinoanams pacuersl no
XUMUYECKuM (popMynam
Y YPaBHEHUSIM PEAKIU,
MPOTEKAIOIIUX C
y4aCTHUEM KPEMHUS U €T0
COCMHEHUN

Xapaxmepuzosambo
cocTaB, GU3HUECKUE U
XMMHUYECKHUE CBOMCTBA,
MIOJIy4YEHUE U
MIPUMEHEHHUE COCTMHEHUHN
KpEeMHUS

Cp(lGHUGdI’I’lb JUOKCHbI

aHAJIOTUM,  JeNaThb  BBIBOJBI.
[IpoBoauTh Ha0JII0ICHHE,
CTPYKTYPHUPOBATh HH(POPMAIIUIO

PeryasituBHbie: popmMynupoBaTh
1eJdb ypoka M CTaBUTh 3aj/layH,
HEO0OXOANMbIE LTSt ee
JIOCTUKEHUSI, TIAHUPOBATh CBOIO
JEATEeIbHOCTh M TPOTHO3UPOBATh
ee pes3yibTarbl; paboTath B
COOTBETCTBUHM C TPEJIOKEHHBIM

aJITOPUTMOM, CBEPSITh CBOU
NEUCTBUS C LEILIO
KoMMyHUKATHBHbBIE: CTPOUTH

PCYCBBIC BBICKA3bIBAHU: B YCTHOﬁ

dbopme, cTpouth 3hHEKTUBHOE
B3aNMOJCHUCTBHUE c
OJIHOKJIaCCHUKAaMH, BBIpaXaTb H
apryMEHTHUPOBAaTh CBOK TOYKY
3peHUs

JIuunoctHbie:  DopMHUpOBaHUE
YMEHHUS YIPaBJIATh cBOEH
MO3HABATECILHON AESITEIbHOCTHIO,
dbopmupoBaHue MPaBUIBLHOTO
oOpallleHus C BEIIECTBaMH B
XUMUYECKON  yadoparopuut U
ObITY




yraepoja u KpeMHUs

Onucvieams BaKHEHIIINE
THUIIBI TPUPOJTHBIX
COCTMHEHUI KPEeMHUS
KaK OCHOBHOT'O DJICMEHTa
auTOoChephl

16/3 | CunukarHas [Tpoun3BoaCTBO CTEKJIa 5
Xapaxmepuzosambo
1 MPOMBIIIJIEHHO | [IEMEHTA. [Iponykius
. CHJIMKATHYIO
CTh CHJIMKATHOU
MIPOMBIIJIEHHOCTD U €€
MIPOMBIIIJIEHHOCTH:
OCHOBHYIO MPOYKIIUIO
ONTHYECKOE BOJIOKHO,
kepamuka, (apdop, dasuc. | Yemanasiueamo
OnTruyeckoe BOJIOKHO. AHAJIOTUH MEXITY
I[CMOHCTpaIIHI/I Ppa3IMIHBIMHA OTPACIIAMHU
Komnekuus NPOIYKLMH | CUIIMKATHOM
CHJIMKATHOU MPOMBIIIJIEHHOCTH
MIPOMBIIIJIEHHOCTH.
BuneodpparmenTsl u  craisl
«IIpon3BoACTBO  CTEKIIAa |
[IEMEHTA .
17/3 | [onyuenwue Hemeramner B mpupoze. ITo3HaBaTe/IbHBIE: WCTIOJIB30BATh
Onucvlieams HAXOXKJICHUE
2 HEMETaJJIOB dpakimoHHas MeperoHKa 3HAKOBOE MOJETUPOBAHUE,
HEMETAJIJIOB B IPUPOJIE
JKUJIKOTO BO3JyXa Kak CIoco0 OCYIIECTBJISITh CpaBHEHUE,
HOJyYEHHs] KHCIIOpOJa, a30Ta, | Xapakmepuzoeams KJ1IacCU(UKAIHIO, cO31aBaTh
aprona. ITomyuenue ¢ocdopa, | PpaKIHOHHYIO 00001TIeHN S, yCTaHaBJIMBATh
KpeMHU, XJopa, uojaa. | IEPETOHKY KUIAKOI'O aHaJIOTuu, JclaTh BBIBOJbI,
DIIEKTPOIIN3 paCTBOPOB. BO3/1yXa KakK CTPYKTYPHPOBATh HHPOPMAITHIO




JeMoHCcTpaIMuA

Komnekmus «ITpupoaubie
COCIMHCHHS HEMETAJIOBY .
Buneodparmentsl u ciaisl
«DpakimoHHas MeperoHkKa
JKUJIKOTO BO3TyXa»
Buneodparmenter u cuaiiapl

COBOKYMHOCTb
(bu3HUEeCcKUX MPOIECCOB

Apeymenmuposamuo
OTHECEHHE MPOIIECCOB
MOJIyYeHUS] aKTUBHBIX
HEMETAaJUIOB K

BuneodpparmenTsl u  craiisl
«ITpounsBoacTBo CEepHOU

OKHCJIUTEIIbHO-
«llonyuenue BOAOPOAR, | b ranoBuTENBHEIM
KHUCJIopoaa u rajore¢HOB mpomeccan
AIEKTPOTUTHIECKUM
CIIOCOOOMY.
17/3 | Ilonyuenue [Tonyuenue CEpHOM XUbakmenus06dme
3 BAKHEUIIINX KUCJIOTBI:  CBIpbE, XHUMH3M, P P
XUMHUYECKUX TEXHOJIOTUYECKas cxeMma, zgr;liﬁ’ CHpHBZ; —_—
COCTUHEHUI METO/]1 KUIIAIIETO cJos, l'IpI/IHII)I HgngpOI/I;;O,HCTBa
HEMETAJIJIOB MIPUHITUTIBI TeI1000MeHa, R
MPOTUBOTOKA WM LMPKYJISAILIHH.
Oneym. Ipoussoxctso | Cpasrueame
aMMHaKa: ChIpbE, XHUMH3M, | IPOU3BOJICTBO CEPHOM
TEXHOJIOTHYECKas cXema. KHCJIOTBI M aMMHaKa
JleMoHCTpauumn
Monaean arrnapaToB U1
MIPOU3BOJCTBA CEepHOM
KHUCJIOTHI.
Mojenb KUIOSIEro Cosl.
Mopgenb  KOJIOHHBI CHHTE3a
aMMHaKa.

PeryasituBHbie: popmMynupoBaTh
1eJdb ypoka M CTaBUTh 3a/layH,
HEO0OXOAUMBIE LTSI ee
JOCTHKEHHUSI, TUIAHUPOBATh CBOIO
JESATEIbHOCTh M MPOTHO3UPOBATH
ee pe3ylbTarbl; paboTatb B
COOTBETCTBUM C TPEJIOKECHHBIM

aJITOPUTMOM, CBEPSITh CBOM
NEUCTBUS C LEILIO
KomMMmyHuKaTHBHBIE: CTPOUTH

peYeBbIC BHICKA3bIBAHUS B YCTHOU
dbopme, BecTH  JaUANOT WU
y4acTBOBaTh B JIUCKYCCUM IS
BBISIBJICHUS PA3HBIX TOUYEK 3PCHUS
Ha paccMaTpuBaeMylo
uHdopmaluioo,  BbIpaXaTb U
apryMEHTUPOBATh CBOIO TOYKY
3peHus

JInuHocTHbIe:  (dopMHpOBaHUE
JIOOPOCOBECTHOTO OTHOIIEHUS K
VICHHI0O W YMEHHUS YIPaBJIATh
CBOEH MO3HABATEIbHOU
JEATEITLHOCTHIO




Ta0JIUI, CXEM, OMOPHBIX
KOHCIIEKTOB, B TOM YHCIIC
u ¢ npumeHenneM KT

KUCIIOThI». BuneohparmMeHTb
nu cnaunbel  «IIpousBonucTBO
aMMUaKay.
Komnexuus «CpIpbe I
MOJIYYCHUS] CEPHON KHUCITOTBDY.
18/3 | O6oOmeHre u | YPOK-yIpaKHCHHE c | [IpoBoauTh orieHKy | [To3HaBaTe/IbHBIE: UCIIOIH30BaTh
4 CHUCTEMAaTH3aIM | UCIIOJIH30BAHUEM COOCTBEHHBIX 3HaKOBOE MO/IEJIMPOBAHHUE,
s 3HAHWK TI0 | CAMOCTOSITEIbHOM pPabOTHI 110 | JOCTHKEHUH B YCBOCHHH | OCYIIECTBIISATH CpaBHEHHUE,
TeMe BBITIOJITHCHHIO  TIPOBEPOYHBIX | TEMBI KJ1accu(HUKaIuio, cO3/7aBaTh
«Hewmeramnel u | TeCTOB, 3a1aHUI u | Koppexktuposats cBOM | 000011IEeHN S, yCTaHaBJIUBATh
1709 YIpaOKHCHHUH 3HaHUS B COOTBETCTBHH C | aHAJIOTHH,  JCJIAaTh  BBIBOJBI,
COCTMHECHHUSI IUTAHUPYEMBIM CTPYKTYPHUPOBATh HUH(POPMAIIHIO
HucTpykTaxk pe3ynbTaToOM PeryasituBHbie: GopmMynupoBaTh
no Th [TomyyaTh ~ XUMHMUECKYIO | IIEJIb ypOKa W CTaBUTh 3aJayH,
uHbOpMaITUIO U3 | HEOOXOUMBIE TUISt ee
Pa3UYHBIX UCTOYHUKOB JOCTHKEHUSI, TUIAHUPOBATh CBOIO
[IpeacTaBusTh NESATETbHOCTh M MPOTHO3UPOBATH
uHbOpMAIIMI0O TI0 TEMe | €€  pe3yabTaThl; paboTaTh B
«HemeTtammel» B BHJAC | COOTBETCTBHH C TPEAJIOKCHHBIM

aJITOPUTMOM, CBEPSITh CBOU
NEUCTBUS C LETILIO
KomMmyHuKaTHUBHBIE: CTPOUTH

peUeBbIC BBHICKA3bIBAHUS B YCTHOU
dbopme, BecTH  JaUAIOT WU
y4acTBOBaTh B JUCKYCCUM ISt
BBISIBJICHUS PA3HBIX TOUYEK 3PCHUS
Ha paccMaTpUBAEMYIO
uHopMaIuioo,  BBIpaXaTh U
apryMEHTUPOBATh CBOIO TOYKY




3peHus
JImunocTHbIe:  dopMHpOBaHUE
JOOPOCOBECTHOTO OTHOILICHUS K
VUCHHI0O W YMEHHUS YIPaBIsATh

YEPHBIC U LIBETHBIC.

CBSI3U MEXK]ly CTPOCHHUEM
aToMa, BUIOM
XUMHYECKOM CBSI3U U
THUIOM KPHUCTAJUTNYECKON
PELIETKH Y METAJIJIIOB —

CBOEH II03HaBaTEIbHOU
JeSATEIbHOCTBIO
19/3 | KontponbHas padora Ne 2 o Teme «HeMeTaiibl 1 UX COSTUMHEHUSD»
3
MeTtasibl 1 ux coeqnnenust (14 1)
1/36 | Obmas [Tono>xeHrne MeTanaoB B Ilo3HaBaTebHBbIE: HCIIOTH30BATH
. OobvsicHAmMb, 9TO TAKOE
xapaktepuctuk | [lepuoguueckoit cuereme | o 3HaKOBOE, aHaJIOrOBOE u
a METaJlJIOB XUMHUYECKUX dJeMeHTOB 1. U. dbuznyeckoe MOJICITUPOBAHUE;
MenzeneeBa, CTPOEHHE HX | XAPAKmepuzoeamo OCYILECTBJISITh KAYECTBEHHOE W
aTOMOB u KPUCTAJJIOB. | XUMHUYECKHUE DJICMEHTHI- KOJINYECTBEHHOE OTMCaHUE
Merannuueckas CBA3b u | MCTAJLJIBI 110 UX KOMIIOHEHTOB 00BeKTa,
MeTaJTHdecKast nosoxenuro B [ICXD OCYIIECTBIIATh CpaBHEHHE,
KpHUCTaJUIMYecKas pemvéTKa. Tpozrosuposams yCTaHaBJIMBAThH aHAJIOTHH,
duznueckue CBOMCTBA | o o orno e Ta OB TIO KJIaCCU(PHUITMPOBATSD, Jenarth
METaJlIOB: AIIEKTPO- 1| omoskenmio 8 TICXD BBIBOJIBI, TIOJIy4aTh HMHGOPMAIIHIO
TEIUIONPOBOJAHOCTb, U3 pa3IMYHBIX HWCTOYHUKOB U
OTpakaloIas  CIOCOOHOCTS, | ¥YCManasueams CTPYKTYpUpOBATh €€
IJJACTUYHOCTb. CmutaBel | HPUYHHHO-CJICICTBCHHBIC | PeryasiTuBHbIE: (HOPMYJIHPOBATH

1eJb ypoKa M CTaBUTH 3ajayd,
HEOOXOUMBIE TS ee
JIOCTUKEHUSI, TUIAHUPOBATh CBOIO
JEATEeIbHOCTh M TPOTHO3UPOBATH




MPOCTHIX BEIIECTB U UX
COE€IMHEHUN

2137

XUMHUYECKHUE
CBOMCTBa
METAJLJIOB

MeTannbl KakK
BOCCTAaHOBHTEIIH.
DJIEKTPOXUMUYECKUI pan
HaIpsHKEHUM.

B3auMmoneiictBue MeETalJIOB C

HEMETAJUIAMH, OKCHJIaMH,
KHCJIOTaMH, COJISIMU.
AJFOMUHOTEPMUS.
JleMoHCTpauuu
B3aumonericteue HaTpus,

JIUTHS ¥ KaJIbLHUsI C BOJIOM.
l'openue Hatpus, MarHus u
JKeJie3a B KUCIIOPOJE.
Bcrnbimka TepMUTHOM CMECH.
B3aumopericteue CMecCH
IOPOIIKOB CEpbl M IKeJe3a,
IUHKA U CEPBI.

B3aumoneiicteue aTroMUHHS C
KHUCJIOTAMH,  II[eJIOYaMH |
BOJIOM.

B3aumoneiictBue xeiae3a H
MEJIH C XJIOPOM.
BzaumogelictBue  Meau €
KOHIEHTPUPOBAHHOW  CEPHOMU
KHUCJIOTOM U a30THOM KHUCJIOTOMU
(pa3baBieHHOM u
KOHIICHTPUPOBAHHOW).

Ob6vscHamb, 4TO TaKOE
PSAI aKTUBHOCTH
METAJLIOB

Ilpumenamo ero nus
XapaKTEPUCTHKHU
XUMUYECKUX CBOMCTB
IIPOCTBIX BEIIECTB —
METaJIJIOB

Ob606wame cucteMy
XUMHUYECKHUX CBOMCTB
METaJIJIOB KakK
BOCCTAHOBUTECIILHEIC
CBOMCTBA

Cocmasnams
MOJICKYJISIPHBIC
YpPaBHEHUSI peaKIuu,
XapaKTEPU3YIOIINX
XUMHUYECKHE CBOMCTBA
METaJJIOB B CBETE YUCHUS
00 OKHMCJIUTEILHO-
BOCCTAHOBHUTEJIHLHBIX
Iporieccax, a peakIuu ¢
y4acTUEM DJICKTPOJIUTOB
IPEACTABIISATh TAKXKE U B
MOHHOM BH/IE

ee pe3ylnbTarbl; paboTatb B
COOTBETCTBUHM C MPEJI0KEHHBIM

QIrOPUTMOM,  CBEpPATb  CBOM
JIEUCTBHUS C LIETIBIO
KoMMmyHMKAaTHBHBIE:  CTPOUTH

PCYUCBBIC BLICKA3bIBAHUA B YCTHOﬁ

dopme, crpouth dhdexTHuBHOE
B3aHMMOJICHCTBHE c
OJIHOKJIAaCCHUKAaMH, BBIpaXaThb H
apryMEHTHpPOBaTh CBOIO TOYKY
3peHUS

JIuunocTHbie:  DopMHpOBaHUE
YMEHHUS YIPaBJIATh CBOEH
MMO3HABATEIIbHON JIESITEIbHOCTHIO,
dbopmupoBaHue Hay4HOTO
MHUPOBO33PEHUS




JlaGopaTopHblii  onbIT 37,
Bzaumopencteue kemesa ¢
pactBopoMm cyibdara meau (1)

Habrrwooams u
ONuUCHIBAMb PEAKITUU
MEK]Ty BEIECTBAMHU

38

Oo6mmas
XapaKTePUCTHK
a DJIEMEHTOB

| A-rpymiibt

OO6miast xapakTepucTHKa

AIIEMEHTOB |A-Tpyniib
Oxcupl U THJIPOKCH/IBI
IIEJIOYHBIX ~ METAJIOB,  HX
HOJIyYEHUE, CBOICTBA,
IIPUMECHEHHUE. Baxnenmmue

COJIM HIEJIOYHBIX METAJIJIOB, UX
3HAUYCHUE B KUBOU M HEIKHUBOU
MIPUPOJIC U B )KU3HU YETIOBEKA.
Jemoncrpauusa Okpacka
IUTAMEHH COCTMHEHHUSIMU
IIEJTOYHBIX METAJIIOB

Ob6vscHams STUMOJIOTHUIO
Ha3BaHUS TPYIIIBI
«UIEJIOYHBIE METAJLIBD)

Jlasams 001ILYIO
XapaKTePHUCTUKY
IEJIOYHBIX METAJIOB I10
ux noJiosxkenuio B IICXD

Xapaxkmepuzoeamu
cTpoeHue, GU3NIECKUE U
XMMHUYECKHE CBOMCTBA
II[EJIOYHBIX METAJIJIOB B
CBETE 00IIIETO,
0COOEHHOTO U
€IMHUYHOTO

IIpeockazvieams
dusnueckue u
XAMUYECKHE CBOMCTBA
OKCHJIOB U THIPOKCHIOB
IIEJIOYHBIX METAJIJIOB Ha
OCHOBE MX COCTaBa U
CTPOCHHUS H
noomaeepaHcoamn

Ilo3naBaTebHBIE: UCITOJIB30BAThH
3HAKOBOE MOJICJTUPOBAHHE,
OCYIIECTBJISITh CpaBHEHHE,
KJIacCU(HUKAIIHIO, co3/1aBaTh
0000111eHu s, yCTaHaBJINBATh
aHAJIOTUH,  JeNaThb  BBIBOJBI,
CTPYKTYPHPOBaTh HHPOPMAITHTO

PeryasituBnbie: (GopmMyInpoBaTh
b ypOKa W CTaBUTh 3aJIayH,
HE0OXOaUMBIE TUTST ee
TOCTIDKCHHSI, TUIAHUPOBATh CBOIO
NEATeTLHOCTh M MPOTHO3HPOBATH
ee pe3yiabTarel; paboTrath B
COOTBETCTBUHM C MPEJI0KEHHBIM

aJrOPUTMOM, CBEPSATH CBOU
NENUCTBHUS C MEIILIO
KoMmmyHuKkaTuBHbBIE: CTPOUTH

peYeBbI€ BBICKA3bIBAHUSI B YCTHOM
dbopme, BecTH  aUANOT WU
y4acTBOBaTh B JUCKYCCUM st
BBISIBJICHUS PA3HbIX TOYEK 3PEHUS
Ha paccMaTpuBaeMylo
uH(popManuioo,  BbIpaXaTb U




MIPOTHO3bl YPaBHCHUSAMU
COOTBETCTBYIOIIUX
peakiuin

1Ipo6ooums pacdeTsl 1o
XUMUYECKUM (popmyiiam
U YPaBHEHUSIM pEaKIInii,
IPOTEKAIOLIUX C
y4aCTUEM IETTOYHBIX
METaJJIOB U UX
COeINMHECHUN

4/39

OO0mmas
XapaKTEPUCTHK
a 5JIEMEHTOB
IHA-Tpynmb

OOmast xapakTepucTHKa
DIIEMEHTOB [ HA-rpynmbt
Oxcubl u TUAPOKCHUJIBI
LIEJIOYHO3EMEIBHBIX
METaUIOB, HX  IOJY4YEHHUE,
CBOWCTBA, IIPUMEHEHHUE.
Baxueimmue cou
LIEJIOYHO3EMETBHBIX
METAJJIOB, WX 3HAYCHUE B
JKUBOM U HEXHUBOM IIPUPOAE U
B KU3HU YeI0BEKA.
Kap6onatsl "
TUAPOKAPOOHATHI KaIbIIHSI.
JlemoHcTpauuu Oxkpacka
IJIJAMEHH COCIMHEHUSMHU
HIEJ0YHO3EMETBHBIX
MeTauioB. ['alieHue wu3BeCTH
BOJIOU

ObvscHsamb YTUMOJIOTHIO
Ha3BaHUS TPYIIIBI
«IEJI0YHO3EeMETBLHBIE
METAJUIBD»

Jlasamsb 001ITYIO
XapaKTePUCTHKY
anemMeHTOB || A-rpynmsl
10 UX MOJIOKEHUIO B
I[ICXD5

Xapaxkmepuzoeamu
cTpoeHue, (GU3NISCKUE U
XMMHUYECKHE CBOMCTBA
I1EJIOYHO3EMEIIBHBIX
METAJIJIOB B CBETE
00111eT0, 0COOEHHOTO U
€IMHUYHOTO

IIpeockaszvieamo

apryMEHTUPOBATh CBOIO TOYKY
3peHus
JImuHocTHbIe:  dopMHpOBaHUE

JIOOPOCOBECTHOTO OTHOIIEHUSI K
YYEHUI0O M YMEHHUS YIPaBISTh
CBOCH MMO3HaBaTEIbHOM
JIEITEIHLHOCTBIO




JlaGopaTopHblii  onbIT  38. | hu3HUUYECKHE U
[TomyueHnne U3BECTKOBOM BOJBI | XHMUYECKHE CBOHCTBA
Y OTIBITHI C HEH OKCHJIOB U TUIPOKCHIOB
anemMeHToB || A-rpymmb
Ha OCHOBE MX COCTaBa M
CTPOCHHS U
noomeepaHcoams
MIPOTHO3bI YPaBHCHHUSIMHU
COOTBETCTBYIOIIHNX
peaxkumi

IIposooums pacueTsl 1O
XUMUYECKuM (popMynam
Y YPAaBHEHHUSIM PEAKIINM,
MPOTEKAIOIIUX C
y4acTHEM
HIEJI0YHO3EMETBHBIX
METAJIJIOB U UX
COCMHEHUN




5/40

KecTkocTh
BOJBI U

CcocoOFbI €e
YCTpaHCHHUSI

KéctkocTh BO/IBI:
BpEMEHHasi W  IOCTOSTHHAas.
CrnocoOb1 YCTpaHEHHUS
BPEMEHHOM KECTKOCTH.
Cnoco0b1 YCTpaHEHHUS
MMOCTOSIHHOM JKECTKOCTH.
MoHuTHI.

Memoncrpanun  [lomyuyenue
JKECTKOM BO/IbI
B3aUMOJCUCTBUEM

YTJIEKUCIIOTO rasza u
HM3BECTKOBOM BOJIBI.
Ycrpanenue BPEMEHHOU
J)KECTKOCTH BOJIbI KHUIISTUYCHHEM
5 no0aBJIeHUEM COJIBI.
Ycrpanenue MOCTOSIHHOM

KCECTKOCTH BOBI JIO63_BJ'ICHI/ICM

Ob6vscHams TIOHATHE
«KECTKOCTDH BOIBI»

Paznuuams BpeMeHHYIO
Y TIOCTOSIHHYIO
KECTKOCTh BOJBI

IIpeonazams criocoObl
YCTPaHECHHS )KECTKOCTH
BOJIBI

IIposooums, Habarooams
U ONUCHLIBAMDb
XUMHUYCCKUH
AKCIIEPUMEHT C
COOJIFOICHUEM MPaBUIT
Tb




coapl. VIOHUTHI ¥ MPUHIIAIT WX
nericTBus (BuseodparMeHT)

7142

ANOMUHUN 1
ero
COEIUHEHUI

COCI[I/IHGHI/IH AJIIOMUWHUA

B npupone.  XHMHYECKHE
CBOICTBA ATIOMUHHSL.
Ocobennoctu OKcHIa n
TUJIPOKCUTA QIIOMUHHS  KakK
aM(poTepHbIX COEIMHECHUM.

Baxueiimme coiam aJIrOMHHHSA
(xmopun, cynbsdar).
JleMoHCTpauuu

Komnekmus MIPUPOTHBIX
COCIUHECHUH aJTFOMUHUSI.
BuneodpparmenTsl u  craiisl
«OKcu aJIIOMHHHS U €ro
MOU(DHUKAITAI.

[Tonyuenue aMmdoTtepHOro
TUAPOKCUTA  QIIOMUHHS U
HCCJIEIOBAHUE €T0 CBOMCTB.

Xapaxmepuzosamo
ATFOMUHUU 110 €ETO
noyioxxeduro B [ICXD

Onucwieams CTPOCHHUE,
busnueckue u
XMMHUYECKUE CBOMCTBA
ATIOMUHUS, TTIOATBEPKIAs
HX COOTBETCTBYIOIIUMU
YPaBHEHUSIMU PEAKLIUI

Ob6vsicHamb
JNBOVMICTBEHHBIN XapaKTep
XUMHUYECKHUX CBOMCTB
OKCHJA U TUIPOKCHUAA
ATIOMUHUS

Konxpemuzuposamuw
AIEKTPOTUTUYECKOE
MOJIy4YE€HHE METAJJIOB HA
MpUMEpPE TPOU3BOACTBA
ATIOMHHUS

Yemanasnusame
3aBUCUMOCTH 00J1acTel
MIPUMEHEHUS aTFOMUHUS
1 €ro CINIaBOB OT

ITo3HaBaTeIbHBIE: HCIIOIH30BAThH
3HAaKOBOE MOJICTUPOBAHUE,
OCYIIECTBIISTh CpaBHEHHUE,
KJIacCU(UKAIHIO, CO3/1aBaTh
0000111eHu s, yCTaHaBJIMBATh
aHAJIOTHUH,  JeNaThb  BBIBOJBI,
CTPYKTYPHPOBATh HHPOPMAITHIO

PeryasituBHbie: GopmMynupoBaTh
1eJdb ypoka M CTaBUTh 3aj/layH,
HEO0OXOUMbIE LTSI ee
JOCTHKEHUSI, TUIAHUPOBATh CBOIO
NESATETLHOCTh M MPOTHO3UPOBATH
ee pe3yiabTarel; paboTrath B
COOTBETCTBUHM C MPEJI0KEHHBIM

aJITOPUTMOM, CBEPSTH CBOU
NEUCTBUS C LETBIO
KomMmyHuKaTHUBHBIE: CTPOUTH

peYeBbIC BBHICKA3bIBAHUS B YCTHOU
dbopme, BecTM  JaUAIOT WU
y4acTBOBaTh B JHUCKYCCHHM IS
BBISIBJICHUS PA3HBIX TOUYEK 3PCHUS
Ha paccMaTpUBAEMYIO

uHdopmaIuioo,  BbBIpaXaTh U
apryMEHTUPOBATh CBOIO TOYKY
3peHus




CBOMCTB 3THX BCIICCTB

1Ipo6ooums pacdeTsl 1o
XUMHUYECKUM (popMynam
Y YPaBHEHUSIM PEaKIIUM,
MPOTEKAIOIIUNX C
y4acTUEM aJIFOMUHUS U
€ro COeIMHEHUN

9/43-
44

Keneszo u ero
COETMHEHUSA

Oco0EeHHOCTH CTPOEHHUS

atoma kenesa. JKemeso B
npupone. Baxnenmme pyasl
J)Kenesa. Oxcuapl u
rugpokcuasl  okeneza(ll) wu

xenesa(l1l). Conu xenesza(ll) u

xeneza(lll). O6napyxeHue
MOHOB KAaTHOHOB Keje3a B
pacTBope. 3HayeHue

COCIMHEHNN JKee3a.
JlabopaTtopusbie onbiThl 39.
[Tomyuenue TUJIPOKCUIOB
xenesa (1) u (1)

40. KauecTBeHHBIE peaklMu HA
KAaTHOHBI JKeJe3a

Xapakmepuzosamuo
IIOJIOJKEHHE JKejIe3a B
I[ICX5 u ocobeHHOCTH
CTPOCHUS €ro aTomMa

Onucwieams CTPOCHHUE,
(duznueckue u
XMMHUYECKUE CBOMCTBA
xKeJesa, MOJATBEPKIas UX
COOTBETCTBYIOIIUMU
YPAaBHEHUSIMHU PEAKIUI

ObvscrHamey HaINYNE
JIBYX TEHETHICCKUX
PAIOB COEAUHEHUN
xenesa Fe" u Fe**

Yemanasnusame
3aBUCUMOCTH 00J1acTel
MIPUMEHEHHUS Kefe3a U
€ro CIIJIABOB OT CBOMCTB
JTUX BEIECTB

JINYHOCTHBIE: dbopmupoBanue
JIOOPOCOBECTHOTO OTHOIIEHUSI K
VYEHUI0O W YMEHHUS YIPaBIISTh
CBOCH MMO3HaBaTEIbHOM
JIEATEILHOCTBIO




IIposooums, Habar0Oamo
U ONUCHLIBAMD
XAMUYECKUHN
AKCIIEPUMEHT C
cOOJII0/IEHUEM TTPaBUII
Th

1Ipo6ooums pacdeTsl 1o
XUMUYECKUM (popmyniam
U YPaBHEHUSIM PEaKIIUil,
IPOTEKAIOIIUX C
y9acTHEM JKeJie3a U €ro
COeINHECHUN

10/4

Koppo3sus
METAJIOB U
CIIOCOOBI
3aIlIMTHI OT HEeE.

NHCcTpyKTaX 1O
Tb

Koppo3sus xumnueckas u
AIEKTPOXUMHUYECKas. 3aluTa
METaJVIOB OT KOPPO3HUH.
Hemoncrpanun  Komnekuus
«XUMHUYECKHUE WCTOYHUKHU
TOKa» pe3yabTaThl
JUITEIIBHOTO  DKCIEPUMEHTA
[0  W3YYEHHI0  KOPPO3HUHU
CTaJIbHBIX U3EINN B
3aBUCHUMOCTH  OT  YCJIOBHUU
IIPOLIECCOB

Ob6vscHAmMb TIOHATHE
KKOPPO3HUS»

Paznuuams xumumyaeckyro
U DJIEKTPOXUMHUYECKYIO
KOPPO3HIO0

Hnnocmpuposamo
puMepaMu MOHATHS
«KOPPO3USY,
«XUMHUYECKAST KOPPO3US»
, «IJIEKTPOXUMHUYECKas
KOPPO3US»

Xapaxmepuzoeams
CITIOCOOBI 3aIUTHI
METaJJIOB OT KOPPO3UHU

Ilo3naBaTe/ibHbIE: UCITOJIB30BATH
3HAKOBOE MOJICITUPOBAHUE,
OCYIIIECTBIISTh CpaBHEHHUE,
KJIacCU(UKAIHIO, CO3/1aBaTh
00001IeHu s, yCTaHaBJINBAThH
aHAJIOTUHM,  JIeNaThb  BBIBOJBI,
CTPYKTYPHUPOBaTh HH(POPMAIIHIO

PeryasituBHbie: GopmynupoBaTh
1eJb YpoKa W CTaBUTh 3aJaud,
HEO0OXOMMBIC TUISt ee
JTOCTDKCHHSI, TIAHUPOBATh CBOO
JEATEILHOCTh M IMPOTHO3HPOBATH
ee pesyJabTarbl; paboTath B
COOTBETCTBUHM C MPEI0KESHHBIM
aNTOPUTMOM,  CBEPATh  CBOM




11- | Metamisl B Merauisl B ipupoe: B Ka JIEUCTBHUS C LIEIIbIO
accuguyuposams
12/ | npupone. CBOOOJTHOM BUJI€ U B BUJIE b KoMMmyHMKaTHBHBIE:  CTPOUTH
46- | [londarue o coenuHenuid. [lonsitue o OPMEI HPHPOAHBIX peUeBbi€ BHICKA3bIBAHUSI B YCTHOM
) COEIMHEHUI METaJIJIOB
47 MeTaJuTypruu MeTamutypruu. YépHas u dopme, BecTH  OHAIOT U
[[BETHAs. METAJLTYPIHsl. Xapaxmepuzo6amp y4acTBOBaTh B JUCKYCCUM ISt
[MupomeTanmyprus, o01Ie crocooml BBISIBJICHUS PA3HBIX TOUEK 3PEHUS
TUAPOMETANIIYPIrus, HOJTY4CHHMA MCTA/UIOB Ha paccMaTpuBaCMyrO
DIEKTPOMETAILTYPIHAL. Konkpemusuposams uHopMaIuio,  BBIpAXaTh |
JIoMEeHHBIH TIpoIece. CII0COGHI MOy CHHs apTyMEHTHUPOBATh CBOIO TOYKY
ITepepaboTka 4yryna B CTamb. | o000 pUMepaMH 1 3peHus
DIIEKTPOJIU3 PACIIaBOB. yPABHCHUSME PEaKIIaii ¢ JInuHocTHbIE:  (GOpMHpPOBaHUE
COCTABTCHIEM JIOOPOCOBECTHOTO OTHOIIEHUS K
AJIEKTPOHHOTO OanaHca YHCHUIO M yMCHHA  yNPABIATH
CBOEH MO03HABATEIILHON
JeSATEITLHOCTHIO
13/4 | OGoOGrieHne Ypok-ynpaxHeHue c | [IpoBoauTh onieHKy | [To3HaBaTebHBIE: UCIIOIb30BaTh
8 3HaHUHN 10 | UCTIOJIh30BAHUEM COOCTBEHHBIX 3HAKOBOE MOJIETTUPOBAHHUE,
TEeMe CaMOCTOSITEIIbHON pa0OThl TIO | JOCTMIKCHHH B YCBOCHUU | OCYIIECTBIISATH CpaBHEHHUE,
«Mertamibny BBITIOJITHCHUIO ~ TIPOBEPOYHBIX | TEMBI KJ1accu(uKaIuio, co31aBaTh
TECTOB, 3aJIaHu’ u | Koppektuposatb cBOM | 00001IICHMS], yCTaHaBJINBAThH
YIpaKHCHHUH 3HaHUS B COOTBETCTBHH C | aHAJIOTMH,  JCNaTb  BBIBOJEI,
TUTAaHUPYEMBIM CTPYKTYPHUPOBATh HHPOPMAITHIO
pe3ynbTaTOM PeryasituBHbie: (popmMyInpoBaTh
[TomyyaTh ~ XUMHYECKYIO | IIEJIb ypOKa W CTaBUTh 3ajayH,
uH(bOpMAaITUIO U3 | HEOOXOUMBIE TUISt ee
Pa3TUYHBIX UCTOYHUKOB JOCTIKEHHUSI, TUIAHUPOBATH CBOIO
[IpeacraBusTh NESATEeTLHOCTh M MPOTHO3UPOBATH
uHOpPMAIIMI0O TI0 TEMe | €€  pe3yabTaThl; paboTaTh B




«MeTannbby B BHJIC
Ta0JIMIl, CXEM, OIOPHBIX
KOHCIIEKTOB, B TOM YHCJIE
u ¢ npumeHenneM KT

COOTBCTCTBHHN C IIPCHIIOKCHHBIM

QITOPUTMOM,  CBEpPATb  CBOU
JIEUCTBUS C LIETIBIO
KoMMmyHMKaTHBHBIE:  CTPOUTH

peuUeBbIE BBICKA3BIBAHUS B YCTHOM
dopme, BecTM  AMAIOr U
y4acTBOBaTh B JIUCKYCCHM IS
BBISIBJICHUS PA3HBIX TOYEK 3PEHUS
Ha paccMaTpuBaeMyIo
uH(popManuIoo,  BbIpaXaTb U
apryMEHTUPOBATh CBOIO TOYKY
3peHus

JImunocTHble:  popmupoBaHue
JOOPOCOBECTHOTO OTHOILEHUS K
YUYCHHI0O W YMEHHUS YIPaBJIATh

BHBIX 3aJ1a4 110
TEME
«INEKTPOIUTUY

npeACcTaBiIeHu 00
OKHUCJIATEILHO-
BOCCTAHOBHUTEIBHBIX PEAKITUIX

npudbopamu B
COOTBETCTBHH C
paBUJIaMHU TEXHUKHU

CBOEH MO3HABATEILHOU
JIESITEIIbHOCTBIO
14/4 | KontponbHas padora Ne 3 o Teme «MeTambn
9
JlaGopaTopHblii IpakTUKYM (7 4)
1/50 | [Ipaktuyeckass | CBoO¥CTBa KMCIIOT, OCHOBaHUM, | Ymemsb oOpamarbes ¢ Ilo3znaBaTe/IbHbIE:
pabota Ne 1 OKCHJIOB M COJICH B CBETE 71a60paTOPHBIM CaMOCTOSITEIILHO TTPOBOIUTH
Pemenne TEOPHUU AIEKTPOJTUTHICCKON 000pyIOBaHUEM U HaOJIFOCHUS, MCIIOJIb30BaTh
SKCIEPUMEHTAJ | JUCCOIMALIUU U HarpeBaTeIbHbIMU 3HAKOBO-CHMBOJINUECCKHUE

CpeACTBa JIsl PaCKPBITHUS
CYIIHOCTH HPOLIECCOB,
yCTaHaBJIMBATh aHAJIOTHUH,




eckas
JTCCOLAALIS»
HNucTpyKTax mo
Tb

0€e301acHOCTH

Habawooams u onucvieamo

CBOKCTBA JIEKTPOJIUTOB
Dopmyauposams BbIBOIbI
IO pe3yJibTaTam
IPOBEAEHHOTO
JKCIIEpUMEHTA
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[IpakTrueckas
pabota Ne 2.
N3yuenne
CBOWCTB
COJISTHOU
KHCJIOTBI
NHCcTpyKTaX 1O
Th

ComnsgHas KucioTa Kak
CUJIbHBIN DJIEKTPOJIHT.

TunuyHble peakiuu KUCIIOT,
XapaKkTepHBIE JJIS1 COIMSTHOU
KHUCJIOTBI: B3aUMO/ICHCTBUE C
METaJIJIAMHU, OCHOBHBIMH U

aM(bOTepHI)IMI/I OKCHIaMu,

OCHOBAaHUAIMH U aM(l)OTepHI)IMI/I

I'mApOKCUAaMM, COJISIMMU.

KauecTBeHHas peakiusa Ha

XJIOPUI-HOH

Ymems oOpamathes ¢
1a00paTOPHBIM
000pyI0BaHUEM U
HarpeBaTeIbHbIMU
npudopamu B
COOTBETCTBUH C
npaBwiamu Th

Habnwoams cBoiicTBa
AIEKTPOJUTOB U
POUCXOJIAIINX C HUMH
SIBJICHUH

Habnwooamo u
ONUCLIBAMb PEAKITUH C
y49acCTHEM DJICKTPOITUTOB

Dopmynuposams
BBIBOJIBI 10 PE3YyJIbTATAM
IIPOBEIEHHOTO
JKCIIEPUMEHTA

(bopMyIMPOBATH BHIBO/IBI
PeryasiTuBHbIE: [JITAHUPOBATH
CBOIO JIESTEIBHOCTD U
MIPOTHO3UPOBATh €€ Pe3yIbTaThl,
BBITIOJIHATD 3a/IaHUS 110
OTPEJEIICHHOMY alIrOPUTMY,
CpaBHMBATh PE3YJIbTATHI C
ATAJIOHOM, MPU HEOOXOAUMOCTH
KOPPEKTUPOBATh OIIMOKHY ,
CaMOCTOATENBHO O(POPMISATH
OTYET

KoMMYHMKATHBHBIE: CTPOUTH
pEUEBbIC BHICKA3bIBAHUS B YCTHOM
U TUCbMEHHOM (hopme; padoTaTh B
rpynne JJis JOCTHKESHHUS 1IeIIH;
cTpouTh 3 (PeKTUBHOE
B3aMMOJICUCTBHE C YUUTEIIEM U

OHOKJIACCHUKAMH
JINYHOCTHBIE: dbopmupoBaHue
MO3HABAaTEJILHOTO  HWHTEpeca K
U3YUCHUIO XHAMUH,
dhopmupoBaHue YMEHHUS
IrPaMOTHOTO oOpaieHus c
BEILIECTBAMHU B OBITY u

XUMHUYECKO J1abopaTtopuu
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[IpakTnueckas
paborta Ne 3.
N3yuenue
CBOMCTB CEpPHOM
KHCJIOTBI
NucTpyKTax o
Th

CepHas KHCIIOTa KaK CUJIbHBIN
ANEKTPONUT. TUNTNYHBIE
peaKUuu KUCIOT, XapaKTepHbIC
JUIs1 pa30aBJICHHOM CepHOMU
KHUCJIOTBI: B3aUMO/JICHCTBUE C
METAJIJIAMHU, OCHOBHBIMH U
aM(pOTEPHBIMU OKCHIAMH,
OCHOBAHUSMU U aM(POTEPHBIMU
TUAPOKCUIAMH, COJISIMH.
KauecTBeHHas peakuus Ha
Cyab(haT-uoH

Ymems oOpamarhces C
1a00paTOPHBIM
o0opy/IOBaHUEM H
HarpeBaTeIbHBIMU
npudopamMu B
COOTBETCTBHH C
npaBwiamu Th

Habnwoamw cBoiicTBa
AJICKTPOIUTOB U
IMPOUCXOJIAIINX C HUMH
SIBJICHUU

Habnwooamo u
ONuUCHIBaMsb PEAKIIAN C
y4aCTHEM 3JICKTPOJIUTOB

Dopmynuposams
BBIBO/IbI 110 pe3yJibTaTam
MPOBEIAECHHOTO
AKCIIEPUMEHTA

Ilo3HaBaTeJbHbIE:
CaMOCTOSTENbHO MPOBOJIUTH
HaOJII0ACHU S, HCTIOJIB30BATh
3HAKOBO-CUMBOJINYECKHE
CpeliCTBa JJIsl pACKPBITHUS
CYIIIHOCTH TIPOILIECCOB,
yCTaHaBJIMBATh aHAJIOTUH,
(OpMyIMpPOBATH BHIBOIBI

Pery /iiTUBHBIE: TUTAHUPOBATH
CBOIO JI€SATENBHOCTD U
MIPOTHO3UPOBATh €€ Pe3yIbTaThl,
BBITIOJHSATH 33/IaHUSA T10
OIIpEIEIEHHOMY aJITOPUTMY,
CpPaBHUBATbH PE3YJIbTATHI C
ATAJIOHOM, TIPU HEOOXOUMOCTH
KOPPEKTHUPOBATh OIIMOKH ,
CaMOCTOSATENEHO O(POPMIISThH
OTYeT

KoMMYyHMKATHUBHBIE: CTPOUTH
pedeBbie BBICKA3bIBAHMSI B YCTHOU
Y TUCbMEHHOM (hopme; paboTaTth B
rpynne s JOCTHKEHHUS LIeIIH;
CTpouTh 3¢ (PeKTUBHOE
B3aMMOJICMCTBUE C YUUTEIIEM U

OJTHOKJIACCHUKAMHU
JIuuHocTHBIE:  (opMHpoBaHHUE
MMO3HABAaTEIILHOIO  HHTEpeca K
U3YYCHUIO XHUMHH,
dhopMupoBaHHE YMEHHS




IrpaMOTHOTO oOparnieHus c
BEILIECTBAMH B OBITY U
XUMHUYECKOH JIabopaTopuu
4/53 | [Ipaktrueckas | [lomyueHue, coOupanue u Ilo3HaBaTeJIbHbIE:
THonyuams, cooupams u
paborta Ne 4. pacro3HaBaHUE aMMHAKA. CaMOCTOSITEIILHO ITPOBOJAUTH
pacno3naeams aMMHUAK
[lonyuenne N3ydeHne pacTBOPUMOCTH HaOII0/ICHUS,_ UCTIOIb30BATh
aMMHaKa u aMMHaKa B BOJE U Ymemo O6paHlaTBCSI C 3HAKOBO-CHUMBOJINYECCKUE
W3YUYEHHE €TO XapaKTEPUCTUKA OCHOBHBIX 1a00PaTOPHBIM CpEeACTBa ISl PACKPBITUS
CBOWCTB CBOICTB rAjJipaTa aMMHaKa. 000pyI0BaHUEM U CYLIHOCTH IPOLIECCOB,
HNucTpykrax no | KauectBeHHast peakuus Ha HarpeBaTeJIbHbIMU YCTaHABJIMBATh aHAJIOTUH,

Thb

KaTuOH aMMOHUA

npudopamu B
COOTBETCTBHH C
npasunamu Th

Habnwoamo u
onucvlBams XUMUYECKUNA
AKCIIEPUMEHT

Dopmynuposams
BBIBO/IbI 110 pe3yJbTaTam
MPOBEIAECHHOTO
AKCIIEPUMEHTA

Compyonuuams B
npoiiecce yueOHOro
B3aUMOJICUCTBUS IIPU
paboTe B rpymnmnax

Tonyuams, cobupams u
pacnosnaseamao
YTJIEKUCIIBIM Ta3

(OpMyIMpPOBATH BHIBOIBI
PeryJiiTUBHBIE: TUIAHUPOBATH
CBOIO JEATENBHOCTD U
IIPOTHO3UPOBATh €€ Pe3yJIbTaThl,
BBITIOJIHATH 33/1aHUS 110
ONPENEIEHHOMY aJITOPUTMY,
CpaBHUBATh PE3yJIbTATHI C
ATAJIOHOM, TIPU HEOOXOUMOCTH
KOPPEKTUPOBATh OIIHOKH ,
CaMOCTOATENBbHO O(POPMIISAThH
OTYeT

KoMMyHMKATHBHBIE: CTPOUTD
peueBbI€ BHICKA3bIBAHUS B YCTHOM
Y TUCbMEHHOM (hopme; paboTaTh B
rpynne s JOCTHKEHHUS LI,
cTpouTh 3 (PEeKTUBHOE
B3aUMOJIEUCTBUE C YUUTEIIEM U
OJIHOKJIACCHUKaMH
JINYHOCTHBIE:

dbopmupoBanue




Ymems oOpamarhces C
1a00paTOPHBIM
o0opy/IOBaHUEM H
HarpeBaTeIbHBIMU
npudopamMu B
COOTBETCTBHH C
npaBwiamu Th

Habnwooamo u
ONnuUCbIBAMb XUMAYECKUN
SKCIIEPUMEHT

Dopmynuposams
BBIBOJIBI 10 Pe3yJIbTaTaM
MPOBEICHHOTO
AKCIIEPUMEHTA

Compyonuuams B
nporuecce yueOHOTo
B3aUMOJEHCTBUS IIPU
paboTe B rpymnmnax

II03HAaBAaTCIILHOTI'O HHTCpPCCa K

U3Y4YECHUIO XUMUH,
dbopmupoBaHue yMEHUs
IPaMOTHOTO oOparnieHus C
BEIIECTBAMHU B OBITY u

XUMHUYECKO J1abopaTopuu

6/55

[IpakTrueckas
paboTta Ne 6.
KectkocTh
BOJIbI U
CIOCOOBI ee
yCTpaHEHUsI
HNHcTpyKTax no
Th

[TomydyeHune KEeCTKOM BOIBI
B3aMMOJICCTBUEM
YTJIEKUCIIOTO Ta3a u
M3BECTKOBOM BO/IBI.
YcTrpaHeHre BpeMEHHOU
YKECTKOCTH BOJIbI KUIISTYCHUEM
1 100aBICHUEM COJIbI.
YcTpaHneHne mOCTOSIHHOM
JKECTKOCTH BOJbI J0OABICHHEM

Tonyuams, cooupamo u
pacnosnasamao
YIJIEKUCIIBIN Ta3

Ymemw obGpamarees ¢
1a060paTOPHBIM
000pyIOBaHUEM U
HarpeBaTeIIbHBIMU
npudbopamu B

Ilo3HaBaTeJbHbIE:
CaMOCTOSITEIILHO TTPOBOAUTH
HaOJII0/ICHHS, MICIIOJIH30BATh
3HAKOBO-CHMBOJINYCCKHUE
CpeICTBA JJIsl PACKPBITHS
CYIIHOCTH HPOLIECCOB,
YCTaHaBJIMBATh aHAJIOTUH,
(GbOpMyIPOBATH BHIBOIBI
PeryjsiTuBHbBIE: TUIAHUPOBATH




conrnl. McnibITaHue sKeCTKOMU
BO/JIbl PACTBOPOM MbLjIa

COOTBETCTBHH C
npaBwiamu Th

Habrrwooams u
onucvleams XUMAYECKUN
AKCIIEPUMEHT

Dopmynuposamo
BBIBO/IbI 10 pE3yJIbTaTam
POBEAEHHOTO
AKCIIEPUMEHTA

Compyonuuams B
npouecce yueOHOro
B3aMMOJICUCTBUS TIPU
paboTe B rpymnmax

7156

[IpakTrueckas
pabota Ne 7.
Pemenue
AKCIEPUMEHTAII
BHBIX 3a7a4 10
TeMe
«MeTanab»

NHCcTpyKTaX 1O
Th

Pemntenne
AKCIIEPUMEHTAJIBHBIX 3a/1a4 Ha
pacno3HaBaHUE U TIOJIYUYECHUE
METAJUIOB U UX COCIUHEHUUN

DKCIEpUMEHTAIBHO
uccneo0o6ams CBOMCTBA
METAJIJIOB U UX
COEIMHECHUH, PEIIaTh
AKCIIEPUMEHTAILHBIC
3a71a4M 110 TEME
«MeTaiby

Ymemw obOpamarscs ¢
1a060paTOPHBIM
o0opy0BaHUEM U
HarpeBaTeIbHBIMU
npudbopamu B
COOTBETCTBUH C
npaBwiamu Th

CBOIO JIESITEIBHOCTD U
MPOTHO3UPOBATh €€ Pe3yJIbTaThl,
BBITIOJIHATD 3a/IaHUS 110
OTPEJEIICHHOMY alIrOPUTMY,
CpPaBHUBATbH PE3YJIbTATHI C
ATAJIOHOM, MPU HEOOXOAUMOCTH
KOPPEKTUPOBATH OLTHOKH ,
CaMOCTOATENBbHO O(POPMISTH
OTYET

KoMMYHMKATHBHBIE: CTPOUTH
peUeBbie BBICKA3bIBAHMS B YCTHOU
Y TUCbMEHHOM (hopme; paboTaTth B
rpynne JJist JOCTHKESHHUS 1IEeIIH;
CTpouTh 3 (PEeKTUBHOE
B3aMMOJICICTBHE C yUUTEIEM U
OJTHOKJIACCHUKAMHU
JInuHocTHBIE: (hOpMUPOBaHHE
M03HABATEJILHOTO UHTEpECca K
U3YYCHUIO XUMUH,
dhopmMupoBaHUE YMEHHUS
rPaMOTHOTO OOpaIEeHHUsI C
BEILIECTBAMHU B OBITY U
XUMHUYECKO J1abopaTtopuu




Habnwooamo u
Onucvl8ams CBONCTBA
METAaJJIOB U UX
COE€IMHEHUN

Dopmynuposamo
BBIBOJIBI IO pe3yjIbTaTaM
POBEAEHHOTO
AKCIIEPUMEHTA

Compyonuuams B
npouecce yueOHOro
B3aMMOJICHCTBHSI IPU
paboTe B rpyrmmax

XuMHUS M OKpY:Kaomas cpeaa (2 4)

1/57

XUMHUYECKUU
COCTaB
IJTAHETHI 3eMJIA

NHCcTpyKTaX 1O
Tb

Ctpoenue 3emiu: sapo,

MaHTHs, 3€MHasg Kopa, HX
XAMUYECKUHI COCTaB.
Jlutocdepa u e€ XUMUYECKUN
coctaB. MuHnepansl. Pynsl.
OcanouHbie MTOPO/BI.
[Tone3Hbie HCKOITa€MBIE.
XUMHUYECKAN COCTaB
ruapocdepsl. XUMUYECKUI
cocTaB aTMOc(ephl.
JdemoHcTpanuu

Buneodparmentsl u craiiabl
«Ctpoenue 3emut u €€
XUMHUYECKUN COCTaB». "

Hnmeepuposamuw
CBEJIEHUS 110 (PU3UUECKOU
reorpaduu B 3HAHUS O
XUMHUYECKOU
OpraHU3aIMH TUIAHETHI

Xapaxkmepuzoeamu
XUMHUYECKHUN COCTaB
r€0JIOTHYECKUX 000JI0UEK
3eMi

Pasznuuams Munepansl u
TOPHBIE TTOPO/IbI

PeryasitTuBnbie

dopMynupoOBaTh LEIb YPOKA U
CTaBUTH 3aJ1a4, HEOOXOIUMBbIE
JUISL €€ JOCTUIKEHHUS, TIJITAHUPOBATh
CBOIO JEATEIBHOCTD U
MIPOTHO3UPOBATH €€ PE3YJIbTAThI

Ilo3HaBaTeJbHBbIE

CTpouTh JOTHYECKHUE
pacCykJI€Hus, YCTAaHABIINBATh
MIPUYUHHO-CJIEACTBEHHBIE CBSI3H,
MMOHUMATh, CTPYKTYPUPOBATH U
HHTEPIIPETUPOBATh UH(POPMAITHIO,
MPEJICTABJICHHYIO B CXEMaTHYHOM




KOJIJIGKHI/IH MHUHCPAJIIOB u

ropablx  mopop.  Kosmekrmws
«Pyap1 MeTaioBy.
JlaGopaTopHblii  onbIT 41,

N3yyenue rpanuta
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Oxpana
OKpyXarouieu
Cpenbl OT
XUMUYECKOTO
3arps3HEHUs

HcTouHnku XUMHUYECKOTO
3arpsA3HEHUs OKpY’KaroIen
Cpenpbl. ['moGansHbBIE
DKOJIOTHYECKHUE poOJIEMBI
YEJIOBEYECTBA:  NAPHUKOBBIN
3¢ (deKT, KHUCIOTHBIE JI0XKIH,
O30HOBBIE JBIPBI.
MexnyHapoiHOe

COTPYJAHHUYECTBO B 00JacTH

OXpaHbl OKPYKAIOLIEN CpPEBbI
OT XMMHYECKOTO 3arpsi3HEHUS.
«3enéHast XuMus».
JleMoHCTpaLUM.
Buneodpparmentsl u craijsl
«I'moGasibHBIE  HKOJIOTUYECKHUE
npo0JIeMbl YETIOBEYECTBAY.

JlabopatopHubiii  onbIT  42.
N3yuenune MapKUPOBOK
pa3IMYHBIX BUJIOB
IIPOMBIIITICHHBIX u

IIPpOAOBOJBCTBCHHBIX TOBAPOB

Xapaxmepuzoeamb

HUCTOYHHUKHN XUMHNYICCKOT'O

3arps3HCHUS
OKPYXaroIIEH CpeIbl

Onucwvieams TII00aTIBHBIE

3KOJOI'M4CCKUEC

po0JIeMbl, CBSI3aHHBIE C

XUMHYECKUM
3arpsi3HEHHUEM

IIpeonazams iyt
MUHUMH3AIIN
BO3/IECUCTBUS
XUMHYECKOTO
3arpsi3HCHUS Ha

OKPYKAIOLIYIO CPELY

IIpusooums npuMepbl
MEXTyHApOJIHOTO
COTPYAHHUYECTBA B
00J1acTH OXpaHbl
OKPYXKaroUen Cpeibl

BHJIC
KoMMYHHUKATHBHBIE

Crtpouth peyeBbie BbICKA3bIBAaHUS
B YCTHOM U NMHUChbMEHHOHN hopme,
apryMEHTHPOBATh CBOIO TOUKY
3pEeHUS

JIMYHOCTHBbIE

DopMHUpPOBaHUE MMO3HABATEIBHOTO
MHTEPECA K U3YUCHUIO XUMUH,
MOTHBALIMS yHalIMxcs Ha
MOJTy4€HNE HOBBIX 3HAHUU




O0001meHne 3HAHMH M0 XMMHUH 32 KypPC OCHOBHOM MIKO0JIbL. [loaroroBka k OCHOBHOMY rocyapcTBeHHOMY 3K3aMeHy (6 1)

1/59 | BemectBa

Crpoenne atoma B
COOTBETCTBHH C IOJOKEHUEM
XUMUYECKOTO  dJEMEHTa B
[Tepuoanueckoit CHUCTEME.
Crpoenue BEILIECTBA!
XUMHYECKast CBSI3b u
KPUCTAJUIMYECKUE  PELIETKHU.
3aBUCUMOCTh CBOICTB
0o0pa3oBaHHBIX  d3JIEMEHTaMU
IPOCTBIX BEHIECTB (METAJIOB,
HEMETAJUIOB, 0JIarOpoAHBIX
ra3oB) oT MTOJI0KEHHUS
anemMeHToB B Ilepmommueckoi
CUCTEME. Tunonorus
HEOPTraHUYECKUX BELLECTB,

JIEJICHUE UX Ha KIacChl |
rpynnsl. [Ipeacrasurenu.

IIpeocmasnamo
uH(OpMAaIIHIO TI0 TEME
«I13 u IICXD
JI.1.MeHnaeneeBa B CBETE
TEOPUU CTPOCHUS aTOMay
B BHJE TAOJIHI], CXEM,
OTIOPHBIX KOHCIIEKTOB, B
TOM YHCJIE C
MIPUMEHEHUEM CPEJICTB
HUKT

Buvinonusms TeCTOBBIC
3aJIaHus 110 TEME
llpeocmasname
uHGOPMAITHIO TIO TEME
«Buapl XuMHUYeCcKOU CBA3U
Y TUTBI KPUCTALTUYECKUX
pemeTok. B3auMocBs3b
CTPOCHUS U CBOMCTB
BEILIECTBY» B BUJE TAOJIHIIL,
CXEM, OTIOPHBIX
KOHCIIEKTOB, B TOM YHCJIE
C IPUMEHEHHUEM CPEJICTB
HUKT

Ilo3HaBaTeIbHbIE: MCIIOJIb30BaTh
3HAKOBO-CUMBOJINYECKHE
CpEeJICTBA, OCYIIECTBISATh
HaOJIOICHUS, JIeTIaTh BBIBOJIBI,
OCYUIIECTBJIATH KJIacCupUKAIUIO,
MHTEPHPETUPOBATH MH(POPMAILIHIO,
MIPEICTABICHHYIO B BUJIE
PUCYHKOB U CXEM
PeryJsiTuBHbBIE: TIAHUPOBATH
CBOIO JESATENBHOCTD U
MIPOTHO3UPOBATh €€ PE3yIbTaThl,
BBITIOJTHATD 3aJ]aHUS 110
ONPENEICHHOMY aJIrOPUTMY,
CpPaBHUBATbH PE3YJIHTATHI C
ATAJIOHOM, IIPU HEOOXOJUMOCTHU
KOPPEKTHPOBATH OIUOKHU
CaMOCTOSITEJIEHO
KoMMYHHUKATHBHBIE: CTPOUTH
peyeBbI€ BHICKA3bIBAHUS B YCTHOM
Y TUCbMEHHOM (hopme; paboTarth B
rpynne st JOCTHKEHHUS LIeJIH;
BbIpaXaTh U apryMEHTUPOBATh
CBOIO TOUKY 3pEHHUS
JIuuHocTHble:  (QopmupoBaHue




2160

XUMHUYECKUE
peaxkuuu

[IpuzHaku u YCIIOBUS
MPOTEKAHUS XUMHYECKHUX
pEaKIuu. Tumnomnorus
XUMHYECKMX  PEAKIUM 1O
pa3IUYHBIM OCHOBAHUSIM.
Peakmmun umoHHOro oOMeHa.
OKHUCIUTEIIBHO-

BOCCTAHOBUTCIIbHBIC PCAKIINH.

IIpeocmasname
UHPOPMAITUIO TIO TEME
«Kmaccuduxarms
XUMHYECKUX PEaKIUi 1o
pa3IMYHBIM MPU3HAKAM» B
BUJIC TaOJIHII, CXEM,
OTIOPHBIX KOHCIIEKTOB, B
TOM YHCIIE C
MIPUMEHEHUEM CPE/ICTB
HKT

Xapaxmepuzosambo
OKHCJIUTEIIBHO-
BOCCTAHOBHUTEJIbHBIC
pEaKLINH, OKUCIUTED U
BOCCTaHOBUTETb

3anucvieams
ypaBHEHHS
OKHMCJIUTEIBHO-
BOCCTaHOBHUTEIBHBIX
pEaKLHI C TOMOIIBIO
METO/1a AJICKTPOHHOTO
Oayranca

eIUHOM €CTECTBEHHO-HAYYHOUN
KapTUHBl ~ MHpA, IMOHUMAaHHE
3HAYUMOCTH €CTECTBEHHO-
HAy4YHBIX 3HAHHWN JUIS PELICHUS
MPAKTUYECKUX 3ajad,
dhopmMupoBaHue YMEHMUS
I'PaMOTHOTO oOpanieHus C
BEILIECTBAMHU B OBITY )71

XUMHUYECKOI J1abopaTopuu
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OCHOBBI XHUMHUYECKUE CBOMCTBA

HEOPraHUYECKO | MPOCTHIX BCIIICCTB.

W XUMHUH XapakTepHble XUMHYECKHE
CBOMCTBA CoJICO0pa3yIOIINX
OKCHJIOB, TUJIPOKCUIOB
(ocHOBaHUH, KHUCJIOT u
aM(OTEPHBIX  THUAPOKCHJIOB),
COJICH.

Xapaxmepuzosams
o01111e , 0COOCHHBIE U
WHIWBUTyJTbHBIC
CBOMCTBA KHUCIIOT,
COJIEl U OCHOBAHUM B
ceete TOJI

Apaymenmuposamo
BO3MOYXHOCTbH
MPOTEKaAHUS
XMMHUYECKUX PEAKIUH B
pacTBOpax
BJICKTPOJIUTOB UCXOMS
13 yCIOBUH

Knaccugpuyuposams
HEOPraHWYECKUE
BEIIIECTBA MO COCTaBY U
CBOMCTBaM

1Ipusooums ipuMepbl
IPEACTABUTENEN
KOHKPETHBIX KJIACCOB H
TPyMI HEOPTAHUIECKIX
BEIIIECTB

4- OO6o001eHne u cucTeMaTi3alys 3HaHUH, MOJTyYeHHBIX B Kypce Xxumun 8-9 kiacca. KontpoabsHas padota Ne 4
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6/64 | AHamu3 BBIMOJHEHUS KOHTPOJIbHOM paboThl. [ToaBeaeHHE UTOTOB roaa
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PesepBHbIN ypok




