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IHosicuuTeabHAA 3aNMCKa

PaGouas mporpamma no XuMuu npegHa3HayeHA I ydamuxcs 9 KIaccoB M paccuMTaHa
Ha 68 dYacoB B TOJA, MO 2 dYaca B HENENII0, pe3epBHOE Bpems -2 dyaca. Ha BwIONHEHUE
MPAKTUYECKON 4acTU IporpaMMbl 0TBeieHO 7 yacoB. [IpenycMoTpeno 4 KOHTPOIbHBIX paOOTHI.
CocraBiieHa Ha OCHOBE CIEAYIOLUX JOKYMEHTOB!
- @enepanpHoro 3akoHa «O0 oOpa3oBanuu B Poccuiickoit @enepammu» ot 29.12.2012 rona
Ne 273-@3 (c u3m. u 1011, BCTYIL. B crity ¢ 28.02.2023).
- @ezepallbHOTO TOCYJAPCTBEHHOTO 00pa30BaTEIbHOTO CTaHAAapTa OCHOBHOIO OOMIETO
00pa3zoBaHus, YTBEPKACHHBIM MpUKa3zoM MuHucTtepcTBa 0o0Opa3oBaHus M Hayku Poccuiickoii
®Denepannn ot 31.05.2021 N 287 (mst V-1X kitaccoB 00pa3oBaTeIbHBIX OpraHU3AINN );
- denepanpHas oOpa3oBaTenbHas MPOrpaMMa OCHOBHOTO oOmmiero oOpasoBanus (Y TBepKIeHa
npuka3zom Munnpocsemenus Poccun ot 16.11.2022 mox Ne 993).
- IlocranoBnenust ['maBHOrO rocynapcTBeHHOro canurapHoro Bpaua P® or 28.09.2020 Ne 28
«O06 yrBepxkaennn canutTapHbix npaBmi CIT 2.4.3648-20 «CaHUTapHO-3MHIEMHOIOTHYECKHEC
TpeOOBaHUS K OPraHU3aIMK BOCIUTAHUS U O0YUYEHHs, OT/ABIXA M 030POBJICHUS MOJIOICHKI.
- IIpuxa3za MunucrepctBa npocsenienusi Poccuiickoit @eneparuun ot 02.08.2022 Ne 653 «O6
YTBEPKACHUH (eepaIbHOTO NIEPEYHS MIEKTPOHHBIX 00Pa30BaTEIbHBIX PECYPCOB, AOMYILIEHHBIX
K HUCHOJb30BAHUIO TMPU  peald3allid HMMEIIIUX  TOCYJapCTBEHHYIO  aKKpPEAUTAIIMIO
obpazoBatenbHbIx mporpamm HOO, OO0, COO» (3apeructpuposan 29.08.2022 Ne 69822).
- Konuenuuu mnpenonaBaHuss y4deOHOro mpeaMera «XuUMHUS» B 00I1€00pa30BaTEIbHbBIX
opranuzanusax P®, peanusyromux ocHOBHbIE 00111€00pa3oBaTeIbHbIE MPOrpaMmbl (YTBEPKIEHA
Pemennem Komnerun Munncteperpa [Ipocsemenus P®, mporokos 013.12.2019r NelIK-4BH).
- [Tpuxa3za MunucrepcrBa npocsemenus Poccuiickoit ®enepannn ot 21.09.2022 r. Ne 858 «O6
yTBepKACHUH (eAepanbHOrO MepeuHs Y4YeOHUKOB, OMYIICHHBIX K HCIOJIb30BAHUIO TMpU
peamu3ani  MMEIOMIMX TOCYNAapCTBEHHYIO aKKPEAMTAIMI0 O00pa3oBaTeIbHBIX IPOrpamMM
HAYaJbHOTO OOIIEro, OCHOBHOTO OOILEro, cpeaHero oOmero oopazoBaHUs OpPraHU3ALUIMU,
OCYIIECTBISIOIMMU 00pa30BaTEIbHYIO JAEATEIbHOCTh, M YCTAHOBJIEHUS IPEIEIBHOIO CpOKa
UCIIOJIb30BAaHUS UCKIIIOYEHHBIX YU€OHUKOB).
Yceraa MKOVY «COII Nel ceno KypaxxunoBo»
VYuye6Horo miana MKOVY «COI Ne 1 ceno KyprxunoBo»
[Tonoxxenus o pabouux mporpamMmmax odpaszoBarenbHoro yupexaeauss MKOY «COIL Ne 1 ceno
KypmxxunoBo».
ABtopckoii nporpammsl O.C. T'abpuensina, A.B. Kynuosoii. Ilporpamma ocHOBHOro 00111€T0
oOpa3oBanus 1o xumui. 8-9 knaccel. M: [Ipoda, 2015 .
Pabouas mporpamMma coctaBieHa Ha ocHoBe denepanbHOro I'ocynapcTBEHHOIrO CTaHAApTa,
TpeOOBaHUI K pe3yabTaTaM OCBOEHHS OCHOBHOH 0Opa30BaTeNIbHOW MPOrpaMMbl OCHOBHOTO
obmiero oOpa3zoBaHUs, MPOTpaMMBI Kypca XUMHH Juis 8-9 KiraccoB 00meo0Opa3oBaTelbHBIX
yupexaeHudt, mnpeamerHas JuHuUsS  ydueOHukoB  O.C.I'abpuensna, W.I.Octpoymona,
C.A.CnanxoBa — M.: [Ipoceemenune, 2021
B Hell Takke y4MTHIBAIOTCS OCHOBHBIE HJAE€U M MOJOKeHUs I[Iporpammsl pa3BuUTHS U
(dbopMUpOBaHUS YHUBEPCATbHBIX YU€OHBIX AEMCTBUIA JJIsl OCHOBHOIO OOIIETr0 00pa30BaHus.
N3yueHre XMMHUH B OCHOBHOM IIKOJIE TPU3BAHO 00ECTICUUTh:
- ¢opmuposanue y ydanuxcs XUMHUYECKOM KapTHHBI MHUpa KaK OpPraHM4eCcKOW 4YacTH €ero
LIEJIOCTHOW €CTECTBEHHO-HAYYHOW KapTUHBI,
- pazeumue TIO3HABATENbHBIX HHTEPECOB, MHTEIUIEKTYalbHBIX U TBOPYECKHX CIHOCOOHOCTEM
ydalmxcs B MIPOLECCE N3YUYEHNs UMM XUMHUYECKON HAYKH U €€ BKJIaJa B COBPEMEHHBIN Hay4HO-
TEXHUUYECKUW Tmporpecc; (QOpMUPOBAHUE BaXKHEUIINX JIOTUYECKUX OINEpaluil MbIIUICHUS
(ananu3, cuHTE3, O00OOIIEHHE, KOHKpEeTH3alus M Jp.) B THpolecce IMO3HAHUS CHUCTEMbI
BAKHEUINNX IIOHATHN, 3aKOHOB M TEOPHM O COCTaBe, CTPOCHUM W CBOMCTBAX XUMHUYECKHX
BELIECTB,



- 6ocnumarnue yOEKICHHOCTH B TOM, YTO NMPHUMEHEHHE TOTYyYCHHBIX 3HAHWM U yYMEHUU IO
XUMHUHU SIBIIIETCA OOBEKTHUBHON HEOOXOIUMOCTBIO IJI O€30MacHO paboThl C BEIIECTBAMH W
MaTepuaiaMu B OBITY M Ha TPOU3BO/ICTBE,

- npoexmuposanue u peaiuzayus BHITYCKHUKAMH OCHOBHOMW IIIKOJIbI JIMYHON 00pa3oBaTebHON
TPaeKTOPUU: BBIOOpP Tmpoduis OO0ydeHHs B CTapuiedl IIKOJIe WM MPOPECCHOHATHHOTO
00pa3oBaTeIbHOTO YUPEIKICHUS,

- ogladenue KIOYegblMU KOMRemeHyusmMuy: y9eOHO-TI03HABATEIbHBIMU, WH(OPMAIMOHHBIMH,
IIEHHOCTHO-CMBICJIOBBIMH, KOMMYHHUKATHBHBIMU.

1. O0mas xapakrepucTuka yue0HOro npeamera

[Ipenyaraemasi pabodass mporpamMma II0 XHMHH PacKpbIBaeT BKJIaJ Yy4eOHOTO IpeaMeTa B
JIOCTIDKEHUE IIeJied OCHOBHOrO 0O0mero oOpa3oBaHUsi H  ONpEACTsSeT BaKHEHIIMe
COJIepXKaTebHbIC TUHUHU TIPEAMETA:

. «Bewjecmsoy - B3aUMOCBSI3b COCTaBa, CTPOCHHUS CBOMCTB, NOJYyYEHHUS U INPUMEHEHHUS
BEUIECTB U MaTEPHUAJIOB,;

. «Xumuueckas peaxkyus» - 3aKOHOMEPHOCTHM IIPOTEKaHUS M YIPABICHHS IPOLECCaMHU
IIOJIyYEHUS U MPEBPAILECHUS BELIECTB;

. «Xumuyeckui A3vlK» - ONEPUPOBAHUE CUCTEMOW BAKHEHMIIMX XUMHUYECKUX TIOHSITUH,
BJIaJICHNE XMMHUYECKON HOMEHKJIATYPON U CUMBOJIMKOM;

. «Xumus u Hcu3Hv» - COONIOACHNE MPABUI XUMHUUYECKOM 0€30MacHOCTH MpU 00palleHuH ¢

XMMHUYECKHMH BEIIECTBAMH U MaTepHajaMU B IOBCEAHEBHOM KU3HU U Ha IPOU3BOICTBE.

B kypce 3HauuTenbHas posib OTBOJAUTCA XMMHMUYECKOMY OKCIEPUMEHTY: IPOBEJIECHUIO
IPAaKTUYECKUX paboT U JIabOpaTOPHBIX ONBITOB, (UKCALMM U aHAIU3Y MX Ppe3yJbTaToB,
COOJTFOZICHUIO HOPM H TTPABHII O€30MMACHOH padOThl B XUMUYECKOM KaOUHETE.

Peanu3zanus nporpammsl Kypca B mpolecce 00yuyeHHs TO3BOJUT 00y4yaroIUMCs MOHATh POJib U
3HaUEHUE XUMUU CPEU IPYrUX HAyK O IPUPOJIE.

2. MecTo Kypca XMMHH B OCHOBHO¥ IIKOJI€e

@denepanbHbll TOCYJAapCTBEHHBIM CTAHAAPT MPEIyCMaTpUBAeT HM3yYEHHE Kypca XUMUH B
OCHOBHOM WIKOJIE KaK COCTaBHOM dYacTH TnpeAMeTHOH obnactu «EcTecTBeHHO-HAay4HBIE
PEIMETHI».

Kypc paccuntan Ha uzyueHue npeamera B oobeme 68 yueOHBIX 4acoB 10 2 yaca B HEJENo B 9
KJiacce.

[Tporpamma peanuszoBana B yueOnukax xumun ['adbpuensa O.C., I.I.Octpoymos, C.A.Cnankos.
Xumus 9 knacce, BeINYIIEHHBIX n3naTenbetBoM «IIpocsemenue» 2020 r.

B cBsa3u ¢ ocobenHocTsimMu opranmuzaruu o0ydeHusi B 2020-2021 yueGHOM TOoAy B pabouyro
pOrpaMMbl ObUTH BHECEHBI U3MEHEHHS: IPAKTHUUECKUE PA0OThI, CAMOCTOSITENILHO BBIIOJIHSIEMbIE
y4allUMUCs, BbIHECEHBI B OTHENbHBIN OsI0K «J[abopaTopHBI MPaKTUKyM», YBEITUYEHO BpeMs,
HaIpPaBJIEHHOE HAa OBTOPEHHUE N3YYEHHOI'O B IPEBIIYILIEM KypCe XUMHUH.

B nmnpouecce oOyueHHMs HCHONB3YIOTCS pa3sHOOOpa3HbIE MeETOAbl M TEXHOJOIMH, TaKue
TE€XHOJOTUH  JINYHOCTHO-OPUEHTUPOBAHHOTO MOAX0Aa B OO0y4eHHH, HH(DOpPMaIMOHHO-
KOMMYHHUKATHBHbIE TEXHOJIOTUH, METOABI U TPUEMBI 3J0POBbecOEpEraroniero o0yueHus, MeTo/
MIPOEKTOB, TEXHOJOTUU AUCTAHIIMOHHOTO OOyUEHUSI.

JucrannuonHoe o0yyenue — (opma oOyueHHs], TP KOTOPO MH(OPMAIIMOHHBIE TEXHOJIOTHH
ABIIIOTCS BEAYIIMM CpPEACTBOM. Vcmonb3yst aeMeHThl AMCTAaHIUMOHHOTO OOYYEHMs YUEHHK
MOYKET 3aHHMAaTbCsl CAMOCTOATENBbHO, NMPOCMATPUBAaTh BUICOYPOKH, pelIaTh 00Opa3oBaTelbHbIE
3aJ1auH.

JlucTaHIIMOHHOE 00Y4YEeHUE PACCUUTAHO:

- Ha y4alIuxcs, JKeJaroluX IpruoOpecTH HOBbIE 3HAHMSI, YBICUEHHBIX YUEOHBIM MPEAMETOM;

- Ha BBIIYCKHUKOB IIKOJIBI, TOTOBSALIMXCS K TMOCTYIUICHHMIO B Mpo¢eCcCHOHATIbHBIE
o0pa3oBaTeNbHbIe YUPEXKIEHUS CPETHETO U BBICIIIETO 00pa30BaHuUs;

- Ha TeX, KTO HE UMEET BO3MOXHOCTH IMOJYyYUTh 0Opa3oBaTelbHbIE YCIYTH B TPaJUIIMOHHOMN
(GopMe 10 COCTOSIHUIO 3/10POBbSL.



C HOCJIbKO peajin3aluu J3JICMCHTOB JUCTAHLIMOHHOI'O OGY‘ICHI/IH HCIOJIB3YIOTCA CJICAYIOIIUC
pecypcehI:

No ypoka | Tema ypoka Hcnonb3yeMblii pecypc

4-5 [onstue 0 ckopoctH | https://resh.edu.ru/subject/lesson/2102/start/
XUMHYECKOH PEaKIuu.
Karanus

12 IToustue o ruaponuse coneii | https://resh.edu.ru/subject/lesson/3123/start/

16-17 Oo0rmmas xapakrepuctuka | https://resh.edu.ru/subject/lesson/2075/start/
anemenToB VIl A-rpynmer -
TaJIOTCHOB
COGI[I/IHCHI/IH TaJIOT€HOB

19 CepoBoaopo.1 ¥ CyIb(uIbI https://resh.edu.ru/subject/lesson/2434/start/

20 Kucnoponusie  coemmuenus | https://resh.edu.ru/subject/lesson/2077/start/
Cephl

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

25 dochop ¥ ero CoeMHEHUS https://resh.edu.ru/subject/lesson/2073/start/

30-31 Kpemnuuii u ero coequnaenust | https://resh.edu.ru/subject/lesson/2069/start/
CunukarHas
MMPOMBIIIJICHHOCTDb

36 Oo0mast xapakrepuctuka | https://resh.edu.ru/subject/lesson/3493/start/151213/
METaJIOB https://resh.edu.ru/subject/lesson/1607/start/

45 Koppo3zus METaJLIOB u | https://resh.edu.ru/subject/lesson/3479/start/151187/
CITOCOOBI 3aITUTHI OT HEe

28 Oxpana okpyxaromieii cpemst | https://resh.edu.ru/subject/lesson/3504/start/151485/
OT XUMHWYCCKOT'O 3arpsA3HCHUs

3. Pe3yabTaThl 0CBOCHHA Kypca XMMHMH

[To 3aBepmieHMM Kypca XUMHM Ha 3Tale OCHOBHOTO 00LIero oOpa30BaHUS BBITYCKHUKU
OCHOBHOM HIKOJIBI JOJKHBI OBJAJIETh CIEAYIOIUMHU Pe3yabTaTaMU:

1. JIN4YHOCTHBIE pe3yJIbTaThI:

1) ocosnanue cBOEH OTHUYECKOW TPUHAJICKHOCTH, 3HAHME HWCTOPHUHM XHMHU M BKIIAJa
POCCUICKON XMMUYECKOW HAYKH B MUPOBYIO XUMHIO;

2) popmuposanue OTBETCTBEHHOIO OTHOIICHUS K T[O3HAHUIO XHUMHH; TOTOBHOCTH H
CHOCOOHOCTH yYaIIUXCsl K CAMOPa3BUTHIO U CaMOOOPA30BaHHUIO HA OCHOBE M3yYEHHBIX (aKTOB,
3aKOHOB M TEOpPUHM XHUMHUHU; OCO3HAHHOTO BBIOOpa U nocmpoeHue WHIUBUAYaTbHOU
00pa3oBaTeNbHON TPAEKTOPHH;

3) @opmuposanue NETOCTHOW €CTECTBEHHO-HAYYHOW KApPTUHBI MHpA, HEOTHEMJIEMOH YaCThIO
KOTOpOM SABJIAETCSA XUMHUYECKasi KapTUHA MUDA,

4) o6nadenue COBPEMEHHBIM SI3BIKOM, COOTBETCTBYIOIIMM YPOBHIO DPa3BUTHUS HAyKH H
0O0I11eCTBEHHOH NMPAKTHKH, B TOM YHUCJIE U XUMUYECKUM,

5) oceoenue colMATbHBIX HOPM, MPABWII TOBEICHHS, pojied W (OPM COIMATbHOW >KU3HU B
coluyMe, MPHUPOJIE W YAaCTHOM KHU3HM Ha OCHOBE HKOJOTHYECKOM KyJIbTYyphl M 0€30MaCHOTO
oOpallleHus ¢ BeIIeCTBaMU U MaTepualaMu;

6) @opmuposanue KOMMYHHKATUBHOW KOMIICTCHIIMM B OOLICHWU CO CBEPCTHUKAMH H
B3POCIBIMHU B mporiecce 00pa3oBaTeNbHOM, 00111eCTBEHHO-TTOJIE3HOM, y4eOHO-
MCCIIEIOBATENLCKOM, TBOPUECKOHN U IPYTMX BUJOB JEATEIBHOCTH, CBSI3aHHBIX C XUMUEHL. .

2. MeTanpeaMeTHbIe pe3yJbTaThI:

1) onpeoenenue ueneit cOOCTBEHHOTO OOYYEHUsI, MOCTAaHOBKA M (OPMYITHUPOBAHUE sl ceOs
HOBBIX 3aJa4,

2) nnamupoeanue TIyTEH IOCTIDKCHUS JKENAEMOro pe3ylbTata OOyYeHHs XHMHH Kak
TEOPETUYECKOT0, TaK U MPAKTUIECKOTO XapaKTepa;
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3) coommnecenue cBOMX JEUCTBUH C TUIAHUPYEMBIMU PE3YJIbTaTaMH, OCYIIECTBICHUE CIIOCOOOB
JNEUCTBUN TIpU BBIIOJHEHUU JA0OpPAaTOPHBIX M MPAKTHYECKUX paboT B COOTBETCTBUU C
MpaBUJIaMU TEXHUKH 0€30TIaCHOCTH;

4) ompedenenue MCTOYHUKOB XUMHYECKOW WH(OPMAIIMHU, €€ IOJyYCHHE W aHAIU3, CO3/IaHHe
MH(POPMALIMOHHOTO MPOAYKTA U €ro MPe3eHTaLu;

5) ucnonv3zoeanue OCHOBHBIX MHTEIUIEKTYaJIbHBIX OINEpallMii: aHAIU3a U CUHTE3a, CPABHEHUS U
cucTeMaTH3anuu, 0000IIEHUS M KOHKPETH3AINH, 6bld6/eHie TIPUUNHHO-CIICICTBEHHBIX CBSI3eH U
nocmpoerue JOTUYECKOTO PpAacCy)KICHHS W YMO3AKIIOYEHHs Ha MaTepualle €CTECTBEHHO-
Hay4HOI'O COACPIKAHNU,

6) ymenue cozaBaTh, IPUMEHSITh U IPEOOPA30BBIBATH 3HAKH M CUMBOJIBI, MOJICII ¥ CXEMBI LIS
peleHns yueOHbIX U M03HABaTEIbHbIX 337ay;

7) ¢opmuposanue ¥ paszeumue SKOIOTUYECKOTO MBIIUICHHS, )MeHue TPUMEHSITh €ro B
NIO3HABATENIbHOM, KOMMYHUKAaTUBHOW, COLMAIBHOW TMpakTUKe W  NpodhecCHOHATbHOU
OpHEHTaLUH;

8) cenepuposanue et n onpeieIieHUE CPEICTB, HEOOXOJUMBIX VIS UX PeaTH3alluH.

3. IIpenmeTrHble pe3yabTaThl:

1) YmeHue 0003Ha4aTh XUMHUYECKUE 3JIEMEHTBI, HAa3bIBaTh UX U XapaKTepU30BaTh Ha OCHOBE
IIOJIOKEHUS B riepuoanudeckon cucreme /[[.11.Menneneesa;

2) Gopmyruposanue W3yYCHHBIX TOHATUHA: BELIECTBO, XMMUYECKUH 3JEMEHT, aToM,

MOJICKYJIa, MOH, KaTUOH, aHUOH, IMPOCTOC M CJIOXHOC BCHICCTBO, XUMHUUYCCKaAsd PCAKLUs, BUIAbI
XUMHNYCCKUX peaKuHﬁ H T.II.

3) onpedenenue 10 (opMynaM cocTaBa HEOPTaHUYECKUX U OPraHUYeCKUX BEIIECTB,
BaJICHTHOCTH aTOMOB XUMHUYECKHX AJIEMEHTOB HJIM CTETICHU UX OKUCIICHHS,

4) noHumanue NHPOPMAITUHN, KOTOPYIO HECYT XUMHUYECKHIE 3HAKH, ()OPMYIIbI, YpaBHEHHUS,

5) YyMeHue KIacCU(PHUIIPOBAThH MPOCTHIE U CIOKHBIC BEIIECTBA,

6) Gopmynuposarue NEPUOJUUYECKOTO 3aKOHA, OOBSCHEHHE CTPYKTYpbl M HH(OpMaluu,

KOTOPYIO HECCT NCPUOJUUCCKAsA CUCTEMA XUMHUUYCCKUX 3JICMCHTOB I[.I/I.MeH,ueneeBa, PacCKpbITHE
SHAYCHHUA MIEPHUOINYCCKOTO 3aKOHA,

7) VMeHUue XapaKTepU30BaTh CTPOEHUE BEHIECTBA — BUABl XUMHUYECKHX CBSI3€H U THUIIBI
KPUCTAIUINYECKUX PELIETOK ;

8) onucaxue CTPOCHHUSI aTOMOB XMMHUYECKUX JIEMEHTOB C MOPSAKOBBIMU HOMepamu 1-20 u
26, 0TOOpaXKEHHE MX C TTIOMOIIBIO CXEM;

9) cocmasnerue GOPMYyI OKCHUIOB XHUMHUYECKHUX DJIEMEHTOB U COOTBETCTBYIOUIUX WM
TUAPOKCHUJIOB;

10) Hanucanue CTPYKTYPHBIX (HOPMYNI MONEKYISPHBIX COSAMHEHUNH U (POPMYIBHBIX €IUHUIL
VMOHHBIX COEJIMHEHUI MO0 BAJICHTHOCTH, CTEIICHU OKUCIICHUS UJIU 3apsly NOHOB;

11)  ymenue  GopMymHpOBaTh  OCHOBHBIE 3aKOHBI ~XHMHH: IOCTOSHCTBA  COCTaBa
BEIIECTBMOJIEKYJISIPHOTO CTPOSHUSI, COXpaHEHUSI MACChI BEIIECTB, 3aKOH ABOTapO;

12)  ymenue GOpMyYIMPOBATH OCHOBHBIC TITOJIOKEHHUS AaTOMHO-MOJICKYJIIPHOTO YYCHUS U
TEOPHUHU AIEKTPOJUTUUECKON JUCCOLMALINY;

13) onpedeieHue TPU3HAKOB, YCIOBUHN MPOTEKAHUS U MPEKPAILICHUS PEaKIIHiA;

14) cocmasnenue MOJEKYIAPHBIX YPaBHEHUH XUMHYECKHUX PpEaKUUW, IOITBEPKIAF0IIUX
00I111e XUMHUYECKUE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKUX COSTUHEHUHN U OTPaXKAFOIINX
CBSI3M MEXIY KJIaCCaMH COCIMHEHUN;

15) cocmasienue YpaBHEHHI PEaKIuii C y4acTHEM IIEKTPOIUTOB TaKKe B MOHHOH opMme;
16) onpeoeieHue I0 XUMUYECKUM YPAaBHEHHSIM TIPUHAIICKHOCTH PEAKIU K ONPeIeIEHHOMY
TUITY WIH BUAY;

17) cocmasnenue YpPaBHEHUM OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUNA C TOMOIIBIO
METO/Ia JIEKTPOHHOTO OanaHca,

18) npumMeHeHue TIOHSATUW «OKHUCICHHE» M «BOCCTAHOBJICHHE» [UJII XapaKTEPUCTUKHU
XUMHUYECKHX CBOMCTB BEIIECCTB;



19)  onpedenenue ¢ TOMOILIBIO KAa4eCTBEHHBIX pEAKIMH XJIOPHI-, Cylb(par- U KapOOHaT-
AQHMOHOB Y KaTHOHA aMMOHUS B PacTBOPE;

20)  oOwscHenue BIVSIHAS PA3IMYHBIX (PAKTOPOB HA CKOPOCTH PEAKIIHIA;

21)  ymenue XapaKTepu30BaTh IOJIOKEHUE META/UIOB M HEMETAUIOB B MEPUOAMYECCKOM
CHCTEME JJIEMEHTOB, CTPOEHHE MX aTOMOB M KPHUCTAJUIOB, OOIIME (U3UUECKUE U XUMHUYECKUE
CBOMCTBA;

22)  obwvsachenue MHOTOOOpa3usi MPOCTBHIX BEIICCTB SBJACHUEM aJUIOTPONUU C YKa3aHHEM e
IPUYHH;

23)  ycmanogieHue pa3uuuil THAPO-, THPO — U DIICKTPOMETAJUTYPTUM M WILTIOCTPUPOBAHUE
ATHX Pa3IMYUi MPUMEPAMH TPOMBIILICHHBIX CIIOCOOO0B MOTYyYCHHS METAIUIOB;

24)  ymenue oaeéamv 00my0 xapaktepuctuky anemeHtoB |, I, VIIA— rpynm, a Takke
BOJIOpOJIa, KHCJIOpOAa, a30Ta, cepbl, (ocdopa, yriepoma, KpeMHUsS W OOpa30BaHHBIX HMH
IPOCTHIX BEIECTB M BAKHEHIINX COEAMHEHHH (CTpOSHHE, HAXOXKACHUE B PUPOAE, MOIyUEHHE,
(du3nvecKre U XMMUYECKHE CBOWCTBA, TPUMEHEHHE);

25)  ymeHue OUCHIBATH KOPPO3HIO METAIJIOB M CIIOCOOBI 3aIlUTHI OT HEE;

26)  ymenue IPOU3BOANTH XUMHUUECKHE PACUETHI IO (POPMYIIaM U yPaBHEHHSIM PEaKI[Hii;

27)  onucanue CBOMCTB M MPAKTUUECKOTO 3HAYCHHUS U3YUCHHBIX OPIraHUYECKUX BEIICCTB;

28)  swinonnenue 0603HAYEHHBIX B POIPAMME YKCIICPUMEHTOB,;

29)  cobniodenue npaBui 6€30MacHON PabOTHI B XUMHUYECKOM KaOUHETE.

4. Copepxanue y4eOHOro npeamMera U TpeGOBaHUS K YCBOCHHIO MPOrPaMMbI

Kypc xumum 9 xmacca mpenmojiaraeT M3ydeHue cienyromux pasnenoB: «lloBropenue u
o0oO1IeHne CBEICHHMI 10 Kypcy 8 Kiaccay, «XHMHUYECKHE pEaKIUd B PacTBOpax
AIIEKTPOJIUTOBY, «HeMeTamibl u X COeqUHEHHS», «METaIbl U UX COSAMHCHUS», «XUMUS U
OKpyKaromias cpena», a takxke «O000IIeHHEe 3HAHUW M0 XUMHUHM Kypca OCHOBHOM IITKOJIBI.
[ToaroroBka k OCHOBHOMY rOCY/IapCTBEHHOMY 9K3aMEHY»

IHoBTOpeHue u 0000mIeHNEe CBeleHUI 0 Kypcy 8 kiacca

bunapurpie coeguHenus. OKCUIBI CcoJIeOOpa3ywoIlIre W HecosneoOpasyromue. [ UapoKCHIbL:
OCHOBaHUs, aM(OTEpHbIE THIPOKCHJBI, KUCIOPOICOAEpKAIINe KUCIOThL. CpenHue, KUCTbIE,
OCHOBHBIC W KOMITJICKCHBIC COJIH.

Tunst cBs3u. MouHblid Tun cBsizu. KoBalieHTHas MonsipHasi U KOBAJICHTHAS HETIOJSIPHAS CBS3b.
Mertamueckas CBs3b

O0o01IeHne CBEICHUNH O XMMHUYECKHUX peakuusax. Krmaccudukanus XUMUYECKUX Ppeakluid 1o
Pa3TUYHBIM OCHOBAHMSM: COCTaBYy W UHCIY pEardpyroluxX H 0Opa3yIoNIuxXcs BeIIeCTB,
TerioBoMy 3G dekTy, HampaBlIeHUIO, U3MEHEHHUIO CTENeHeW OKUCICHHS DIEMEHTOB,
00pa3yroIIuX pearupyromre BemecTra, Gpa3e, HCIoTb30BaHUIO KaTaJIN3aTopa.

[TonsiTHE O CKOPOCTH XUMHUYECKOW peakiuu. DakTopbl, BIUSIONNE Ha CKOPOCTh XUMHYECKHX
peakIuii: TpHUpOJia pPEarupyroNIuX BEMIECTB, WX KOHIICHTpAIWs, TeMIlepaTypa, IUIONIalb
COMPUKOCHOBEHHMSI, HATMYUE KaTanu3zaropa. Karamms.

JleMoHCTpanuu

° O3HakOMJIEHHE C KOJJICKIIMSIMH METAJJIOB M HEMETAJIJIOB.

° O3HAaKOMIICHHE C KOJJIEKIIUSIMH OKCHJIOB, KHCJIOT 1 COJICH.

] 3aBUCHMOCTh CKOPOCTH XUMHUYECKOW PEAKIIMK OT IPUPOBI PEAarMPYIOLIUX BEIIECTB.

° 3aBUCHMOCTh CKOPOCTHM XHMHYECKON pPEaklUWh OT KOHLEHTPALUU pPearupyrommx
BCIICCTB.

° 3aBUCUMOCTh CKOPOCTH XHMHYECKOM PEAaKIMW OT IUIOMIAJAH COIMPUKOCHOBEHHS

pearupyronux BEMIECTB («KKHUTISAIINI CIION ).
. 3aBUCHUMOCTb CKOPOCTH XUMHUUYECKOU PEAKIMK OT TEMIIEPATYPhl pEarupyromuX BEIECTB.



JlaGopaTopHble ONBITHI

1. B3aumopeiicTBue aMMHaKa u XJIOPOBOOPOa.

2. Peakuus HeUTpanu3amuu.

3. HaGmoienue TemioBoro 3pQexra peakuuu HeuTpaau3alyi.

4. BzanmojelicTBre cepHOM KUCIOTHI ¢ okcuoM meau (II).

5. Pa3noxkeHue nepokcuaa BOJOPO/ia C MOMOIIBIO KaTanasbl KapTodens

6. 3aBUCHMOCTb CKOPOCTHM XHUMHUYECKOW pPEaKIHH OT MPHUPOJAbI PEarupyrolux BELIECTB Ha
nprUMepe B3aMMOJCUCTBHUS PACTBOPOB THOCYIb(araHATpust M XJopuua Oapus, THOCYIbdara
HATPUS U COJISTHOM KUCIIOTHI.

7. 3aBUCUMOCTb CKOPOCTM XHMHUYECKOM pEakUMM OT MPUPOABl METAUIOB IpPU UX
B3aUMOJICVCTBUU C COJISTHOM KUCIIOTOM.

8. 3aBUCHMOCTb CKOPOCTH XMMHUUYECKON PEAKIIMU OT IPUPOJIbI KUCIIOT IIPU B3aUMOJAEUCTBUHU UX C
HKEIIE30M.

9. 3aBHCUMOCTb CKOPOCTH XMMHUECKON PEAKIIMH OT TEMIIEPATYPBhI.

10. 3aBUCUMOCTH CKOPOCTH XUMHUYECKOM peakluu OT KOHIICHTPAIUH.

11. 3aBUCHMMOCTHP CKOPOCTM XUMHYECKOM peakuuud OT IUIOMIAJUM  CONPUKOCHOBEHHS
pearupyromux BemecTB.

12. 3aBUCUMOCTBH CKOPOCTH XUMHUYECKON PeaKkluu OT KaTaanu3aTropa.

XHMMHYeCKHe peaKllii B PACTBOPAX 3J1eKTPOJIMTOB

[ToHsTHE 00 3MEKTPOIMTUYECKON IUCCOLUALMU. DJIEKTPOIUTHI U HE3IEKTPOIUTHL. MexaHu3m
JUCCOLMAIIMU 3JIEKTPOIIUTOB C PA3IMYHBIM XapakTepoM CBsi3H. CTENeHb AJIEKTPOJIMTUUYECKON
nucconanui. CUIIbHbBIE U CI1a0ble 3JEKTPOIUTHI.

OCHOBHBIE TTOJIOKEHHS TEOPHH IEKTPOTUTHYECKON Aucconnarun. Kiaccudukanms nOHOB M X
cBoiicTBa. KHCIOTHI, OCHOBAaHUS M COJIM KaK 3JEKTPOIUTHI. VX KilaccuuKanys U 1uCcCoLualys.
OO01muye XMMUYECKUE CBOMCTBA KHUCIOT: U3MEHEHUE OKPACKU HMHIUKATOPOB, B3aAUMOJACHCTBHE C
METaJlJIaMM, OKCHUIAMM M THAPOKCHUAAMHU METAIJIOB U COJISIMU. MOJEKyJIsIpHbIE U HOHHBIE
(TOTHBIE M COKpAIIEHHBIE) YPAaBHEHUS PEAKIIHIA.

XHUMHUYECKUN CMBICI COKDPAIEHHBIX YPaBHEHUH. YCIOBUSA IIPOTCKAHUA pEAKLUN MEXAY
ANEKTPOJIUTAMHU 10 KOHIA. Psii aKTHBHOCTH METAJLIOB.

OOmme XuUMHUYECKHME CBOWCTBA INENOYEH: B3aMMOAEHCTBUE C KHUCIOTaMH, OKCUIAMHU
HEeMeTaJUloB, cojsMu. OOmMe XUMHYECKHe CBOWCTBa HEPACTBOPUMBIX  OCHOBAaHUM:
B3aMMOJEMCTBHUE C KUCIOTaMH, Pa3JI0KEHNE IIPU HAaTPEBAHUU.

OO0me XMMUYECKHUE CBOMCTBA CpPEAHUX COJICH: B3aMMOJIEWCTBHE C KHCIIOTaMH, IIEI0YaMHU,
COJISIMU M METaJUIaMU. B3anmoaeiicTBIE KUCIIBIX COJIEH CO IIEI0YaMHU.

I'uaponus3, kak OOMEHHOE B3aMMOJEWUCTBHE COJEM ¢ BOAOW. ['MIpPOIM3 COMM CHUIBHOTO
OCHOBaHHUSA U c11abo0il KMUCIOTHL. ['uaApoan3 conu cinaboro OCHOBaHUS M CUIIbHOM kucaoThl. [llkana
pH.

CBolicTBa KHUCIIOT, OCHOBaHMM, OKCHUJOB U COJIEH B CBETE€ TEOPUM DIIEKTPOJIUTHYECKON
JUCCOLMAIIMU ¥ OKUCIUTEIHHO -BOCCTAHOBUTENBHBIX PEaKIU.

JdemoHcTpaumu.

. HcnbiTanue BEECTB U UX pacTBOPOB Ha 3JIEKTPONPOBOIHOCTD.

. 3aBUCHUMOCTD AJIEKTPONPOBOJAHOCTH YKCYCHOM KUCIOTHI OT KOHIIEHTPALIUH.
o JIBU>KeHUE OKpAIIEHHBIX HOHOB B 3JIEKTPUUECKOM I10JIE.

. Onpenenenne xapakTepa Cpeibl B pacTBOpax COJIEH.

JlabopaTopHble ONBITHI.

13. Jluccoumanus ciiadbIX SJIEKTPOJIUTOB HA TPUMEPE YKCYCHOM KHUCIIOTHI.
14. VI3meHeHne OKpacKu UHAUKATOPOB B KMCIOTHOM cpene.

15.Peakius HeWTpaIU3alMK pacTBOPA MIETIOYN PA3TIUYHBIMA KUCIOTAMH.



16. IMonyuenune runpoxcugameau(Il) u ero B3aumMoelicTBUE ¢ pa3TuYHBIMU KUCIOTAMH.
17. B3anmoeiicTBHE CHITbHBIX KUCITOT ¢ okcuaom meau (11).
18. B3anMopelicTBUE KUCIOT C METAJUIAMH.

19. KayecTBeHHas peakius Ha KapOOHAT-HOH.

20. IMomyyenue CTyAHA KPEMHHUEBOUM KHCIIOTHI.

21. KayecTBeHHast peakiiysi Ha XJIOPHI- K CyIb(haT-nOHBI
22. VI3MeHeHne OKpacKy MHAUKATOPOB B MICIIOYHOM cpejie.
23. B3auMoIeiCTBHE IIEIIOYEH C YTIIEKUCIIBIM Ta30M.

24. KadecTBeHHasl peakIlus Ha KATHOH aMMOHHUSI.

25. TTonyuenne rugpokcuaa meau (1) u ero pasznoxeHue.

26. BzaumoelicTBrue KapOOHATOB C KUCIOTaMHU.

27. ITonmyuenue runporcuaa sxeneza(Ill).

28. B3aumoneiicTre xene3a ¢ pactBopoMm cynbgara mean(ll)

IIpakTyeckune padoTnl
1. Pemenne skCiepuMEHTANIBHBIX 3a/1a4 10 TeMe «DJIEKTPOIUTUYECKAs U CCOLALINS»

Hemerasibl M X COeIUHEHUS

CtpoeHue aToMOB HEMETaUIOB W UX TMojoxkeHue B Ilepumonuueckoir cucreme. Psin
3JIEKTPOOTPULATENBHOCTH. Kpucraminueckue pemeéTku HEMETANIOB — MPOCThIX BEIIECTB.
Amnotponus u e€ npuuuHbl. OU3NYecKue CBOMCTBA HeMeTauioB. O0Ire XUMHUIECKUE CBOMCTBA
HEMETAJIOB:

OKUCITUTEIbHBIE U BOCCTAHOBUTEIBHEIE.

["asorensl, CTpOEHHE UX aTOMOB M MOJIEKYJ. PU3HUYECKUE U XMMUYECKHUE CBOMCTBA IajOr€HOB.
3aKOHOMEPHOCTH HW3MEHEHHUS! CBOICTB TaJlOTEHOB B 3aBUCHMOCTH OT HUX TOJIOXXECHHUS B
[lepunonnueckoii cucreme. HaxoxaeHue rajioreHoB B IPUPOJIE U UX NonydyeHue. buonornueckoe
3HAYCHHUE U MPUMEHEHHE TaJOTeHOB.

['aioreHOBOOPOABI M COOTBETCTBYIOIIME MM  KHCJIOTBI:  IUIABUKOBAas,  COJSHAasi,
OpoMoBoOAOpOIHAs, MOA0BOJopoAHas. ["amoreHuanl. KadecTBeHHbIE peakIMM Ha TaJOTCHH]I-
noHbl. [I[puMeHeHne coeIMHeHNH TalOrTeHOB U UX OUOJIOrHYecKas poJib.

OO6mass xapakrtepuctuka 3yeMeHToB VIA-rpynmel. Cepa B mpupoae M €€ MOIy4YeHHUE.
AnnotponHele MoaudUKaMK cepbl W UX CBOHCTBA. XHMMHMUYECKHE CBOICTBa cephl U €&
MIpUMEHEHHE.

CepoBOJOpO/I: CTPOCHHE MOJEKYIbI, (QHU3NYecKre M XHMHYECKHE CBOWCTBA, MOJIyY€HUE U
3HaueHue. CepoBogopoaHas kuciota. Cynbpuasl U ux 3HadeHue. JIIoMuUHOPOpPHI.

Oxkcun cepoi(1V), cepHucras kucnora, cynbGuThl. KadecTBeHHas peakius Ha Cylb(pUT-HOH.
Oxkcup cepoi( VI), cepras kucnora, cynab¢atel. KpuctanaoruapaTs.

CepHast KuclOTa - CHUIBHBIM dJekTponuT. CBOHCTBAa pa30aBIEeHHOW CEPHOW KHUCIOTHI, Kak
TUTMYHON KHUCJIOTHI: B3aMMOJICUCTBHE C META/NIaMH, OCHOBHBIMH U aM(OTEPHBIMH OKCHJIAMH,
OCHOBaHUSMHU M aM(OTEPHBIMHU THAPOKCUAAMHU, colsiMu. KauecTBeHHas peakius Ha cynbdar-
WOH.

OO0mas xapakTepucTHKa JJIEMEHTOB VA-rpymnmbl. A30T, CTPOEHHE €ro aToMa W MOJICKYJIbL.
®dusnyeckue W XUMHUYECKHE CBOWCTBA W TIPUMEHEHHWE a30Ta. A30T B TMPUPOJIEC U €ro
Ounonoruveckas pob.

AMMMaK, CTPOCHHE MOJEKYJIbl M (U3MYECKHE CBOMCTBA. AMMMAyHas BOJa,, HAIIATHIPHBIN
CIUPT, TUApPAT aMMHUaka. JJOHOPHO -aKIENTOPHBIM MEXaHW3M O0pa30BaHMS KaTHOHA aMMOHUSI.
BoccranoBurenbHbie cBOMcTBa amMmuaka. Conv aMMOHHS M WX TNpuMeHeHue. KadecTBeHHas
peakiys Ha KaTHOH aMMOHHSL.

Okcuapl a3oTa: HeconeoOpa3yrolue W KUCIOTHBIE. A30THCTasi KUCIOTa W HUTPUTHIL. A30THas
KHUCJIOTa, €€ MOoJIydeHue U cBoicTBa. Hurparsl.

®docdop, crpoenue aroma u ammorponus. Dochuapl. Dochun. Oxcun dochopa(V) u
optodochopnas kucnota. Docdarsl. PochopHbie ynoopeHus. UHCEKTHIHIBI.



OO0mast xapakTepucTHKa 31eMeHTOB [V A-Tpynmbl: 0COOEHHOCTH CTPOSHHMS aTOMOB, MPOCTHIX
BEIIECTB U COCTUHEHHUI B 3aBUCHMOCTH OT MOJIOXKEHUS 37eMeHTOB B Ilepuoanueckoil cucreme.
Yrinepon. AJoTpomHbIe MoAMQUKAIMK: anMma3, rpadur. AMoOpdHBIA yriepom: caxa,
aKTHBUPOBAHHBIA yroib. AjcopOmus. XuUMHUYECKHE CBOWCTBa yriepona. Kokcoxumuueckoe
IIPOU3BOJICTBO U €ro npoaykuus. Kapouel.

Oxcun yriuepoma(Il): ctpoeHre MoeKyibl, moiaydenue u ero cBoictBa. Okcuna yriaepoaa(lV):
CTPOEHHUE MOJIEKYJIbL, I0JIyYEHHUE U €r0 CBOMCTBA. YToJbHas KucaoTa. Conu yroibHON KUCIOTHI:
KapOOHaThI U TUIPOKapOOoHaThl. TexHuveckas v nuuieBas coja.

Opranuyeckast XuMus. YTJI€BOJOPO/IBL..

Mertan, 3TaH ¥ IponaH Kak IMpeneibHble (HACBIEHHBIE) YIIEBOIOPOAbl. DTUIICH U alleTUJICH,
KaK HemnpeaenbHble (HEHACHICHHbIE) YriIeBoaopoabl. CTpyKTypHBIE (QOPMYIIBI BELIECTB.
['openne  yrmeBomoponoB. Peakium  geruapupoBaHus — NPEAENBHBIX  YIJIEBOJOPOJIOB.
KauecTBeHHbBIE peaKIM Ha HENPEAEIbHbIE COSAUHEHMS.

CrnupTbl. DTUJIOBBIA CHOUPT, €r0 MONY4YEHHE, MPUMEHEHHE M (PU3UOJIOTUYECKOE JIeHCTBUE.
TpéxaroMHbIi ciupT rMnepruH. KauecTBeHHas: peakiys Ha MHOTOAaTOMHBIE CIIUPTHI. Y KCyCHast
KHCIIOTa - IPEACTaBUTENb Kilacca KapOOHOBBIX KUCIIOT.

Kpemnuii, crpoenue ero atoma u coiictsa. Kpemuuii B npupoae. Cunuuuasl u cuwiad. Okeng
kpemuus(1V). Kpemuueas kucnora u e€ comu.

[TpousBoacTBO crekia M LeMeHTa. [IpoayKuusi CHIIMKaTHON NPOMBIIUIEHHOCTU: ONTHYECKOE
BOJIOKHO, KepaMuKa, hapdop, pasHc. OnrTudeckoe BOIOKHO.

Hewmerannel B npupone. ®pakuroHHas MeperoHka >KUIKOTO BO3JyXa Kak croco0 MOJyuyeHUus
KHuciopona, azora, aprona. Ilomydenue ¢ocdopa, KpemHHs, XJIOpa, HOAA. IJIEKTPOIHU3
pacTBOpOB.

[TomyueHnue cepHON KUCIOTHI: ChIPbE, XMMHU3M, TEXHOJIOTHYECKAsl CXeMa, METOJ KUIISIIEro CIos,
IOPUHLMIIBL TEII0O0OOMEHa, MPOTUBOTOKa M LupKyasauuu. Oneym. IIpon3BoacTBo amMmuaka:
CBIPBE, XUMU3M, TEXHOJIOTUYECKAs CXEeMa.

JleMoHCTpan U

Komneknus HemeTanmios.

Mopenu KpUCTAUIINYECKUX PEIIETOK HEMETAUIOB: aTOMHBIE UMOJIEKYJISIPHBIE.
O30HaTOp ¥ MPUHLUIIBI €r0 PabOThI

I'opeHue HeMeTayIoB - MPOCTHIX BEIIECTB: cephl, pochopa, JPEeBECHOTOYTIISL.
OO0pa31bl TaJIOreHOB - IPOCTHIX BEIIECTB.

B3auMozeiicTBrE TAIOT€HOB C METAJIAMHU.

BeiTecHenue xyopa 6poMOM MM HOJa U3 PAaCTBOPOB UX COJEH

Konnekuus npupoaHbIX COEIUHEHUH XII0pa.

BzaumopeiicTBue cepsl ¢ METANIAMMU.

I'openue cepsl B KUCIOPOJIE

Konnekuus cynbuaHbIx pya.

KauectBenHast peakuus Ha CylIbQUA-UOH

OO6eciBeunBaHrEe OKPAIIEHHBIX TKaHEH U [[BETOB CEPHUCTHIM Ta30M.
B3anMopeiicTBue KOHIIEHTPUPOBAHHOW CEPHOM KUCIIOTHI C MEMIBIO.
OOyranBaHKe OPraHMYECKUX BEUIECTB KOHIIEHTPUPOBAHHON CEPHON KUCIOTOM
Juarpamma «CocTaB BO3ayxa».

Buneodparmentst u cnaiias! «IItuusu 6azapsiy.

[Tonydyenue, cobupanue u pacro3HaBaHUE aMMHAKA.

Paznoxxenune 6uxpomar aMMOHHUSL.

B3anMonencTere KOHIEHTPUPOBAHHOM a30THOM KUCIIOTHI C MEJBIO.

- 'openue u€pHoro nopoxa.

PasnosxeHnne HUTpaTa Kaiaus U TOPEHUE APEBECHOTO YrojbKa B HEM

- OOpa31pl MPUPOIHBIX coearnHeHUH docdopa.



o ['openne pocdopana Bo3ayxe v B KUCIOPOJIE.

. [Tomyuenue 6enoro ¢ochopa 1 UCIBITAHUE €TO CBOMCTB

o Komnekuust «O0pa3iibl NpUpOIHBIX COSAMHEHUN YTIepoiar»

. [Toptper H./[.3enunckoro. IlornoiieHre aKTUBUPOBAHHBIM — YTIIEMPACTBOPEHHBIX
BEIIECTB UJIU ra30B.

. YeTpolicTBO NpOTHUBOTasa.

. Mognenu MoeKy METaHa, ITaHa, TUJIEHA U alleTUIICHA.

o B3aumoneiicTBue 3TuIeHa ¢ OpOMHOM BOJION M pacTBOPOM MEpMaHTaHATAKAJIHS.
o OO61re XMMUYECKHE CBOMCTBA KUCIIOT HAa IPUMEPE YKCYCHOW KUCIIOTHI.

o KauecTBeHHas peakuys Ha MHOTOATOMHbBIE CITUPTHI.

o Komnekuust «O6pa3ibl NpUpOIHBIX COSAMHEHUN KPEMHUS.

o Konnekuust crekia, KepaMuKH, IEMEHTa U U3JIeIUH U3 HUX.

Komrexkuys NpoayKIuy CUIMKaTHOW TPOMBIIIIIEHHOCTH.

Buneodparments! u cnaiiapl «I[[pon3BOICTBO CTEKIIA M IEMEHTA) .

Komneknusa «[IpupoaHsie COETMHEHNS HEMETAIIIIOBY .

Buneodparmentst u cnaiiapl «@pakiimoHHas TIEPETOHKA KHUIKOTO BO3IyXa
Buneopparmentsl u cnaiasl  «llomyuenue Bopopona, KHUCIOpoJa U TajOreHOB
AIIEKTPOJINTUYECKUM CIIOCOOOM.

o Monenu anmnaparoB 1Jis IPOU3BOJCTBA CEPHOU KMCIIOTHI.

o Mogenb KUIAIero ciosl.

. Mogenb KOJIOHHBI CHHTE3a aMMHUaKa.

. Buneodparmentst u cnaiinbl «[Ipon3BoAcTBO cepHO# KUCTOTHIY. " BuneodparmenTs u
cnanapl «IIpou3BOICTBO aMMHUAKay.

. Komnexkuus «CpIpp€ 1115 OIy4EHUsI CEPHOM KUCIIOTBI».

JlabopaTopHblie ONBITHI

29. Pacnio3HaBaHMe TalOT€HUI-HOHOB.

30. KauecTBeHHBIC peakuy Ha CyIb(aT-HOHEI.

31. KauecTBeHHas peakiusi HA KATHOH aMMOHWSI.

32. Xumudeckne CBOMCTBA a30THOM KUCIIOTHI, KaK AJICKTPOJIHTA.

33. KauectBeHHbIe peakiinu Ha Gocdar-uoH.

34. TlomryueHre U CBOHCTBA YTOJIbHOW KUCIIOTHI.

35. KauectBeHHas peakius Ha KapOOHAT-HOH.

36. [IponyckaHue YTICKUCIIOTO T'a3a 4epe3 pacTBOP CHIIMKATa HATPHSL.

IIpakTuyeckue paéoTsl

2. VI3yueHue CBOMCTB COJISTHOM KUCTOTHI.

3. 3yueHne CBOMCTB CEpHOM KUCIIOTBHI.

4. IlonyuyeHrne aMMHaKa U U3y4eHUE €ro CBOMCTB.

5. IlomydeHnne yriaekucaoro raza u u3ydeHue ero cBoicts.KauecTBeHHas peakius Ha KapOoHaT-
WOH.

Metaynbl M X COeIMHEHUS

[Tonoxxenne metaiuioB B llepuoanyeckoil cucteMe XuMUYeCKHX 3aeMeHToB 1. M. MeHnneneena,
CTPOEHHE UX aTOMOB M KpUCTAJJIOB. MeTaiunueckas CBA3b U METAUINYECKas KPUCTAUINYECKas
pemérka. Pu3nUECKME CBOWCTBA METAUIOB: JJIEKTPO- M TEIUIONPOBOJHOCTh, OTPAXKAOIIAs
CHOCOOHOCTB, MIACTUYHOCTD. CrutaBbl YEPHBIE U 1IBETHBIE.

Meramibl Kak BOCCTAHOBHUTENH. OJIEKTPOXMMHUYECKUH psia HanpsbkeHuil. B3ammopneincTeue
METAJIJIOB C HEMETAJIJIaMH, OKCUJAMH, KUCJIOTAMHU, COJISIMU. AJIFOMUHOTEPMUSL.



OO6mas xapakrepuctuka 31eMeHToB |A-rpymnbel OKCHIBI U THUAPOKCUBI IIETOYHBIX METAIJIOB,
UX MOJIyYeHHUE, CBOICTBA, IPUMEHEHHE. BaxkHeIre coMu MEI0YHbIX METAIIOB, UX 3HAUYECHHUE B
JKUBOU U HEXXUBOH IIPUPOJIE U B )KU3HU YEIIOBEKA.

O6mas xapakrepuctuka aneMeHToB |IA-rpynnel OKCHIIBI U THAPOKCUIBI MIETOYHO3EMENbHBIX
METAJJIOB, UX IIOJy4YEHHUE, CBOWCTBA, NPUMEHEHUE. BaKHEWIHne COJIM IIETOYHO3EMEIbHBIX
METaJIJIOB, UX 3HAYEHUE B KUBOM M HEKMBOW NPHUpOJE U B KU3HU denoBeka. KapOoHaTwl u
THJIPOKapOOHATHI KaJIbIIHS.

KéctkocTh BOABI: BpeMeHHas U MOcTosHHAas. CrocoObl yCTpaHEHUs! BPEMEHHOM MKECTKOCTH.
Crioco0bl ycTpaHEHUS TIOCTOSIHHON KECTKOCTH. VIOHUTHI.

CoennHeHus aqOMUHUSA B IPUpoe. XUMUYECKUE CBOMCTBA amoMuHusa. OcoOEHHOCTH OKCH/Ia U
THJIPOKCUA ATFOMUHUS KaKk aM(OTEpPHBIX COeqMHEHUH. BaxHelme conu anmoMuHus (XJIOpU,
cynbdar).

OcoOenHocTu cTpoeHus aToMa xenesa. XKenezo B npupose. Baxueimne pyast xene3a. OKCHIbI
u ruapokcunbl sxeneza(ll) u sxeneza(Ill). Comu xenesa(Il) u xenesa(Ill). O6Hapy eHHE HOHOB
KaTHOHOB JKeJle3a B pacTBOpe. 3HaU€HHUE COEIMHEHU JKeme3a.

Koppo3ust xumuueckass U 3JIEKTPOXUMHUYECKasA. 3aluTa METAUIOB OT KOppo3uu. Mertaiuibl B
pUpoJie: B CBOOOJHOM BHAEC W B BHUAe coenauHeHuid. [lomstme o mertamurypruu. YépHas u
uBeTHass  Metautyprus. Ilupomeramnyprusi, TUAPOMETAIUIYPIUs,  SJIEKTPOMETALIyprus.
Homennsrii mpornecc. [lepepaboTka uyryHa B ctainb. DJIEKTPOJIN3 PACILIABOB.

JdeMoHcTpannmn

° B3anmopeiicTBre HaTpus, TUTHS U KaJIbLIUS C BOJOM.

['openue HaTpus, MarHus M Keje3a B KUCIOPOJIE.

Bcnpiiika TepMUTHOM CMECH.

B3auMozeiicTBue cMecu MOPOUIKOB CEPBI U Keje3a, IUHKA U CEpPBI.

B3auMozeiicTBue altOMUHMS C KUCIOTAMHU, IEI0YaMHU U BOAOM.

B3anmoneicTaue xene3a u MEIH C XJIOPOM.

B3auMozeiicTBue MeIM C KOHLEHTPUPOBAHHONW CEPHOM KHUCIIOTOM M a30THOM KHUCIIOTOMN
(pa36aBneHHON M KOHIIEHTPUPOBAHHOM).

Okpacka TIaMeHH COSIMHEHUSIMH IIETTOUYHBIX METAJIJIOB.

Okpacka MIaMeH! COeIMHEHUSIMH 1IETOYHO3EMENIbHBIX METAILIOB .

I'ammenue n3BecTH BOJIOM.

ITonyuenue KECTKOU BOABI B3aUMOJIECTBUEM YIIIEKUCIIOTO C U3BECTKOBOM BOJOM.
YcTpaHeHrne BpeMEeHHOH jKECTKOCTH KUTISTYCHUEM U J00aBKOM COJIBI.

YcTpaHeHne NOCTOSHHOMN )KECTKOCTH 100aBKOM COJIBI.

VOHUTHI ¥ IPUHITAI UX IEHCTBUS (BUACODPArMEHT).

Komekuust npupoHbIX COCTUHEHUN aTFOMUHUSL.

BuneodparmenTs! u cnaiapl «OKCHI aTFOMUHUS U €70 MOJAU(DUKAIITHI.

[Tonyuenue ampoTEepHOTO TUIPOKCUIA ATFOMUHUS U UCCIIEIOBAHNE €TO CBOMCTB.
Komneknusa « XuMru4eckrue UCTOYHUKHN TOKa.

Pe3ynbTaThl IIMTEIBHOTO YKCHEPUMEHTA MO W3YUYECHHUIO KOPPO3HH CTATIbHBIX M3/ECIUN B
3aBUCUMOCTH OT YCIIOBHM IPOLECCOB.

° Boccranosnenue meau u3 okcunamenu(ll) Bogopogom.

. Buneodparments! u cnaiiasl «I[Ipon3BoACTBO UyTryHa U CTATH».
. Buneodparments! u cnaiiasl «M3nenus U3 4yryHa u CTanmy.

. Buneodparments! u cnaiiabl «I[Ipon3BoICTBO aTIOMUHUSY.

JlabopaTopHbIe ONBITHI

37. B3anmopeiicTBue xeinesa ¢ pactBopoM cynbharta meau(1l).
38. IlonyyeHune U3BECTKOBOM BOBI U OIBITHI C HEH.

39. [Momyuyenue ruapoxcuaoB xeneza(ll) u (I1I).
40.KauecTBeHHbIE PEaKIIMK Ha KaTHOHBI JKeJe3a.



IIpakTnyeckune padoThl
6. ITomyuenue sxecTKOM BOJIbI U CLIOCOOBI €€ YCTpaHEHUSI.
7. PemieHne sKkCiepuMEHTaNIbHBIX 331a4 110 TeMe «MeTaibD».

XuMHs 4 OKpPYsKaIIas cpeaa

Crpoenne 3emnu: sapo, MaHTHs, 3€MHas KOpa, WX XHMHUYeCKuid coctaB. Jlutocdepa m eé
XuMu4yeckuii coctaB. Munepanbl. Pyabl. Ocanounsle mnopoasl. [lone3Hble mnckomaemsle.
XUMHUUYECKUH cOCTaB THIpOocdepbl. XUMHUUYECKUI COCTaB aTMOCQEPHI.

VICTOYHMKM XMMMYECKOI'O 3arps3HEHus OKpykarouled cpenpl. [100anbHbIE 3KOJIOrMYECKHUE
npoOJemMbl YeloBEeYeCTBA: MApHUKOBBIA S(P(GEKT, KHUCIOTHBIE JOXAW, O30HOBBIC JIBIPHI
MexayHapolHOE€ COTPYJHMUYECTBO B OOJIACTH OXpaHbl OKpY’Karolled cpeibl OT XMMHUYECKOIo
3arps3HEHUs. «3enEHast XUMUS».

JleMoOHCTpaL U

° Buneodparmentst u ciaitnpl «CTpoeHre 3emMiid B €€ XUMUYeCKui cocTaBy. " Kommekms
MHUHEPAJIOB U TOPHBIX MTOPO/I.

° Komnnekuust «Pynsl MeTaaioBy.

° BuneodparmenTs! u cinaiasl «I 100ambHBIE YKOJIOTHYECKHE TTPOOIEMBI YETIOBEUECTBAY.

JlabopaTopHblie ONBITHI
41. V3yuenue rpaHuTa.
42. 3y4yeHnne MapKupOBOK Pa3IMYHBIX BUJIOB IPOMBIIIICHHBIX U MPOJOBOJILCTBEHHBIX TOBAPOB

O06001eHne 3HAHUI MO XMUMHMHU 32 Kypc OCHOBHOW mKoJbl. [loaroroBka k OcHOBHOMY
rocy1apCcTBEHHOMY JK3aMeHy

Ctpoenue atroma B COOTBETCTBHH C TOJIOKEHHUEM XUMHUYECKOTO 3jeMeHTa B llepuomnyeckoit
cucrteMe. CTpoeHue BEILeCTBA: XUMHUYECKas CBSI3b M KPUCTAIUIMYECKHUE PEUIETKUA. 3aBUCUMOCTh
CBOMCTB 00pa30BaHHBIX AJIEMEHTAMH MPOCTHIX BEHIECTB (METAIOB, HEMETAIIOB, OJIArOPOIHBIX
ra3oB) OT MOJOXKeHUs »neMeHToB B [lepmonmyeckoil cucreme. TUIONOTHs HEOPraHUYECKHUX
BEILIECTB, JAEJIEHUE UX Ha Kiaccel ¥ rpyniel. [IpeacraBureny.

IIpr3Haku U ycioBUs NPOTEKAHUS XMMUYECKUX peakUni. TUIOIOrUus XMMUYECKUX PEAKLIUN 110
pa3IUYHBIM OCHOBaHMAM. Peaknmuu wHOHHOTO OOMeHa. OKHUCIMTEIbHO-BOCCTAHOBUTEIHHBIE
peaKkuuu.

XUMUYECKUE  CBOWCTBA NPOCTBIX  BEIIECTB.  XapaKTEpPHblE  XHUMHUYECKHE  CBOMCTBa
coneo0pa3yrIIUX OKCHUIOB, TUAPOKCUIOB (OCHOBAaHUHM, KUCIOT M aM(OTEPHBIX THAPOKCHUIOB),
COJIEH.

B pe3yabTrare n3ydyeHusi XukMiu Ha 6a30BOM ypoBHe B 9 Kiacce

Y4eHHK HAy4YuTCH:

. Ilonumamo

- XMMHYECKYI0O CUMBOJIMKY: 3HaKHM XHMHUYECKHX 3JIEMEHTOB, (DOPMYIJbI XUMUYECKUX BEIECTB,
YPaBHEHUSI XUMUYECKUX PEAKIUN

- BAOKHEWIINE XMMHWYECKUE TOHATHS: BEIIECTBO, XMMHYECKUH D3JIEMEHT, aTOM, MOJIEKYJa,
OTHOCHUTEJIBHBIE aTOMHAasi U MOJIEKYJISIpHAs MacChl, MOH, KaTUOH, aHHOH, XUMUYECKas CBsi3b,
ANEKTPOOTPULIATENIBHOCTh, BaJ€HTHOCTb, CTENEHb OKHCIECHHS, MOJb, MOJSpHas Macca,
MOJISIpHBI  00bEM, PACTBOPBI, AJNEKTPOJIUTHI M  HEDJIEKTPOJUTHI, AIIEKTPOIUTHYECKAs
JTUCCOLIMAINS, OKHCIUTENb U BOCCTAHOBUTEIb, OKUCIIEHNE U BOCCTAaHOBJIEHNUE, TETIIOBOU 3 deKT
peakLyy, OCHOBHBIE TUIIBI PEAKLIUIA B HEOPIraHUYECKOW XUMUHU

- (OpMyJIMPOBKM OCHOBHBIX 3aKOHOB W TEOPUH XHMHHU: ATOMHO-MOJIEKYJIIPHOTO YYEHHS,
3aKOHOB COXPAaHEHHUs MacChl BELIECTB, IIOCTOSHCTBA COCTaBa BELIECTB, ABOrajpo;



nepuoanueckoro 3akoHa JI.M.MenneneeBa; Teopuu CTPOCHMS aTOMa M Y4Y€HUsS O CTPOCHUHU
BEILECTBA; TEOPUH JICKTPOIUTHYECKON TUCCOUMALNN U YUEHHS O XUMUYECKON pEeaKIUu.

. Has3zvigamo

- XUMHUYECKHE JIEMEHThI

- COCIMHEHUS U3YYEHHBIX KJIACCOB HEOPraHUYECKUX BEILIECTB

- OpraHu4eckue BellecTBa Mo ux ¢opMmysne: MeTaH, 3TaH, 3TUJICH, alleTUICH, METAaHOJ, 3TaHOII,
TIIMLEPUH, YKCYCHAs KMCIIOTA, TII0K03a, caxapo3a

. Oovacnuame

- (pu3MUeCKUil CMBICIT MTOPSAIKOBOTO HOMEpa XUMUYECKOI0 AJIEMEHTa, HOMepa IPYIIIIbI U eproaa
B MEPUOJMYECKON CHCTEME XUMHUUYECKUX 3eMeHTOB J[.M.MeHnneneeBa, K KOTOPbIM 3JEMEHT
MPUHALJICKUT

- 3aKOHOMEPHOCTHM HM3MEHEHHUsI CTPOCHHS aTOMOB, CBOMCTB 3JIEMEHTOB B IpPEIETIax MajbIX
NEPUOAOB U A-TPYIII, a TAK)Ke CBOMCTB 00pa3yeMbIX UMU BBICHIUX OKCUIOB U THIPOKCH]IOB

- CYIIHOCTb MPOIECCa IIEKTPOITUTHIECKON TUCCOIMALU U PEaKIIUii HOHHOTO OOMEHa

. Xapaxmepu3zoeambo

- XuUMUYeckue osneMeHThl 1-20 Ha OCHOBE HX TMOJIOKEHUS B NEPUOJUYECKOM CHUCTEME
xuMHIeckux 3eMeHToB [[.11.MeHeneeBan 0COOEHHOCTEH CTPOCHHS HX aTOMOB

- B3aMMOCBSI3b MEXK/y COCTaBOM, CTPOEHUEM U CBOMCTBAMHM HEOPIaHUYECKUX BEIIECTB
-XUMHYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAaHMYECKUX BEIIECTB (MPOCTHIX BEIIECTB U
COCTMHCHUI)

. Onpeodenamep

- COCTaB BEIECTB M0 UX (opMysiaM

- BAJICHTHOCTb U CTEIIEHU OKUCJIEHUS 3JIEMEHTOB B COEIMHEHUU

- BUJIbl XUMHUYECKOM CBSI3M B COCIMHEHMSIX

- TUIBI KPUCTAJUIMYECKUX PEIIETOK TBEP/IbIX BEILECTB

-IIPUHAJJIEKHOCTD BEIIECTB K ONMPEACIICHHOMY KJIACCy COCIMHEHU

- TUIBI XUMUYECKUX PEAKIUN

- BO3MOXKHOCTb MPOTEKAHUS PEaKInii HOHHOTO OOMEHa

o Cocmasnameo

- CXEMbl CTPOEHHMS AaTOMOB IIE€PBbIX JBaJLATH DJJIEMEHTOB MEPUOJUYECKOW CHUCTEMBI
. N.MenneneeBa

- (hopMynIBI HEOPTAaHUYECKUX COEAMHEHNN N3YUEHHBIX KJIACCOB BEIIECTB

- YpaBHEHUS XHWMHUYECKHX pPEaKIHi, B TOM YHCJIE OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX, C
MOMOIIBIO0 METOJIa SJIEKTPOHHOTO OanaHca

. besonacno oopawamuca
- ¢ XMMHMUECKOH Mocy10i U 1a00paTOpHBIM 000pYy10BaHHEM
. Ilpoeooump xumuueckuii IKCnepumenm

- MOATBEPKAAIOIINI XUMHUYECKUN COCTaB HEOPraHUYECKUX COCTMHEHUN

- IOJTBEPKTAFOIINI XUMHUECKHE CBOMCTBA M3YYCHHBIX KJIACCOB HEOPTAaHWIECKUX BEIIECTB

- 110 TOJTYYESHHIO, COOMPAHUIO U PACIIO3HABAHUIO T'a3000pa3HbIX BEIIECTB

- TI0 ONpEAeNICHUI0 XJIOpHUA-, Cyiab(dar-, KapOOHAT-WOHOB W HWOHA aMMOHHUS C TOMOIIBIO
KaueCTBEHHBIX pPEeaKIuil

° Botuucname

- MacCOBYIO JIOJIF0 XUMUYECKOT0 JIEMEHTa 0 (hOpMyJie COeTMHEHUS

- MAaCcCOBYIO JIOJIIO BEIIECTBA B paCTBOPE

- Maccy OCHOBHOTI'O BEIIECTBA IO U3BECTHON MaCcCOBOM J10J1€ TpUMeECcei

- 00bEMHYIO JIOJTF0 KOMITOHEHTA ra30BOi cMecH

- KOJMYECTBO BEIIECTBA, OOBEM HIIM MAacCy BEIIECTBA MO KOJMYECTBY BEIIECTBA, O0BEMY WITH
Macce peareHTOB UM IPOYKTOB PEAKIUU

° Hcnonvzoeamov npuodpemeHnHbvle 3HAHUA U YMEHUA 6 NPAKMUYECKOU 0esAme1bHOCHU
U NOGCEOHEBHOI HCUZHU



- Juia 0e30macHOro OOpalleHHs C BEIIECTBAMU W MaTepHajaMH B IOBCEIHEBHOW XHU3HH WU
IPaMOTHOTO OKa3aHHs EPBOU MMOMOLIY IPU OKOTaxX KMCIOTAMH U IIeJI04aMU

- U1 OOBSICHEHUS OTACIBHBIX (PAaKTOB U MPUPOAHBIX SBICHUI

- U1 KPUTUYECKON OLIEHKH MH(OPMAIMK O BELIECTBAX, UCIIONb3YEMbIX B OBITY

BbInyCKHUK NOJYYUT BO3MOKHOCTH HAYYUTHCH:

. XapakTepu3oBaTh OCHOBHBIE METO/IbI TO3HAHUS XUMUUECKUX 0ObEKTOB

. Paznuyarhe xuMuyeckne 0ObEKTHI (B CTAaTHKE):

- XUMUYECKHE JIEMEHTHI U ITPOCTHIE BELIECTBA

- METaulbl M HEMEeTaulbl (M XapaKTEepU30BaTh OTHOCUTEIBHOCTh IPUHAICKHOCTH TaKUX
00BEKTOB K TOW WJIM HHOM TpyIIIe

- OpraHU4eCKHE U HEOPTaHUYECKUE COCTUHEHUS

- TUAPOKCHUBI (KUCIOPOACOAepKAINE KUCIOThI, OCHOBaHHUA, aM(pOTEepHbIE THIPOKCH/IbI)

- OKCHJIBI HECOJICOOPa3yIOIIHe U Coeo0pasyronue (KUCIOTHBIC, OCHOBHBIC, aM(OTEPHBIC)

- BaJICHTHOCTh ¥ CTETIEHU OKHCIICHUS

- CUCTEeMAaTHYECKUE U TPUBHAIBHBIC TEPMUHBI XUMUUYECKOW HOMEHKIIATYpPhI

- 3HAKOBYIO CUCTEMY B XUMUU

. Paznuyarh xumMudeckne 0ObEKTHI (B TUHAMUKE):

- (pusmyeckue U XMMUUYECKHE CTOPOHBI MPOLIECCOB PACTBOPEHHUS U AUCCOLUALINU

- OKUCJIUTENbHO-BOCCTAHOBUTEIbHBIC PEAKIIMH U PEAKIINN OOMEeHa

- CXEMbI ¥ YPaBHEHMS] XUMHUECKUX PEaKIINil

. CooTHOCHTB:

- BK30TEPMHUYECKHE PEAKIIUU U PEaKLIUU TOPEHUS

- KATATATUYECKHUE PEAKIIUU 1 (pepMEHTATHBHBIC PEAKIIHH

- METaJlJI, OCHOBHBIN OKCHJI, OCHOBAaHHUE, COJIb

- HEMeTaJlJI, KUCJIIOTHBIA OKCHUJI, KUCIIOTY, COJIb

- CTpOEHHE aToMa, BUJ XUMHUYECKON CBS3U, TUIl KPUCTALIMYECKON pEIIeTKH W (PU3NYECKUe
CBOMCTBA BEIIECTBA

- HaXOXKCHHE IEMEHTOB B MPUPOJIE U MPOMBIIIIIEHHBIE CIIOCOOBI MX MOYUEHUS

- He0OXOIMMOCTh XMMHYECKOI0 IIPOM3BO/ICTBA U TPEOOBAHUI K OXpaHE OKPYKAIOILEN Cpe/Ibl

- HEOOXOJAMMOCTh TPUMEHEHHUS COBPEMEHHBIX BEIIECTB M MaTepUalioB U TpeOoBaHUIl K
37I0POBBECOEPEIKEHUIO

o BoiaBurate ¥ OKCHEPUMEHTATbHO MPOBEPSATh THUIOTE3bl O XUMHUYECKHX CBOMCTBax
BEILIECTB HAa OCHOBE MX COCTaBa, CTPOCHMS WU NPHUHAMIECKHOCTH K OMNPEIEICHHOMY KJaccy
(rpynme) BeuecTB

o [IporHo3upoBaTh  CIOCOOHOCTH  BEUIECTBA  MPOSIBIATH  OKUCIUTENBHBIE WM
BOCCTAHOBUTEJIbHBIE CBOWCTBA C YYETOM CTENEHEH OKHUCJIEHHUS 3JIEMEHTOB, BXOJSIIUX B €ro
COCTaB, a TAK)Xe MPOTYKTOB COOTBETCTBYIOIINX OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX pPEaKLIUi

L4 CocTaBnsTh YpaBHCHHA pCaKL[I/Iﬁ C yqaCTuem THITMYHBIX OKHCIUTENeH )51
BOCCTAaHOBHUTEIEH Ha OCHOBE OJICKTPOHHOT'O Oananca
L OHpe)IeJ'ISITL BO3MOXHOCTbH MMPOTCKAHUA XUMHYCCKHUX peaKuHﬁ Ha OCHOBE

NIEKTPOXMMHUYECKOTO  psiia  HANpsSDKEHMM  METAUIOB, psAfa  DJIEKTPOOTPHULATEIbHOCTH
HEMETaJJIOB, TaOJUIBl PACTBOPUMOCTH M YU€Ta yCIOBHUIl MPOBEACHUS PeaKIuil

. ITpoBOIUTH pacyeThl M0 XUMHUYECKUM (OpMYJiaM U YpaBHEHHUSIM

- JU1s1 BBIBO/IA (hOPMYJIbI COEAMHEHUS 10 MACCOBBIM JIOJISIM 3JIEMEHTOB

- JUIs IPUTOTOBJIEHUS PACTBOPA C UCHOIb30BaHUEM KPHUCTAJUIOIHIPATOB

- I HAXO0XJEHUs [JOJIM BBIXOAA IPOAYKTa PEaKIMHM [0 OTHOLIEHHIO K TEOPETHUYECKU
BO3MOXKHOMY

- ¢ ucronib3oBanue npasuia I'eii-Jlroccaka 06 0ObEMHBIX COOTHOIICHHUSX T'a30B

- C MCIIOJIb30BaHUEM MOHATHH «KMOJIb», «MMOJIbY, «4UCI0 ABOrapo»

- [10 TEPMOXUMUYECKUM YPABHEHUSIM pEaKLUU



. [TpoBOIUTH XWMHYECKUH HKCHEPUMEHT C HEYKOCHHUTEIBHBIM COOJIIOJCHUEM IPaBUI
TEXHUKU 0€30I1aCHOCTH

- 10 YCTAaHOBJICHUIO KAYECTBEHHOT'O U KOJIMYECTBEHHOTO COCTaBa COCIMHEHUS

- 1P BBIITOJIHEHUH MCCIIEA0BATEIIBCKOTO MPOCKTA

- B JOMAIIIHUX YCJIOBI/IHX

° Hcnonb30BaTh NMPUOOPETEHHBIC KIOYCBBIC KOMITETECHIIUHU IS BBIIIOJHEHUS MPOCKTOB U
y4eOHO-UCCIICIOBATEIILCKUX ~ padOT MO0 HM3YYCHHIO CBOKMCTB, CIOCOOOB IIOJIYYCHHS U
pacro3HaBaHUsI BEIIESCTB

° OnpenensaTh  MCTOYHMKH  XUMHUYECKOW  WMHGOpMAIlMH,  NPEJACTABIATH  CIHCOK
WH(OPMAIIMOHHBIX PECYypCcOB, B TOM 4YHCIE M Ha HWHOCTPAHHOM S3bIKE, T'OTOBUTH
UH(POPMALIMOHHBIA TPOAYKT U MPE3EHTOBATH €T0

° OOBEeKTHBHO OIICHMBATh HH(POPMAIMIO O BEHICCTBAX M XUMHUYECKHX Ipoleccax,
KPUTHYECKH OTHOCHUTHCSA K IICEBIIOHAYYHOH HWH(GOpMAIIMU, HEIOOPOCOBECTHOW peKjIamMe B
CpeACTBax MaccOBOM MH(OpMAIHH

o CoznaBaTh MOJENH U CXEMBI JIJISl pEIeHHs YIeOHBIX U MO3HABATEIbHBIX 3a/1a4.
6. TemaTuyeckoe MJIaHUPOBAHUE Kypca XUMHUH.
9 ki1acc
No | Pazpnen kypca Kou-Bo
1/ 4acoB
|
1 | [loBropenne u o000OIIEHHE CBEIEHUM MO Kypcy & Kiacca. XHUMHYECKHE | D d.
peakuuu
2 | XuMHUYECKHE peaKIiy B pacTBOpax 104.
3 Hewmerauiel 1 UX cOeIUHEHUSA 254
4 MeTtajutbl U UX COEAMHEHUS 174.
5 | XuMus 1 OKpy’Karomias cpena 24
6 O06001eHre 3HaHMH 0 XMMUU 332 Kypc OCHOBHOM 1IKOJIbL. [Toarotopka k OI'D | 74
PeszepBHOe Bpemst 24
Hroro: 68 u

B ToMm uncne KOHTpOIbHBIX padoT — 4
[TpakTHyeckux pabdor - 7

Bu/bl o1leHUBaeMbIX padoT

1 VY CTHBIN OTBET.

2 ITpoBepouHnas paboTa (MMCbMEHHO).

3. CamocTosiTenpHast padoTa (IMMCbMEHHO).
4
5

JIaGopaTopHBIii ONBIT (MMCHBMEHHOE OMMCaHNUE YKCIIEPUMEHTA).

[Mpaktnyeckas pabota (MMChMEHHOE ONMWCAaHWE OKCIIEPHUMEHTa M pElIeHHe
HKCIIEPUMEHTAIBHBIX 33/1a4).
6. CooOrmienne (ToKIa).
7. KonrtponbHas paboTta (MIMCbMEHHO).

Kpurtepuu onieHNBaHus YCTHBIX OTBETOB M MMCbMEHHBIX PA0OT 110 XUMHUH

PesynbpTarthl 00y4eHHsI OIEHWBAIOTCS 1O NATHOAUTBHOHN cucteme. [Ipu OIEHKE yYMTBIBAIOTCS
CJIEAYIOIINE KaueCTBEHHbBIE MI0Ka3aTeNIl OTBETOB:

* r1yOMHa (COOTBETCTBUE U3YYEHHBIM TEOPETHUECKUM 0000IIEHUAM);

*OCO3HAHHOCTh (COOTBETCTBHE TPeOyeMbIM B IpOTrpamMMe YMEHHSIM MPUMEHSTH IMOJyYEHHYIO
MH(pOpPMALIUIO);

*IIOJIHOTA (COOTBETCTBHE 00BEMY MTPOrpaMMbl M HH(OpMAINH yIYeOHUKA).

[Tpy oLileHKE YUUTHIBAIOTCA YUCIIO M XapaKTep OMMNOOK (CYIECTBEHHbIE NIM HECYIIECTBEHHBIE).




CymiecTBeHHbIE OMIMOKM CBA3aHbI C HEIOCTaTOYHOM TINIYOMHOW M OCO3HAHHOCTBIO OTBETa
(HampuMep, YICHUK HEMTPABUIIbHO yKa3aj OCHOBHbIC IPU3HAKH MMOHSATHMA, SIBICHUH, XapaKTePHbIC
CBOWCTBA BEIIECTB, HENPABUIBHO C(HOPMYIMPOBAI 3aKOH, MPABWIO U T.JI. WIH YYCHUK HE CMOT
NPUMEHUTh TEOPETUYECKHE 3HAHHS U OOBSICHEHHS W TPEACKA3aHUs SIBICHUN, YCTAHOBICHUH
NPUYHHHO-CJIEICTBEHHBIX CBs3€i, CpaBHEHUS U KIacCU(UKAIIUK SIBJICHHUH U T. 11.).
HecyiiecTBeHHbIC ONIMOKU OMPENEIIAIOTCS HEMOJHOTONH OoTBeTa ( YIYIICHHE W3 BHIa KaKoro-
1100 HexapakTepHoro (akra MpU OMHMCAHHM BEIECTBa, mpoiiecca). K HUM MOXHO OTHECTH
OTOBOPKH, OIKCKH, JOMYIIEHHBIC M0 HEBHUMATEIbHOCTH (HAmpuMep, Ha 2 U OoJiee ypaBHEHUI
peaxiuii B TOJTHOM HOHHOM BUJIE JoMmyIieHa | ommbka B 0003HAUCHUH 3apsiia HOHA).
PesynbraThl 0OydYeHHsI MPOBEPSAIOTCS B MPOIECCe YCTHBIX M MHCbMEHHBIX OTBETOB
O6yanOIL[HXCH, a TaK’KC MPH BBIITOJIHCHUHU UMW XUMHUYCCKOT'O SKCIICPUMCHTA.

O11eHKA YCTHOT'O OTBETA

Orneska «5»:

* OTBET ITOJIHBIA U NIPAaBUJIILHBIA HA OCHOBAHUH U3YUYEHHBIX TEOPUl;

* Marepua’g M3JO0KEH B ONPENEJICHHON JIOTMYECKOW IOCIIEeI0BATEIbHOCTH, JIUTEPATypPHbIM
SI3BIKOM;

* OTBET CAMOCTOSTEIIHHBIMN.

OrneHka «4»:

* OTBET IOJHBIA U PAaBUIIbHBINA HA OCHOBAHUH U3YUYEHHBIX TEOPHIl;

* MaTepuas U3J0KEH B ONPEEICHHOM JJOTUYECKON MOCIe0BATEIIbBHOCTH, TIPU 3TOM JIOMYIIEHbI
JIBE-TPU HECYIIECTBEHHbIE OLITUOKH, UCIIPABJICHHBIE 110 TPEOOBAHUIO YUUTEJIS.

OrneHka «3»:

* OTBET MOJHBIM, HO MPU 3TOM JOMYIIEHA CYIIECTBEHHas OIIMOKAa HJIM OTBET HETOJHBIN,
HECBSI3HBIMN.

OneHka «2»:

* Mpu OTBETEe OOHAPYKEHO HEMOHUMaHWE OOYyJaroluuMCs OCHOBHOTO COJIEp)KaHHS y4yeOHOTO
MaTepuana WU JOMYIIEHBl CYIIECTBEHHbIE OIMMOKH, KOTOpble OOYyYaroluiics HE MOMKET
WCIIPABUTD MPU HABOSIINX BOIIPOCAX YUUTEIIS.

Onenka «1»:

* OTCYTCTBHUE OTBETA.

O1eHKa IUCEMEHHBIX PadoT

Oyenka d9KCnepuUMeHmantbHblX YMeHUl:
OreHka CTaBUTCS Ha OCHOBAaHMM HaOINIOJIEHUs 32 OOydalomMMHCA U MUCHBMEHHOTO OTYeTa 3a
pabory.

Ouenka «S»:

* paboTa BBIMOJHEHA MTOJHOCTHIO U MTPABWIIBHO, CIIEaHbI PABUIbHBIC HAOIIOICHUS U BBIBOJIBL;

* SKCIIEPUMEHT OCYIICCTBIICH IO TUTAHY C YYETOM TEXHUKH O€30MacHOCTH W MPaBWII PaOOTHI C
BEIIECTBAMH U 000PYI0BAHHEM;

* IPOSIBJICHBl OPraHU3alMOHHO-TPYAOBbIE YMEHHUS (IIOAJIEPKUBAIOTCS UUCTOTA pabovyero Mecra
U TIOPSZIOK Ha CTOJIE, SKOHOMHO UCTIONB3YIOTCSl PEaKTHBBI).

Ouenka «4»:

* paboTa BBHIMIOJIHEHA MPaBUIBHO, CAETaHbl MIPABWIbHBIE HAOIIOACHHUS] U BBHIBOJBI, HO TIPU 3TOM
SKCIICPUMCHT MPOBCACH HE MOJHOCTHIO WM AONYIICHBI HECYIICCTBCHHBIC OILIMOKH B pa60Te C
BellleCTBaMH U 000pyI0BaHUEM

Ouenka «3»:

* paboTa BBINMOJHEHA MPABWILHO HE MEHEE YeM HAMOJOBUHY WIIM JIOMYIIEHA CYIIECTBEHHAs
omuOKa B XOJ€ KCIEPUMEHTa, B 00OBSICHEHNH, B 0opopMiIeHUN PabOThI, B COOJIIOICHUH TTPABUIT



TEXHUKU O€30MacHOCTH Ipu padoTe ¢ BelecTBaMU U 000pyJOBAaHUEM, KOTOpasi MCHPABISETCS
10 TPeOOBAHUIO YUHUTEIIA.

OueHka «2»:

* ONYIIEHHI JiBe (M 00Jjiee) CyIIeCTBEHHBIC OIMIMOKHA B XOJI€ SKCIEPUMEHTA, B OOBSICHECHUH, B
opopmiieHHH padoOThl, B COOJIOJCHUHM TPABHJI TEXHUKH OE30MacHOCTH TMpH paboTe C
BellecTBaMH M 00OpyJOBaHUEM, KOTOpbIE OOYyYalOUIMiicsl HE MOMKET HCIPaBUTh JaxKke IO
TpeOOBAHUIO YUUTEIS.

Ornenka «1»:

* paboTa He BHINOIHEHA, Y 00Y4aOIIEerocs OTCYTCTBYIOT SKCIIEPUMEHTAIbHBIC YMEHUS.

OueHKa wweum? peuanib 3KCNEPUMEHnAiibHble 3a0a4u.;

OrneHka «5»:

* [JIaH PEIICHMSI COCTABJICH IIPABHIIBHO;

* MPaBUJIHLHO OCYIIECTBIICH MO00P XUMUIECKUX PEAKTHBOB H 000PYIOBAHHS,

* JIaHO TOJIHOE OOBSICHEHHE U CAETaHbI BEIBOIEI.

OrneHka «4»:

* [JIaH PEIICHHSI COCTABJICH IIPABHIIBHO;

* TPAaBWIBHO OCYIIECTBICH IMOA00P XUMHUYECKHX PEAKTUBOM M OOOpYIOBaHHS, TPU STOM
JIOIYIIICHO He 0oJiee ABYX HECYIIECTBEHHBIX OIMOOK B OOBSICHEHUH U BBIBOJIAX.

OrneHka «3»:

* [JIaH PEIICHMSI COCTABJICH IIPABHIIBHO;

*TIPaBUJILHO OCYIICCTBIICH TOJI00pP XWMHUYCCKUX PEAKTUBOB M OOOPYIOBAHHsS, HO JOMYIICHA
CyIlleCTBEHHAsI OIMOKA B OOBSICHCHUU U BBIBOJIAX.

OrneHKa «2»:

* JomyileHsl aBe (1 6osee) omMOKHU B IJIaHE PELICHUs, B MOAOOpPEe XUMUYECKHX PEAKTUBOB U
00opyioBaHusl, B O0BSICHEHUH U BEIBOJIAX.

Omenka « 1 »:

* 33/1a4a HE PEIIcHa.

Oyenka yMeHull peuams pacyemmnble 3a0ayi.

OrneHka «5»:

* B JIOTUYECKOM pACCYKICHHUM M PEIIeHWH HEeT OMmHOOK, 3ajada pelleHa paluOHAIbHBIM
CII0CO00OM.

OneHka «4»:

*B JIOTHYECKOM PACCYKJICHUH WM PEIICHWH HET CYIIECTBEHHBIX OMMOOK, HO 3ajava pelieHa
HEPAIMOHAIBHBIM CIIOCOOOM MITH IOMYIIEHO He OoJiee ABYX HECYIIECTBEHHBIX OMIMOOK.

Ornenka «3»:

*B JIOTHYECKOM PACCYXKICHHM HET CYIIECTBEHHBIX OMIMOOK, HO JOMYIEeHA CYIIEeCTBEHHAS
ommrOKa B MaTeMaTHYECKUX pacyeTax.

OrneHka «2»:

*MIMEIOTCS CYIIIECTBEHHBIC ONIMOKH B JIOTHIECKOM PACCYXJICHUU U B PEIICHHH.

Onenka «1»:

*OTCYTCTBHE OTBETA Ha 3aJ[aHHE.

Ouyenka nuCbMeHHbIX KOHMPOAbHLIX PAOOM.:

Ornenka «5»:

*OTBET MOJIHBIA U NIPABHIIBHBIN, BO3MOKHA HECYIIIECTBCHHAS ONTHOKA.

Ornenka «4»:

*OTBET HETOJHBINA WM JOYIIEHO HEe 00Jiee IBYX HECYIIECTBEHHBIX OMNOOK.

Onenka «3»:

*paboTa BHINIOJIHEHA HE MEHEE YeM HAITOJIOBUHY, JIOMYIICHA OJTHA CYIIECTBEHHAs OIIMOKA U TIPH
9TOM JBE-TPHU HECYIICCTBEHHBIE.




OreHka «2»:

*paboTa BBHINIOJHCHA MCHBIE YEeM HAIMOJIOBUHY WM COJCPKHT HECKOJIBKO CYIICCTBCHHBIX
OIIMOOK.

Onenka «1»:

*paboTa HE BBITOJIHEHA.

Ouenka nucbMenno20 0okiaoa (coobuienus) no meme.

KoHTponbHBIE , CAMOCTOSTENIBHBIE U TPOBEPOYHBIC Pa0OTHI MOTYT MO YCMOTPEHHUIO YUUTEIS
OIICHUBATHCS B COOTBETCTBHH C pa3pabOTaHHOW MM KpUTEpHUabHON OanbHOM mmikamou. [llkana
JOJKHA COTIPOBOXKIATHCS TIEPEBOJOM B OTMETOUYHBIE Oamibl ( oT «1» Mo «5») W MOKa3bIBaTh
YPOBHH YCBOEHHUS NMPOTPAMMBI ( IOHMIYKEHHBIN , HU3KHI, 0a30BbIH, TMOBBIIIECHHBIN, BHICOKHI).
[Ipu olleHKE BBIMIOJIHEHUS THUCHMEHHOW KOHTPOJIBHOW pabOThl HEOOXOAMMO YUUTHIBATH
TpeboBaHus eAMHOTO OphorpaduIecKoro pexruma.

OTMeTka 3a WTOTOBYIO KOHTPOJBHYIO pPabOTy KOPPEKTUPYET MPEAIISCTBYIONIUE IPU
BBICTABIIEHUU OTMETKH 32 MOJIYTOAUE, TO/.



KaHeHI[apHO-TeMaTI/I‘lECKOC IIAaHUPOBaHUE

(2 4 B HemeuTI0, Beero 68, M3 HUX 2 4 - pe3epBHOE BpeMsi).

Ne Hdara
/' Tema ypoka JleMOHCTpPAUMHU M ONIBITHI - ‘ baxt Jdomamnee 3aganue
IloBTOpeHue 0 00001IeHNe CBeIeHUIl 110 Kypcy 8-1o kiacca. Xumuyeckue peakuuu (5 4)
1 Knaccudukamms JMemoncTpauuu. O3HAaKOMJICHHUE C KOJUICKUMUSIMHU METAUIOB U II.1c.6-11,3aman.c.11
HEOPTraHUYeCKUX HeMeTauioB. O3HAKOMIIEHHE C KOJUICKIUSMH OKCHUJIOB, KHUCIIOT U
BEUIECTB U WX | COJIEH.
HOMEHKJIaTypa
2 Knaccudukanms HemoncTpauus. 1. BzaumopeiictBue aMmmuaka u XJIOpOBOAOPOA. I1.2¢.12-18, Nel-5c.18
XUMHUYECKUX 2. Peaknmst HeriTpanu3anuu. 3. HabmoneHue teruioBoro 3¢ dexra
peakuuii 1o | peakuuu HeuTpanuzanuu. 4. BzaumoaeicTBue cepHOl KUCIOTHI €
pa3IUYHBIM okcumom memu(ll). 5. Pasngoxkenue mnepokcuaa BoaoOpoaa C
OCHOBAHUSIM. MOMOIIbIO KaTanas3bl KapToders.
3HaAKOMCTBO.
3 Knaccudukanus I1.2,moBT Ne6-8c.19
XUMHYECKHX
peakuui o
pa3IUYHBIM
OCHOBaHUSIM.
3akperieHue.
4 [Tonsitue o ckopoctu | JleMmoHcTpanuu. 3aBUCUMOCTh CKOPOCTH XMMHYECKOM peakuuu I1.3 ¢.19-22, Bomp.c.23
XUMHUYECKON OT MPHUPOJBl PEArupyrOUIUX BELIECTB. 3aBHCHUMOCTb CKOPOCTH
peaKkIuu. XUMHUYECKON PEaKIUd OT KOHIIEHTPAIIMH PEearupyoInX BEIIECTB.
3aBUCUMOCTh CKOPOCTH XHMHUYECKOM peakIuu OT IUIOLAIN
COMPUKOCHOBEHHSI PEATUPYIONINX BEIIECTB («KHUIISAIIUA CIIOI).
3aBUCHMOCTh CKOPOCTH XHUMHUYECKOW PEAKIMU OT TeMIIepaTyphl
pearupyromux BeuecTB.
5 daxTopsl, I1.3 ¢.19-22,moB1.Ne3-5 ¢.23
BITHSTFOIITHE Ha
CKOPOCTb

XUMHUYECKON




‘ peakuuu. Karanus.

Xumuyeckue peakuuu B pacrsopax (10 1)

6 OnektponuTudeckas | Jlemoncrpamuu. VcnblTaHue BEIIECTB M HUX PACTBOPOB Ha 1.4 ¢26-30 , Bomp.u
Jyccoluanus AJIEKTPONPOBOIHOCTb 3ajaH.c.30
7 OcHOBHBIE JemMoHcTpauMu. 3aBUCUMOCThH 3JIEKTPOINPOBOJHOCTA YKCYCHOM I1.5 ¢.31-34,Ne5-11 ¢.35
IIOJIOKEHHUST TEOPUHU | KMCIOThl OT KOHILIEHTpauuM. [[BUXKEHHE OKpaIleHHbIX HOHOB B
IEKTPOIUTUYECKON | JIEKTPUUECKOM HOJI€.
JUCCOLMALIUU
(T
8 XuMuyeckue JlabopaTopHble onbIThl. 14.1I3MeHeHE OKPACKH MHIAMKATOPOB B I1.6 ¢.35-41Ne4-5 c.41
CBOWCTBA KHCIOT B | KHCIOTHOH cpene. 15.Peakius HeliTpanu3auuu pacTBopa IENOUYH
CBETE TEOpUH | pa3nuuHbIMM KucioTamu. 16. [lonydyenue runpoxcuna meau(ll) u
JIEKTPOJIMTUYECKON | €ro  B3aMMOJEHCTBME €  pa3IMYHBIMU  KucioTamu.  17.
JUCCOLMALIUU B3aumogeiictBue cuiibHBIX KUCIOT ¢ okcuaom wmemu(ll). 18-20.
B3aumopeiictBue kuciaor ¢ Merauwiamu. 21. KauecTBenHas
peakuus Ha kapOoHar-uoH. 22. IlonydeHue CTynHS KpEeMHHEBOU
kucinoTel. 23. KauecTBeHHast peakuus Ha XJOpPHJI- WIM Cynbdar-
VOHBI
9 3amnuch
MOJIEKYJIAPHBIX u I1.6 ¢.35-41 Ne6-8 c.41
VOHHBIX YpaBHEHU,
XapaKTEepU3YIOIINX
XUMHYECKHE
CBOMCTBA KHCJIOT.
10 XHWMHYECKUE JlaboparopHsbie onbIThI. 24.13MeHEeHNE OKPACKU UHIUKATOPOB B I1.7 c.42-45 Ne4-7 c.45
CBOMCTBAa OCHOBaHUH | IIETOYHON cpene. 25. B3aumozeicTBue 1mienoueil ¢ yrieKUuCIbIM
B CBeTe TeopuH | razoM. 26. KauecTBeHHass peaknuss Ha KaTHOH aMMoOHusA. 27.
anekTposnutndeckoi | Ilomyuenne runpokcuna menu(Il) u ero pasznoxxenue
JIMCCOLUAITUHI
11 XuMuueckue JlaGopaTopuble onbIThl. 28.B3anMopelicTBue kapOOHATOB C I1.8 c.46-49 Ne4-7 c.48-49
cBoiictBa coseid B | kucioramu. 29. Tlomydenme rtuapokcuma xernesa(lll).  30.
CBETE Teopun | B3aumopelicTBue xene3za ¢ pactBopoM cyibdara mean(ll)

AJIEKTPOTUTUYECKON




IUCCOLIAAIIAN

12 [Tonsitue o | lemoncrpamuu. OripeelieHHe XapakTepa Cpelbl B pacTBOpax I1.9 ¢.49-52,Ne4-6 ¢.52
TUJPOJIU3E COJICH CoJIEH.
13 [IpakTnueckas CBoiicTBa KUCIOT, OCHOBaHUM, OKCHJIOB U COJIEH B CBETE TEOPUHU OdopMm.ipakT. paboTy
pabora Ne 1. | aHEKTPONUTUYECKOM JUCCOLUAIIUT u OKHUCJIUTEIHHO-
Pemenue BOCCTAHOBUTEIIbHBIX PEAKIIUM.
AKCIIEPUMEHTAIBbHBIX
3ajad = 1[0 TeMe
«DIEeKTPOIUTHYECKA
s IACCOIALIUS
14 O06o0061enre U cucTeMaTu3alys 3HaHUN Mo TeMe «XHMHUYECKHE peakldd B pacTBOpax Kaprouka c 3aganusimu
AJIEKTPOJIUTOBY
15 KonTponbnas padora Ne 1 mo reme «XUMHUYECKHE PEAKIINH B Kaprouka c 3aganusimu

pacTBOpax 3JIEKTPOIUTOBY»

HemeTanbl u ux coequHeHus (25 4)

16 Obmas JleMOHCTpaIUK. Konnekuus HEMETAJUIOB. Mopenu I1.10 ¢.56-61Ne4-8 c.61
XapaKTepUCTHKA KPUCTAUTMYECKAX  PEIETOK  HEMETAUIOB:  aTOMHBIE U
HEMETaJJIOB MoJeKkyssipHble. O30HAaTOp M NPHUHLUMIIEI €ro paboTel. ['openue
HEMETaJUIOB — MPOCTHIX BEIIECTB: cephl, pocdopa, ApeBEeCHOro
YIS
17 Obmas JemoncTpanuu. OOpasipl TajoreHoB — MPOCTBIX BEIIECTB. I1.11 ¢c.62-66,Ne6-8 c.67
XapaKTepUCTHKA B3aumoseiicTBue rajnoreHoB ¢ MeTaulaMHu. BwliTecHeHue Xiopa
3JIEMEHTOB VIIA | 6pomoM miu noja U3 pacTBOPOB UX COJEH
TpYTIIBI —
TaJIOTeHOB
18 CoenuHenus Jemoncrpanusi. Komnekuuys npupoaHbIX COEIMHEHUH XI0pa. I1.12 c.68-71 Ne4-9 c.71
rajoreHoB JlaGopaTropHble onbIThl. 31.PacriozHaBaHNe raIor€HUI-HOHOB
19 [TpakTuyeckas CounsiHast KHMCIOTa — CHJIBHBIM AJIEKTPONUT. THUIHYHBIE peakuuu OdopmuTh pakT paboTy
paborta No 2. | KHCJIOT: B3aWMOJIEHCTBHE C MeTalllaMHd, OCHOBHBIMH H Kaprouxa
«M3yyeHue CBOWCTB | aM(pOTEPHBIMA  OKCHJIAaMH, OCHOBAaHUSMH M  aM(pOTEPHBIMU
COJISTHOHM KHCIIOTBI» | THAPOKCHAAaMU, cosisiMu. KauecTBeHHas peaxifysi Ha XJIOPHI-FOH.
20 Oomas JemoncTpanuu. B3aumonelictBue cepel ¢ Metaiamu. ['openue I1.13 ¢.73-76, Ne5-7 ¢.77

XapaKTePUCTHKA

Cephl B KUCIIOPOJIe




sieMeHToB  VIA -
xanbkoreHoB. Cepa

21 CepoBoaopon u I1.14 ¢.77-80 Ne4-7 ¢.80
Cyb(HIBI Nemoncrpauus. Komrekuus cynbdumasix pyn. KauectBennas
peakuus Ha cysb(hua-uoH
22 Kucnoponnsie JNemoncTtpanuu. OdecrBeunBaHUE OKPALICHHBIX TKAHEH U IIBETOB I1.15 ¢.81-85:-9 .85
COEIMHEHUS CEPBI CEPHHUCTBIM ra3oM.
B3anmopneicTBre KOHIIEHTPUPOBAHHOM CEPHON KHMCIIOTBI C MEJIBIO.
OOyrarBaHKue OPraHMYECKUX BELIECTB KOHII. CEpHON K-TOMH
JlaGopaTopHble onbIThl.32. KadecTBeHHBIE peakiu Ha CyIb(at-
VIOHBI.
23 [IpakTnueckas CepHass  KHWCJIOTa —  CWIBHBIA  3yekTponuT.  CBoiicTBa OdopmuTts mpaxt. padoTy
pabora Ne 3. | pa3OaBiIeHHON CEpHOW KHUCIOTHI, KaK TUIMYHOH KHUCIIOTHI: Kaprouka
«M3ydyeHue CBOWCTB | B3aMMOJICHICTBHE C METallaMH, OCHOBHBIMH W aM(OTEPHBIMH
CEPHOU KUCIIOTBD» OKCHJIaMHM, OCHOBAaHMSAMM M aM(OTEPHBIMH THUIPOKCHIAMH,
cossiMu. KaduecTBeHHas peakiusi Ha Cylnb(paT-HoH.
24 | OOmas JleMoOHCTpanus. Juarpamma «CocraB BO3yXa. I1.16 ¢.87-89 Nel-4 ¢.89
XapaKTepUCTUKa Buneodpparments! u cnaias! «IItnusu 0azapei»
XUMHYECKHUX
JJIEMEHTOB VA
rpynnsl. A30T
25 AMMUuax. Conu | lemoncTpauuu. IlomyyeHue, coOupaHue U paclo3HaBaHHE I1.17 ¢.90-93 Ne6-9 ¢.93
aMMOHHS ammuaka. Paznoxenue Ouxpomara aMMOHHUSL.
JlabopaTopHbIe ONBITHI.
33. KayecTBeHHast peakiyusg Ha KATHOH aMMOHUS
26 [IpakTnueckas [Tony4yenue, cobupaHue M pacro3HaBaHHWE amMMMaka. M3yueHue OdopmuTh mpakt. padboTy
pabora Ne 4. | pacTBOPUMOCTH aMMHaKa B BOJIE U XapaKTEPUCTHKA OCHOBHBIX Kaprouka
«[lonyuyenue CBOMCTB rujpara ammuaka. KauecTBeHHas peakuuss Ha KaTHOH
aMMHaKa 1 U3y4yeHHe | aMMOHUS.
€ro CBOMCTB)
27 Kucnoponcoaepxany | JleMoncTpanuu. BzanmoaeicTBre KOHIIEHTPUPOBAHHON a30THOM I1.18 ¢.95-99 Ne5-8 ¢.99
ne COEIMHEHMS | KUCIOThl ¢ Menpto. [opeHue uépHoro mnopoxa. Pasnmoikenue
a3oTa.  A30THCTas | HUTpaTa Kajus U TOPEHHE IPEBECHOT0 YroJibKa B HEM.




KHCJIOTA. HI/ITpI/ITI)I .

JlaGopaTtopHuble onbIThl. 34. XuUMHUYECKHME CBOMCTBA a30THOMU
KHCJIOTBI, KaK AJICKTPOJIUTA

28 Kucnoponconepkarg Kaprouka
ue COCIMHEHUS
azora. A3oTHas
kuciora. Hurparsl.
29 ®ochop wu  ero | demoncrpamuu. OOpa3ipl NPpUPOIHBIX coenuHeHur (ocdopa. I1.19 ¢.100-103 Ne4-6 ¢.103
COCITUHEHUS I'openne docdopa Ha Bo3ayxe u B kuciopoze. [lomyuenue 6emoro
dbocdopa U UCIIBITAHNE €r0 CBOHCTB
JlaGopaTopHusie onbIThl. 35.KauecTBennsie peakiun Ha (ocdar-
HOH.
30 O6mas JMemoncTpanun. Komekius «O0pa3ibl IpUPOAHBIX COSTUHEHUN I1.20 ¢.104-108 Ne6-8 ¢.109
XapaKTEpUCTHKA yraepona». Iloprper H. . 3emunckoro. Ilornomenue
snemeHToB |V A- | aKTUBUPOBaHHBIM yIJIEM pPACTBOPEHHBIX BEIIECTB MJIM Ta30B.
rpyINnsl. YIiaeposn YCTpoHCTBO MPOTHUBOTA3a
31 Kucnopocomepsxar I1.21 c.110-113 Ne4-8 c.114
ue COETMHEHUS
yriaepoaa
32 [TpakTuueckas [Tomydyenue, coOupaHue W pacmo3HABAaHUE YTJIEKUCIIOTO Trasa. OdopmuTts mpaxt. padoTy
pabota No 5. | U3ydyeHne pacTBOPUMOCTH YIJIGKMCIOTO Ta3a B BOJAE U Kaprouka
«[lonyuyenue XapaKTePUCTUKA KHUCJIOTHBIX CBOWCTB YTrOJBHOW  KHCJIOTBHI.
yriaekucnoro rasa u | KauecTBeHHas peakiius Ha KapOoHAT- U TUAPOKAPOOHAT-HOHBI
H3y4YeHue ero
CBOWCTB»
33 VYTIIeBOIOPOIBL. . I1.22 ¢.116-118, Bonp. ¥ 3aMaHUS
JemoHcTpanun. Mojenn MOJEKyl MeTaHa, 3TaHa, ATHIeHa U c.119
anetuieHa. BzaumopeiictBue dSTuUIEH ¢ OpPOMHOM BOJOW W
pacTBOPOM TMEpPMaHTaHATa Kallusl.
34 Kucnoponconepxka- | Aemoncrpamuu. OOmue XUMUYECKHE CBOMCTBA KHCIOT Ha I1.23 c.119-122, Ne3-8 ¢.123
M€ OpraHvyYecKue | IpuMepe YKCYCHOM KucioThl. KadecTBeHHass peakuuss Ha
COCJTMHCHHUS MHOTOAQTOMHBIE CITHPTHI.
35 Kpemuuit u  ero | Aemoncrpauuu. Komekuus «O06pa3ibl NpUPOIHBIX COSTUHEHUH I1.24  ¢.123-127, Bomp. u
COEeIMHEHHUS KpemHus». Komiekuus crekiia, KepaMuKH, IEMEHTa U U3JEIUN U3 3agaH.c.127




HUX.

36 CunukartHas . I1.25 ¢.128-131, Nel-4 ¢.132
MPOMBILUIEHHOCTD JemMoHCTpanmu. Komneknus MPOIYKIUH CUJIMKATHOM
npoMbIlUIeHHOCTH. Buneodparmentsl u cnaitnel «lIpousBoactso
CTEKJIa U IEMEHTa.
37 [Tonyuenue JdemMoHcTpaumu. Komnexnus «IIpupoaubie COEIUHEHUS I1.26 ¢.133-136, Ne4-9 ¢.136
HEMETAJIOB HemeTaiioBy. Buneodparmentsl u  cnaiinel  «@pakipoHHas
MEperoHKa KHUAKOTO BO3ayxay». BuaeodparMeHThl U chaiiabl
«Ilonyuyenue BOJIOPO/A, KHCII0pOoJia u raJIoreHOB
AIEKTPOIUTUYECKUM CIIOCOOOM)
38 [Tonmyyenne JleMOHCTpaMu. [1.27 ¢.137-140 Bomp.c.141
BAKHEUILINX Mopenu annaparoB JUisi IPOU3BOACTBA CEPHOM KUCIOTHI. Mozenb
XUMHYECKHUX KUIISIIEro  ciaod. Mopaenb  KOJOHHBI  CHHTE3a  aMMHaka.
COEIMHEHUI Buneodparments! u cnaiiasl «IIpor3BoACTBO CepHOM KUCIOTHI».
Buneopparmentst u  chmaiiasl  «l[lpousBomcTBO  amMmHakay.
Komnekuust «CpIpb€ A1 NOJyYEHUsI CEPHOM KUCIIOTBIY.
39 Oo6o06menue mo Teme Kaptouka ¢ 3aganusmu
«Hemeramnel u  ux
COEJTMHEHUS»
40 Kontponbnas padora No2 o reme «Hemeramib»y Kaprouka c 3anmanusmmn
MeTtangbl u ux coequHenus (174)
41 [Tonoxenue [1.28 c.144-148 Ne6-8 c.149
METAJIJIOB B
[Tepuonnueckoi
CUCTEME, CTPOEHHUE
aTOMOB u
KpUCTAJIJIOB
42 O6mue xumuyeckue | Jlemonerpanmu. B3aumopeiictBue HaTpusi, JUTHS U KalblMs C I1.29 ¢.149-153 No7-12 c¢.154

CBOMCTBa METAJIJIOB

BoZo. ['opeHne HaTpusi, MarHus M IKejle3a B KHUCIOPOJE.
Benblmka TepMUTHON cMecu. B3auMozeicTBue cMecH MOPOIIKOB
cepbl U XKenes3a, [IMHKA U cepbl. B3auMopeicTBUE altOMUHHS C
KHCJIOTaMU, IMeJI0YaMy U BoAoM. B3anMoaelcTBure xeie3a U Meau




¢ xJiopoM. B3anmojieiicTBue Meu ¢ KOHIIEHTPUPOBAHHOM CEpHOM
KACIOTOW W a30THOM  KuciaoTod  (pa3OaBieHHOW |
KOHIEHTPHUPOBAHHOI).

JlabopaTopubie omnbIThl. 39.B3auMopeiicTBue  kenesa ¢
pactBopoM cyibdata meau(Il)

43 Oo6mas JemoncTpanun. Okpacka IUIAaMEHU COEAMHEHUSMH MICJIOYHBIX I1.30 ¢.154-158 Nel-5 ¢.159
XapaKTepUCTHKA METaJIJIOB
HIETOYHBIX
METaJIJIOB.3HAKOMCT
BO
44 O6mas Kaprouka
XapaKTEePUCTHKA
IIETOYHBIX
MeTaJuIoB.3aKperuie
HUE.
45 O6mas JleMoHCTpaIIUH. Oxkpacka TJIaMeHu COCIMHCHUSIMU I1.31 ¢.159-163 Ne3-6 ¢.163
XapaKTEePUCTHKA IEII0YHO3EMETbHBIX METaJUIOB. ["alenre u3secTu BOIOM.
menoyHo3eMenbHbIX | Jlaboparopubie onbiThl. 40.ITonyueHne M3BECTKOBOW BOABI U
METaJUIOB. OTIBITHI C HEM.
3HAKOMCTBO.
46 Oomas Kaprouka
XapaKTEePUCTHKA
LIEJI0YHO3EMETbHBIX
METaJUIOB.
3aKkpenseHue.
47 Kécrtkocts Boabsl U | JAemoncTpamum. [lonyyeHue xECTKOW BOJBI B3aMMOJIEHCTBHEM I1.32 c.164-166 Bomp.u 3anan
CIIOCOOBI €€ | YIJIEKUCIOro € M3BECTKOBOM BOJOH. YCTpaHEHUE BPEMEHHOU c.166
YCTpaHECHHS JKECTKOCTH  KHUIIAYEHWEM ©  J00aBKOW CONIBl. YCTpaHEHHE
MOCTOSTHHOM KECTKOCTU A00aBKOM cOMbl. IOHUTHI M MPUHITUIT UX
JeicTBus (BU1€0QparMeHT).
48 [IpakTuueckas [Toryuenue >kECTKOM BOABI B3aMMOJEUCTBHUEM YIJIEKHCIOTO C Odopmutp mpaxt. padboTy

pabora Ne 6.
«Ilonyuenne

MU3BECTKOBOM  BOJOM. YCTpaHEHME BPEMEHHOM KECTKOCTH
KUISTYCHHEM MW J00aBKOW COJbl. YCTpaHEHHWE TOCTOSTHHOM

Kaprouka




JKECTKOH BOIBI U

JKECTKOCTH 100aBKOH COJIBI.

CIIOCOOBI e€ | McnblTanue :KECTKOM BOJBI PACTBOPOM MBbLIIA.
YCTpaHEHUS»
49 AnmtomuHuii u  ero | JleMmoHcTpanuu. Konnexuus IIPUPOIHBIX COEIMHEHUI [1.33 ¢.167-171 Ned4-7 c.171
COETUHEHUS amomunus. Buneopparmentsl u cnaiinabl «OKcuUJ allOMUHUS U
ero Moaudukanuuy. I[lomyderne ampOTepHOr0 THIPOKCHIA
QITIOMHUHUS U UCCIIeIOBAHUE €T0 CBOMCTB
50 XKeneso um  ero | JlabopaTopHbIie ONbITHI. [1.34 ¢.172-176, Ned4-6 c.177
COCIMHCHMS. 41. IMonmyuenue ruapokcuos xxene3a(ll) u (111). 42.KauectBeHusie
Oxcupl U | peakuy Ha KaTHOHBI )Kee3a
THJIPOKCHJIBI JKeJie3a.
ol XKeneso u  ero Kaprouka
coequnenus. Comnu
xKelesa.
52 [IpakTuueckas Pemenne skcnepuMeHTANbHBIX 3a/lad Ha paclo3HaBaHUE U OdopMuts mpakT.padboTy
pabota Ne 7 MOJIYYCHUE METALJIOB M UX COSTUHEHUHN Ne7-9 ¢.177
«Pemenne
AKCIEPUMEHTATBHBIX
3ajady = MO0 TeMme
«MetamisDy
53 Koppo3us meramioB | JleMoHCTpamuu. I1.35 ¢.178-181, Bomp.u 3amaHus
u crnocoObl 3amutel | Komnekiuss  «XuMHUeCKHe HUCTOYHHUKM TOKa». Pe3ynbTarhbl c.182
OT Heé JUTUTEIIEHOTO JKCIIEPHUMEHTAa MO M3YyYSHHI0 KOPPO3HUU CTABbHBIX
U3JIeNuil B 3aBUCUMOCTH OT YCJIOBHH ITPOIIECCOB
54 Mertamibl B | Jlemoncrpamuu. Boccranosnenne meam u3 okcuma wmean(ll) I1.36 c.183-188 Nel-2 ¢.188
npupoje. [lonstie o | Bogoponom. Buneopparments! u cnaiinel «IIpon3BoacTBoO 4yryHa
METAJLTYPTUH. u cranu». Buneodparmentsl u cnaiinel «M3nenus u3 uyryHa u
3HAaKOMCTBO. ctanny. BuneopparmMenTsl 1 ciaiipl «IIpon3BoACTBO aTIOMUHUS
55 Mertainist B Kaprouka
npupoge. [lonarue o
METaJUTYpTHH.
3aKkperneHue.
56 O0o001IeHre 3HAHUM I1.36, moBT. Ne3-9 ¢.189




o TemMe «MeTallIb» ‘

57

KonTpomnpHas pabot Ne 3 mo Teme «MeTaib

Kaprouka

XuMus 1 oKpy:kamomas cpeaa (2 1)

58 Xumuueckas JNemoncrpauuu. Buneopparmentsl u cnaiiapl «CtpoeHue 3emiu [1.37 ¢.192-197, Bonp.c.197
Opranusarus u e€ xumMuueckuil cocrtaBy». Kouiekiusi MUHEpaJoB U TOPHBIX
IJTAHETHI 3eMIIs nopox. Kosmexkuus «Pyzasl MeTamiosy.
JlaGoparopHble onbIThl. 43. 3yueHue rpaHura.
59 Oxpana I1.38 ¢.198-200 , Bomp.u 3azgaH.
OKpyxarormierd cpenbl | JlemoncTpanuu. Buneodparmentsr u crmaiinel  «[ mobanbHBIC c.201
oT XUMHUYECKOT0O | SKOJIOTMUECKHE IPOOIJIEMBI YEJIOBEYECTBAY
3arpsi3HEeHus

O000menne 3HaHUI 10 XMMHUH 32 KyPpC OCHOBHOM IIKOJIBI.
IMoaroroBka K 0CHOBHOMY rocyaapcTBeHHoMy 3k3ameny (OI'9) (7 uv)

60

BemectBa

Kaprouka

61

XUMHUYECKHE
peakuuu

Kaprouka

62

OcHoBBI
HEOPraHUYECKOMN
XUMUHU.
OcyiecTBiieHne
[IPEBPALICHU.

Kaprouka

63

OCHOBBEI
HEOPraHUYECKON
XHUMHHU. Pemenne
3aJa4.

Kaprouka

64

[ToBTOpeHue 51
000011IeHHE IO TEME.
ITonroroBka K
KOHTPOJIBHOU

pabore

Kaprouka

65

KonTponbnas padota Ne4 «Torosas mo Kypcy

OCHOBHOH HIIKOJIED)

Kaprouka




66

AHanu3 KOHTPOJIbHOM paboThl. [lonBenenne nToros roja.

Kaprtouka

67

Pemenue 3agay.

Nup.3amanusa

68

PaccranoBka KO3(Q(UIMEHTOB B YpPaBHEHUAX OKHUCIUTEIBHO-
peaKkuuid.

BOCCTaAaHOBHUTCIIbHBIX
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