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IlosicHuTe ILHAA 3aIMCKA

Pabouast mporpaMmMa 1o XuMHH JJIs1 OCHOBHOM IIKOJIBI COCTaBJIEHAa Ha OCHOBE DYHIAMEHTAJILHOTO SAPA COACPKAHUS OOILEro

oOpazoBanus u TpeboBaHMI K pe3yJibTaTaM OCHOBHOTO O0IIero o0pa3oBaHus, MPEACTaBICHHBIX B DenepaibHbIM
rocyJapCTBEHHOM 00pa30BaTeIbHOM CTaHJapTe 00IIero 00pa3oBaHusl BTOPOIO MOKOJICHUs. B Hell yUUThIBaIOTCSI OCHOBHBIE UJIEU
MOJIOKEHUS TIPOTPAMMBbI Pa3BUTHSI U OPMUPOBAHUST YHUBEPCAIbHBIX YUEOHBIX JIEUCTBHM /1711 OCHOBHOT'O O0IIIETO 00pa3oBaHUsI.
Pabouast mporpaMmma cocTaBieHa Ha OCHOBAHUU CJIEAYIONUX HOPMATHBHO-TIPABOBBIX JJOKYMEHTOB:

v
v

®denepanpHOro 3akoHa oT 29 aexadbps 2012 roga N 273-D3 «O6 o6pazoBanuu B Poccuiickoit deaepanuny;

®denepalibHOTO  TOCYIAapCTBEHHOIO  CTaHJIApTa OCHOBHOIO  OO0IIEro oOpa3oBaHMs, YTBEPKIAEHHOTO  IPUKA30M
MunucrepctBa oOpa3zoBanuss W Hayku P® or 17 npekabps 2010 roga Ne 1897 «OO0 yrBepxkaeHun (denepaibHOTo
rocyapCTBEHHOTO0 00pa30BaTEIbHOTO CTAHIaPTa OCHOBHOI'O O0OIIEr0o 00pa30BaHUs»;

[Ipukaza MunuctepcTBa 00pa3zoBanus U Hayku Poccuiickoit denepanmu Ne 1644 ot 29.12.2014 «O BHeceHUU U3MEHEHUN
B npuka3 MuHuctepcTBa oOpa3zoBanus U Hayku Poccuiickoit @eneparuu ot 17.12.2010 Nel897 «O06 yTBepxkaecHUU
(enepanbHOro rocy1IapCTBEHHOI'O CTaH1apTa OCHOBHOIO OOIIET0 0Opa30BaHUS»;

[Ipukaza MunucrepctBa oOpazoBanus u Hayku Poccuiickoit @enepammu ot 20.05.2020 1. Ne 254 «O06 yTBepkaeHUU
denepanbHOrO NepedHs y4eOHUKOB, PEKOMEHYEMbIX K HCIIOJIb30BAHUIO TMPU PeATU3alNKH UMEIOIINX TOCYAapCTBEHHYIO
aKKpeIUTalUI0 00pa30BaTeIbHbBIX IPOrPaMM HA4aJIbHOTO OOIIEr0, OCHOBHOTO OOIIET0, CPEeTHEro O0IIero 00pa3oBaHus»;
Canutapueix npaBun CII 2.4.3648-20 «CaHUTapHO-3MUIEMHOJIOTHYECKUE TPEOOBAHUS K OPTaHU3AIMSAM BOCIIUTAHUS |
oOy4eHHs, OTIbIXa M O3JIOpPOBIEHUS JeTed W MOJIOASKN», KOTOphble YyTBepxkaeHbl IlocTaHoBienuem [ nmaBHOTO
rocyapCTBEHHOI0 caHUTapHOTo Bpada Poccuiickoit @enepanyu ot 28.09.2020 Ne28, a TakK€ TUTHEHUYECKUX HOPMATUBOB
u TpeboBaHUN K oOecnedeHHI0 O€30MacHOCTH u  OE3BpeJHOCTH IS 4YellioBeka (PakTopoB cpeasl oOWUTaHWS,
yTB. [locTanoByiieHreM [ JTaBHOTO TOCY/IapCTBEHHOTO caHuTapHoro Bpadya P® ot 28 suBaps 2021 r. Ne 2 (nanee — CanlluH
1.2.3685-21).

Xumus. Paboune nporpammsl. [Ipeanmernas nunus yueouukon O. C. ['abpuensna, U. I'. Octpoymona, C. A. CrnagkoBa. 8—

9 kmacchl: ydyeObHOe mocoOue s obmieoOpazoBaTenbHbix opranuzanuii / O. C. I'abpuensn, C. A. CrnagkoB — M.:
[Ipoceemienue, 2019.


http://base.garant.ru/400274954/

v B coorBercrBuu ¢ yueOHbIM tanoM MOV Bekerosckas CII um.Bb.T.I1asnosa na 2024-2025 yu.r.

Xumus, Kak OJHa U3 OCHOBOIIOJIAraronux 00J1acTel eCTeCTBO3HAHUS, SABJISIETCS HEOTHEMIIEMON YaCThi0 00pa30BaHMs
IIKOJBbHUKOB. KaXk/1bli 4eI0BEK KMBET B MUPE BEIIECTB, IOATOMY OH JIOJKEH UMETh OCHOBBI (DYHJJaMEHTAIbHBIX 3HAHUU 110
XUMUH (XUMHUYECKasi CUMBOJIMKA, XUMUYECKHUE MOHATUS, (DAKTHI, OCHOBHBIEC 3aKOHBI U TEOPUH ), TTO3BOJISIIOLINE BBIPAOOTATh
NPE/ICTAaBIICHUS O COCTABE BEIIECTB, UX CTPOCHUH, IPEBPAIICHUSX, IPAKTUYECKOM HCIIOJIb30BAHUH, a TAKXKe 00 OMacHOCTH,
KOTOPYIO OHU MOTYT MPEICTABIATh.

N3yyas xumuto, yyanmecs y3HaoT 0 MaTEPUAIbHOM €TMHCTBE BCEX BEIIECTB OKPYIKAIOIIETO MHUPa, 00YCIOBIEHHOCTH
CBOMCTB BEIIECTB UX COCTABOM M CTPOCHUEM, MTO3HABAEMOCTH U MPEACKA3yEMOCTH XUMUYECKUX siBJIeHU. M3ydueHue cBONCTB
BEILIECTB U UX MPEBpAIICHUN CIIOCOOCTBYET Pa3BUTHUIO JIOTMUYECKOTO MBIIIJIEHUS, a TPaKTUYeCcKasi padoTa ¢ BellleCTBaMHU
(J1abopaTopHbBIE OMBITHI) — TPYAOIIO0MIO, AKKYPATHOCTH U coOpaHHOCTU. Ha mpuMepe XuMuu ydaniuecs nojaydaror
MPEJCTABICHUS O METOJIaX MO3HAHMS, XapaKTEPHBIX JIJIsl €CTECTBEHHBIX HAYK (IKCIEPUMEHTATLHOM U TEOPETUUECKOM).

PaGouas nporpamMa yuye0HOro Kypca mo XumMuu Jjs 9 kiacca pazpadorana Ha ocHoBe @I'OC BTOpPOro nokojeHusi, Ha
0a3e mporpaMmMbl OCHOBHOTO 00111er0 0Opa3oBaHus 10 XUMUHU (0a30BBIM YPOBEHb) U aBTOpPcKoii mporpammsel O.C.
I'abpuensina, A.B. Kynuosoii. [Iporpamma ocHOBHOro0 001ero odopazosanus no xumun. 8-9 kinaccoel. M: /Ipoga, 2015 r.

VYyeOHuk:

I'adpuensin O.C. Xumus 8 kiaacc: yued.1st o0meoopazoBarenbHbiX opranuzanuii/O.C. I'adpueasin. U.I'. OcTtpoymos,
C.A.CaankoB. — M.: I[IpocBemenue, 2021. — 224 c.

1. Pe3yabTaThl 0CBOEHHUS Kypca XUMHUH

ITo 3aBepuieHMM Kypca XMMHHM Ha 3Tare OCHOBHOIO OOIIEro oOpa3oBaHUs BBIMTYCKHUKHM OCHOBHOM IIKOJIBI JTOJKHBI
OBJIAJETh CIAEAYIOUIUMHU PE3YyJIbTaTAMMU:

1. JInyHOCTHBIE Pe3yJIbTATHI:

1) ocosnanue cBOCH STHUYECKON MPUHAICHKHOCTH, 3HAHWE UCTOPUU XMMHHU M BKJIaJa POCCHMCKON XHMHUYECKON HAyKH B
MHPOBYIO XUMHUIO;



2) ¢opmuposanue OTBETCTBEHHOTO OTHOIICHUS K IIO3HAHMIO XHMHH; TOTOBHOCTH M CIIOCOOHOCTH YyYalIUXCs K
CaMOpa3BUTHIO M CaMOOOpPA30BAaHUIO HAa OCHOBE H3YYEHHBIX (PAKTOB, 3aKOHOB M TEOPUMl XMMHH; OCO3HAHHOTO BBIOOpa U
nocmpoenue HANBUAYAIbHON 00pa30BaTeIbHON TPACKTOPHH;

3) @opmuposanue TETOCTHOW E€CTECTBEHHO-HAYYHOW KAPTHHBI MHpa, HEOTHEMIIEMOW YAaCThIO KOTOPOH SIBJISAETCS
XUMUYECKasl KapTUHA MUPA,;

4) ognadenue COBPEMEHHBIM SI3BIKOM, COOTBETCTBYIOIIMM YPOBHIO Pa3BUTHS HAyKH M OOIIECTBEHHOW IMPAKTHKH, B TOM
YHUCIIE U XUMUYECKUM;

5) oceoenue conmanbHBIX HOPM, MPABHJI MOBEICHUS, POJciH U (JOPM COLMATBHOM JKU3HU B COLIMYyME, MIPUPOJC M YaCTHON
’KM3HU Ha OCHOBE SKOJIOTMYECKON KyJIbTYpbl U 0€30IaCHOr0 0OpallleHus ¢ BEIIECTBAMU U MaTepualaMH;

6) ¢opmuposanue KOMMYHHKATUBHON KOMIICTCHIIMM B OOIICHUU CO CBEPCTHHKAMH M B3POCIBIMHA B IIPOIECCE
o0Opa30BaTeNbHOM, OOLIECTBEHHO-TIONE3HOM, yueOHO-UCCIEI0BATEIbCKOM, TBOPUYECKOM M JPYIMX BHUAOB JESITEIBHOCTH,
CBSI3aHHBIX C XUMUEH..

2. MeranpeaMeTHbIe Pe3yJbTAThI:

1) onpeodenenue nenei coOCTBEHHOTO 00yUYEHUS, IIOCTAaHOBKA M (hOPMYyJIHpOBaHUE JIJIs ce0s1 HOBBIX 3a/1a4;

2) naanuposaruenyTeil TOCTUKECHUS JKEIaeMOro pe3ysibraTta OOy4YeHUs XUMHH KaK TEOPETHUECKOTO, TaK U MPAKTUIECKOTO
XapakTepa;

3) coomHnecenue CBOMX NEHCTBHUU C TUIAHUPYEMBIMH PE3yJIbTaTaAMU, OCYIIECTBICHHUE CITIOCOOOB JIEHCTBHIA MPHU BHIMIOJTHEHUH
7a00paTOPHBIX U MPAKTUYECKUX PaOOT B COOTBETCTBUU C MPABUJIAMU TEXHUKH 0€30MIaCHOCTH;

4) onpedenenue NCTOYHNKOB XUMUYECKON HH(DOPMAITUH, €€ TIOTyYCHUE W aHAJIN3, CO3/IaHue HH(DOPMAITMOHHOTO MPOAYKTA
€ro Ipe3eHTalus;

5) ucnonvsoéanue OCHOBHBIX WHTEJUIEKTYAJIbHBIX ONEpalMii: aHaau3a M CUHTE3a, CPaBHEHUS W CHUCTEMaTH3allWH,
0000IIEHUS] W KOHKPETU3ALUU, GblAslleHue TMPUUYUHHO-CIEICTBEHHBIX CBSI3€H U nocmpoeHue JOTHYECKOTO PACCyKICHHUS U
YMO3aKJIFOUECHHSI HA MaTepUajIe €CTECTBEHHO-HAYYHOT'O COJIEPKAHMS;

6) ymenue co3naBaTh, MPUMEHSTh U MPEOOPA30BHIBATH 3HAKU M CHUMBOJIBI, MOJICIM U CXEMbI JUIS PEUICHUS YYCOHBIX U
MTO3HABATEJIbHBIX 3a/a4;

7) ¢opmuposanue ¥ paszsumue IKOIOTHUECKOTO MBIIUICHHUS, YMeHUe TPUMEHATh €ro B IO3HABATEIbHOM,
KOMMYHHUKATUBHOM, COLMAILHON MpaKTUKE U Mpo(hecCuOHaTbHON OpUEHTAIUY;

8) eenepuposanue e u onpeneIcHUE CPEACTB, HEOOXOTUMBIX IS UX PEATU3ALIHH.



3. IlpeaMeTHbIE pe3yJbTATHI:

1) ymenue 0603HaYATh XUMHYSCKUE JIEMEHTHI, HAa3bIBaTh UX M XapaKTEPHU30BaTh HAa OCHOBE ITOJIOKCHHSI B IIEPUOTUNICCKOM
cucteme J[.M.Menneneena;

2) gpopmynuposanue N3ydEeHHBIX TIOHATHH: BEIIECTBO, XUMUYCCKUH 3JIEMEHT, aTOM, MOJICKYJ1a, HOH, KATHOH, aHUOH,
MIPOCTOE U CJIOKHOE BEIIECTBO, XUMUIECKAsT PEaKINs, BUIbI XUMHUECKUX PEaKIIUiA | T.11.

3) onpeodenenue no HopMyiaM cocTaBa HEOPraHUICCKUX U OPTraHWYECKUX BEIIECTB, BAICHTHOCTH ATOMOB XHMHUYECKUAX
AJIEMEHTOB WJIM CTETICHU WX OKUCIICHWS,

4) nonumanue MHPOPMAIIUN, KOTOPYIO HECYT XUMUYECKHUE 3HAKU, POPMYJIbI, YpaBHCHHUSI,

5) ymenue knaccuuIMPOBAThH MPOCTHIC M CJIOXKHBIC BEIICCTBA;

6) popmyruposanue nepruOINIECKOrO 3aKOHA, OOBSICHEHUE CTPYKTYPBI U HH(POPMAITUH, KOTOPYIO HECET NEPUOIUIeCKast
cucteMa xummudeckux snemeHToB JI.M.MeneneeBa, pacKpbITUE 3HAUCHUSI IEPUOINUECKOTO 3aKOHA;

7) ymenue XapakTepU30BaTh CTPOCHUE BEIIECTBA — BUIbI XUMHUCCKUX CBA3EH M THUIIBI KPUCTAIUTUYCCKUX PEIICTOK;

8) onucanue cTpoeHUsS AaTOMOB XUMHUYECKUX AJIEMEHTOB C MOPSIKOBBIMU HOMepaMu 1-20 u 26, 0TOOpaKeHUE UX C
MTOMOIIIBIO CXEM;

9) cocmasnenue GopMysa OKCHIOB XUMUICCKUX FJIEMEHTOB M COOTBETCTBYIOIIUX UM THIPOKCH]IOB,;

10) manucanue CTPYKTYPHBIX (GOPMYJT MOJICKYJIIPHBIX COCTUHCHHUH U (DOPMYJIBHBIX SAMHHII MOHHBIX COSAMHECHUM 110
BaJICHTHOCTH, CTCTICHH OKHUCIICHUS WUJIU 3apsay HOHOB;

11) ymenue hopMyIHPOBATh OCHOBHBIC 3aKOHBI XMMHH: ITOCTOSHCTBA COCTaBa BEIICCTBMOJICKYJIIPHOTO CTPOCHUS,
COXpaHEHUST MACChl BEIIECTB, 3aKOH ABOTaJIpo;

12)  ymenue GopMyIMpPOBATH OCHOBHBIE MOJIOKEHUS ATOMHO-MOJICKYJISIPHOTO YUEHHS U TCOPHU DIICKTPOITUTUUECKOM
JTUCCOIIHAIIHH;

13) onpeodenenue NPU3HAKOB, YCIAOBHI MPOTEKAHUS U MPEKPAIICHHS PEAKIIHIA;

14)  cocmasnenue MONEKYIAPHBIX YPAaBHEHUH XUMUYECKHUX PEAKIU, TOTBEPKIAIONIMX OOIIHE XUMUIECKAE CBOWCTBA
OCHOBHBIX KJIACCOB HEOPTAHMYECKUX COSAMHEHUIN M OTPAKAIOIINX CBSI3U MEXIY KJIaCCaMH COSAMHEHUI;

15) cocmasnenue ypaBHEHHIA PeaKIMid C y9aCTHEM SJIEKTPOJIMTOB TaK)Ke B HOHHOU (opme;

16) onpeodenenue MO XUMHUUECKUM YPAaBHEHUAM MPUHAIICKHOCTH PEAKIUI K ONPEACICHHOMY THITY HJIH BHIY;

17) cocmasnenue ypaBHCHHIH OKHUCIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIIUN C TIOMOIIBIO METO/1a JIEKTPOHHOTO OalaHca;

18) npumenenue MOHATHI «OKUCIICHUEY» U «BOCCTAHOBIICHUE) JIJISl XapaKTEPUCTUKN XUMUYECKUX CBONCTB BEIIECTB;



19) onpedenenue ¢ MOMOIIBIO KAYSCTBEHHBIX PEAKIMI XJIOPU-, CY/Ib(aT- 1 KapOOHAT-aHMOHOB U KATHOHA AMMOHHS B
pacTBope;

20) obvsacHeHue BIVSHAS Pa3INIHBIX ()AKTOPOB HA CKOPOCTH PEaKITHii;

21) ymeHue XapakTepu30BaTh MOJIOKEHIE METAIUIOB M HEMETAIUIOB B TIEPUOIMUECKON CUCTEME DIIEMEHTOB, CTPOSHHE X
aTOMOB M KPHUCTAJIJIOB, 001IHEe (PU3NYECKHUE U XMMUIECKHUE CBONCTBA;

22)  o0bvscHeHue MHOTOOOpa3Us TIPOCTHIX BEIIECTB SIBJICHUEM aJUTOTPOITUU C YKa3aHHEM €€ MPUYH;

23) ycmanognenue pa3Iuunil TUAPO-, TTHPO — U DIEKTPOMETAJUTYPTHH U WIUTFOCTPUPOBAHUE 3TUX PA3IHUYHA TPUMEPaMU
IPOMBIIIUICHHBIX CITOCOOOB MOJYYCHHUS METAJLIOB;

24)  ymenue dasamo oO0IIyIO XapakTepucTUKy 3aemMenToB |, 11, VIIA — rpymnm, a Takke Bojopo/ia, KUCIOPOa, a30Ta,
cepsl, hocdopa, yriaepoa, KpeMHUsI 1 00pa30BaHHBIX MU MPOCTHIX BEHIECTB U BAKHEHIITNX COSAMHEHUH (CTpOCHHE,
HaXOXJCHUE B IPUPOJIC, MOTyYeHUE, GPU3NUECKUE U XUMUYECKHUE CBOWCTBA, IPUMEHEHUE);

25)  ymenue onuCHIBaTh KOPPO3HIO METAIIJIOB U CIIOCOOBI 3aIIUTHI OT HEE,

26)  ymenue NPOU3BOUTH XUMHUCCKUE pacueThl 0 (OpMyJIaM U yPaBHCHHUSIM PEaKIIUi;

27)  onucanue CBOMCTB U MPAKTUUCCKOTO 3HAYCHHS N3YUCHHBIX OPTaHMUYECKUX BEIICCTB;

28)  evinoanenue 0003HAYCHHBIX B MPOTPaMME IKCIIEPHUMEHTOB;

29)  cobrooenue ipaBu 6€30MaCHON pabOTHl B XUMUYECKOM KaOWHETE.

2. Conep:xxanue y4eOHOro nmpeaMeTa U TpedGOBaHNs K YCBOEHHIO IPOrPaMMbl

Kypc xumun 9 xacca npenmonaraet u3ydeHue cleayrmmux pasaeioB: «IloBTopenne nu 0000IIeHIE CBEEHUH IO KypCy 8

KJ1acca», « XMMHUYECKHE PEAKLIMU B PACTBOPAX JJICKTPOIUTOBY», «HeMeTamibl M uX coequHEHUs», «MeTaubl U X COCAUHEHUS,
«XuMUS U OKpYXKarolas cpefia», a Take «O000IIeHe 3HaHUM TT0 XUMHUH Kypca OCHOBHOM 1Kok, [ToarotoBka k OCHOBHOMY
roCy1apCTBEHHOMY DK3aMEHY»

IloBTOpeHMe U 00001IeHUE CBeleHUI 0 Kypcy 8 Ki1acca

bunapubie coenuuenus. OKCHIbI CoJIe00pa3yromue u Hecoraeoopasyromue. I uapokcuap: ocHOBaHUs, aM(pOTEpHbIE

THAPOKCHUBI, KUCIOPOACOACPKAIINEC KNCIIOTHI. CpellHI/Ie, KHCJIBIC, OCHOBHBIC U KOMIIJICKCHBIC COJIN.

Tunel cBs3u. MonnbIl THI cBA3U. KoBaneHTHas InoJrsApHasd 1 KOBAJICHTHAA HCIIOJIApHAsA CBA3b. Meramueckas CBSI3b



O60011IeHnEe CBEEeHUI 0 XUMUYEeCKUX peakiusax. Kinaccupukanms XuMU4eCcKUX peakiuid 1o pa3inuyHbIM OCHOBAHUSIM:
COCTaBY M YHUCIIy PEarrpyrolnX U 00pa3yIoluXcsl BEIIECTB, TEIIOBOMY 3P QPEKTy, HATPABICHUIO, U3MEHEHHUIO CTEIICHEH
OKHCJICHHUS AJIEMEHTOB, 00pa3yIOIINX pearupyrolue BemecTsa, ¢pase, HCIOIb30BaHUIO KaTaau3aTopa.

[ToHsiTHE O CKOPOCTHM XHUMHUYECKOM peakunu. DakTophl, BIMSAIONME HA CKOPOCTh XUMHUUYECKHX PEAKIUW: MpUpPOAA
pEarupyronmx BEIIECTB, X KOHIEHTPAMs, TEMIIEPATYpPa, IUIOMAlb COMPUKOCHOBEHHUS, HATMUKUE KaTanu3zaTopa. Karanus.

JlemoHCcTpanumn
e (O3HaKOMJICHHE C KOJUIEKIHUAMHU METAJIOB U HEMETAIIJIOB.
O3HaKOMIIEHHE C KOJUIEKLIUSMH OKCHJIOB, KHCIIOT U COJIEH.
3aBUCUMOCTh CKOPOCTU XMMHUYECKOM peaKIMy OT IPUPOIbl PEArUPYIOUIUX BEIIECTB.
3aBUCUMOCTBH CKOPOCTH XMMHUYECKOM pEeaKIIMK OT KOHLIEHTPALMU PEarupyromnx BEeIECTB.
3aBUCHUMOCTb CKOPOCTH XHUMUYECKOM peaklnu OT IJIOIAAN COIPUKOCHOBEHUS PEArNPYIOLINX BEIIECTB (KKUIISIIUNA CIOM»
).

3aBUCHUMOCTH CKOpOCTH XUMHYECKOMN PCAKIHHN OT TCMIICPATYPhI PCATrUPYIOIIHUX BCIICCTB.

JlabopaTopHbIe ONBITHI

1. BzaumoneicTBue aMmmMuaKka u XJaopoBOAOPO/IA.

2. Peakuusi HEUTpaIU3aIuu.

3. Habmoaenue TernoBoro spdekra peakiuu HeuTpaau3aiuu.

4. BzaumopercTBue cepHoit KUcioThl ¢ okcuiom meau (II).

5. PaznosxeHue nepokcuaa BOAOPO/a C MOMOIIBIO KaTajga3bl KapTodens

6. 3aBUCUMOCTh CKOPOCTH XMMHUYECKON PEAKIMU OT MPUPOJIbl PEATMPYIOLIMX BEIIECTB HA MPUMEPE B3aUMOJEHCTBUS PACTBOPOB
THOCYyJb(aTaHATpUs U XJIOpHUIa Oapusi, THOCYJIb(aTa HATPUSI U COISTHOU KUCITOTHI.

7. 3aBUCUMOCTb CKOPOCTH XUMHUUYECKON pEaKIUK OT MPUPOIbl METAIIIIOB IIPU UX B3aUMOJICCTBUHU C COJSTHON KHCIOTOM.
8. 3aBHCHUMOCTH CKOPOCTH XMMHUYECKON pEeaKIMK OT MPUPOABI KUCIOT MPU B3aUMOACHCTBUH UX C KEJIE30M.

9. 3aBUCUMOCTh CKOPOCTH XUMHUYECKON PEAKIIMU OT TEMIEPATYPHI.

10. 3aBHCUMOCTB CKOPOCTH XMMUYECKOW PEAKIMN OT KOHLIEHTPALINH.

11. 3aBUCUMOCTH CKOPOCTH XMMHYECKOM pEaKIMK OT IJIOMAAN CONMPUKOCHOBEHHUS PEAarupyroIuX BEIIECTB.

12. 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW pEaKIMK OT KaTaau3aTropa.



X¥MHYeCKHe peaku B PpaCTBOPAX YJIEKTPOJINTOB

[Tousatre 00 AEKTPOTUTHYECKON TUCCOUUALIMU. DIEKTPOIUTHI U HEANEKTPOIUTHL. MeXaHu3M JTUCCOUUAINH JIEKTPOJIUTOB
C Pa3MUYHBIM XapakTepoM CBsA3U. CTeNeHb ANEKTPOIUTHIECKON qucconranuii. CUIIbHBIC U CIa0bIe SJIEKTPOIUTHI.

OCHOBHBIC TIOJIOKCHHUS TEOPHH AJICKTPOIUTHYCCKOW aucconuanuu. Kinaccupukarums MOHOB U WX CBOWCTBA. KUCIOTHI,
OCHOBAHWMSI M COJIM KaK dJIEKTPOJUTHI. VX Kiaccuukaius u guccommanms.

OO0ume XUMHUYECKUE CBOMCTBA KUCIOT: U3MEHEHUE OKPACKHW MHIMKATOPOB, B3AMMOJCHCTBHE C METaUIaMHU, OKCUAAMHU U
TUAPOKCUIAMU METAILIOB U COMSIMU. MOJIEKYISIpHBIE U MOHHBIE (TTOJHBIE U COKpPAIIEHHBIE) YPABHEHUS PEAKIUH.
XUMHAYECKUM CMBICI COKPAIIEHHBIX YPAaBHEHHUU. YCIIOBUSA IIPOTEKAHUs PEAKUUW MEXKAY OJJIEKTPOJIUTAMU 0 KOHHA. Psn
AKTUBHOCTH METAJUIOB.

OOmue XMMHUYECKHE CBOWMCTBA IIEJIOYEH: B3aUMOJICHCTBHE C KHCIOTAaMH, OKCHUJAMU HEMETauioB, coyisiMu. OOmiue
XMMHUYECKUE CBOMCTBA HEPACTBOPUMBIX OCHOBAHUM: B3AUMOJCUCTBUE C KUCIOTAMU, PA3JIOKEHUE [IPU HArPEBAHUMU.

OOmue XUMUYECKHE CBOMCTBAa CPEIHUX COJIEH: B3aMMOJICUCTBHE C KHCIOTaMH, IIEJI0YaMU, COJIIMH U MeETaUIaMH.
B3auMoencTBre KUCIIBIX COJIEN CO MIEIIOYaMH.

['unponus, kak 0OMEHHOE B3aWMOJICHCTBUE coyiel ¢ BOJOW. ['Maponm3 coiiv CHUIBHOTO OCHOBAaHUS U CIA0O0W KHCIIOTHI.
I'unponus conu cinaboro oCHOBaHMS M CHIIbHOM kucnoThl. [kana pH.

CBoOMCTBa KUCIIOT, OCHOBAHUM, OKCUIOB U COJICEd B CBETE TEOPUHU SJECKTPOJIUTHUYECKON AUCCOUMALMUA W OKHUCIUTEIHHO-
BOCCTAHOBUTEIbHBIX PEAKIIHM.

JleMoHcTpanum.
e lcnbiTaHue BEIIECTB U UX PACTBOPOB HA JICKTPONPOBOTHOCTb.
e 3aBUCUMOCTD 3JIEKTPONPOBOAHOCTH YKCYCHOM KHUCIIOTHI OT KOHIIEHTPAIUU.
e JIBr>KEeHUE OKpAILIEHHBIX MOHOB B AJIEKTPUUYECKOM MOJIE.
e Ormpezenenne xapakTepa cpebl B pacTBOpax COJIEH.

JlabopaTopHbIe ONBITHI.

13. Jlucconumanus cnadbix JIEKTPOJMTOB HA IPUMEPE YKCYCHOMN KHUCIIOTHI.

14. I3MeHeHne OKpacKu UHAUKATOPOB B KUCIIOTHOU Cpe/ie.

15.Peakuust HEHTpanu3aluu pacTBOpa MIETOUYH PA3TUIHBIMU KUCIOTAMH.

16. I[Tonyuenne runpoxkcuaamean(Il) u ero B3auMoaelcTBUE C pa3TUYHBIMU KHUCJIOTAMH.
17. B3anmoeiicTBre CHIIBHBIX KHCIIOT ¢ okcuaoM meau (I1).



18. B3anmoernicTBre KUCIOT ¢ METAIIAMHU.

19. KauecTBenHas peakuus Ha KapOOHAT-HOH.

20. TTony4yenue cTyIHS KPEMHUEBOU KUCIIOTHI.

21. KauecTBeHHas peakiys Ha XJIOPHUI- WU CYITb()aT-HOHBI
22. VI3MeHeHne OKpacKy HHIUKATOPOB B MICIOYHON Cpejie.
23. B3anmoielicTBHE MIEI0UYeH C YIIIEKUCIBIM Ta30M.

24. KayecTBeHHAs peakiisi HA KATHOH aMMOHUS.

25. [Tonyuenue runpokcua meau (11) u ero pasznoxenue.
26. BzaumoerictBre kapOOHATOB C KUCIOTAMH.

27. llomyuenue ruapokcua xemnesa(lll).

28. BzaumoericTBre xemne3a ¢ pactBopoM cyibdara menu(Il)

IIpakTueckune padoThl
1. Pemenue 3KkCriepuMEHTANIBHBIX 33]1a4 110 TeME « DNEKTPOTUTHIECKAs JUCCOIMALIHS

HemeTasibl M UX COeIMHEHUS

CtpoeHue aToMOB HEMETAIUIOB M UX MoJiokeHue B llepuomnueckord cucreme. Psa  3ieKTpOOTpUIATEIHBHOCTH.
Kpucrannuueckne peméTkn HEMETaIOB — MPOCTHIX BEIIECTB. AJIIOTPONUA U €€ NpuunHbl. DU3NYECKUEe CBOMCTBA HEMETAJIOB.
OO01re XUMHUYECKHUE CBOMCTBA HEMETAIITIOB:

OKHMCJIUTEIbHBIE U BOCCTAHOBUTEIIBHBIE.

['anorensl, CTpoeHHE HUX aTOMOB W MoOJeKyJ. Du3nMyeckue U XUMHUUYECKHE CBOMCTBA TajOre€HOB. 3aKOHOMEPHOCTH
W3MEHECHUS CBOMCTB TaJIOTCHOB B 3aBUCHUMOCTH OT WX moJsiokeHust B Ilepmognueckoit cucreme. HaxoxneHue rajoreHoB B
MPUPOJIE U UX MOJyYEHHUE. BUOJIOrnYeCcKOe 3HAYEHNE U TPUMEHEHHE TAIIOTEHOB.

["amoreHoBOOPOABI M COOTBETCTBYIOIIME WM KHCJOTHI: TUIABHKOBAs, COJsHAs, OpOMOBOJOpPOIHAs, HMOAOBOJOPOIHASI.
I"anorenupl. KauecTBeHHBIC peakiy Ha TalOTeHUA-UOHBI. [IpuMeHeHe COeTMHEHMI TaJIOTeHOB M MX OMOJIOTHYECKasT POJIb.

O6mras xapaktepuctrka neMeHToB VIA-rpynmsl. Cepa B ipupojie 1 e€ moaydeHre. AJUIOTPOHbIE MOIU(MUKAITUN CEPBI B UX
CBOMCTBA. XMMUYECKHE CBOMCTBA CEPBI U €€ MPUMEHECHUE.

CepoBOJIOPOJI: CTPOEHHUE MOJICKYJIbI, (U3WYECKMEe W XUMHUYECKHE CBOMCTBA, MojyuyeHue M 3HaueHue. CepoBOAOpOIHAs
kuciorta. Cynbuasl u ux 3HaueHue. JIoMuHOPOpHI.

Oxkcup cepsi(1V), cepHucTas kuciaorta, cyiabdutel. KauecTBeHHas peakiys Ha CyJIb(QUT-UOH.



Oxkcun cepsi( V1), cepnas kucnota, cynbdarsl. Kpucrammoruaparsl.

CepHast kucinota - CHIbHBIH siekTponut. CBoicTBa pa30aBIEeHHOW CEPHOM KHUCIOTHL, KaK TUIWYHOW KHUCIOTHIL:
B3aMMOJICICTBHE C METaUIaMH, OCHOBHBIMU M aM(OTEpHBIMH OKCHIAMH, OCHOBAaHUSIMHU M aM(OTEPHBIMHU THIPOKCHIIAMH,
coysimu. KauecTBeHHas peakuus Ha CyJb(aT-HOH.

OOmrast xapakTepUCTHUKA SJIEMEHTOB VA-Tpynmbl. A30T, CTPOCHHE €r0 aTtoMa W MOJICKYJbl. DHU3MYECKne W XHUMHUYECKUE
CBOMCTBA U MPUMEHEHHUE a30Ta. A30T B IPUPOJIE U €ro OHOJIOrHYecKast poib.

AMMMaK, CTPOEHHE MOJIEKYJIBI U (PU3UYECKUE CBOMCTBA. AMMMAaYHas BOJa,, HAIIATBIPHBINA CIIUPT, TUApaT aMmmMuaka. JIoHOpHO -
aKIIEITOPHBIA MEXaHW3M O00pa3oBaHHUsl KaTHOHAa aMMOHMs. BoccTaHoBuTenbHBIE cBOMCTBa amMMuaka. Coiau aMMOHUSI U HX
npuMeHeHue. KauecTBeHHas peakuysi Ha KAaTHOH aMMOHHS.

Oxcuapl a3oTa: HecoJeoOpa3yrollue M KHUCIOTHbIE. A30THUCTasl KMCIOTa M HUTPUTHI. A30THas KHUCIIOTa, €€ IMOJIyYeHUE U
cBoiicTBa. Hutparsr.

®docdop, crpoenne atoma u amiorponus. Pochuasl. Dochun. Oxcun docdopa(V) u oprodochopnas kucnora. Docdatsl.
®ochopubie ynoopenus. MHCEKTULUABIL.

OOmias xapakrepuctuka 3yeMeHToB [V A-rpynmnbl: 0COOEHHOCTH CTPOEHHUS aTOMOB, IPOCTBIX BEIECTB M COCIMHEHUI B
3aBUCUMOCTH OT TOJIOKEHHS 3JeMeHTOB B llepuoandeckoit cucteme. Yriaepoa. AJUIOTponHbie MoAUGUKAIIMU: anmas, Tpadur.
AMOpPQHBII yraepoa: caxa, aKTUBUPOBAaHHBIM yrojb. AncopOums. XuMHUUYecKHe cBoWcTBa yriaepoja. Kokcoxummueckoe
MPOU3BOJICTBO U €ro npoaykuus. Kapoussl.

Oxkcupn yraepona(ll): crpoenue Mosekysbl, TModydyeHwe U ero cBoiictBa. Oxcupn yriaepona(lV): crpoeHue MOJEKYJIbI,
MOJIy4YeHUE U €ro CBOWCTBA. YrosbHas kucioTa. CoJid yrojJbHOM KHUCIOTHI: KapOOHAThl M THApOKapOoHaThl. TexHuueckas u
nuieBas coja.

Oprannueckast XuMHusl. Y TIIEBOTOPOJIBL..

MeraH, 3TaH W 0OpONaH Kak IMpeAesbHble (HACBILICHHBIE) YIJIEBOJOPOJAbl. OTWIEH M aleTWICH, KaK HEeNpeAeiIbHbIE
(HeHachlIILeHHbIE) yrieBoAopoabl. CTpyKTypHble (QopMyibsl BeuiecTB. ['opeHue yrieBomopoaoB. Peakiuu neruapupoBaHus
IIPEAEIbHBIX YIIIEBOA0poA0B. KauecTBEHHbIE peakliMK Ha HENIPEAEIIbHBIE COETUHEHHUS.

CrupTbl. DTHIOBBIM CIUPT, €ro MOJy4YeHHe, MPUMEHEHHE U (PU3MNO0JIOTHUYECKOoe JeicTBUE. TpEXaTOMHBIN CIUPT TIMLIEPUH.
KauecTBeHHas peakiiys Ha MHOTOATOMHbBIE CIUPTHI. Y KCYCHasi KUCJIOTA - MIPEICTaBUTENb KJlacca KapOOHOBBIX KUCIIOT.

Kpemnuii, ctpoenne ero aroma u coiictBa. Kpemuuit B npupoae. Cununuasl u cunad. Oxcun kpemuusi(1V). Kpemuuesas
KHUCJIOTa U €€ COJIU.

[IpousBoAcTBO cTekina v 1eMeHTa. [IpoayKius CHUIMKATHOM MPOMBIIIJIEHHOCTH: ONTHYECKOE BOJIOKHO, Kepamuka, dapdop,
¢dasnc. OnTuyeckoe BOJIOKHO.



Hemerannel B npupone. @pakionHas neperoHka KUAKOTO BO3yXa Kak CHoco0 MOJY4YeHHs KHCIOpOJa, a30Ta, aproHa.
[Tomyuenue docdopa, kKpeMHuUs, XJI0pa, HoAa. DIEKTPOIU3 PACTBOPOB.

[Tomryuenue cepHOI KUCIOTHI: CHIPhE, XUMHU3M, TEXHOJIOTHMYECKAsl CXeMa, METO/I KUIISIIETo C0sl, MPUHIIUIIBI TEII000MEHa,
MPOTUBOTOKA U IUPKYJUU. OneyM. [Ipon3BoacTBO aMMuaka: ChIpbE, XUMU3M, TEXHOJIOTHUECKAs CXeMa.

JlemoHCcTpanumn
e Koteknus HEMETAIIOB.
e Mozgenu KpUCTAIINYECKUX PELIETOK HEMETAUIOB: aTOMHBIE UMOJIEKYJISIPHBIE.
e (30HATOP U MPHUHLIMIIBI €70 PAOOTHI
e [‘opeHue HEMETaIOB - IPOCTHIX BELIECTB: cephl, (hochopa, TpeBECHOTOYTIIS.
e (OOpa3supl raJoreHoB - IPOCTHIX BELIECTB.
e DB3saumonaencTBHE rajJoreHoB ¢ METaUIAMHU.
e BrITecHeHue xJ10pa OpOMOM WJIM MOJIa U3 PACTBOPOB UX COJIEH
e Komrekuys npupoaHbIX COEUHEHUN XII0PA.
e B3aumojencTBHE CEpbl C METAIAMH.
e [openue cepsl B KUCIOPOIE
o Komneknus cyabOUAHBIX PY/I.
e KauecTBeHHas peakius Ha Cyab(UI-uOH
e (OeclLBeuynBaHNE OKPALICHHBIX TKAHEW U IIBETOB CEPHUCTHIM I'a30M.
e B3anmoaencTBue KOHUEHTPUPOBAHHOW CEPHOU KHUCIIOTBI C MEABIO.
e OO0yriaMBaHuEe OPraHUYECKUX BEUIECTB KOHUEHTPUPOBAHHON CEPHOU KUCIOTOM
e JIunarpamma «CocTaB BO3AyXa».
e Buneodparments u cnaitabl «IItruubu 6azape.
e Ilomyuyenue, cobupanue u pacno3HaBaHUE aMMHUAKa.
e PaznoxeHue OMXpomMaTr aMMOHHSI.
e B3sanmoaencTBue KOHIEHTPUPOBAHHON a30THOM KUCIIOTHI C MEIBIO.
e - ['openue u€pHoro nopoxa.
e PazymoxeHne HATpaTa Kajuus U TOPEHHUE IPEBECHOTO YIOIbKa B HEM
e - OOpa3ibl NPUPOAHBIX coeauHEeHU Gocdopa.



["openue dpocdhopana Bo3ayxe v B KUCIOPOIE.
[Tomyuenue 6emoro dhochopa U UCIBITAHUE €TO CBOMCTB
Komnekiust «O0pa3iibl TPpUPOIHBIX COCTUHEHUHN YyTIIEpOaa
[Toptpet H./l.3enunckoro. Ilornonenrne akTHBUPOBAHHBIM YIIIEMPACTBOPEHHBIX BEIECTB WIIA ra30B.
Y CTpOMCTBO ITPOTUBOTA3A.
Mopenu MOJIeKy)l METaHa, TaHa, TUJIECHA U alleTUIICHA.
B3aumopeiicTBue aTiiieHa ¢ OpOMHOI BOJION M pacTBOPOM IepMaHraHaTaKaus.
OO011e XuMHUYECKHUEe CBOMCTBA KUCJIOT Ha MPUMEPE YKCYCHOM KUCIIOTHI.
KauecTtBeHHas peakuys Ha MHOTOATOMHBIE CITUPTHL.
Komnekius «O6pa3iipl IPUPOIHBIX COSAUHEHUN KPEMHUSD.
Kosneknus crekna, KepaMUKH, HIEMEHTA U U3JIETIUN U3 HUX.
Kosnekiust npoayKiuy CUIMKaTHON MPOMBIIIIJIEHHOCTH.
BuneodparmenTsl u cnaitasl «I[pou3BoICTBO CTEKIIA U LIEMEHTAY .
Komnekus «IIpuponHbie coequHEHNS] HEMETAIIIIOBY .
BuneodparmenTs! u ciaiapl « @pakiMOHHAs TIEPETOHKA KUJKOTO BO3TyXa
Buneodparments u cnaiinbl «llomyuenre Bogopoaa, KUCIOPOa U TaJIOTEHOB AIEKTPOTUTHIECKUM CITIOCOOOM.
Mopenu anmapaToB ISl IPOU3BOACTBA CEPHOU KUCIOTBHI.
Mopaenps KUMISIIEro CIOosl.
Mogenb KOJOHHBI CHHTE3a aMMHUAaKa.

Buneodparmentsr u cnaiinsl «IIpou3BOJICTBO CEPHOM KHUCIOTHI».
aMMHaKa».

Komnekuus «CpIpb€ 17151 TOTyUYEHHS] CEPHOM KUCTOTBD.

n

Buneodparmentst u cnaiasl «IIpon3BoacTBo

JlaGopaTopHblie ONbITHI

29. Pacrio3naBanue raJoreHua-noHoOB.

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

31. KauecTBeHHas peakilys Ha KATHOH aMMOHHS.

32. XuMHUYEeCKHE CBOWCTBA a30THOW KHUCIIOTHI, KaK AJICKTPOJIHTA.
33. KauecTBennsie peakiuu Ha pocdaT-uoH.



34. [TonydeHue U CBOMCTBA YTrOJIbHOW KUCIOTHI.
35. KauecTBeHHas peakius Ha KapOOHAT-HOH.
36. IIpomyckaHue yriaeKucioro ra3a yepe3 pacTBOp CHIIMKAaTa HATPHSL.

IIpakTnyeckue padoTbl

2. 3y4yeHue CBOWCTB COJISTHOM KHUCIIOTHI.

3. 3ydyeHue CBOMCTB CEPHOU KHUCIIOTHI.

4. IlonyyeHne aMMHaKka U U3y4E€HHUE €0 CBOKCTB.

5. IlomyuyeHue yriiekuciaoro raza u u3yueHue ero cBoicts. KauectBeHHas peakuus Ha KapOOHaT-HOH.

MeTasuibl 4 MX COCAUHEHUS

[Tonoxenne meraimnoB B [lepuoandeckoil cucreMe XUMUYECKUX 3eMeHTOB . M. MenaeneeBa, CTpOEHUE UX aTOMOB U
KpPUCTAJUIOB. MeTaiumnueckast CBsI3b U METAJUIMYECKasl KpUcTauinyeckas pemeérka. uzndeckue CBOMCTBA METAIJIOB: AJIEKTPO- U
TEIIONMPOBOAHOCTD, OTPAXKakoIas ClioCOOHOCTh, TNIACTUYHOCTh. CIIJIaBbl YEPHBIC U LIBETHHIC.

Meramnel Kak BOCCTAHOBUTENW. DJEKTPOXUMHUUYECKUN DS HANpsDKEHUW. B3anMonercTBMe METaioB C HEMETaJUlaMu,
OKCHJaMH, KACIIOTAMH, COJISIMA. AJTFOMUHOTEPMHMUSL.

O6mias xapakrepuctuka 3nemMeHTOB |A-rpymnnbl OKCUIBI U TUAPOKCUIBI IIEJIOYHBIX METAUIOB, UX MOJyYeHHEe, CBOMCTRA,
MpUMEHEHUE. BaxkHeWIMe CoNMM NIETOYHBIX METAJIJIOB, UX 3HAYEHUE B KMUBOM U HEKUBOM MPUPOJIE U B )KU3HU YEITOBEKA.

O6mias xapaktepuctuka 371eMeHTOB ||A-rpynmnbel OKCHUIIBI U THAPOKCUABI IIETOYHO3EMENbHBIX METAJIJIOB, UX MOJyYECHUE,
CBOWCTBA, MPUMEHEHUE. BaKHEHUIIME CONMM IIEIOYHO3EMENIBHBIX METALUIOB, UX 3HAYEHHE B KMBOW M HEXKUBOW NPUPOJE U B
KU3HU yesroBeka. KapOoHaThl ¥ ruipokapOOHAThI KAJIbIIHSL.

XKéctkocTh BOABI: BpeMeHHas W mocTosiHHas. CrocoObl ycTpaHeHHsT BpeMEHHOM KECTKOCTH. CrocoObl yCTpaHECHHUS
MOCTOSIHHOM KECTKOCTU. IOHUTBL.

CoenuHeHUsT ATIOMUHUS B IPUPOJIe. XUMUYECKHE CBOMCTBA amoMuHus. OCOOEHHOCTH OKCHIAa U THAPOKCUA ATFOMUHUS
Kak aM(OTEepHBIX coenHEeHNN. BaxkHeiimue cou amoMunust (XJI0pUa, Cyiabdar).

OcobeHHoCcTH CTpoeHHUs atoMma xenesa. JKene3o B mpupoje. Baxueiimme pyasl sxeneza. Oxcuasl u rugpokcubl sxenesa(ll)
u sxene3a(Ill). Comn xene3za(ll) u >xeneza(Ill). OOHapykeHHEe MOHOB KAaTHOHOB >KeJ€3a B PAcCTBOPE. 3HAUCHUE COCTUHEHUUN
xKeresa.



KOppOBI/I}I XUMHUUYCCKAA U SJICKTPOXUMHNYCCKaAL. 3aH_II/ITa MCTAJIJIOB OT KOPPO3UHU. Meraiisl B IIprupoac: B CBO6OI[HOM BUJIC

u B Buae coeauHeHuil. Ilonstue o meramryprun. Y€pHad u nBetHas metauryprus. [lupomerammyprusi, rTHAPOMETAITYprus,
anexkTpoMeTaiutyprus. Jlomennsiit mporiecc. [lepepaboTka dyryHa B cTalib. DJIEKTPOJIU3 PACIIaBOB.
JlemoHCcTpanumn

B3aumopericTBre HATpUs, TUTHS U KaJbLHUS C BOJOM.

['openue HaTpusi, MarHUs U JKeJjie3a B KUCJIOPO/IE.

Bcenbimka TepMUTHOM CMECH.

B3auMopelicTBrEe cMeCH OPOIIKOB CEPBI U JKEJI€3a, [IMHKA U CEPHI.
BzanMoaelicTBue aaroMUHMS C KUCJIOTaMU, IIEJI04YaMUd U BOOM.

BzanmopernicTBue xkee3a 1 MeIU C XJIOPOM.

BzanmopencTtBue Mead C  KOHIIEHTPUPOBAHHOW CEPHOM KHCJIOTOM H  a30THOU
KOHLIEHTPUPOBAHHOM).

Okpacka I1aMeHn COCIMHEHUSIMU IIEJIOYHBIX METAJJIOB.

Okpacka IIaMeHn COCIMHEHUSIMU IIEII0YHO3EMENIBHBIX METAIIJIOB .

["amenue n3BecTu BOJIOM.

[Tomy4yeHue :KECTKOM BOJbI B3aUMOJIEMCTBUEM YTJIEKUCIIOTO C U3BECTKOBOW BOJOM.
VYcTpaHeHue BpeMEHHOM KECTKOCTU KUIISTYEHUEM U T0OaBKOM COJIBI.

YcTpaneHue moCcTOSHHOM KECTKOCTH TOOABKOM COJIBI.

WMoHuThl 1 IpUHIIUI UX AeHCTBUS (BUICO(parMeHT).

Kosnekuus npupoIHbIX COETUHEHUIN aTIOMUHUS.

BuneodparmenTs! u ciaitapl « OKCU aTFOMUHUS U €r0 MOJIU(DUKAIIIN.
[Tomyyenune ampOTEpPHOTO THAPOKCHIA ATFOMUHUS U UCCIIEIOBAHUE €TO CBOMCTB.
Komnekmus « XuMHU4ecKrue NCTOYHUKHU TOKay .

KUCIIOTOM  (pa3baBieHHOW U

PCBy.HBTaTBI AJIUTCIBHOTO JKCICPHUMCHTA II0 H3YYCHHIO KOPPO3WH CTAJIbHBIX I/ISIICHI/Iﬁ B 3aBHCHUMOCTH OT YCJIOBI/Iﬁ

IIPOLIECCOB.

Boccranosienue menu u3 oxkcugamenu(Il) Bogopoaom.
BuneodparmenTts! u cnaiiasl «[Ipon3BoaCTBO UyryHa U CTAIN».
Buneodparments! u cnaiiapl «M3nenust U3 4yryHa v CTaamy.
BuneodparmenTs! u cnaiast «IIpon3BoacTBO aIFOMUHUSD.



JlaGopaTopHbIe ONbITHI

37. BzaumoseiictBue xene3a ¢ pactBopoM cyibdara meau(ll).
38. IToy4yenne n3BECTKOBOM BOJIBI U OTIBITHI C HEH.

39. lMonyuenne ruapokcumos xene3a(ll) u (I1I).
40.KavecTBEeHHbBIE pEaKINH HA KATHOHBI KeJe3a.

IIpakTHyeckune padboThI
6. [TomydyeHue KecTKOM BOJIbI M CIIOCOOBI €€ YCTpaHEHUSI.
7. PemieHue sKkCepUMEHTANIBHBIX 3a/1a4 10 TemMe «MeTauib».

XuMHS M OKPYKAKOLIAA cpelaa
Crpoenue 3emiu: s11po, MaHTHs, 3eMHAasl KOpa, UX XUMUYECKUi cocTaB. JIutocdepa u e€ xumuueckuit cocraB. MuHeparsbl.
Pynasi. Ocagounsie nopoabl. [lose3nble nuckomnaempie. XMMUYECKUM cOCTaB TuaApocdhepbl. XUMUUECKHN cOCTaB aTMOC(hEpHI.
HNcTOUyHMKNM XMMUYECKOTO 3arpsi3HEHUs OKpYKawomled cpeabl. [J1o0anbHbIE HSKOJIOTHYECKHE MPOOJIEMbl 4ellOBEUeCTBa:
MapHUKOBBIN A PEKT, KUCTOTHBIC T0XKIU, 030HOBBIE JbIPbl. MEXKIyHApOIHOE COTPYAHUYECTBO B 00IACTH OXPaHbl OKPYKAIOIICH
CpeIbl OT XUMUYECKOTO 3arpsA3HECHUS. «3€IEHAS] XUMUSD).

JlemoHCcTpanumn
e BuneodparmenTsl u cnaitapl «CTpoeHue 3eMiIn U €€ XUMUYecKUid cocTaBy. " KoeKIus MUHEpaJIoB U TOPHBIX OPOJ.
e Komnekuusa «Pynsl MeTamiosy.
e BuneodparmenTs u cnaiinbl «I 100anbHBIC SKOJOTUYECKUE MTPOOTIEMBI UETIOBEUYECTBAY.

JlabopaTopHbIe ONBITHI
41. 3yyeHue rpaHuTa.
42. 3yyenue MapKUpOBOK Pa3IMYHbIX BUIOB TPOMBIIUICHHBIX U MPOAOBOJIBLCTBEHHBIX TOBAPOB

O0001eHne 3HAHMI 110 XMMHUHM 32 KypPC OCHOBHOM mIKO0JIbI. [Toaroropka k OCHOBHOMY rocyAapCTBEHHOMY 3K3aMEHYy
CrpoeHre aTtomMa B COOTBETCTBHUM C ITOJIOKEHHMEM XWUMHYECKOro sjeMeHta B llepuommueckoit cucreme. CtpoeHue
BEILECTBA: XMUMHUYECKasl CBS3b M KPUCTALIMYECKHE PEHIETKHA. 3aBHCHUMOCTHh CBOMCTB OOpAa30BaHHBIX 3JEMEHTAMU MPOCTHIX



BEIIECTB (METAJUIOB, HEMETAJUIOB, OJIarOpOJHBIX ra3oB) OT IOJIOKEHHUs 3JieMeHTOB B Ilepmonnueckoit cucreme. Tumnosmorus
HEOPTaHUYECKUX BEILIECTB, ACICHUE UX HA KIacchl ¥ rpynisl. [IpexcraBurenn.

IIpyu3Haku W yClnoBUS NPOTEKAaHUS XMUMHUYECKMX PEaKUUW. THIOJOrUS XMMHYECKUX PEAKLMM IO Pa3jIMYHBIM OCHOBAHUSIM.
Peakuuu nonHoro oomeHa. OKUCIUTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIMH.

XHUMHUYECKUE CBOMCTBA MPOCTHIX BEIIECTB. XapaKTEpHbIE XMMHUYECKHE CBOMCTBA COJE00pa3yIOIIMX OKCHAOB, TUAPOKCH]IOB
(OCHOBaHMIA, KHCIIOT U aM(OTEPHBIX TUAPOKCHJIOB), COJIEH.

3. TemaTHuyeckoe IJIAHUPOBAHME Kypca XMMHH.

9 kiace
Ne Paznea kypca Koa OcHOBHOE coJiep:KaHue 10 TeMaM
n/n nyec
TBO
4aco
B
1 | HoBTOpenne U 0000menne | 54. | 1. Knaccudukanus HeOpraHmuecknx BeIIeCTB U UX HOMEHKJIAaTypa.
cBeleHU Mo Kypcy 8 Kkiacca. THuIbl XUMUYECKOHN CBSI3H
XumuyecKne peakuuu 2-3. Knaccudukanus XUMHYECKHX PEAKIMHI [0 Pa3IHYHbIM
OCHOBAaHUSIM

4-5. IToHsTHE O CKOPOCTH XUMUYECKOM peakuuu. Karanus

2 | Xumuyeckue peakuuu B pactBopax | 9 4. | 1. DnexrpoauTuyeckas JUCCOLMALU

2. OCHOBHBIE TIOJIOKEHUS TEOPUH DIIEKTPOJIMTHUECKON TUCCOIHAITIT
3-4. Xumudeckre CBOMCTBA KUCJIOT KaK 3JIEKTPOJIUTOB

5. XUMHUYECKUE CBOMCTBA OCHOBAHUI KaK 3JIEKTPOIUTOB

6. XuMHueckue cBOMCTBa COJIEN KaK 3JIEKTPOJIUTOB

7. IloHsiTHE O TUAPOJIU3E COJIEU

8-9. O6o06menne u cucTteMaruszalus 3HaHui 1Mo Teme. KoHTponbHas
pabota Ne 1




HemeTaJibl 41 UX coeAMHEHUS

214

1. OOmras xapakTepucTUKa HEMETAIJIOB

2. Obmas xapakrepuctuka 3aeMeHToB VI A—rpymmesl - raoreHoB
3. CoennHeHUs TaIOTeHOB

4. OOmas xapakTepucTuka 31eMeHTOB VI A—Tpynmnbl — XaabKOI€HOB.
Cepa

5. CepoBoopo.1 U CyIbPUIBI

6. Kuciopoausie coequHeHUs cepbl

7. O6u1as xapakTepucTuka 3aeMeHToB V A—Tpynmnbl . A30T

8. Ammuak. Conut aMMOHUS

9 -10. KucnopoHbie coeAMHEHUS a30Ta

11. ®ocdop u ero coequHeHUs

12. O6mas xapakTepucTuka 3nemMeHToB |V A—rpynmsl. Yriaepon
13. KucnopoaHble CoeIMHEHUS yTiiepoia

14. YrneBonopoabl

15. Kucnopoacoaepxariiue opraHiuecKue CoequHEHUs

16. Kpemuuii u ero coenuHCHHUSI

17. CunukatHas NpOMBILUIEHHOCTD

18. [ToydeHne HEMETAIIOB

19. [Nony4eHne BaXHEUIIUX COSAMHEHUN HEMETAIIIIOB

20 - 21. O0o0O1IeHNEe U cucTeMaTh3alMs 3HaHuN 110 TeMe «HemeTauiel
u ux coeauHeHus». Konrponbuas padora No 2

MeTaiibl 1 UX COEeAMHEHUS

14 v,

1. O6mrast xapakTepuCTHUKA METAJIIIOB

2. XMMHUYECKHE CBOMCTBA METAIIOB

3-4. Obmas xapakTEepPUCTHKA MIEeMEHTOB | A—rpymmbl
5. O6uras xapakrepucTuka 3aemMeHToB || A—rpynmsl
6. XKecTkocTh BOJBI U CITOCOOBI €€ YCTpaHEHUS

7. AJTIOMUHHIA U €T0 COSAMHCHUS

8-9. XKene30 u ero coeAMHEHU

10. Koppo3usi MeTaJIJIOB U CITOCOOBI 3aIUThI OT HEe




11 -12. Metamns! B ipupoje. [lonsatue o MmeTamtypruu
13. O600m1enne 3Hanuii Mo Teme «MeTabhy
14. KonTponsHas padorta Ne 3

JIaGopaTopHbIil IPAKTUKYM 7a | 1. Ilpaktrueckas pabora Ne 1. Pemenne skcreprMeHTaNbHBIX 3a]a4
0 TEME «DJEKTPOJIUTUYECKAS AUCCOLUALIUAS
2. [Ipaktuueckas padora Ne 2 «M3yueHue CBONCTB COJISTHOM KUCIOTHDY
3. [Ipaktuueckas padota Ne 3. «3ydeHne cBOMCTB CEpHON KUCIOTHI»
4. Ilpaktuueckas padora Ne 4. «IloxydyeHre amMmmuaka v U3y4yeHUE €ro
CBONCTBY
5. Ilpaktuueckass pabora Ne 5. «llomydeHue yriaeKkucioro raza u
U3YYEHHUE €T0 CBOMCTB)
6. Ilpaktnueckas pabora Ne 7. Pemenue sKCepUMEHTAIBHBIX 3a]1a4
1o teme «MeTtamib
7. Ilpaktuyeckass padota Ne 6 «OKecTkocTh BOABI M CHOCOOBI €€
YCTPaHEHUD)
XHUMHS M OKPY:KalOLIas cpeaa 249 | 1. XuMu4ecKuil COCTaB MJIAHETHI 3eMJIs
2. OxpaHa OKpyXarollieil cpebl OT XUMUYECKOT0 3arpsi3HEHUS
O0600menne 3Hanuii mo xumum 3a| 64 | 1. Bemecrsa
Kypc OCHOBHOM IIKOJIbI. 2. XMUMHYECKHUE pEaKIIUU
IMoaroroBka k OI'D 3. OCHOBBI HECOPTAHMYECKON XUMUU
4-5. O6001IeHre U CUCTeMaTH3alusl 3HaHUHM, MOJyUYEHHBIX B Kypce
xumuu 8-9 knacca. Kontposasnas padota Ne 4
6. AHanu3 BBITIOJIHEHUS] KOHTPOJIBHOW PabOThI
Pe3epBHOe Bpemst 44
Hroro: | 684
B TOM uMc/Ie KOHTPOJIBHBIX padoT —
4

IIpakTHyeckux pador - /




Y4yedHO — MeTOAMYECKOE 00ecIIeueHHue

1 .IIpumepHast mporpaMmMa OCHOBHOTO 00111ero o0pa3oBaHus 0 XUMHUU (0a30BbIil YPOBEHb);

2.ABtopckas nporpamma O.C.I"abpuensina, coorBercTByomas @eaepanbHoMy ['ocyaapcTBeHHOMY 00pa30BaTeIbHOMY
CTaHAAapTy OCHOBHOIO 00111eT0 00pa3oBaHus U AomylleHHas MuHucTepcTBoM 00pa3oBanus U Hayku Poccuiickoii @enepannn

(O.C.I'abpuensn [Iporpamma kypca xumun aiis 8-9 kiaccoB o0ieodpaszoBarenbubix yupexaenuit / O.C.I'abpuensn. — M.:

Hpoda, 2019r.).

3.I'abpuenan O. C., Ocmpoymos U. I'. HacTonbHas kaura yuutens. Xumus. 9 k 1.. Merogudeckoe nocooue. — M.: JIpoda,

2018r

4. Xumus. 9 k 11.: KoutponbHbie u mpoBepouHbie padoTsl kK yueObuuky O. C. 'abpuensna «Xumus. 9 / O. C. I'abpuensu, I1. H.

bepeskun, A. A. Ymakosa u n1p. — M.: [poda, 2019r.
5.I'abpuenan O. C., Ocmpoymos U. I'. zyqaem xumurio B 9 k 11.: lunaktuyeckue marepuansl. — M.: brauk mmroc, 2019r.
6.l abpuenan O. C., Awyrosa A. B. Pabouas terpans. 9 k 1. K yuebnuky O. C. 'abpuensna «Xumus. 9». — M.: Jlpoda, 2012r.

1.I'abpuenan O. C., Bockoboiinukosa H. Il. Xumus B Tectax, 3afadax, ynpaxHeHusx. 8—9 ki. — M.: JIpoda, 2019r.



MaTepuanbHO-TeXHHYECKOE o0ecTieyeHne:

JUtst 00y4yeHurs yqaluxcsi OCHOBHOM IIKOJIbI B COOTBETCTBUU € TpeOoBaHUAMHU DeiepanibHOro rocy1apcTBEHHOTO
00pa30BaTeNbHOrO CTaHAapTa HEOOXOANMA pealln3alus eI TEIbHOCTHOIO oAX0Aa. [lesTebHOCTHBIN OAX0 A TpedyeT
MOCTOSTHHOM OTOPHI Mpoliecca 00yYEHUs] XUMUHU Ha IEMOHCTPAIIMOHHBIN 3KCTIEPUMEHT, MMPAKTUUYECKUE 3aHATHS U 1a00paTOpHbIE
OTIBITHI, BBITOJIHAEMbIE YHamuMucs. KaOMHeT XumMun ocHaIEH KOMIUIEKTOM JEMOHCTPAllMOHHOTO U JIA0OpaTOPHOTO

O60py,ZIOBaHI/I}I 10 XUMHNHU I OCHOBHOM IIIKOJIEI.

Hcnonp3oBaHue QJICKTPOHHBIX CPCIACTB O6y‘I€HI/ISI IIO3BOJIATOT:
¢ AKTHBHU3HUPOBATL ACATCIIbHOCTD O6yanOIHI/IXCSI, I[10JIy4aThb 0oJ1ee BHICOKHE KAUeCTBCHHBIC PC3YJIbTAThI O6y‘-ICHI/IH;

e 1pu noaroroBke Kk EI'D obecneunBaTh caMOCTOATEIBHOCTh B OBJIQICHUU COJIEP’KaHUEM Kypca .

dbopmupoBatk UKT - KOMIIETEHTHOCTh, CHOCOOCTBYIOUIYIO YCIIEIIHOCTH B Y4EOHOU I€ATEIbHOCTH;

dbopmupoBats YV /I;
Hamypanvnwsie 06vekmot

HaTypaJIBHBIG O6’B€KTBI, HCIIOJIb3YCMBIC B O6Y‘ICHI/II/I XHUMHH, BKIIIOYAIOT B ceos KOJIJICKOWH MHUHEPAJIOB U 'OPHBIX IOPOA,

METaJUIOB U CIIJIAaBOB, MUHEPAJIbHBIX YA0OpPEHUH, MIacTMAcC, KAy4yKOB, BOJIOKOH U T. 1.

O3HakoMJICHHE ydamuxcs € O6p33HaMI/I HCXOOHBIX BCUICCTB, MOJYIIPOAYKTOB U T'OTOBBIX I/ISILGJ'II/Iﬁ IMMO3BOJIICT MMOJIYUUTD

HarisiaHoC IpCACTaBIICHUC 00 »THX MaTcpualiax, X BHCIIHEM BHUJIC, 4 TAKIKC O HCKOTOPBIX (I)I/I3I/I‘-IeCKI/IX CBOMCTBAX.



Xumuueckue pPeaxkmuesl u mamepuaiibl

OOparenre co MHOTUMH BEIIIECTBAMH TPEOYET CTPOTOTO COOIIOACHHUS MTPaBUII TEXHUKHU 0€30MacHOCTH, OCOOEHHO NP
BBITIOJTHCHUH OTIHITOB CAMUMH ydaniuMucs. Bce HeoOxomuMbie Mephl IPEIOCTOPOKHOCTH YKa3aHbl B COOTBETCTBYIOIINUX

JTIOKYMEHTaX U UHCTPYKIIUSX.
Xumuueckasa nadopamopnasn nocyoa, annapamot u npuoopsl
XuMu4eckas IocyJia moapa3iesisieTcsl Ha ABE TPYIIbL: 711 BHIIIOJIHEHHUS ONBITOB YYAIIMMUCA U IEMOHCTPAIIMOHHBIX OTBITOB.

[Ipubopsl, anmnapaThl U yCTAHOBKH, UCIOJIB3yEMbIE HA YPOKAaX XUMHUH, NOAPA3AEISIOT HA OCHOBE MPOTEKAOIIUX B HUX

(bHSI/I‘-ICCKHX H XUMHWYCCKHX.

Mooenu O6beKTaMy MOICIIUPOBAHUS B XUMUU SIBIISIFOTCSI aTOMBI, MOJIEKYJIbI, KPUCTAJIIbI, 32BOJICKHE aIlllapaThl, a TAKXKe

IIPOUCXOIAIIUC ITPOLCCCHI.

B npenomaBanuy XUMHUH KCIIOJIB3YIOTCSI MOJICNIM KPUCTAIUIMYECKUX PEIIETOK aimasa, rpadura, cepol, hochopa, okcuaa
yriepona(1V), moBapenHoi comnu, abaa, oja, xeae3a, MeI1, Maruusi, HAOOpbl MOJIEJ I aTOMOB JIJI1 COCTABJICHUS

LIAPOCTEPIKHEBBIX MOZEIIEH MOJIEKYIL.
Yueonwvie nocooun na newamnoii ocnose

B mporiecce 00ydeHnss XUMUN UCTIONIB3YIOTCS CIASAYIONMNUE TaOIHIIbl TOCTOSTHHOTO dKcioHupoBanust: «Ilepuonnmueckas
cuctema xumudeckux snementoB J[.M. MennaeneeBay, « Tabauiia pacCTBOPUMOCTH KUCJIOT, OCHOBAHUH U COJICH»,

«ONEKTPOXUMUYECKUN P HAPSHKEHU METAIIIOBY, «KpyroBopoT BEWIECTB B IPUPOAEN» U 1.



I[JI}I OopraHu3almun CaMOCTOSITEJIbHOM pa6OTBI O6yanOHII/IXCﬂ Ha YpPpOKaXx HCIIOJIb3YIOT paSHOO6p3.3HI>I€ JUITAKTHYCCKUE
MaTCpualbl: TCTpaIu Ha II€YaTHOM OCHOBE WJIN OTACIILHBIC pa60qI/IC JIMCTBI — UHCTPYKIHUH, KAPTOYKHU C 3aJaHUAMU pa3H01”4

CTETICHU TPYJHOCTH JUISI N3YYEHUSI HOBOTO MaTepraia, CaMONPOBEPKH U KOHTPOJIS 3HAHUH yJaIiXCsl.
Jlna obecriedennst 6€30MacHOTO TpyAa KaOWHETe XUMUU UMEETCS:

® IPOTUBONOXAPHBII HHBEHTAPh
® anTeuKy ¢ HabOpPOM MEINKAMEHTOB U TIEPEBA30YHBIX CPEICTB;
® VUHCTPYKUUIO 110 IpaBuiIaM 0€30MacCHOCTH TpyAa AJisi 00ydarouuxcs

® KypHaJ pErucTpaly HHCTPYKTaxka Mo MnpaBujiaM 0€30MacHOCTH TpyAa.
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