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€aroru4ecKoro coBeTa
Iporoxon Nel

Ot «30» aBrycra 2022r.

CocraBuTelb!
Cmonenuesa Onbra CepreeBHa
YHUUTC/ib XHMMWH




Pabouas mporpamma 1o yuebHOMy mpeamery «Xumus» B 9 kimacce MBOY «KoconanoBckas
COILl» cocraBneHa Ha ocHOoBe OCHOBHOM 0OOpa3oBaTeIbHOM  MPOrpaMMbl OCHOBHOI'O OOILEro
obpazoBanust MbOY «Koconanosckass COI» ¢ n3aMeHeHussMHU, yTBEPKACHHBIMU MPpUKa3zoM Ne87 oT
02.07.2021r.

1. Conep:xkanue y4eOHOro npeamera

IloBTOpEeHNE M 0000IEHHE CBE/ICHUI 110 KYPCy 8 Kjacca

bunapusie coegunenus. Okcuabpl cojieoOpasyrone W HecojeoOpasyromue. [UIpOoKCUIb:
OCHOBaHUs1, aM(oTepHbIe, KUCIOTHL. CpeHue, KUCIIbIE, OCHOBHBIE COJIH.

O06o0uieHne CBeEHU 0 XUMHUYECKUX peakuusx. Kimaccupukanuss XUMHUYECKUX PEaKIHid 1o
Pa3IMYHBIM OCHOBAHUSIM: COCTaBY M YMCIY PEAarupyrolinX U 00pa3yIoluXcs BEIIECTB, TEIJIOBOMY
s dexTy, HanpaBICHNIO, N3MEHEHHIO CTENICHEW OKUCIICHUS DJIEMEHTOB, 00Pa3yIOIINX Pearupyromue
BelIeCTBa, (pasze, NCIOIb30BAHUIO KaTallu3aTopa.

[ToHSTHE O CKOPOCTH XUMUYECKOW peakinu. DakTOphl, BIUSIONUE HA CKOPOCTh XUMHUYCCKUX
peakuuii: mpUpoJa pearupyrolidX BENIeCTB, HX KOHIIHTpalus, TeMIeparypa, IUIomaab
COIPUKOCHOBEHUS, HATMYME KaTtanu3aropa. Karanms.

JdeMoncTpanumn

* O3HAKOMIICHHUE C KOJUICKIMAMHU MCTAJIJIOB 1 HEMCTAJIJIOB.

* O3HAKOMIICHHUE C KOJUICKIIMAMHU OKCHUJO0B, KUCJIOT U COJIICH.
* 3aBHCHUMOCTh CKOpOCTHU XUMHUYECKOU peaKkuuu OT IPpUPOJAbI pE€arupyrommnx BCIICCTB.
* 3aBUCHUMOCTb CKOpPOCTH XHUMHYCCKOMN pPCaKkiu OT KOHOCHTPALUH PCarupyromux BEIICCTB.

* 3aBHCUMOCTh CKOPOCTH XMMHYECKOUN PEaKIMu OT IIJI0IIA !
COMPUKOCHOBEHHUS PEarupyroNInX BEIIECTB («KUTISIIUN CII0i»).

* 3aBUCUMOCTb CKOPOCTH XUMUYECKON PEaKUU OT TEMIIEPATYPhl pearupyrouux BEeIeCcTB.

JlabGopaTopHble ONBITHI

1. BzaumopelicTBue aMMHuaka 1 XJIOpoBOJAOpOAa.

2. Peakuust HeUTpaau3aiuu.

3. HaGmroenue TemioBoro 3G gexra peakuuyu HeuTpaaTnu3aliiH.

4. BzaumopericTBre cepHOi KUCI0ThI ¢ okcuaoMm meau (1I1).

5. Pa3nokeHune nepokcua BOJI0po/ia C MOMOIIBIO KaTanas3sl KapTodens

6. 3aBUCUMOCTb CKOPOCTH XUMHUYECKOW PEaKkLMK OT IPUPOJIbl pEarupyrolIuX BEUIECTB Ha
pUMepe B3aUMOJICHCTBUS PaCTBOPOB THOCYIb(haTa HATpUs U XJIopuaa Oapusi, THOCYIb(haTa HATPUs
U COJIAHOW KHCIIOTHI.

7. 3aBUCUMOCTbh CKOPOCTH XMMHYECKON pEeaKLMK OT MPUPOIbl METAIIIIOB IPU UX
B3aUMOJCICTBUU C COJITHON KHCIIOTOM.

8. 3aBUCHMOCTb CKOPOCTH XMMHUECKOHN peakliy OT MPUPOAbI KUCIOT MPU B3aUMOAECUCTBUU UX
C JKEJIE30M.

9. 3aBHCUMOCTbH CKOPOCTH XMMHUYECKON peaKIIMU OT TEMIIEPATYPHI.

10. 3aBUCUMOCTH CKOPOCTH XMMUYECKON PEAKLUU OT KOHLIEHTpAI1H.

11. 3aBUCHMOCTh ~ CKOPOCTH  XMMHMYECKOM peakuMu OT IUIOIIAaJud  COIPUKOCHOBEHUS
pearupyroIux BeueCTB.

12. 3aBUCUMOCTBH CKOPOCTH XUMUYECKON PEAKIIMU OT KaTaanu3aropa.

13. M3yuenue peakiiuu B3aUMOJCHCTBHS CyIb(puUTa HATPHS C IEPOKCHUIOM BOJOPO/Ia

14. N3mepenne pH B Xx0/1€ OKUCIUTEILHO-BOCTAHOBUTEIIBHBIX PEAKITUN

15. CpaBHUTENBHAS XapaKTEPUCTHUKA BOCCTAHOBUTEIHLHOM CIOCOOHOCTH METAJLIOB

16. M3yuenue BIUsIHUS pa3IUYHBIX (DAKTOPOB HA CKOPOCTH pEaKLuu
XMMHYeCKHE PeaKlH B PACTBOPax

[TonsiTre 00 PMEKTPOTUTHUECKON AMCCOIUAIINKN. DIIEKTPOIUTHL U HEIJICKTPOIUTHL. MexaHu3M
JUCCOLUAIMU 3JIEKTPOJIUTOB C Ppa3JIMYHBIM XapakTepoM CBsi3u. CTeneHb 3IEKTPOIUTUYECKOU
nucconuanui. CUIIbHBIE U CTa0bIe SIEKTPOIUTHI.

OCHOBHBIE TOJIOXKEHUS TEOPUM DJIEKTPOJUTHYECKON nuccounanuu. Kiaccupukanuus MOHOB U
uX cBoicTBa. KHUCIOTHI, OCHOBAHUS M COJIM KaK 3JEKTPOIUTHL. VX kiaccubukanus u AUCCOIUAIIHSL.

OOmre XUMUYEeCKHe CBOMCTBA KHCIIOT: M3MEHEHUE OKPACKH MHIWKATOPOB, B3aUMOJICHCTBUE C




MeTaJUIaMH, OKCUJIAMU U THAPOKCUIAMU METAJIOB U COJIIMU. MOJIEKyJIsipHbIE M MOHHBIC (TIOJHBIE U
COKpalIEHHbIE) YPAaBHEHUSI peaKLnil.

XUMHUYECKU CMBICII COKPAUIEHHBIX YPaBHEHUH. Y CIIOBUSI IPOTEKAHUS PEAKIINI MEXTY
3JIEKTPOJIUTAMHU 10 KOHIA. P/l aKTUBHOCTH METaJJIOB.

OOme XUMHYECKHE CBOKMCTBA IIEJIOYCH: B3aMMOJICHCTBHE C KHUCIOTAaMH, OKCHIAMH
HEMeTaIoB, cosiMu. OOIIMe XUMUYECKHE CBOMCTBa HEPACTBOPUMBIX OCHOBAaHUI: B3aMMO/ICHCTBHE
C KMCJIOTaMHU, pa3j0oKeHHE MPU HarpEeBaHUU.

OOmue XMMUYECKHE CBOWCTBA CPEIHUX COJICH: B3aUMOJICHCTBUE C KHCIOTaMH, MICIIOYaMH,
COJISIMH U MeTajlIaMH. B3auMogeiicTBHEe KUCIIBIX COJICH CO IEI0YaMu.

I'upponu3, xak OOMEHHOE B3auUMOJIEHCTBUE cOJe ¢ BoAoM. ['maponns conu CUIBHOTO
OCHOBaHHS M CJIa00# KUCIOTHL. [ MIposIn3 coIu c1aboro OCHOBaHMS U CHIIbHOM KucioThl. [1kana pH.

CBoiicTBa KHCIIOT, OCHOBaHWW, OKCHUJIOB U COJIEH B CBETE TEOPUU IJICKTPOIUTUUYECKOU
JMCCOLMAIIUN U OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA.

JdemoHcTpaumu.

* VcnpiTaHKe BEIIECTB M UX PACTBOPOB HA AIICKTPOIPOBOTHOCTD.

* 3aBHCUMOCTB JICKTPOIPOBOJHOCTH YKCYCHOU KHUCIIOTHI OT KOHIICHTPAIIHH.
* JIBrKeHNE OKPAIICHHBIX HOHOB B JICKTPUICCKOM ITOJIC.

* OmnpeneneHne XxapakTepa Cpeibl B pacTBOpax COJIeH.

* TemoBoit 3 deKT pacTBOPEHUS BELIECTB BOJIE

JlaGopaTopHbIe ONBITHI.

17. Auccounanus cinadbIX 3JIEKTPOIUTOB HA IPUMEPE YKCYCHOUM KUCIIOTHI.

18. 3mMeHeHne OKpacKkyu UHIUKATOPOB B KUCIOTHOM cpejie.

19. Peaknust HeUTpau3auuu pacTBopa HIEIOYH Pa3IMUYHBIMU KHCIOTaAMHU.

20. [Momyuyenue ruapoxcuaa meau(ll) u ero B3anmoielicTBUE C pa3IUYHBIMU KACIOTAMH.

21. B3aumopeicTBre CHIIBbHBIX KHCIIOT ¢ okcuaoM meau(Il).

22-24. BzauMopeicTBre KUCIIOT C METAJJIAMHU.

25. KadyecTBeHHas peakiusi Ha KapOOHAT-HOH.

26. [lomy4yenue cTyIHS KPEMHUEBON KUCIIOTHI.

27. KayecTBeHHas peakiusi Ha XJIOPH] - WU CYIb(PaT-HOHBI

28. 3meHeHnne okpacKku UHIMKATOPOB B IIEIIOYHOM Cpejie.

29. BzauMopeicTBre HIEI0Y€EH C YIIIEKUCIBIM Fa30M.

30. KauecTBeHHas peakiusi Ha KaTHOH aMMOHWUSI.

31. Ilonyuyenue ruapoxcuaa meau(Il) u ero pasnoxenue.

32. BzaumoselicTBre KapOOHATOB C KMUCIOTAMHU.

33. Ilonyuenue ruapokcuaa xeneza(lll).

34. B3anmoeiicTBre xerne3a ¢ pactBopoM cyibgpara meau(Il)

35. BnusiHME pacTBOPUTEIS HA JUCCOLUALINIO

36. CunbHbIe U CIIa0bIe SJIEKTPOIUTHI

37. 3aBUCUMOCTB 3JIEKTPOIPOBOJAHOCTA PACTBOPOB CHIIBHBIX 3JEKTPOJUTOB OT KOHLEHTpPALUU
HMOHOB

38. BzaumoeiicTBue THAPOKCHIA Oapyst ¢ CEPHOM KUCIOTOM

39. Obpa3oBaHue COCH aMMOHHUS

IpakTnyeckune padoThI

1. Pemienne skCiepuMEHTAIBHBIX 33/1a4 110 TeME «DIEKTPOJIUTUYECKAS TUCCOIIUALINS.)»
Hemera/ibl M MX COCAMHEHUS

CtpoeHue aToMOB HeMETAWIOB W ux nosnoxenue B Ilepuoamueckoit cucreme. Psn
3NEKTPOOTpULATENbHOCTU. KpucTaumueckue pemeéTku HEeMETAUIOB — IMPOCThIX  BELIECTB.
Annorponust u e€ npuunHbl. Ousnyeckue cBoiicTBa HemeTaioB. OOIIME XUMUYECKUE CBOMCTBA
HEMETAJUUIOB: OKUCIIUTENIbHBIE U BOCCTAHOBUTEIbHBIE.

["asiorensl, cTpoeHue UX aTOMOB M MOJIEKYJ. DU3nUecKre U XUMUYECKUE CBOMCTBA TaJIOTCHOB.
3aKOHOMEPHOCTH HW3MEHEHHUs CBOWCTB TaJOr€HOB B 3aBUCUMOCTH OT UX TIOJOXEHUS B
[lepuoguueckoit cucreme. HaxoxaeHue rajgoreHoB B NPUPOJE U UX IOIy4YEHHE. 3HAYCHUE U
MIPUMEHEHHUE TaJIOT€HOB.

lajioreHOBOIOPOZIBI M COOTBETCTBYIOIIME MM KHCJIOTBHI:  IUIaBUKOBasi,  COJIsSHAsd,




OpoMOBOOpOIHAS, HomOBOgOpOoaHAsA. ["amorennpl. KayecTBeHHBIE peaky Ha TaJIOTEHHU] -HOHBL.
[IpumeHneHne coeMHEHUH rajloreHoB U UX OMOJI0oTuYecKast poJib.

Obmas xapaktepuctuka siaemMeHTOB VIA-rpynmel. Cepa B mpupoae H €€ MOJIydeHHUE.
AJNTOTpOITHBIE MOAM(HUKAIINN CEPBl M UX CBOMCTBAa. XMMHUYECKHE CBOMCTBA CEPHI U €€ IPUMEHEHHE.

CepoBOJOpO/I: CTPOCHHUE MOJEKYIbI, (hU3HUECKHEe M XUMHYECKHE CBOWMCTBA, MOJIYy4YEHUE U
sraueHue. CepoBoiopoaaas kuciora. Cynbduabl u ux 3HaueHue. JIoMIUHODOPEIL.

Oxcun cepsl (IV), cepuucras kuciora, cynbpuTsl. KauecTBeHHas peakius Ha Cylb(QUT-HOH.

Oxcup cepsl (VI), cepras kucnora, cynbdarel. Kpucrammoruaparel. KadecTBeHHas peakius Ha
CyJb(haT-HoH.

CepHast kuciaora - CWIbHBIA 3ekTponuT. CBoiicTBa pa30aBICHHOW CEPHOW KHUCIIOTHI, Kak
TUMUYHONM KHCIIOTHI: B3aUMOJCHMCTBHE C METa/llaMH, OCHOBHBIMH MU aM(OTEPHBIMH OKCHJaMH,
OCHOBAHUSIMHU B aM(pOTEPHBIMH THIPOKCUAAMH, cOJIsiMU. KauecTBeHHas peakius Ha CyIb(paT-uoH.

OOmiast xapakTepucTHKa 53JIeMEHTOB VA-rpynmnbl. A30T, CTpOCHHE aTOMa U MOJICKYJIBI.
du3nyeckre U XMMHYECKHAE CBOWCTBA U MPUMEHEHHUE a30Ta. A30T B IIPUPOJIC M €r0 OMOIOTHYCCKas
pOJIb.

AMMHaK, CTpOCHHE MOJEKYJbl U (PU3MUECKHEe CBOWCTBA. AMMHAYHas BOJA, HAIIATBIPHBIN
CIHUPT, TUApaT amMmuaka. J[OHOPHO -aKIENnTOpPHBIA MeXaHW3M O0Opa30BaHUS KAaTHOHA aMMOHUS.
BoccranoBurenbHble cBoiicTBa ammuaka. Conu aMMOHUS U UX IpuMeHeHue. KauecTBeHHas peakuust
Ha KaTUOH aMMOHUSI.

Oxcuapl a3oTa: HecosieoOpa3yrouie U KUCIOTHbIE. A30TUCTasi KUCJIOTa U HUTPUTHL. A30THas
KHUCJIO0Ta, €€ MoJlyueHue U cBoicTsa. Hurparsl.

doctop, crpoenue aroma u amwrorpornms. Dochumbl. Dochun. Oxcun dochopa(V) u
oprodochopnas kucnora. Pocharel. Pochopusie ynodperus. MHCEKTULINIBL.

OOmas xapakTepucTHKa 3JIeMeHTOB [V A-rpynmbl: 0COOEHHOCTH CTPOSHHUSI aTOMOB, MTPOCTHIX
BEILLIECTB U COEJAMHEHUI B 3aBHCHUMOCTH OT MOJOKEHMs 3JeMeHTOB B llepmonuueckoil cucreme.
VYraepon. AmnorpornHbsle MOAU(UKAIUK: anMas, Tpagut. AMOpGHBIA YIIepoa U €ro copra: caxa,
aKTUBHUPOBAHHBIN yrojb. ApncopOrusi. XuMmHUecKHe CBOHCTBa yriepona. Kokcoxumuyeckoe
MIPOU3BOJICTBO U €ro mpoaykius. Kapousl.

Oxcup yrinepona(ll): crpoenne mMonekysnsl, monydeHue u ero csorctBa. Okeun yriuepoga(IV):
CTPOCHHE MOJIEKYJIbl, IIOJIyUEHUE U €ro CBOMcCTBa. YrojbpHass Kuciora. Cojid yrojibHOM KHCIIOTHI:
KapOOHAaTHI U TUIPOKapOOHAThL. TexHu4yeckas 1 MUIEeBast Co/a.

Heoprannueckue W OpraHMdYecKkue BEIIECTBA. YTIEBOAOPOABL. XHMMHYECKOE CTPOCHHE
OpraHUYECKUX BEUIECTB, KaK MOPAIOK COEIMHEHUSI aTOMOB B MOJIEKYJIE€ 11O BAJICHTHOCTH.

Meran, 3TaH, KakK MpeAesbHbIE YIiI€BOJOPOAbl. OTHIEH M aleTWIEH, KaK HeIpeaebHbIe
(HeHaCBIILIEHHBIE)  YIIIeBOAOPOAbl. [ opeHue yriaeBomoponoB. KadecTBeHHbIE peaklMu Ha
HEIpEACIIbHBIE COCTUHECHMUS.

DTUIOBBII COUPT, €r0 MOJy4YeHUE, MPUMEHEeHNEe U pusnosnoruyeckoe Aeiicraue. TpéxaroMHbIN
cnupT rmiepuH. KadecTBeHHas peakius Ha MHOTOAaTOMHBIE CIUPTBL. YKCyCHas - HMPEACTaBUTEIb
KJ1acca KapOOHOBBIX KHCIIOT.

Kpemuuii, ctpoenue ero aroma u csoiictBa. Kpemuuii B npupone. Cununuast 1 cuiiad. Okeun
kpemuus(IV). KpemnueBast kuciota u e€ coiu.

IIpon3BoacTBO cTekia M neMeHTa. [IpoayKius CHIMKATHOW HMPOMBIIUIEHHOCTH: ONTHYECKOE
BOJIOKHO, KepaMuKa, hapdop, pasHc. Onruyeckoe BOJIOKHO.

Hewmerannel B npupoae. ®@pakunoHHasi NeperoHka *HUAKOT0o BO3AyXa KaK CIOCO0 MOJydyeHus
KHCIIOpO/1a, a30Ta, aprona. [lonyuenue docdopa, kpeMHus, Xjaopa, noaa. IIEKTPOIU3 PaCTBOPOB.

[Tomy4yenue cepHON KUCIIOTHI: ChIPbE, XMMU3M, TEXHOJIOTMYECKAs CXEMa, METOJI KMIISIIETO CIIOs,
MIPUHIIMIIBI TETJIO00MEHA, TPOTUBOTOKA U IUpKyIsuu. OneyMm. [Ipon3BoacTBO aMMuaka: ChIpbe,
XUMU3M, TEXHOJIOTMYECKAs CXEMa.

JdeMoHcTpanumn

* KoJutekuusi HeMeTaJlIoB.

® MO[[GJ'II/I KPUCTATNIMICCKUX peméTor HEMCTAJIJIOB: aTOMHBIC U MOJICKYJISAPHBIC.
* O30HATOP U MPHUHIIMIIEI €r0 PadOTHI.

* ['opeHue HeMETaILIOB - MPOCTHIX BEILIECTB: cepbl, ocdopa, IpeBECHOrO yIis.
* O0pas3Iiibl TaJIOTEHOB - IPOCTHIX BEIIECTB.



* B3aumojielicTBHUE rajJoreHoB ¢ METallIaMH.

* BriTecHeHue xj0pa OpOMOM MJIM MOJIa U3 PAaCTBOPOB UX COJIEH

* Koyutekius npupoaHbIX COEAMHEHUH XJ10pa.

* B3auMoJIeliCTBHE CEPBI C METAJIIIAMH.

* ["'opeHue cepbl B KUCIOPOIE

* Komtekius Cynb(QuaHbIX Y.

* KauecTBeHHas peakius Ha CyJab(uI-uoH

* O0eciBeYrBaHNE OKPAIICHHBIX TKaHEH U IIBETOB CEPHUCTHIM Ira3oM.
* B3aumoencTBre KOHUEHTPUPOBAHHON CEPHOU KUCIIOTHI C MEABIO.
* O0yrnuBaHNe OPraHUYECKUX BEIIECTB KOHIICHTPHPOBAHHOMW CEPHOM KUCIOTOM.
* Jluarpamma «CocTaB BO31yXa».

* BuneodparmenTsl u ciaiasl «[Ituusu 6a3apbi».

* [Tonyuenue, coOupaHue U pacro3HaBaHUE aMMHAKa.

* Pazno)keHune OMxpoMara aMMOHHUS.

* BzaumoelicTBe KOHIEHTPUPOBAHHON a30THOM KUCIOTBI C MEBIO.
* ['openue u€pHoro nopoxa.

* PaznokeHue HUTpaTa Kajvs U TOPEHUE JPEBECHOIO YroJIbKa B HEM
* OOpa3isl MPUPOIHBIX coennHeHuH Gocdopa.

* ['openue dochopa Ha BO3AYyXE U B KHCIOPOJIE.

* [Tonyuenwne G6eroro ¢pocdopa u UCIIBITAHNE €TO CBOKCTB

* Komnekmus «O0pa3ibl IPUPOTHBIX COSAMHCHHUH YTIepoaa»

* [loprper H. JI. 3enunckoro. [lornomenrne akTHBUPOBAHHBIM YIJIEM PaCTBOPEHHBIX BELLIECTB
WJIH Ta30B.

* YCTpOICTBO MPOTUBOras3a.

* Moaenu MOJEKyJl METaHa, 3TaHa, STUWICHA U alleTUJICHA.

* B3aumopeiicTBue 3THIIEHa ¢ OPOMHOM BOJIOM U pacTBOPOM IepMaHraHaTa Kajus.
* O0mue XuMHYECKUE CBOMCTBA KUCIIOT HA IPUMEPE YKCYCHOM KHCIIOTHI.

* KayecTBeHHas1 peakiysi HA MHOTOaTOMHBIE CITUPTHI.

* Komnekuus «O0pasibl IPpUPOAHBIX COSIUHEHUI KPEMHUS».

* Koynekuus crekiia, KepaMHMKH, LIEMEHTA U U3ACIUN U3 HUX.

* Koyutekius npoayKIUuy CUIMKaTHOM ITPOMBIIUIEHHOCTH.

* BuneodparmenTsl u ciaiipl «IIpoM3BoACTBO CTEKIA U IEMEHTAY.

* Komnexuus «IIpuponnsie coeqMHEHNsI HEMETAJIIOBY.

* BuneogpparmenTsl u ciaiipl «@pakiinoHHas IEPErOHKa KHUAKOTO BO3TyXa»

* BuneogparmenTsl u cinaiisl «IloayyeHue Bogopoia, KUCIOPOJa U raJlore€HOB
JIEKTPOIUTUYECKHUM CIIOCOOOM.

* Moaenu anmnapaToB Jyisi IPOU3BOICTBA CEPHON KUCIIOTHIL.

* MoJienp KAISIEro Ciosl.

* Mopenb KOJIOHHBI CUHTE3a aMMHAKa.

* Buneodparments! u cnaiiapl «I Ipon3BoACTBO CEPHOM KUCTOTHDY.
* BuneogparmenTsl u ciaiiapl «IIpon3BoACTBO aMMHUaKa.

* Komnexius «CoIpb€ 1Sl TOTY4EHUSI CEPHON KUCITIOTHI.

* V3ydeHu GpU3MUECKUX U XUMUYECKUX CBOMCTB XJIopa

* [TomydeHue cepoBOIOPOIAa U U3YUEHHUE €r0 CBOKCTB

* I3yueHne CBOMCTB CEPHUCTOIO ra3a u CEPHUCTOM KUCIIOTBI

* [lonyuenne okcuna azota (IV) m uzyuenne ero cpoiicts; Okucienue oxcuaa azota (II) mo
okcupa azota (IV); BzaumoneiictBue okcuna azora (IV) ¢ Bo1oit U KUCIOPOOM, MOTYyYEHHE a30THOM
KHCJIOTBI

JlabopaTopHblie ONBITHI



40. Pacnio3HaBaHM€e rajoreHu 1-MOHOB.

41. KauecTBeHHbIE peaklUy Ha CyTb(paT-HOHBI.

42. KauecTBeHHas peaklys Ha KATUOH aMMOHHUS.

43. Xummnueckue CBONCTBA a30THOM KUCIIOTHI, KaK 3JIEKTPOJIUTA.

44. KadecTtBeHHBIC peakiny Ha GocdaT-HoH.

45. IlomyyeHue v CBOMCTBA YIOJIbHOM KUCIOTHI.

46. KadecTBeHHas peakiys Ha KapOOHAT-HOH.

47. IlponyckaHue yriaeKuciaoro raza uepe3 pacTBOp CUIMKaTa HaTPUsl.

48. Cunrtes cepoBopopoa. KauecTBeHHbIE peakiuu Ha CEPOBOAOPO U CYIb(PUIbI.

49. OCHOBHBIN CBOMCTBa aMMHAKa

50. OnpenenieHrne aMMHUAYHOM CEUTPBI 1 MOYEBHUHBI

IIpakTH4eckue padoThI

2. VI3yueHure CBOMCTB COJSHOM KHCIOTHL. OmnpelneneHue CoAepKaHUus XJIOPHUI-UOHOB B
IIATHEBOU BOJIE

3. 3yueHue CBOMCTB CEPHOM KUCIIOTBHI.

4. [lonyyeHre aMMuaKa U U3y4eHUE ero CBOMUCTB.

5. Onpenenenyrie HUTPAaT-MOHOB B TUTATEIIbBHOM PacTBOPE

6. [TomyueHue yriekuciioro ra3a u U3y4eHue ero CBOMCTB.

MeTaJlJIbl M MX COCAMHEHUS

[Tonoxenne Meramios B Ilepuonnueckoii cucreMe xuMuueckux aiuemeHToB 1. 1. Menneneesa,
CTPOEHHUE MX aTOMOB M KPHUCTAUIOB. MeTamnyeckas CBsi3b U METaJUIMUECKash KpUCTaNIMYecKast
pemérka. @Pu3nyecKkue CBOMCTBA METAUIOB: AJIEKTPO- U  TEIUIONPOBOAHOCTb, OTpaKarouias
CHOCOOHOCTB, MIACTHYHOCTD. CIIIaBbl YEPHBIE U LIBETHHIE.

Mertaiabpl Kak BOCCTaHOBUTEIHM. OJEKTPOXUMHUYECKMHM psia HanpsbkeHud. B3aumonelictBue
METaJUIOB C HEMETAJIJIaMU, OKCUIaMU, KUCJIOTAMH, COISIMU. ATFOMUHOTEPMHUSL.

CrtpoeHre aTOMOB M NIPOCTBIX BEHIECTB HICTOYHBIX METAIOB. 3aBHCHUMOCTH (DPH3MUYECKUX U
XUMHUYECKUX CBOMCTB IIEJIOYHBIX METAJIOB OT 3apsA0B sAep MX aroMoB. OKCHIBI M THIPOKCUABI
IIEJIOYHBIX METAJUIOB, UX IIOJyYy€HUE, CBOMCTBA, NpUMEHEHHE. BaxxHeillline coiau IIeJI0YHbIX
METaJUIOB, UX 3HAYEHUE B KUBOU U HEXKUBOU NPUPOJE U B )KU3HU YEJIOBEKA.

CrpoeHue aroMOB U IIPOCTBIX BEILIECTB IIEJIOYHO3EMEIbHBIX METANIOB. 3aBHUCHUMOCTh
(bU3MYECKUX U XUMUYECKUX CBOICTB IIEIOYHO3EMEIbHBIX METAJUIOB OT 3apsiOB SiI€p MX aTOMOB.
Oxcupl ¥ TUAPOKCUIBI IIETOYHO3EMENIBHBIX METAJIJIOB, UX IOJIy4€HHUE, CBOWCTBA U NPUMEHEHHE.
Baxneiive conu 1mENOYHO - 3€MENbHBIX METAUIOB, UX 3HAYEHHUE B MPHUPOJAE U JKU3HU YEIOBEKA.
KapOonatsl u rupokapOOHATHl KAIbLIHS.

XKéctkocTh BOABI: BpeMeHHas W MocTtosiHHas. CrocoObl yCTpaHEHHs] BPEMEHHOM KECTKOCTH.
Crioco0sI ycTpaHEHUS TIOCTOSIHHON KECTKOCTH. IOHUTHI.

CoenuHeHus amOMHUHUA B IpUpoje. XUMUUECKHe CBOMCTBA anmoMuHus. OCOOEHHOCTH OKCHIa
U TUAPOKCHIA ATIOMHHHSA Kak aM(pOTEpHBIX COeAMHEHWH. BaxkHelme coiu amroMHHUS (XJIOpHUI,
cynbdar).

OcobenHoctr CcTpoeHHMsS aroma jkenesa. JKeme3o B mpupone. BaxkHeimme pyabl Kenesa.
Oxcunsl u runpokcunsl sxene3a(ll) u xenesa(Ill). Conu xenesa(Il) u xeneza(Ill). OOnapyxenue
MOHOB KaTHOHOB KeJle3a B pacTBOpE. 3HaUEHHUE COEIMHEHU JKee3a.

Koppo3ust xummnueckasi U 3JIEKTpOXUMUYECKasA. 3alllUTa METAJUIOB OT KOppo3uu. Mertamisl B
pupoJie: B CBOOOAHOM BHJIC U B BUIe coenuHeHUi. [loHarne o metammyprun. UépHas U mBeTHAS
Metamutyprus. [lupomMeramnyprus, ruApOMeTaIyprus, 31eKTpoMeTaiTyprus. JJOMeHHbIN mpolecc.
[TepepaboTka uyyryHa B cTajib. IJIEKTPOJIU3 PACILIIABOB.

JdeMoHcTpanumn

* BzaumoielicTBUE HATPHUS, TUTHUS U KLU C BOJOM.

* ['opeHue HaTpusi, MarHus U JKeJie3a B KUCIOPO/IE.

* Bemnblilika TEPMUTHOM CMECH.

* B3anMoJIeliCTBHME CMECH MTOPOIIKOB CEPBI U Keje3a, IMHKA U CEePHI.

* BzanmoeiicTBHE allFOMUHUS C KUCIOTaMH, IIEI09aMHi U BOJIOM.

* B3auMOoJIeliCTBHE KeJe3a U MEJIU C XJIOPOM.

* B3aumMoJieiicTBHE MEIM C KOHIICHTPUPOBAHHON CEPHON KUCIOTOU U a30THOM KUCJIOTOM



(pa30aBiIeHHON U KOHLIEHTPUPOBAHHOM).
* Okpacka IJIaMeHU COSAMHEHUSIMHU HIEIOYHBIX METAJUIOB.
* Okpacka IJIaMEHU COEAMHEHUSIMHU HIEITO0YHO3EMETbHBIX METAJIOB .
* ["arieHre U3BECTU BOJIOM.
* [lonmyueHue x€CTKOU BOJbI B3aUMOJICHCTBUEM YIJIEKUCIIOTO C U3BECTKOBOW BOJOM.
* YcTpaHeHHe BPEMEHHOMN )KECTKOCTH KUTITICHHEM U JOOaBKOH COJIBI.
* VcTpaHeHHe MOCTOSTHHOM KECTKOCTH TOOABKOM COJIBI.
* VIoHWTBI U IPUHITUN UX JeHCTBUS (BUACO(DpAarMeHT).
* Kosnekuust IpupoaHbIX COEAUHEHUN aTFOMUHUA.
* BuneodpparmenTsl u ciaiiipl «OKCU aTFOMUHUS U €70 MOAU(PUKALIUN.
* [Tonyuenne aM(pOTEPHOTO TUAPOKCHIA ATFOMUHUS U UCCIIEIOBAHHUE €TI0 CBOMCTB.
* Komnekuuss «XUMHUYECKHE UCTOYHUKH TOKay.

® Pe?;YJIBTaTBI AJIATCIIBHOTO SKCIICPUMCHTA 110 U3YUYCHHUIO KOPPO3HU CTAJIbHBIX I/I3[[€JII/II>1 B
3aBUCHUMOCTH OT YCJ'IOBI/Iﬁ IIponuccCoB.

* Boccranosnenue meau u3 okcuna meau(Il) Bogopogom.
* BuneogparmenTsl u ciaiifpl «IIpou3BoACTBO UyTryHa U CTaIN».
* Buneodparments! u cnaiiapl «3aenus u3 yyryHa u ctajimy.

* BuzneodparmenTsl u ciaiiapl «IIpoM3BOACTBO ATFOMUHUS.

JlaGopaTopHblie ONBITHI

51. BzaumoseiicTBue xene3a ¢ pactBopoM cyibpara meau(Il).

52. Ilony4yeHne N3BECTKOBOM BOJIBI U OTBITHI C HEH.

53. Ilonyuenue ruapoxcuaos xeneza(ll) u (III).

54. KauecTBeHHBIC PEAKIIUU HAa KAaTHOHBI JKeJie3a.

55. OkucneHue xene3a BO BIaXKHOM BO3AYyXe

IIpakTu4eckune padoThl

6. [Tomyuenue >xecTKON BOJIbI U CIIOCOOBI €€ YCTpaHEHUS.

7. PemieHne sKCIIEpMMEHTANIBHBIX 3a]1a4 110 TeMe «MeTaibn.

XuMHA U OKPYKAKOLIAs cpeia

Crpoenne 3emuu: sSApO, MaHTHUS, 3€MHAas KOopa, UX XMMHUYecKwii coctaB. Jlutocdepa m eé
xumuyeckuil coctaB. Munepansl. Pyasl. Ocanounsie nopossl. [lone3nsie nckonaembie. XUMUYECKUN
cocraB rupocheprl. XUMUYIECKUI cOCTaB aTMOC(HEpHI.

VlcTouHUKHM XUMHUYECKOTO 3arps3HeHHsI OKpYXKaroliei cpepl. [ 1obanbHble 9KOJI0THYecKHe
POOJIEMBI YeIOBEYECTBA: TTAPHUKOBEIHN (D (PEKT, KHCIIOTHBIE JTOXKIHU, O30HOBBIC JIBIPHI.
Mesx1yHapOIHOE COTPYAHHUECTBO B 00JIACTH OXPaHbI OKPY’KAIOIIEH Cpeibl OT XUMHUYECKOTO
3arpsi3HeHUS. «3eI¢Hast XUMUS).

JdeMoncTpanumn

* BuneodparmenTsl u cnaiiasl «CTpoeHue 3eMin U e€ XUMUYECKUN COCTaBy.
* KoJuteKIust MUHEPaJIOB U TOPHBIX MOPO/I.
* Komnekuus «Pyibl METaIIoOBY.

* BuzneodparmeHTsl u cnaiiipl «I'obaabHbIE 3KOJIOTHYECKHUE IPOOIEMbl YEIOBEUECTBAY.

JlaGopaTopHblie ONBITHI

56. 3y4yeHue rpaHura.
OO0oOmenye 3HAHMI 1O XMMHM 32  KYPC OCHOBHO#l mkojabl. IloaroroBka K
OCHOBHOMY IOCYAaPCTBEHHOMY IK3aMEHY

CrpoeHue aroma B COOTBETCTBHM C IOJIOXKEHMEM XMMHYECKOro 3neMmeHTa B [lepuoguueckoit
cucreme. CTpoeHue BelIeCTBA: XMMHMYECKAs CBSA3b W KPUCTAUIMYECKUE DPEIIETKUA. 3aBUCUMOCTD
CBOWCTB OOpa30BaHHBIX AJIEMEHTAMH IPOCTHIX BEIIECTB (METANIOB, HEMETAIIOB, OJarOpOIHBIX
ra3oB) OT MOJIOKEHUs 31eMeHToB B [lepuonnyeckoil cucteme. Tunosnorus HeopraHMYECKUX BEILIECTB,
JieJIeHne X Ha Kiacchl ¥ rpynnsl. [IpencraBureny.

IIpu3Haky 1 ycioBUs NPOTEKAHUS XMMUUYECKUX PEaKIMi. TUIIOIOTHs XMMHUYECKUX PEAKIUH 110
pa3aMYHbIM OCHOBaHMSIM. Peakiiu noHHOro ooMeHa. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIEC PEAKIIUH.

XHMMHUYECKHE CBOMCTBA IPOCTBIX  BELIECTB. XapaKTepHblE XUMHUYECKHE  CBOMCTBA




C0JIe00pa3yoIUX OKCHJIOB, THIPOKCHIOB (OCHOBAaHUH, KUCIOT U aM(OTEPHBIX TUAPOKCHIIOB), COJICH.

2. Ilnanupyemblie pe3yabTaThl 0CBOCHHUS YUeOHOI0 MpeaMeTa

JIM4HOCTHBIE pe3y/IbTaThl:

OOyuaronuiicss MOIYIUT BO3MOXKHOCTH TS (YOPMUPOBAHUS CIIETYIOIUX JIMYHOCTHBIX Y'Y /1

* ompezeseHHe MOTUBAIMM H3yYEHUs yueOHOro MaTepuaia;

* OICHMBAaHWE yCBAaWBAaEMOr0 Y4eOHOrO MaTepuaia, UCXOAS M3 COLUMAIBHBIX W JHYHOCTHBIX
LIGHHOCTEI;

* TOBBIIICHHE CBOETO 00PA30BATEIBHOTIO YPOBHS U YPOBHS TOTOBHOCTH K M3YYEHUIO OCHOBHBIX
UCTOPUYECKHX COOBITHH, CBI3aHHBIX C Pa3BUTHEM XUMMHU U OOILECTBA;

* 3HAHWE MPABWJI MOBEJCHHS B YPE3BBIUAHHBIX CUTYAIHIX;

* OLICHMBAHUE COLIMAIBLHON 3HAUMMOCTH NPOo(deccHii, CBI3aHHBIX C XUMUEH;

* BIQJCHHE TIpaBWIaMH O€30MacHOTO OOpamieHUs C XUMHYECKHMH BEUIECTBAMH |
000pyZI0BaHUEM, IPOSBICHUE 3KOJIOIMYECKON KYIbTYPBHI.

MeTanpeaMeTHble pe3yJbTaThl:

PerynarusHeie

OOyuaronuiicss MOIYIUT BO3MOXKHOCTD IS (YOPMUPOBAHUS CIETYIOIIUX PETYISITUBHBIX

YV

* IIeJIeTIoNIaraHne, BKIII0Yasl MOCTAaHOBKY HOBBIX IIeJIeH, MpeoOpa3oBaHue MPAKTHUECKON 3a/1a4n
B I103HABaTEJbHYIO, CaMOCTOSITEIbHbIM aHAIU3 YCIOBUM JOCTHXKEHMS L€ Ha OCHOBE Y4éra
BBIJICIICHHBIX YUUTEIIEM OPHEHTUPOB JICHCTBHS B HOBOM Y4eOHOM MaTepHase;

* IUJIAHMPOBAHUE IYTH JOCTHXKEHUS LIEIeH;

* YCTAaHOBJICHHE IEJIEBBIX NMPHOPUTETOB, BHIIEICHUE ATbTEPHATUBHBIX CIOCOOOB JOCTHIKEHHS
1eIM ¥ BIOOp Hanbosee 3pPeKTHBHOTO crioco0a;

* YMEHHE CAaMOCTOSTEIILHO KOHTPOJIUPOBATH CBOE BPEMsI U YIIPABIISATH HM;

* yYMEHME IPUHUMATh PELIeHUs B IPOOJIEMHON cCuTyauu;

* IIOCTaHOBKA Y4€OHBIX 3a]1a4, COCTAaBJICHHE TUIaHA M MTOCIIEI0BATEILHOCTH JEHCTBUH;

* opraHusanus paboyero MecTa MpH BHINOJIHEHUH XUMMUYECKOTI'0 SKCIIEPUMEHTA;

* MPOTHO3MPOBAaHUE pE3yNbTAaTOB OOYYCHHs, OIICHWBAHHE YCBOEGHHOTO MarepHala, OICHKa
KayecTBa M YpPOBHS IIOJIyYEHHBIX 3HAHUN, KOppeKUus IUlaHa W crnocoba JeicTBus npu
HEO0XOIUMOCTH.

ITo3HaBarenbHbIE

OOyuaronuiicss MOIYIUT BO3MOXKHOCTD [T (DOPMUPOBAHHS CIIEIYIONINX O3HABATENbHBIX Y Y J1:

* IIOMCK M BblJleIeHue UH(popMaIuuy;

* aHaNMM3 yCIOBHH M TpeOOBaHUWI 3ajqauu, BHIOOp, COMOCTAaBIECHHE M OOOCHOBaHHE CIIOCO0a
peLIeHMs 3a/1auu;

* BBIOOp HambOosee Y3PPEeKTHUBHBIX COCOOOB pEeIIeHUs 33a4l B 3aBUCHMOCTH OT KOHKPETHBIX
YCIIOBU;

* BBIABIDKEHHE U 00OCHOBAHWE TUTIOTE3BI, BEIOOP CIIOC00a €€ MPOBEPKH;

*  CaMOCTOSITEIbHOE CO3JJaHHE AITOPUTMA AEATEIbHOCTU IIPU PELIEHUU Ipo0IeM TBOPUECKOTO U
MIOMCKOBOTO XapaKTepa;

* YMEHHMs XapaKTepu30BaTh BEIIECTBA 10 COCTaBY, CTPOSHHUIO U CBOWCTBAM;

* ONHUCHIBAaHHE CBOWCTB: TBEPHABIX, KHUJIKHX, Ta3000pa3HBIX BEIIECTB, BBIIEICHUE HUX
CYLIECTBEHHBIX IPU3HAKOB;

* M300pakeHHE COCTaBa MPOCTEHINX BEIIECTB C MOMOIIBI0 XUMHUECKUX (POPMYI M CYHTHOCTH
XMUMHUYECKHX PEeaKLUil ¢ HOMOIBIO XUMUYECKUX YPaBHEHHUIL;

* IpOBeACHHE HAONIOACHUMN, ONUCAaHUE IPU3HAKOB M YCJIOBUN TEUEHUS] XUMUYECKUX PEaKIUH,
BBIIOJIHEHUE XUMHUYECKOTO0 SKCIIEPUMEHTa, BBIBOJBI HAa OCHOBE AaHajlu3a HAOMIOJCHUH 3a
IKCIIEPUMEHTOM, PEUICHHE 33134, MTOJyYeHHEe XUMUIECKON HH(POPMAIH U3 PA3INYHBIX UCTOYHUKOB;

* YMEHME OPraHU30BBIBATh MCCIIEIOBAHUE C LIENIbIO IPOBEPKH TUIIOTE3;

* yYMEHHE AeaTh yMO3aKIIOYCHUs (HHIYKTUBHOE U 110 aHAJOTHH) U BBIBOJIBI;

* yMEHHME OOBEKTHBHO OLIEHUBAThb MH(MOPMALMIO O BELIECTBAX M XMUMHMYECKHX IPOLECCaX,
KPUTHYECKH OTHOCHTBHCS K TICEBIOHAYYHOM WH(POPMALINH.

KoMMyHHKaTHBHBIE




OOyuaronuiics MOMYYUT BO3MOKHOCTH JJISi (POPMHPOBAHUS CIIEAYIONIMX KOMMYHHMKATHBHBIX
YVI:

* IIOJHO€ M TOYHOE BBIPAXCHUE CBOMX MBICIEH B COOTBETCTBMM C 3aJadyaMH U YCIOBHUSAMH
KOMMYHHUKaIHH;

* aJICKBaTHOE HMCIIOJb30BAHUE PEUYEBBIX CPEACTB JJIS Yy4acTHs B JUCKYCCHUM M apryMEHTalUH
CBOCH TO3UIIUH, YMEHHE MPECTABIATh KOHKPETHOE CO/EPIKaHUE C COOOIIEHHEM €ro B MTUCHbMEHHOU
U YyCTHOH (opme, omnpeieseHHe CrocoO00B B3aUMOACHUCTBUS, COTPYAHUYECTBO B IMOMCKE U cOope
uH(popMaluy;

* omnpezeneHre cnoco0oB B3aUMOAECHCTBUS, COTPYAHUUYECTBO B IMOMCKE U cOope MHpOpMaLuy,
ydyacTHe B JAHAaJOre, IUIAHUPOBaHUE OOMMX CHOCOOOB pPa0OThI, MPOSBICHHUE YBaKUTEIBHOTO
OTHOLICHUS K JPYTHM Y4alUMCS;

* ONWCaHUE COJEP)KAHUS  BBIIOJHSAEMBIX JEUCTBUM €  LEIbI0  OpPUEHTHUPOBKU B
IIPEIMETHONPAKTUYECKON NEATEIBHOCTH;

* YMEHHUS YYUTHIBATH Pa3Hble MHEHMSI U CTPEMUTHCS K KOOPJAMHALMU PA3IUYHBIX MNO3UIMI B
COTpPYIHUYECTBE;

* (opmynnpoBaTh COOCTBEHHOE MHEHHUE H MTO3UIINIO, ApTYMEHTHPOBATH M KOOPAMHUPOBATH €€ C
HO3ULMSAMHU TApPTHEPOB B COTPYIHUYECTBE IpPH BHIPAOOTKE OOILEro pemeHuss B COBMECTHOU
JeSITENIbHOCTH;

* OCYUIECTBIATh B3aUMHBIH KOHTPOJIb W OKa3blBaTb B COTPYAHHUYECTBE HEOOXOAUMYIO
B3alMOIIOMOLIb;

* IUIaHUPOBaTh OOLIME CcHOCOOBl PabOThI; OCYLIECTBIATh KOHTPOJb, KOPPEKIHIO, OLIEHKY
neicTBuil mapTHEpa, yMeTh yOeK1aTh;

* HCIIOJIb30BaTh AJCKBAaTHbIE S3BIKOBBIE CPEACTBA JJISI OTOOpPa)KEHUs CBOUX YYBCTB, MbICIIEH,
MOTHBOB M TIOTPEOHOCTE; 0TOOpakaTh B peun (onucanue, 0OBbSICHEHUE) COIEpPIKaHIE COBEPIIAEMbIX
necTBUM, Kak B (popMe TPOMKOI COLMATM3UPOBAHHOM peun, Tak U B popMe BHYTpPEHHEH peun;

* pa3BUBaTh KOMMYHUKATHBHYIO KOMIIETEHIIMIO, UCIIONb3Yys CPEICTBA YCTHON M MHUCbMEHHOM
KOMMYHHKAIMH TpU paboTe ¢ TeKCTaMHU y4eOHUKA U JOMOJIHUTEIBHOM JINTepaTypoi, CIpaBOUYHBIMU
TaOJIUIIAMH, TIPOSIBIIATH TOTOBHOCTD K YBaXKCHHUIO MHOM TOYKH 3pEHUS TPU 00CYXKICHUU PE3yIIbTaTOB
BBITTOJIHEHHON paboThI.

IIpeamMeTHble (0230BbIii YPOBEHD):

1) mpezncraBieHHe O 3aKOHOMEPHOCTSIX W IO3HABAEMOCTU SIBJICHUH HPUPOAbI, IMOHUMAHUE
O00BEKTHBHON 3HAYMMOCTH OCHOB XMMMUYECKON HayKH Kak OOJIaCTH COBPEMEHHOI'O €CTECTBO3HAHMUS,
KOMITIOHEHTa O0IIEeH KyJIbTypbl U MPAKTUUECKOM AEATEIbHOCTH YeJIOBEKa B YCIIOBUSIX COBPEMEHHOIO
oOuiecTBa; MOHUMaHUE MECTa XMMHMHU CPEIU APYTUX €CTECTBEHHBIX HAYK;

2) BnajeHUE OCHOBAaMM TOHATHMHOrO ammapara M CHMBOJIMYECKOTO SI3bIKA XUMHH JJIS
cocraBiieHUus! (OpMyYJl HEOPraHWYECKUX BEIIECTB, YPABHEHUH XUMHUYECKUX pEakUuil; BlaJeHUE
ocHoBaMH xuMuueckoil HomeHkIatypbl (IUPAC u TpuBHaibHON) U yMEHHE MCIIOJIB30BaTh €€ JUis
peeHus yaeOHO-II03HABATENIBHBIX 33]1a4; YMEHHUE MCIIOIb30BaTh MOAEIH /ISl OOBSICHEHUS! CTPOCHUS
aTOMOB U MOJIEKYJI;

3) BajileHue CUCTEMON XUMUYECKUX 3HAHUM U yMEHHUE IPUMEHITh CUCTEMY XUMUYECKUX 3HAHUM,
KOTOpasi BKJIOYAET:

BaXHEHILINE XUMUYECKUE MOHATHS: XUMHUUECKUN 3JIEMEHT, aTOM, MOJIEKYJIa, BELIECTBO, IPOCTOE
U CI0XKHOE BEIECTBO, OJHOPOAHAs M HEOJHOPOJHAs CMECh, OTHOCUTENIBHBIC AaTOMHas W
MOJIKYJISIpHAs MacChl, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca, MOJIAPHBIA 00beM, OKCHUI,
KHCJIOTa, OCHOBAaHHE, COJIb (CpelaHss), XMMHUYECKas pEeakUus, PEeaKklUM COEAMHEHUs, PEeaKLUU
pa3OKEHUs, PEAKIHH 3aMCEIICHHs, PpEeakuu OOMeHa, TeIUIOBOW H(PQEeKT peakuuu, 3K30- |
SHJOTEPMHUUYECKHE PEaKLUH, PacTBOpP, MaccoBas A0S XMMHYECKOrO 3JIEMEHTa B COCIMHEHUH,
MaccoBasl J10Ji1 U MPOLEHTHAs KOHLEHTpalLusl BELIECTBa B PacTBOPE, AJIpO aTOMa, 3JIEKTPUUYECKHIM
CJIOM aToMa, aTOMHas OpOMTaNb, paAuyCc aToMa, BAJIEHTHOCTb, CTENEHb OKUCIICHUS, XUMHUYECKas
CBSI3b, JJIEKTPOOTPULIATEIILHOCTD, IOJISIPHAS W HENOJISIpHAs KOBAJIEHTHAs CBSA3b, MOHHAs CBS3b,
MeTaJUInYecKas CBsA3b, KpHUCTAIMYECKas pelleTka (aToMHas, MOHHAas, MeTajulMyeckas,
MOJIEKYJISIpHAsl), HWOH, KaTHOH, QaHUOH, OJJEKTPOJIUT M HEDJIEKTPOJUT, DJIEKTPOIUTHUECKAs
JMCCOLMALIUS, PEAKLIMM HOHHOTO 0OMEHA, OKHCIUTEIbHO-BOCCTAHOBUTEIbHbBIE PEAKLIUU, OKUCIUTENb
U BOCCTAaHOBUTEJIb, OKHCIIEHHE U BOCCTAaHOBJIEHUE, OJJIEKTPOJIU3, XUMHUYECKOE paBHOBECHE,
oOpaTtumble U HEOOpaTUMbIE PEAKIIMU, CKOPOCTh XMMMYECKOW PEaKIMM, KaTalu3aTrop, NpeaesbHO



nomyctumas konrnenTpanus (I1J1K), koppo3us MeTanioB, CIUIaBsbI;

OCHOBOIIOJIATalOlMe 3aKOHbl XHWMHHU: 3aKOH COXPAHEHUS MAacChl, NEPUOJUYECKUNA 3aKOH
J.1. MenpeneeBa, 3aKOH MOCTOSIHCTBA COCTaBa, 3aKOH ABOTaIpo;

TEOPUU XMMHHU: ATOMHO-MOJIEKYJIIpHAsi TEOpHs, TEOPUs BJIEKTPOIMTUYECKON JHCCOLMALINY,
MPEJICTABICHUS O HAYYHBIX METOJaX TO3HAHMS, B TOM YHCIIE SKCIIEPUMEHTAIBHBIX U TEOPETUUECKUX
METOJIaX UCCIIEI0BAaHUS BEIIECTB U U3YUYEHUS XUMUUECKUX PEaKIIMii;

4) mpeacTaBiIeHUE O MEPUOIUYECKON 3aBHCHUMOCTH CBOWCTB XMMHUYECKHX JJIEMEHTOB (pajuyc
aToOMa, 3JIEKTPOOTPULATENILHOCTb), MPOCTHIX M CIIOKHBIX BEIIECTB OT IIOJOXKEHHUSI JJIEMEHTOB B
[Tepuoanueckoit cuctemMe (B MaJIbIX MEPUOJAX M TIABHBIX MOATPYIIAX) U 3JIEKTPOHHOTO CTPOCHHUS
aToMa; YMEHHE OOBSACHATH CBS3b IOJOXKEHHUs dJieMeHTa B [lepuonmyeckoil cucreMe ¢ 4MCIOBBIMU
XapaKTePUCTHUKAMU CTPOCHHSI aTOMOB XMMHUYECKHX AJIEMEHTOB (COCTaB M 3apdll siApa, o0liee YHcIio
AJIEKTPOHOB), PACHpPENEICHUEM 3JEKTPOHOB IO JHEPreTUYECKHMM YPOBHSIM aTOMOB IEPBBIX TpeEX
NEPUOOB, KaTUs U KaJIbLIUA; KIACCU(PUIIUPOBATH XUMUYECKUE IIEMEHTHL;

5) yMmenue Kiaccu(PUIUPOBATh XUMHUECKHE DIIEMEHTHI, HEOPTraHWYECKHE BEIIECTBA H
XUMHUYECKHE PEaKlu; ONMPEIeNsITh BAIGHTHOCTD U CTENIEHb OKUCICHHUS XUMUYECKUX JIEMEHTOB, BUT
XUMHUYECKON CBSI3M M THUIl KPUCTAJIMYECKOM CTPYKTYpPhl B COEIMHEHUSX, 3apsij] HOHA, XapakTep
Cpelbl B BOJHBIX pACTBOPAX BEIIECTB (KUCIOT, OCHOBAHHI), OKHCIUTENb U BOCCTAHOBUTEb;

6) yMeHUE XapaKTepu30BaTh (PU3HUECKUE U XMMUUECKHUE CBOMCTBA IMPOCTHIX BEIIECTB (KUCIOPOI,
030H, BOAOPOJ, TpaduT, anmas, KpeMHU#, a3or, docdop, cepa, Xjop, HATpui, Kaauii, MarHui,
KaJbLUl, aJIFOMUHUN, XKEJIe30) U CIIOKHBIX BEIIECTB, B TOM 4YMCIE UX BOJHBIX PAacTBOpOB (BoAa,
aMMHaK, XJOPOBOAOPO, CEPOBOAOPO, OKCUIBI U THIpOoKcH bl MeTaiioB I - ITA rpymnn, anmomunus,
menn (II), muaka, sxenesza (II u III), okcuast yraepona (II u IV), kpemuus (IV), azora u pochopa (111
u V), cepol (IV u VI), cepaucras, cepHas, a3oTucras, a3oTHas, pochopHas, yroapHasi, KpeMHHUEBas
KHCJIOTA U UX COJIN); YMEHHE ITPOTHO3UPOBATh U XapaKTEpHU30BaTh CBONCTBA BELIECTB B 3aBUCHMOCTH
OT MX COCTaBa M CTPOCHHUS, MPUMEHEHHE BEIECTB B 3aBUCHUMOCTH OT MX CBOMCTB, BO3MOXKHOCTb
IPOTEKaHUsI XMMHUYECKHUX MPEBPALICHUI B Pa3IMUHBIX YCIOBHSX, BIUSHUE BEUIECTB U XUMUUYECKUX
IIPOLIECCOB HAa OPTaHU3M YeJIOBEKa M OKPYKAIOIIYI0 MPUPOIHYIO CPENY;

7) yMeHue COCTaBJISITb MOJIEKYJISIPHbIE U MOHHBIE YpaBHEHHS peakuui (B TOM 4YMCIE peakiuil
MOHHOTO OOMEHA M OKHUCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKLINii), WILTIOCTPUPYIOIINX XUMHUYECKHE
CBOWCTBA M3YYEHHBIX KJIACCOB/TPYMI HEOPTraHMYECKUX BEIIECTB, B TOM YHWCIE IOATBEPKIAIOIINX
TeHETUYECKYIO B3aUMOCBSI3b MEXKIY HUMU;

8) yMeHUe BBIUUCIISTh OTHOCUTEIbHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEILIECTB, MACCOBYIO
JIOJIF0 XUMUYECKOTO 3JIEMEHTa B COSAMHEHUH, MAacCOBYIO JOJIO BEIIECTBA B PAaCTBOPE, KOJIMUYECTBO
BEIIECTBA M €r0 Maccy, 00ObEM ra30B; YMEHHE MPOBOJIUTH PACUETHl MO YPAaBHEHHUSIM XUMHUYECKUX
peaxkuil ¥ HaXOIUTh KOJIMYECTBO BEUIECTBA, 00bEM U MacCy PeareHTOB WJIM MPOJIYKTOB PEaKIIUU;

9) BiageHWEe OCHOBHBIMH METOJaMH HAy4YHOTO TIO3HaHWS (HAOJIOACHHE, W3MEpEeHHE,
SKCIIEPUMEHT, MOJCIUPOBAHKNE) TPU H3YYCHHH BEIIECTB U XUMHYECKHX SBIICHUN; YyMEHHUE
chopmynrupoBaTh MPOOJIEMY U NMPEUIOKUTH MYTH €€ PEUICHUs; 3HAHHE OCHOB 0€30MacHON pabOThI C
XUMHUYECKUMH BELIECTBAMH, XUMUYECKOU MOCYAON U JIabopaTOpHBIM 000pyI0BaHUEM;

10) HanuuMe [pPaKTUYECKUX HABBIKOB IUIAHUPOBAHUS U  OCYIIECTBICHUS  CIEAYIOLIUX
XUMHUYECKHUX IKCIEPUMEHTOB:

U3YyYEHHUE U ONMCaHue PU3NYECKUX CBOMCTB BEIIECTB;

03HAKOMJICHHE C PU3NYECKUMU U XUMUUYECKIUMHU SIBICHUSMU;

OIBITHI, WITIOCTPUPYIOIINE IPU3HAKY IPOTEKAHUS XUMUYECKUX PEaKLIUi;

M3y4eHHEe CIIOCOO0B pa3eNieHus! CMeceid;

MOJIy4YEHUE KUCIOPOJa U U3YyUEHHUE €0 CBOMCTB;

MOJTy4YeHHe BOJIOPO/Ia U U3YUEHUE €TI0 CBOUCTB;

MOJIyY€HHUE YIJIEKUCIIOT0 ra3a U U3y4YE€HUE €ro CBOMUCTB;

MOJly4YeHHEe aMMHaKa 1 U3y4eHHE ero CBOMCTB;

IIPUTOTOBJIEHUE PACTBOPOB C ONPE/EIIEHHON MacCOBOM J10JIel paCTBOPEHHOT'O BEILIECTBA;

HCCJIEIOBAHKE U OMKMCAaHUE CBOMCTB HEOPraHMYECKHUX BEIIECTB Pa3IMUHbIX KJIACCOB;

NpUMEHEHHE HWHIWKATOpPOB (JIakMyca, MeTHjopamka Hu (eHondTanenHa) A ONpeneeHus
XapakTepa cpefibl B pacTBOpax KHUCIOT U IIeJI0Yeil;

U3yYEHHUE B3aUMOJEHCTBUS KHUCIOT C METalllaMH, OKCHJIaMU METaJlIOB, PacCTBOPUMBIMH U
HEPACTBOPUMBIMU OCHOBAHUSIMU, COJISIMH;



NOJIy4eHHE HEPACTBOPUMBIX OCHOBAHUH;

BBITECHEHHE OJJTHOTO METaJljIa IPYTUM U3 pacTBOpa COJIH;

UCCIIEIOBaHHE aM(OTEPHBIX CBOWCTB TUAPOKCU/IOB ATFOMUHUS M IWHKA;

pelieHre AKCIEPUMEHTAIbHBIX 3a7ad 1o Teme «OCHOBHBIE KIJIACChl HEOPraHHMYECKUX
COEIUHCHUIY;

pelIeHne SKCIePUMEHTATIBHBIX 337a4 10 TeMe «DJIEKTPOIUTHUECKAS TUCCOITUAIIHY;

peIICHHE YKCIICPUMEHTAIBHBIX 33124 110 TeMe «BakKHeUIre HeMETalTbl U UX COCIIUHCHHUS;

pelIeHHEe YKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe «BakHeHie MeTalTbl U UX COCTMHCHUS;

XUMHYECKHE JKCIICPUMEHTBI, HIUTFOCTPHUPYIONINE NPU3HAKH TPOTEKAHUS PEAKIMi HOHHOTO
oOMeHa;

Ka4eCTBEHHBIC PEAKIIMHM HA TPUCYTCTBYIONIME B BOJHBIX PAacTBOpax HOHBI: XJIOPHI-, OPOMU]I-,
uonuna-, cyiabdar-, ¢pocdar-, kapOOHAT-, CHUIMKAT-aHUOHBI, TUAPOKCUA-HOHBI, KATHOHBI aMMOHHSI,
MarHus, KaJblus, aJIOMHHMS, jkele3a (2+) u xkenesa (3+), meau (2+), IMHKa;

YMEHHUE MPECTABIATh PE3yJIbTaThl SKCIIEPUMEHTa B (hOpMe BBIBOJIOB, TOKA3aTEIbCTB, IPa(h)UKOB
Y Ta0JIUI ¥ BBISIBIIATH SMITMPHYCCKHE 3aKOHOMEPHOCTH;

11) Bnagenwe mnpaBwiamMu O€30MaCHOTO OOpAIleHUs] C BEIIECTBAMHU, HCIOJIb3yeMbIMU B
NIOBCEHCBHOM JKW3HU, NPaBUJIAMHU IOBEICHHS B HEIAX COEPEeXKECHHs 3J0pOBbS U OKpYKaroUIeh
OPUPOIHON Cpelpl; TOHMMaHWEe Bpena (OMACHOCTH) BO3JICHCTBHA HAa JKHMBBIE OPraHU3MbI
OIIPENICIICHHBIX BEIIECTB, CIIOCOOOB YMEHBIICHHUS WM IMPEIOTBPAIICHUS MX BPEIHOTO BO3JCHCTBUS,
NOHMMaHHE 3HAYECHUS )KUPOB, OCJIKOB, YITIEBOJIOB [UII OPraHW3Ma YeIO0BEKa;

12) BiajeHWe OCHOBAMHU XHMHYECKOW T'PAaMOTHOCTH, BKJIIOYAIONICH YMEHHE MPaBUIBHO
UCIIOJIF30BaTh N3yYCHHBIE BEIIECTBA U MATEPHAJIBI (B TOM YMCIIe MUHEPAIbHBIC YJOOPEHUS, METAILIIbI
Y CILIaBbI, MPOJYKTHI IepepabOTKH MPUPOTHBIX HCTOYHUKOB YIIIEBOIOPOIOB (YIJIsl, IPUPOJHOTO rasa,
HeTH) B OBITY, CEIbCKOM XO35ICTBE, HA IPOM3BOJICTBE;

13) yMeHHE yCTaHABIMBAThH CBS3H MEXK]y PEATbHO HAOJIOIaEMBIMH XUMUYECKUMU SIBJICHUSMU U
MPOIECCaMH, TPOUCXOISAIIMMH B MaKpO- H MHUKPOMHpE, OOBICHATH NPUYHHBI MHOT000pa3Hs
BEIIIECTB; YMEHHE HHTETPUPOBATH XUMUYECKUE 3HAHUS CO 3HAHUSMH JIPYTUX Y4EOHBIX MPEJIMETOB;

14) nmpeacraBienne o chepax npodeccHOHANBHOW AEATENbHOCTH, CBA3aHHBIX C XUMHEH U
COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAaHHBIMU Ha JOCTIKECHHUSIX XUMHUECKOW HAYKH, YTO MO3BOJIHT
o0yJaromuMcsi paccMaTpuBaTh XUMHUIO Kak cdepy cBoeit Oynymeidl mnpodeccrnoHanbHON
NEeSITeIIbHOCTH U CETaTh OCO3HAHHBIM BBIOOP XMMHHU KakK MPO(UIBHOTO MPEeaMeTa MpHu Mepexoje Ha
YPOBEHB CpEITHEr0 00IIero 00pa3oBaHMs;

15) Hanuuue ompITa pabOThl ¢ PA3IUYHBIMA UCTOYHUKAMU MH(OPMAIIUU 110 XUMUH (Hay4Has U
HAYYHO-TIONYJISIpHAs! JINTEPATypa, CIOBAPH, CIPABOYHHUKH, HHTEPHET-PECYPCHI); YMEHHE OOBEKTUBHO
OLICHUBATh WH(OPMAIIHIO O BEIIECTBAX, X MPEBPAILCHHUIX M MPAKTHYECKOM IPUMEHCHHUU.

TemaTH4ecKoe NJIAHUPOBaHUE 9 KiIacca
(24. B Heze110, BCero 664.)

Ne Tema Koi-Bo [Ipaktnueck | KonTtponbHbie
/11 4acoB ne paboThI paboThI
1. [ToBTOpEeHUE M 00OOIIIEHNE CBEICHUIA 6 1
1o Kypcy 8 kiacca. XUMHUYECKHE
peaKkIuu
2. XUMHUYECKUE PEAKIIMU B pacTBOpax 10 1 1
3. HemeTtaiuibl U uX coeJUHEHNS 24 5 1
4. MerTajuibl ¥ UX COEAMHEHHUS 17 2 1
5. XuMusl 4 OKpyKaronias cpea 2
6. O06o001IeHre 3HAHUHT TI0 XUMUH 32 7 1
Kypc OCHOBHOM mIkoJjbl. [loaroroska
OCHOBHOMY rocy1apCTBEHHOMY
sk3ameny (OI'D)
HToro: 66 8 5




KAJIEHJAPHO-TEMATHYECKOE INTAHUPOBAHHUE YPOKOB (24. B Hege10, Bcero 664.)

Ne Tema ypoka OcHoBHOE coaepkaHHe YPOKa XapakTepucTHKA OCHOBHBIX BUI0B /3 Hara
YpoKka JAeATCJIBbHOCTH oﬁyqaloumxca (Ha YpPOBHE ITo
y4eOHbIX JIeiicTBmiIl) wiany/akt
Y.
IloBTOpeHue u 00001IeHNe cBeleHUi Mo Kypcey 8 kiacca. Xumuyeckue peakuuu (6 4)
1 Kﬂaccnq)pmaum[ bunapHbie coeunaeHust. OKCHIBI COJIC00pa3yIOIIue 1 \Xapakmepu3oeams OKCUIBI, THIPOKCHUIIBI (OCHOBAHUS, §1
HEOPraHUYEeCKNX Hecoseobpasyromue. [HIpOKCUIIBI: OCHOBAHUS, aM(pOTEpHbIE THAPOKCHIBI, KHCIOPOACOACPIKAILIE KI/ICJ‘IE)TBI) u
amoTepHbie, KUCIOThL. CpefHne, KUCIIbIe, OCHOBHbIE COJTH TI0 IUTaHy: COCTaB, CIIOCOOBI 00pa30BaHuUs Ha3BaHHI,
BCILCCTB 1 MX COIHL. XapaKTepHBIC CBOMCTBA U moiyueHue. Kiaccupuyuposamo
HOMCHKIIATYpa HemoHcTpanuu. O3HAKOMIICHHE C KOJUICKIHSIMU OKCHIBI, THAPOKCHIBI (OCHOBaHUS, aM(pOTEPHBIC THAPOKCHIIBI,
METaJUIOB M HeMeTa/uT0B. O3HAKOMIICHHE C KOJUICKLHSAMU  [KHCIOPOJCOCPIKAIIME KHUCIOTHI) M COJHU MO PAa3IUYHBIM
OKCHIOB, KHCIIOT U COJIeit MpU3HAKAM.
Ymems mOATBEPIKAATH XapaKTEPUCTHKY OTACIBHBIX
[pEICTaBUTENCH KIIACCOB HEOPTaHUUECKHUX BEIICCTB
YPaBHCHUAMU COOTBETCTBYIOIINX peaKHHﬁ.
Packpeisams B3aMMOCBSI3b MEXAY KIIACCaMU
HEOPraHWYECKUX COSIMHEHHUI, KAK TCHETHIECKYIO
2-3 Kiraccudukanms O0001IICHIE CBEICHHI 0 XUMUICCKUX PCAKITHIX. O0vscHAMb TIOHATUS «XMMUYECKAs PEAKIHS, «PEaKIun §2
XHIMUIECKIX Kraccupukanus XAMHIECKAX PEAKLHiA [0 Pa3InIHbIM COCTMHEHNSY, «PEAKIIH PATOKEHIS, (PeaKIliH obMeHay,
N OCHOBAHHSIM: COCTaBY H YHCIy PEarupyIOLINX U «(PEaKIHH 3aMEICHIS», «PEaKIHU HEHTPATH3allim),
pCaKIni o 00pa3yIOIIUXCsl BELIECTB, TEIIOBOMY 3 deKTy, (OK30TEPMUYECKHE PEAKIIUNY, «IHIOTCPMUUCCKHE PEAKIIHN»,
PasJINYHBIM HAIPABICHUIO, U3MEHEHHUIO CTEHeHeH OKUCIEeHHs «OOpATUMBIE PEAKIIMNY, KHEOOPATUMBIE
OCHOBaHUSM HIIEMEHTOB, 00pa3yIOLINX PearupyIUe BEIeCTBa, (hase,

HCTIOJIb30BAHUIO KaTaJIN3aTopa.

JlabopaTopHble onbIThI. 1. B3anMozeiicTBue aMMuaka u
XJIOpOBOZOpoAa. 2. Peakuus HeWTpamu3anuu.
3.HaGmoneHue TernoBoro s¢p¢exra peakuuu
HeiTpanuzaiuy. 4. BzanmoeiicTBie cepHOM KUCIOTHI C
okcunom Meau(Il). 5. Paznoxxenue nepokcuaa Bojioposa ¢
MMOMOIIBIO KaTanaskl kapToders. 13.M3ydenne peakuun
B3aNMOICHCTBUS CyIb(HTa HATPHS C IEPOKCHUAOM
Bogopona. 14.M3menenue pH B Xoz1€ OKUCIUTENBHO-
BOCCTAaHOBUTENbHBIX peakuui. 15.CpaBHUTENBHAS
XapaKTEePUCTHKA BOCCTAHOBHUTEIFHOM XapaKTEPUCTUKI
METaJIOB

[PEaKLIMN», «OKACITHTEILHO-BOCCTAHOBUTEIIBHEIC PEAKIHN»,
«(COMOT€HHBIEC PEAKIMN, «TeTEPOTeHHBIC PEaKIHI,
(KaTAJTUTUYECKHE PEAKIMNY, KHEKATATUTUYECKHE PEAKIIMNY,
«(TeTII0BON (D (HEKT XMMUUECKOIN peakLum».
[Knaccuguyuposams XUMIYECKUE PEAKIUH TI0 PA3TUUHBIM
OCHOBaHHMSIM.

Onpedensamyp OKUCIUTENb U BOCCTAHOBUTEIIb, IPOIECCHI
OKHCIICHUSI U BOCCTAHOBJICHUS.

\Habarodamy v onuceiéams peaklii MEXIy BEIIECTBAMH C
MOMOILBIO PYCCKOTO (POIHOTO) S3BIKA U SI3bIKA XUMUH




4.5

[ToHsiTHE O CKOPOCTH
XHUMHUYECKOU
peakuuu. Katanuz

[loHsATHE O CKOPOCTH XUMHUUYECKOU peakunu. OakTopsl,
BIIHSFOIIIME HA CKOPOCTh XMMHYECKHUX PEaKIii: IpUpoaa
[pearupyroInX BEMIeCTB, HX KOHIICHTPALHUs, TEMIIepaTypa,
[UTOMIAb COMPHUKOCHOBEHUS, HATMYHE KaTalIN3aTopa.
Karanus.

JleMoHcTpauuu. 3aBUCUMOCTb CKOPOCTU XUMHUYECKOM
[PeaKIy OT MPHUPOJBI PearHpyIOIINX BEIIECTB.
3aBUCUMOCTb CKOPOCTH XUMUYECKOW PEAKIIUU OT
KOHIIEHTPAIIUW PearupyoNIiX BelecTB. 3aBUCIMOCTh
CKOPOCTH XHUMUYECKOUW peakluy OT IUIOUIaaAn
CONPUKOCHOBEHHSI pEarnpYIOIINUX BEMIECTB («KHUIISIIAN
c110i1»). 3aBUCHMOCTh CKOPOCTH XMMUYECKOH peakiuu ot
TeMIepaTyphl pearupyromux BemecTs. JlaGopaTopubie
ONBITHL 6. 3aBICHMOCTh CKOPOCTH XHMHYECKON peaKIiu
OT TIPUPOIBI pearupyroMnX BEIIeCTB Ha IPUMEpe
B3aMMOJICHCTBHS PACTBOPOB THOCYIh(aTa HATPHS U
xIopuia 6apus, THOCYIb(aTa HATPUSA U COISTHOW KHUCIIOTHI.
7. 3aBUCUMOCTb CKOPOCTH XUMHUYECKON PEAKIIUH OT
[IPUPOIBI METAJUIOB MIPH UX B3aUMOJICUCTBUU C COJISTHOU
KHUCIOTOH. 8. 3aBUCHMOCTh CKOPOCTH XUMHUYECKOI
peaKIny OT PUPOJIBI KUCIOT

[IpU B3aUMOJICHCTBUH X C XKeJe30M. 9. 3aBUCHUMOCTb
CKOPOCTH XUMUYECKOUW PEAKIIUU OT TEMIEPaTypPHI.
10.3aBUCHMOCTH CKOPOCTH XUMHUECKOH PEaKLUU OT
KOHLEHTpauuu. 11. 3aBUCUMOCTb CKOPOCTH XUMUYECKOU
[PEaKIMH OT TUTOIIAAN COMIPUKOCHOBEHISI PEarupyroIInx
BELIECTB. 12. 3aBUCUMOCTb CKOPOCTH XUMHYECKON
peakuuu oT KaranuzaTopa. 16. 3yuenue BIusiHUS

pa3THYIHBIX (PaKTOPOB Ha CKOPOCTH PEaKIUU

ObvsacHAMb, YTO TAKOE «CKOPOCTh XUMHUECKON PEaKLIUM».
Apeymenmuposamsb BEIOOP €IUHULL U3MEpEHUs V.
Yemanaenusams TPHIAHHO-CICICTBEHHBIC CBA3HU BIUSHUS
[Pa3TIMYHBIX (PAKTOPOB Ha CKOPOCTH XMMHYECKUX PEaKIHHL.
\Habarodamv v onuceiéams peakliii MEXIy BEILIECTBAMH C
TOMOILBIO PYCCKOTO (POIHOTO) S3BIKA U SI3bIKA XUMUH
IIp0600ums OMBITHI, HOATBEPKIAIOIINE 3aBUCUMOCTD
CKOPOCTH XUMHYECKOW PEaKIMu OT Pa3IMYHbIX ()akKTOpOB

§3

6

CraproBasi KOHTpoJbHas padora 1

Xumunuyeckue peakuuu B pactpopax (10 u)

7

DNEeKTPOIUTHYECKAs
I CCOIIMAITUS

[TonsTHE 00 AIEKTPOIUTHICCKON AUCCOUAIIHH.
DIIEKTPOJIUTHI U HEITEKTPOIUTHI. MeXaHU3M JUCCOIUaIIit
PIIEKTPOJIUTOB C PA3TUYHBIM XapakTepoM cBsizu. CTeneHb
JIEKTPOIUTUHYCCKOM qucconuariu. CUIbHBIC U cliadbie
DJIEKTPOJIUTHI.

JlemoncTpanmnu. VcnbiTaHre BEIIECTB U X PACTBOPOB HA
DJIIEKTPONPOBOAHOCTh

JlaGopaTopHbie onbIThL. 17. [lucconnanus ciadbx
SJIEKTPOJIUTOB Ha MPUMEPE YKCYCHOM KUCIOTHL. 35.
Binsinue pactBopurens Ha quccounanuo. 36.CuibHble U

craObie OJICKTPOJMTHI

Xapaxmepuzosamp TIOHATUS «IIEKTPOIUTHICCKAS
ITHCCOHAITUSD, «IIIEKTPOIHUTBI», «HENIECKTPOIUTHD.
Yemanasnusame PUIUHHO-CIIEICTBEHHBIC CBS3H MEXKIY
MPUPOJIOH ITEKTPOJIUTA U CTEIICHBIO €r0 JUCCOLUALINH.
Yemanasnusame NpHIUHHO-CIIEICTBEHHBIC CBS3H MEKIY
TUIIOM XMMHYECKOH CBSI3U B QJICKTPOJIUTEC U MEXAaHU3MOM €TI0
ITUCCOLMAIH.

§4




8 OCHOBHBIE (OCHOBHBIE TIOJI0KEHUS TEOPUH ITEKTPOIUTUIECKOM \Xapaxmepuzoeams IOHATUS «CTETEHb AUCCOLHAIINNY, §5
[10JIOKEHIS TEOpHH  [WCCOLMaLUM. Krnaccudukanms HOHOB 1 X CBOMCTBA. (CHITBHBIC JIEKTPOIIUTHD», «CJIA0BIE IIEKTPOIUTHI,
.. [KucioTsl, oOCHOBaHUSI 1 COMTH KaK AIEKTPONUTHI. VX (KaTHOHBD, AHUOHBD), KKUCIIOTBD), «OCHOBAHHS», «COIM».
QJICKTPOJIUTHYCCKOU o
KacCH(pUKAISI U JUCCOIHAIIHS. Cocmagnamys ypaBHEHHS SIEKTPOINTHICCKOH ANCCOINAIINN
pucconmanuu (TO/) JleMOHCTpaUUH. 3aBUCUMOCTD 3JIEKTPOIPOBOIHOCTH KHCJIOT, OCHOBaHHI U COJICH.
YKCYCHOM KHCIIOTBI OT KOHIIEHTpALUH. [[BIKeHne Hnniocmpuposams IPAMEPAMH OCHOBHBIE ITOJI0XKEHHS TCOPUH
OKpAIIICHHBIX HOHOB B 3JIEKTPHYECKOM IoJie. TerIoBoil  PIEeKTPOIUTHUECKOH JUCCOIHAIIH.
b eKT pacTBOPEHUs BEIIECTB B BOJE \Paznuuams KOMIOHEHTHI OKa3aTeNIbCTB (TE3UCOB,
JlaGopaTopHbIii onbIT: 37. 3aBUCUMOCTh apryMeHTOB 1 ()OpPMBI JOKa3aTeIbCTBA)
2JIEKTPOIPOBOTHOCTH PACTBOPOB CHIIBHBIX 3JIEKTPOJIMTOB
0T KOHIICHTPAIIMU HOHOB
0-10 [ Xumunueckue OO6I11e XMMHYECKHE CBOMCTBA KHCITOT: M3MEHEHHE Xapaxmepuzoeams 001IHEe XUMUYECKUAE CBONCTBA KHUCIIOT C §6
CBOMCTBA KHCIOT B |OKPACKU HHIMKATOPOB, B3AUMO/ICHCTBUE C MCTAILIAMH, MO3UINH TEOPUH SIEKTPOIMTHIECKON TUCCONNALINH.
OKCHAAMH U TUAPOKCHIAMH METAJIOB U COJISIMU. Cocmagnams MOIEKYIISIPHBIE, TIOJTHBIEC M COKPAIIEHHBIE
CBCTC TeopHn . [MomnexymnsipHble 1 HOHHBIE (TIOJHBIC M COKPAIIEHHBIE) MOHHBIE yPaBHEHHS PEaKIHi C yIaCTHEM KHCIIOT.
JJICKTPOIUTUICCKON  ypapnenns peakuuii. XUMHYECKHH CMBICT COKPAIIEHHEIX  |Ap2yMeHmuposams BO3MOKHOCTb IPOTEKAHHS PEaKIHii ¢
Aucconanuu YPaBHEHUM. Y CIIOBUS IIPOTEKAHUS PEAKLIUA MEXAY ydacTUeM KUCJIOT Ha OCHOBe IpaBuiia beproiuie u psina
SJIEKTPOIUTAMH 10 KOHIA. P akTHBHOCTH METaJUIOB. QKTUBHOCTH METaJLIOB.
JlabopaTopHble onbIThI. 18. VI3MeHeHHne oKpacku [ Ip08oOumsb OTBITHI, TONTBEPKIAIONTNE XUMUUECKIE CBOWCTBA
MHAMKATOPOB B KUCIOTHOMH cpene. 19.Peakius KHCIIOT, C COOJIOJIEHNEM NPABHJI TEXHUKH 0€3011aCHOCTH.
HeTpanu3ay pacTBopa METOYH pa3IuIHBIMU \Habnooamb M onucvliéams PEAKIUH ¢ y4aCTHEM KHCIIOT C
kucnotamu. 20. ITomydenue ruapoxcunaa Meau(ll) mero  [MOMOIIBIO PYCCKOTO (POTHOTO) A3BIKA U A3bIKA XUMHUH
B3aMMOJICHCTBHUE C Pa3INIHBIMH KUCIIOTaMH.
21. B3aumonelicTBHE CHIIBHBIX KACIOT C OKCHUIOM
meau(1D).
22-24. BzanMoAeHCTBUE KUCIOT C METAUIAMH.
25.KadecTBeHHas peakiis Ha KapOOHAT-HOH.
26.I1osrydueHne cTyqHsI KpEMHHEBOM KHUCIOTHI.
27.KadyecTBeHHast peakiys Ha XJIOPUA- WM Cylb(haT-HOHbI
11 XuMU4IecKue OO0mye XMMUYECKHe CBOMCTBA menoueii: B3anmozeicTue |Cocmagiams MOIEKYISIPHBIC, OJTHBIE M COKPALICHHBIE §7

CBOMCTBa OCHOBaHHMI
B CBETE TEOPUHU
DIICKTPOJIUTUYECKON
T CCoaIin

C KMCJIOTaMHU, OKCHJaMH HEMETAIIIIOB, cojiiMu. OO0Iue
XUMHUYECKHE CBOICTBA HEPACTBOPUMBIX OCHOBAHUI:
B3aMO/ICHCTBUE C KHCIOTAMHU, PA3JI0KEHHUE TTPH
HarpeBaHUU.

JlabopaTopHble onbIThI. 28. VI3MeHeHne OKpacku
MHIMKAaTOPOB B ILENOYHOM cpene. 29. Bzaumoneictaue
iesiouei ¢ yriiekucabiM razoM. 30. KauectBennas peakuust
Ha kaTnoH amMoHus. 3 1. [Tomyuenue runpokcuma mean(1l)

1 €TI0 pa3JIOKCHUC

MOHHBIC YPAaBHEHUS PEAKLUH C y4aCTUEM OCHOBAHUM.
Upeymenmuposams BO3MOKHOCTb IPOTEKAHUS PEaKIUi ¢
y4acTHEM OCHOBaHHMI Ha OCHOBe npasuia bepTose.

I Ipo6oOums OIBITHI, HOATBEPIKJAIOIINE XUMHUYECKIE CBOICTBa
OCHOBaHHUH, C COOIOIEHUEM TIPAaBUII TEXHUKU 0€30MaCHOCTH
\Habnrooams 1 onuceiéams PeaKIuy ¢ y9acTHEM KHCIIOT C
MTOMOIIIBIO PYCCKOTO (POTHOTO) SI3BIKA U S3BIKA XUMHUH




12 XUMHUUYECKUE O01Me XUMUYCCKHE CBOWCTBA CPEIHUX COJICH: Xapaxmepuzosams 001IHe XUMUYECKUE CBONHCTBA COJICH C §8
CBOICTBA COIEH B B3aUMO/ICHCTBUE C KHCIIOTAMHU, IIEIOYaMHU, COJISIMU U TO3HLHH TEOPHH SNIEKTPONHTHIECKOH MCCOLHALIHH.
MeTaiaMu. B3aumopeiicTBre Kucipix coseit co Cocmagnsims MOJIEKYIISIPHBIE, MOJHBIE U COKPAIIEHHBIC
CBCTC TCOpUH . [memovamm. MOHHBIC YPaBHEHHUS PEaKIUi ¢ yIaCTUEM COJICH.
DJICKTPOJIUTUYECKON  |TlagopaTopHble onbIThI. 32. B3anmoneiicTeue Apaymenmuposans BO3MOKHOCTb TIPOTEKAHHS PEAKIMH C
TMccoluanu KapOoHaTOB ¢ kucinoTamu. 33. [lonydeHue rupokcuia lydacTueM coJiedl Ha ocHOBe TpaBuia beprome.
kenesa (I11). 34. BzaumoneiicTBue xene3a ¢ pacTBopoM  |[[po6ooums ONBITHI, IOATBEPKAAIONINE XUMAYECKUE CBOMCTBA
cynnsdara meau (1) 38. B3anmoneiicTBre rupokcuia cosieii, ¢ coOMI0IeHUEM MTPABUI TEXHUKH OE30MaCHOCTH.
0apust ¢ cepHOit kucioToii. 39.00pa3oBanue coei \Habnmiooams U onucviéams peakliuy ¢ y4aCTHEM COJIeH ¢
aMMOHMS [TOMOIIIBIO PYCCKOTO (POTHOTO) A3bIKA U A3bIKA XUMHUH
13 TTousiTue o ['vaposn3, kak 0OMEHHOE B3aUMO/ICHCTBUE CONeH ¢ BOMIOH. |Yemanaesiueams 3aBUCUMOCTh MEXTy COCTABOM COJIH U §9
rugponuse conei ['uaApOsIN3 CONMU CHIIBHOTO OCHOBAHUSI U cna601:1 KUCIIOTBL.  [XapaKTEpOM THAPOIN3a
['uaposu3 conu caaboro OCHOBAHUSI U CUIIBHON KHCIOTHL.  |AHanusupogams Cpely pacTBOPa COIH C IIOMOIIBIO
[Ixamna pH. MHIMKAaTOPOB
JemoncTpanuu. OnpeeneHne xapakrepa cpejisl B [[Ipoeno3uposams TAT THIPOIIU3A COJM HA OCHOBE aHAIH3a ero
pacTBOpax coJjeu. bopmyJbI
14 IMpakTuyeckas CBoiicTBa KUCIIOT, OCHOBAaHHIA, OKCH/IOB U COJIel B cBeTe  |Vmems 0Opamarhes ¢ 1ab0paTOpHBIM 000PYI0BAHUEM U C.52
paﬁOTa 1. PeI_HeHI/Ie TCOPUU JJICKTPOIIUTHUICCKOU JUCCOLUAIIUN I/I“ HarpeBaTCJIbHBIMU HpI/I60paMI/I B COOTBETCTBUHU C IIpaBUJIaMH
OKHUCJIUTECIIbHO-BOCCTAHOBUTEC/IbHBIX PCAKIIUU. TCXHUKHN 6C3OHaCHOCTI/I.
PKCICPUMCHTAILHBIX DIIEKTPOJIUTHI U HEINEKTPOIUTHI. Onipesienienne \Habio0ams CBOWCTBA DJIEKTPOIUTOB U MTPOUCKOISIIIUX C
3a7a4 1o TEMeE KOHLICHTPALMH COJIU T10 JIEKTPOIIPOBOJAHOCTH PACTBOPA  [HUMH SIBIICHUH.
«INEKTPOIUTHYECKA \Habnmiooams U onucwviéams peakliuy ¢ y4acTHEM
I TUCCOLIMALIUSL. » PIIEKTPOJIMTOB C MMOMOIIBIO €CTECTBEHHOTO (PYCCKOTO HIIH
[POJIHOTO) SI3bIKA U SI3bIKA XUMHH.
Dopmynuposams BbIBOJIBI TIO PE3yJIbTATAM [IPOBEICHHOTO
PKCIIEPUMEHTA
15 O60011eHre U cucTeMaTU3allks 3HaHUN 10 TeMe «XHMMUYECKUE PEaKIMK B PACTBOPAaX AIEKTPOJIHUTOBY §4-9
16 KonTtpoJbHas padora 2 1o TeMe «XUMHYECKHUE PEAKIIMH B pACTBOPAX 3JIEKTPOIUTOBY

HemeTtasibl 1 uX coequHenus (24 1)




17 Oo6mas CTpoeHHe aTOMOB HEMETAIIJIOB U UX TOJIOKECHHE B O0vsCHAMb, YTO TAKOE HEMETAJLIIBI. §10
XapaKTePUCTHKA [lepromuaeckoit cHCTeMe. Psin snexrpooTpunarensHocTh. |CpasHugams aaTOTPOITHBIC BUIOM3MEHEHS KICIOPOa.
Kpucrammnaeckne penéTki HeMEeTallIOB — MPOCTHIX \Packpeiéams TPUIAHBI AITIOTPOIIHH.
HEMCTAILIOB BeIIecTB. AJUTOTporus u e€ npuduHbl. Dusndeckne \Xapaxmepuzoeams XUMHICCKHE IIEMEHTHI-HEMETAIUTBI U
cBoOiicTBa HeMeTaIUTOB. O0IINEe XMMHYECKIE CBOMCTBA MIPOCTHIEC BEIIECTBA-HEMETAIUIBI: CTPOCHHE, (PH3HUCCKIE U
HEMETaJJIOB: OKUCITUTEIHHBIC H BOCCTAHOBUTEIFHBIC. XIMHIYICCKHE CBOWCTBA HEMETAJIIOB.
Jlemoncrpauuu. Komtexius HemeramioB. Moaenu O0vscHAMb 3aBUCUMOCTH OKHCITUTENHHO-
KPUCTAJUTMUECKUX PEIETOK HEMETANIOB: aTOMHBIE H BOCCTaHOBUTEIBHBIX CBOWCTB (WJIH npedcKa3biéams CBOWCTBA)
MoJIeKyJIsipHbIe. O30HATOP U MPUHITUIIBI €r0 PabOTHI. >JIEMEHTOB-HEMETAJJIOB OT UX MoJjiokeHus B [lepuoanueckoi
["opeHne HeMEeTalIOB - MPOCTHIX BEIIECTB: cepbl, hochopa, cucreme xumuueckux nemenToB /1. M. Menzeneesa.
IPEBECHOTO YIJIS. Yemanagnuseams TpUUNHHO-CIIEICTBEHHBIE CBSI3H MEKITY
CTPOCHUEM aTOMa, XUMHYECKOH CBA3BIO, TUTIOM
KPUCTAJUTHIECKOM PEIICTKH HEMETAJIOB U UX COSAMHEHHH, X
(bU3NIECKUMHU CBOHCTBAMU.
V[oka3zvieams OTHOCUTEIBHOCTD MMOHATHH «METAID U
«KHEeMeTaJlD»
18 O6mas ["aJloreHbl, CTPOCHUE UX aTOMOB B MoJIeKyJ. Dusndeckue ulXapakmepuzoeams CTPOCHUE, PU3MICCKIE U XUMITICCKIC §11
XapaKTepI/ICTI/IKa XUMHYCCKHUEC CBS)I/ICTBa TaJIOTCHOB. 3aKOHOMepHOCTI/I CBOMCTBA, IMOJYUYCHHUC U IIPUMCHCHUEC I'aJIOTCHOB B IUIAHE
VIIA M3MCHCHNS CBOHCTB TajloreHOB B 3aBHCHMOCTH OT X 00111er0, 0COOEHHOTO U €TMHUYHOTO.
O7ICMCHTOB nostoxxenus B [lepuoauyeckoii cucteme. Haxoxnenne Yemanagnueams TpUUMHHO-CIIECTBEHHBIE CBS3U MEKILY
PYTIIBL — raJoOreHoB B IIPUPOJIE M MX MOJTyYeHHe. 3HAUECHHE U CTpOEHUEM aTOMa, XHMHYECKOH CBA3BIO, TUTIOM
raJIOTCHOB npuMeHeHne ranoreHoB. Jemoncrpamun. O6pasus KPUCTAJUTMUECKON PEIIETKU TaJIOTCHOB, MX (PU3NYECKUMU U
raJlOTeHOB — IIPOCTHIX BEMIeCTB. B3anmopelicTere XIMHICCKIMHU CBOUCTBAMH
raJIOTCHOB C MeTaJuTaMU. BrITecHEeHHE Xtopa OpoMOM FITH
MoJla U3 PAacCTBOPOB HX coieil. zydenne Gpu3ndeckux u
XIMHYICCKHX CBOHMCTB XJIopa
19 CoenuHeHus ["aIoreHOBOJOPOIBI i COOTBETCTBYIOIIHEC UM KHUCIIOTHI: Xapaxmepuzoeams cocTaB, PU3NIECKUC H XUMUICCKUEC §12
FJIOTE€HOB [UTABUKOBAS, COJITHASI, OPOMOBOIOPOIHAS, CBOICTBA, ITOJTyYCHHE U IPIMEHEHHE COCIMHEHII TaJIOTCHOB C

tiomoBogopoaHas. ['amoreanasl. KauecTBeHHBIC peaknnu
Ha rajoreHuA-uoHsl. [I[puMeHeHne coeJuHeHN rajloreHoB
1 X Ouosyoruueckas poiis. demoncrpamus. Koeknus
[IPUPOJHBIX COCIUHEHUH XJ10pa.

JladopaTopublie onbIThI. 40. PacroznaBanue raqoreHu -
OHOB

MCTIOJIh30BaHUEM PYCCKOTO (POIHOTO) S3BIKA U SI3BIKA XHMUH.
\Hazvleams coeTMHEHNsI TAJIOTEHOB 110 hopMylie 1
cocmaenams GopMyIIbI 10 MX HA3BAHUIO Ycemanasnusamo
MPUYNHHO-CIICJCTBEHHBIE CBSA3U MEXKIy XUMHYECKOW CBSI3bIO,
TUIIOM KPUCTAJUIMYECKOM PELIETKH COEAUHEHUN T'aJIOTEHOB, UX
(bU3MYECKUMH U XUMUYECKHMHU CBOMCTBaMHU.

[ Ipogooumus, HabIIOOAMb U ONUCHLIBATNL XUMUYECKHIA
YKCIICPUMEHT IO PACIO3HABAHUIO TAJIOTESHHUI-IOHOB C
coOFOIeHIEeM TIPaBIIT TEXHUKH 0€30IT1acHOCTH.

\Beinoinsams pacdeThl 0 XUMIISCKUM (hopMyTaM U
YpaBHEHISIM PEaKIUH, MPOTEKAIOIMINX C YIaCTHEM COCTUHECHUH

raJJOrCHOB




20 I[IpakTH4eckasi CoJstHast KUCJIOTA - CUIIBHBIHN 3JIEKTPOTUT. TUTHYHbIE Ymems» obpamatbest ¢ 1a00paTOpHBIM 000pYI0BaHUEM U C.72
paGora 2. PEaKIUK KUCIIOT: B3aUMOJICHCTBUE C METAIUIAMH, HArpeBaTeIbHBIMH MPUOOPAMU B COOTBETCTBUH C MPABUIIAMHE
. OCHOBHBIMH U aM()OTEPHBIMH OKCHIAMH, OCHOBAHUSIMUA U [TEXHUKH OE30IIACHOCTH.
«I/I3yquI/Ie CBOUCTB o
. aM(OTEPHBIMU THIPOKCHIAMHU, cosiMu. KauecTBeHHas \Habmodams CBOCTBA JEKTPOIUTOB U MPOUCXOASIINX C
COJIAHOM KUCIIOTBL.  heaxnus Ha xmopua-uod. Onpeenenne coiepKaHus HHMU SIBJICHHUI.
Onpenenenue XJIOPH]] HOHOB B MMUTHEBOW BOJIE \Habmoodams 1 onuceiéams Peakiiy ¢ y4acTHEM
COIEPIKAHMS XJIOPU/I- PIIEKTPOJIMTOB C MTOMOIIBIO €CTECTBEHHOTO (PYCCKOTO HIIH
JOHOB B IINTELEBOM [POZTHOTO) SI3bIKA U SI3bIKA XUMHH.
BozIen Dopmynuposams BEIBOJIBI TIO pe3yJIbTaTaM IPOBEICHHOIO
PKCIIEpUMEHTA
21 Oo6mas O6mas xapaktepucTuka 31eMeHToB VI A - rpymnsl. Cepa BlJaéamsb 00IIyI0 XapaKTEPUCTHKY aTOMaM, IPOCTHIM §13
XapaKTepHCTHKA MpUpOJe  ¢€ oMy eHNe. AJ'IJ'IOTpOHHIfC MO,I[I/I(I)I/IKa]_IIfI/I BELIECTBAM H COCMHEHHAM Xa/IbKOTEHOB B 3aBHCHMOCTH OT
IA- Cepbl M UX CBOMCTBA. XMMHUUECKHE CBOICTBA Cephl U €& ux nonoxenus B [lepuoandeckoii cucreme.
PIEMEHTOB V [pUMEHEHHE. Xapaxmepuzoeams cTpoeHue, alIOTPONus, GU3NUECKHE U
xanbKoreHos. Cepa TemoncTpauun. B3auMoselicTBHE cephbl ¢ MeTAIIaMH.  [XUMHYECKHE CBOUCTBA, HOJIyYeHHe 1 IPUMEHEHHE CEpbL.
["opeHue cepbl B KHCIOPOJIe Yemanagnuseams pUMUHHO-CIICICTBEHHBIE CBSI3H MEWKTY
CTpOEHHEM aTOMa, XMMHYECKOH CBSI3bIO, THIIOM
KPUCTAJUTMUECKON PEETKU cepbl, €€ HU3MIECKUMH U
XMUMHUYECKHMHU CBOWCTBAMHU.
\Boinoansims pacu€Thl 0 XUMUYIECKUM (HopMyliaM 1
YPaBHEHHSIM peaKiinii, IPOTEKAIOUIUX C Y4aCTHEM CEPBI.
[ Iposooumus, HabIIOOAMb U ONUCHLIBATNL XUMUYECKHIA
HKCIIEPUMEHT 110 TOPEHHIO CepPhl HA BO3yXE U B KHCIOPOJIE C
COOJTI0/ICHHEM MPABUII TEXHUKH O€30MaCHOCTH
22 CepoBoiopo 1 CepoBOAOPOJI: CTPOCHHE MOJIEKYJIbI, (PU3UUECKHE U \Xapaxmepuzoeams coctas, GU3MYECKUE U XUMHIECKUE §14

CyIbGUIBI

XHMHUUYECKHE, MoJydeHre 1 3HaueHne. CepoBo0poaHas
kucnora. Cynbdupl 1 ux 3HaueHue. JlromuHodopsl.
JemoncTpanus. Komnexkuust cynabGpUIHBIX PYII.
KauecTBeHHas peakius Ha cynbbun-uon. [lonydenue
CEpOBOIOPO/A M U3YyUYECHHUE €r0 CBOWCTB
JladopaTopHblii onbIT: 48. CHHTE3 cepoBOOPOIA.
KauecTBeHHbIE peakI[My Ha CEPOBOJOPOJ U CYIIb(UIbI

CBOICTBA, ITOTyYCHHE U IPIMEHEHHUE COCIMHEHI CEPhI B
CTETICHU OKUCIICHUS -2 C UCIIOIF30BaHUEM PYCCKOTO
(pOIHOTO) SI3BIKA U SI3BIKA XAUMUH.

\Ha3zbi6ams COCTMHEHUS CePHI B CTEIICHH OKHCIICHHUSA -2 TI0
(dhopmyrie u cocmasnsims HOPMYIIBI IO UX HA3BAHHMIO.
Cocmasnsame MOJEKYJISAPHBIE 1 MOHHBIE YPaBHEHHsI peaKIui,
XapaKTEepU3YIOIINEe XUMUYECKUE CBOIICTBA COEAMHEHU CEPHI B
CTENeHN OKUCTICHUS -2.

Onucvigams TPOIECCH OKUCIIEHUS-BOCCTAHOBIICHHUS,
onpedenams OKUCIUTEIb U BOCCTAHOBUTEIb U COCIMABAAMDb
QIIEKTPOHHEIH OallaHC B PEaKIMAX C yU4aCTHEM CEpHI B CTETICHU
OKUCIIEHUS -2.

Yemanaenueams npuaHHHO-CIIEICTBEHHBIE CBI3U MEXKITY
XAMHYICCKOH CBSI3BI0, THTIOM KPHCTAIUTMYECKON PEIIETKA
COCTMHEHUH cephl, UX GU3NICCKIMA ¥ XUMHUYCCKIMHA

CBOMCTBAMH




23 Kucnopoaubie Oxcup cepbi(IV), cepHUCTAsT KUCTOTA, CYJIB(QUTHI. 3anucvieams GOPMYITBI OKCUAOB CEPBI, HA3bIGAND VX, §15
COCMHEHHS CepbI KauecTBeHnHas peaknus Ha cynb¢uT-HoH. Okenn ceprl( V1), |onuceiéams cBoicTBa Ha OCHOBE 3HAHUH O KUCIOTHBIX
cepHas KUCIOTa, cynbdarsl. Kpucramiornaparst. OKCHIAX.
KauecTBeHHas peaknus Ha CyJb(paT-uoH. \Xapakmepuzoeams cocTas, GU3MIECKAE U XUMHIECKUE
JlemoHcTpanmuu. ObecBeunBaHNE OKPAIICHHBIX TKAaHEH M |CBOMCTBA CEPHOM KHUCIOTHI KaK 3JICKTPOJIUTA C
[[BETOB CEPHUCTHIM ra3oM. Bzanmoneiicteue MCTIOJIB30BaHUEM PYCCKOTO (POIHOTO) SI3bIKA U S3bIKA XUMHH.
KOHLIEHTPUPOBAHHOMN CEPHOM KUCIIOTBI C MEJIBIO. Cocmasnams MONEKYIpHbIE U HOHHBIC YPABHEHHS PEaKIuid,
OOyriMBaHNE OPraHMYECKUX BEIECTB XapaKTepU3YIOIUX XUMUYECKHE CBONCTBA CEPHOM KHUCIIOTHI.
KOHIIGHTPUPOBAaHHOM cepHO KucIoToN. M3ydueHune \Pacnosnasams Cyab(ar-HOHBI.
CBOICTB CEpPHUCTOIO ra3a U CEPHUCTOU KUCIIOTBI \Xapakmepu3zoeams CBONCTBA KOHLICHTPUPOBAHHOU CEPHOU
JladopaTopHblie onbIThI: 41. KauecTBeHHBIC peakiiy Ha [KUCIOTHI KaK OKUCIHUTENS C UCIIONIb30BAHUEM PYCCKOTO
cysbdaT-uoHbI. (poHOTO) SI3BIKA U SI3BIKA XUMUH.
Cocmagnams ypaBHEHHUS OKHACIUTEIbHO-BOCCTAHOBUTEIBHBIX
[PEaKIIi METOIOM 3JIEKTPOHHOTO OanaHca.
\Bbinoansame pacdéThl 0 XUMHIECKUM (hopMyliaM u
YPaBHEHHSIM pEakInii, IPOTEKAIOIINX C yIaCTHEM CEPHON
KHCJIOTHI.
\Habniooamb 11 onucbiéams XUMAYECKHN SKCIEPHUMEHT
24 IMpakTuyeckas CepHast KHCIIOTa - CHIIBHBIH 3nmekTponut. CBoiicTBa Ymemw obpamartscs ¢ 1abopaTopHbIM 000pyIOBAHHEM H C.86
padora 3. pa30aBIICHHO CEPHOI KUCIOTHI, KAK THITUYHON KHCJIOTHI: [HarpeBaTeIbHBIMU IPHOOPaMHU B COOTBETCTBHH C MIPABUIIAMHU
. B3aMMOJICIICTBHE C METaJlIaMU, OCHOBHBIMH U TEXHUKH 0€30I1aCHOCTH.
«3ydeHne cBOMCTB 9
= aM(OTEPHBIMU OKCHIAMH, OCHOBaHUAMH U aM(oTepHbIMH |Habio0amsb CBOHCTBA 3JIEKTPOJIUTOB U MPOUCXOASIINX C
CCPHOH KHUCJIOTBI» ruapokcuaaMu, coaaMu. KauecTBeHHas peakius Ha HIMH SIBJICHHUH.
cynbdaT-noH. \Habniooams ¥ onucbiéams peakiiy C y4acTHEM
PIICKTPOIMTOB C MIOMOIIBIO ECTECTBEHHOTO (PYCCKOTO MIIN
[POZTHOTO) SI3bIKA U SI3bIKA XUMUH.
Dopmyauposams BEIBOJBI TIO PE3YIIbTaTaM IIPOBEICHHOTO
PKCTIEpUMEHTA
25 O61as O01mas xapakTepUCTHKA dJIEMEHTOB VA Tpymiisl. A30T, V[asams OOIIYIO XapaKTEPUCTUKY aTOMaM, IIPOCTHIM §16
XapaKTePUCTUKA CTPOCHHE aTOMA 1 MOJIEKYJIBL. Du3nuecKkue U XMMUYECKHe [BEIIECTBAM M COCTUHEHUSIM MHHKTOTCHOB B 3aBUCHMOCTH OT
CBOMCTBA M MPUMEHEHUE a30Ta. A30T B IPUPOJIE U €ro ux nojoxeHus B Ilepuogmueckoii cucreme.
XUMHNYCCKUX

yieMeHTOB VA
rpynnsl. A30T

OHMOJIOTHYECKAS POJIb.
Jlemonctpanus. Juarpamma «CocTaB Bo3ayxay.
BuneodparmenTs! u cnaiabl «[Ituusy 6a3apbn

\Xapaxmepuzoeams cTpoeHue, PU3NIECKUE U XUMUUECKHE
CBOICTBA, NOJTyYeHHE U IPHUMEHEHHE a30Ta C UCIOJIB30BaHUEM
PyCcCKOTo (POAHOTO) SA3bIKA U S3bIKA XUMMUU.

\Hasvleams coeinHeHus a30Ta 1o GopMylie U cocmagisimy
(hOopMYIIBI IO X HAa3BaHUIO.

Yemanaenueams npuauHHO-CIIEICTBEHHBIE CBI3U MEXKITY
CTpPOCHHEM aToMa M MOJICKYIIBI, BUIOM XUMHUYECKON CBSI3H,
TUTIOM KPHUCTAIDTMYECKON PEMIETKH a30Ta U €ro (PU3MISCKIMHU
1 XUMHUYECKAMH CBOMCTBaMHU.

\Beinonnsams pacd€Thl 0 XUMUIECKUM (hopMyIaM U

PaBHEHUSAM peakIfif, IPOTEKAONINX C yYacTHEM a30Ta




aMMHUaKa ¥ U3y4eHUe
€ro CBOICTBY

KauecTBeHHas peaknusa Ha KaTHOH aMMOHU

0€30MacHOCTH.

\Habmodamp 1 onuceiéams XUMHUYECKAN SKCIEPUMEHT C

[OMOIIBIO PYCCKOTO (POHOTO) SI3bIKA U SI3bIKA XMMHH.

Dopmynuposams BbIBOJIBI TIO PE3yJIbTATAM [IPOBEICHHOTO

DKCIICPUMEHTA.

Compyonuuams B TIipoIiecce yueOHOro B3aUMOJICHCTBHS IpU
aboTe B rpymnmax

26 Ammuak. Conu AMMUaK, CTPOCHHE MOJICKYJIbI U (PU3UUCCKUE CBOMCTBA. Xapaxmepuzoeams cOCTaB, CTPOCHHE MOJICKYJIbI, (PU3HUCCKHE §17
AMMOKS AMMHuadHas BOZa, HAIIATBIPHBIN CIIUPT, THAPAT aMMHaKa. |M XHMHUYECKHE CBOHCTBA, OJTyYCHUE W MPUMEHEHHE aMMHaKa
JIOHOpHO-aKIEeNTOPHBIN MEXaHW3M 00pa30BaHMs KATHOHA |C UCIIOJIE30BAHIEM PYCCKOTO (POTHOTO) SI3BIKA H S3BIKA
aMMOHUS. BoccTaHOBUTENLHBIE CBOMCTBA aMMHaKa. XIMHH.
Conn aMMOHUS 1 MX TpuMeHeHne. KauecTBeHHas peakuus [Haszvigams oMM aMMOHHESA IO (GOpMyTIaM U cOCmasisimy
Ha KATHOH aMMOHWSI. (hOpMYITHI TIO UX HA3BaHUSM.
emoncTpamuu. [Tonydenue, cobupaHue U pacro3HaBaHue|3anucsiéams MOJICKYISIPHBIC 1 HOHHBIC YPABHCHUS PEaKIIUi,
aMMmuaka. PasznoxeHnne OuxpoMara aMMOHHUS. XapaKTePU3YIOIIHUE XUMHUYCCKIE CBOMCTBA aMMHUAKa M COJICH
JlabopaTopHbIe ONBITHI. AMMOHWUSI.
42 KaHeCTBeHHaH pCaKuAa Ha KaTUOH aMMOHUS. COCmaG]Zﬂmb YpaBHCHUA OKUCIUTCIIBHOBOCCTAHOBUTCIIbHBIX
49.0OcHoBHBIC cBoiicTBa amMmmHuaka.50. OnpeneneHue [pEaKIMii ¢ y9acTHeM aMMHAaKa ¢ TIOMOIIbIO 3JIE€KTPOHHOTO
AMMUAYHOU CEJIUTPBI U MOYEBUHBI OanaHca.
Yemanaenueams npuauHHO-CIIEICTBEHHBIE CBI3H MEXKITY
BAIAMHA XUMHUYECKUX CBS3CH, THIIAMH KPHCTALTHYECKUX
[PEIIETOK aMMIaKa U CoJIell aMMOHHS U MX (PU3HUECKUMHE U
XUMHYCCKHMH CBOHCTBaMHU.
IIposodumv, HabOOame U ORUCHIBAMb XUMHICCKHN
HKCIICPUMEHT IO PACIO3HABaHUIO HOHOB aMMOHHIS C
COOJTFOICHIEM TIPABUII TEXHUKU 0€30TacHOCTH.
\Boinoansims pacu€Thl 0 XUMUYECKUM (hopMyliaM 1
PaBHECHHUSAM PEaKIHi, IPOTEKAIOIINX C YYaCTHEM aMMHaKa
27 IIpakTHyeckas [lonyyeHue, coOUpaHue U paclio3HaBaHUEe aMMHUaKa. [[Honyuams, cobupame ¥ pacnosnasames ammuax Oopawamscs |C.94
paGora 4. l3ydeHue pacTBOPUMOCTH aMMHaKa B BOAC 1 c 1abOpaTOPHBIM 000PYAOBaHIEM U HarpeBaTeIHLHBIMI
XapaKTepUCTHKA OCHOBHBIX CBOWCTB TMIpaTa aMMHAKa. MprOOpaMH B COOTBETCTBHH C MPABHIIAMH TEXHUKH
«Tonyuenue
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Kchopoz[coL[epxcam
1C COCAMHCHUSA a30Ta

OkcH/Ibl a30Ta: Hecoaeo0pasyome U KUCIOTHBIE.
/A30THCTast KHCIIOTA i HUTPHUTEHI.

/A30THas KMCJI0Ta, €€ Mony4eHue u cBoiictBa. Hutpatsl.
JlemoncTpauuu. B3anmopelicTBre KOHIIEHTPUPOBAHHOM
A30THOM KHCIOTHI C MEIBIO.

["operne u€pHOro opoxa. Pa3mosxeHne HUTpaTa Kanus U
rOpEeHHUE IPEBECHOIO yroybka B HEM. Ilomyuenue okcuna
azota (IV) u uzyuenue ero cBoiictB; OKuCIeHUE OKCUIA
azota (II) mo oxcuaa azora (IV); B3aumogeiicTBue okcuaa
azota (IV) ¢ Bogoit u KuciIopoaoM, mojlydeHue a30THOM
KHCJIOThI

JlabopaTopHble onbIThI. 43. XUMUYECKUE CBOWCTBA
A30THOM KHCIIOTHI, KaK JIEKTPOJIHTA

Xapaxmepuszosams coCTaB, PU3NUCCKUEC U XUMUICCKUC
CBOIICTBA, IMOTyYeHIE U MPUMEHEHIE OKCHIIOB a30Ta C
MCTIOJIh30BaHUEM PYCCKOTO (POIHOTO) S3BIKA U SI3BIKA XHMUH.
Cocmagnsams MOJNEKYISIPHBIC 1 MOHHBIC YPaBHECHUS

[pEaKIHii, XapaKTePU3YIOIIHEe XUMUIECKUE CBOHCTBA OKCHIOB
a3oTa.

Yemanaenueams npUUMHHO-CIICICTBEHHBIC CBSI3U MEXKTY
BUJIOM XUMUYECKOU CBSA3H, TUIIOM KPUCTAININYECKON PEIIETKH
OKCHJIOB a30Ta U UX (PU3UUCCKUMHU U XUMUICCKUMHU
CBOMCTBaMH.

Xapaxmepuszosams coCTaB, PU3NUCCKUC U XUMUICCKUC
CBOMCTBA a30THOM KUCIIOTHI KaK 3JICKTPOJIUTA, IPUMEHEHHE C
MCTIOJIh30BaHUEM PYCCKOTO (POIHOTO) S3BIKA U SI3BIKA XAMUH.
3anuceiéams MONEKYISIPHBIC ¥ HOHHBIC YPaBHCHUS PEAKITHii,
XapaKTepU3YIOIINE XUMHYCCKIE CBOMCTBA a30THOH KUCIIOTHI
KaK dJIEKTPOJIHTA.

IIposodumv, HabOOame U ORUCHIBAMb XUMHICCKHN
YKCIICPUMEHT, XapaKTePU3YIOMIN CBOHCTBAa a30THOM KHCIOTHI
KaK 3JICKTPOJINTA, C COOJIIOICHUEM TIPABHIT TCXHUKH
0€30I1aCHOCTH.

Xapaxmepuzoeams a30THYIO KUCIIOTY KaK OKHUCJIUTEIb.
Cocmagisime YpaBHEHHS OKUCIUTEILHOBOCCTAHOBUTEIBHBIX
[peaKIui, XapaKTepU3yIIMX XUMUUECKIE CBOMCTBA a30THOM
KHUCJIOTHI KaK OKHCIIUTEIS, C IIOMOIIIBIO JJIEKTPOHHOTO
OaaHca.

IIposodumv, HabOOame M ORUCHIBAMb XUMHYICCKHN
PKCIIEPUMEHT, XapaKTePU3YIOIIHNA CBOHCTBA a30THON KHUCIIOTHI
KaK OKHCITUTEIS, C COOJIOICHUEM TIPABHII TEXHUKH
0e30MacHOCTH

§18
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I[IpakTuyeckas
padora 5
«Onpenenenue
HUTpaT- UIOHOB B
[UTaTEIbHOM
pacTBope»

DKCHepuMeHmaibHO OTIPEICTIUTh COJICPKAaHIe HUTPAT-HOHOB B
[pacTBOpax.

Obpawamucsi ¢ Ta0OPATOPHBIM 000PYIOBAHUEM H
HarpeBaTCJIbHBIMU HpI/I60paMI/I B COOTBETCTBUMU C IIpaBUJIaMH
TEXHUKA 0E30MaCHOCTH.

\Habmodamp 1 onuceiéams XUMHUYECKAN SKCIEPUMEHT C
[OMOIIBIO PYCCKOTO (POJIHOTO) SI3bIKA U SI3bIKA XUMHH.
Dopmynuposams BbIBOJIBI TIO PE3yJIbTATAM ITPOBEICHHOTO
HKCIIEPUMEHTA.

Compyonuuams B nipoliecce y4eOHOT0 B3aUMOICHCTBHS IPU

[paboTe B rpymmax

TP




30 cpocq)op U ero Docop, crpoeHre aTomMa U autoTponus. Dochusl. Xapaxmepuzosams CTpOCHHE, AJUTOTPOITUIO, PU3UYCCKUE U §19
COeIMHEHNS Dochun. Oxcun hochopa(V) u oprodochopHas KHCIOTa. XHMHUUIECKHAE CBOHCTBA, OTyYCHUE U IPUMEHEHHE Qocdopa ¢
Docdarsr. Pocdopubie ynodpenus. IHCEKTUIMIBI. MCIIOJIB30BaHIEM PYCCKOTO (POIHOTO) SI3bIKA U S3bIKA XUMHH.
JemoncTpanuu. OOpa3nbl IPUPOTHBIX COCTUHEHUH CaMOCTOSITENBHO onucsieams cBOUCTBa okcu pochopa(y)
¢docdopa. 'operne Gocdopa Ha Bo3IyXe U B KaK KHCJIOTHOTO OKCHIA U CBOHCTBA OpTO(OCHOpHOIA
kucnopoze. [lomydenue 6enoro ¢ochopa 1 NCTIBITAHUE €TO [KHCTOTHI.
CBOICTB HUnnrocmpupoeams 3TU CBOUCTBA YPaBHEHUSIMHU
JIaGopaTopHble onbITHI. 44.KauecTBeHHBIE peakIi HA  [COOTBETCTBYIOIIUX PEaKLUil.
dochar-non [ Ipogooumu, HabIIOOAMb U ONUCHLIBATNL XUMUYECKHIA
PKCIICPUMEHT C COOJIIOICHUEM MTPABUJI TEXHUKU 0E€30MaCHOCTH.
\Pacnosnasame pocdar-noHsl
31 OO61mas O01as XxapaKTeprucTHKa 37eMeHToB [V A- rpymrsr: V[asamwb 0OIIyIO XapaKTEPUCTUKY aTOMaM, IIPOCTHIM §20
XapaKTePUCTHKA 0COOCHHOCTH CTPOEHHMS aTOMOB, IIPOCTHIX BEUIECTB U BEIIECTBAM M COCTMHEHHAM 371eMeHTOB [V A- rpynmsr B

yiemMeHToB [V A-
pyIIIBL. YTIEpos

COCIMHEHUH B 3aBUCUMOCTH OT MOJIOKEHHS JIIEMEHTOB B
[leproauueckoii cucreme. Yriaepos. AJUIOTPONHbIE
MOIU(pHUKAIMA: aiMa3, Tpadut. AMOpHBIH Yriepoa i ero
copTa: caka, aKTHBUPOBAHHBIN YToJb. AJICOPOIHSL.
Xumudeckue cBoiictsa yriepoaa. Kokcoxumuueckoe
[IPOM3BOJICTBO U ero npoayKius. Kapoumast.
JlemoncTpanuu. Komutexius «O6pa3isl IpUpOIHBIX
coenunenuit yrneponay. [loptper H. JI. 3enunckoro.
[lornomenue akTUBUPOBAHHBIM YTIIEM PaCTBOPEHHBIX
BEIICCTB MU ra3oB. Y CTPOMCTBO NPOTHUBOrasa

3aBUCHMOCTH OT MX MOJIOKeHus B [lepuoauueckoii cucreme.
Xapaxmepuzoeams cTpOCHHE, aJUNIOTPOINHUIO, (GU3UUECKHE U
XMMHUUYECKHE CBOMCTBA, TIOJyYeHUE U TIPUMEHEHUE aMOP(HOTro
yIJIEpOJia U €r0 COPTOB C UCIIOIB30BaHUEM PYCCKOTO
(POIHOTO) S3bIKA U SI3bIKA XUMUH.

Cpaenueams CTpOCHUE U CBOMCTBA anMasa u rpadura.
Onucvisams OKUCIUTETLHO-BOCCTAHOBHUTENLHBIE CBONCTBA
yriepoa.

[ Iposooumus, HabIIOOAMb U ONUCHLIBATNL XUMUYECKHIA
PKCIIEPUMEHT C COOJIIOICHUEM MPABUII TEXHUKH 0€30I1aCHOCTH
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Kucnopoaconepkarg
e COSTUHEHUS
yriaepoaa

Oxcun yrinepoaa(Il): ctpoeHre MOIEKyIbl, OTyYeHUE U
ero coiictBa. Oxcun yrinepoxa(IV): ctpoeHre MOIEKYIIHI,
[10JIy4E€HUE U €r0 CBOMCTBA. YroybHas kuciora. Conun
YTOJIbHOM KUCIIOTHI: KapOOHATHI U TUAPOKapOOHATHI.
TexHuueckas u nuieBas coaa. JIaboparopHble ONbITHI.
45.IlosrydeHne U CBOKWCTBA YrOJIbHON KUCIIOTHI.
46.KayecTBeHHast peakiys Ha KapOOHAT-HOH

Xapaxmepuzoeams coctas, GU3MUECKUE U XUMHYECKUE
CBOICTBA, NMOJy4EHHE U IPUMEHEHNE OKCH/IOB YTiIepoa ¢
MCIIOJIB30BaHIEM PYCCKOTO (POIHOTO) SI3bIKA U S3bIKA XUMHH.
Yemanaenusams TpUINHHO-CIIEICTBECHHBIE CBI3H MEXKILY
BUIaMH XUMHUYECKHX CBA3€H, THIIAMU KPUCTAITHIECKUX
[PEIIETOK OKCHUAOB YIIIEpoaa, nX GU3HIECKUMH U
XMUMHUUYECKHMH CBOWCTBAMHU, a TAK)KE IPHUMEHEHHEM.
Cobnrodams TIpaBuIIa TEXHUKH 0€30IIaCHOCTH MPH
MCIIOJIb30BaHUH TIEYHOTO OTOILICHHS.
Oxa3zvieams NEPBYIO OMOLIb IIPH OTPABJICHUH yrapHbIM
ra3oM.
\Xapaxmepuzoeams coctas, HPU3MUECKUE U XUMHIECKUE
CBOICTBA, MOTyYEHHE M IPUMEHEHNE YTOJIBHOW KUCIIOTH U €€
coneif (kapOOHATOB M THAPOKAPOOHATOB) C HCIIOIB30BAHUEM
[PYCCKOTO (POIHOTO) SI3BIKA M SI3bIKA XUMHH.
\HUnnrocmpuposams 3aBUCUMOCTb CBOMCTB COJIEN yronbHON
KHCJIOTBI OT HX COCTaBa.
IIposodumv, HabOOame U ORUCHIBAMb XUMHICCKHN
HKCIIEPUMEHT C COOJIIOJICHUEM MIPABUII TEXHUKH O€30I1aCHOCTH.
\Pacnosnasams KapOOHAT-UOH.
\Boinoansims pacu€Thl 0 XUMUIECKUM (hopMyliaM 1
YPaBHEHHUSAM peaKkuil, IPOTEKAOIUX C YYaCTUEM COEAUHEHU N
TIIepoJa

§21
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IIpakTH4yeckas
pabora 6.
«Tonyuenne
YTJIEKUCIIOTO ra3a u
M3y4YEHUE ero
CBOKCTBY

[loy4ueHue, coOupaHue U paco3HaBaHUE YIIEKUCIOTO
rasa. lI3ydeHne pacTBOPHUMOCTH YTIICKHCIIOTO I'a3a B BOJE
1 XapaKTePUCTUKA KUCIOTHBIX CBOWCTB YTOJIBHOM
KUCIOTEL. KauecTBeHHas peakuys Ha kKapOoHAT- U
rUAPOKapOOHAT-HOHBI

[Tonyuams, cobupams ¥ pacno3Hagams YriaeKUCIbIA ra3

Obpawjamovcs ¢ 1TabOpaTOPHBEIM 000PYIOBaHHEM U

HarpeBaTeIbHBIMU IPUOOPAMH B COOTBETCTBUH C MPaBHIAMH

TeXHUKH 030MacHOCTH.

\Habrrodamv v onucbiéams XAMAYECKUH SKCIIEPUMEHT C

[TOMOIIBIO0 PYCCKOTO (POJHOTO) SI3bIKA U A3bIKA XUMUH.

Dopmynuposams BIBOJIBI TIO pe3yJIbTaTaM IIPOBEIEHHOTO

PKCIIEpPUMEHTA.

Compyonuuams B TIipoIiecce yueOHOro B3aUMOJICHCTBHS IpU
aboTe B rpymnmax

C.115
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Y II1eBOIOPOBI

Heoprannueckue 1 opraHu4ecKue BelecTBa.
Yri1eBOA0POAbl. XUMHUYECKOE CTPOCHUE OPraHU4ECKUX
BEIIECTB, KaK MOPSJOK COSANHEHHSI aTOMOB B MOJIEKYJIE T10
BAJICHTHOCTH.

MertaH, 3TaH, KaK IIPeAeIbHbIC YTIEBOIOPOAbI. DTHICH U
AIeTHIICH, KaK HEeTpe/eNbHbIC (HeHACHIIICHHbIC)
YTIIEBOIOPOABL. ['OpeHue yriieBoaopoIoB.

KauecTBeHHbBIE peakIMy Ha HEMIPEAETbHBIC COCIIMHEHHS.
JleMoHcTpanmu. Mozenu MoJIeKyJl MeTaHa, 3TaHa,
STUJICHA U alleTHIeHa. B3anmoneiicTBre 3TuieH ¢ 6poMHOI
BO/IOI 1 pacTBOPOM IepMaHraHara Kaaus.

\Xapaxmepuzoeams 0COOCHHOCTH COCTaBa U CBOICTB
OpPraHMYECKUX COCTUHEHUN.

\Paznuuams TIpeebHbIC U HeTpeAeTbHBIC YTICBOIOPOIHI.
\Ha3zvieams n 3anucviéams HGopMyIsl (MOJIEKYISIPHEIC U
CTPYKTYpPHBIC) Ba)KHEHIINX MPEACTABUTEICH YTICBOAOPOIOB.
[ Ipeonaecams SKCTICPUMEHT TI0 PACIIO3HABAHUIO COCIMHCHIH
HETPEACTHHOTO CTPOCHHS.

\Habnrooams 3a XOIOM XAMHYIECKOTO SKCIIEPUMEHTA,
OITMCHIBATH €ro U J€JIaTh BBIBOJIbI HA OCHOBE Ha6HIOZ[eHPIﬁ.
QDukcuposams pe3ynbTaThl SKCIIEPUMEHTA C IOMOIIIBIO
[PyCcCKOTO (POJTHOTO) SI3bIKA, & TAK)KE C TIOMOIIBI0O XUMUYECKUX

(hopMyI U ypaBHEHHIA.

§22




35 KI/ICJIOpO,I[CO JiepaKany DTUIIOBBIN CIIUPT, €T0 MONTy4YeHHEe, TPUMEHEHNE U \Xapakxmepuzoeams CIUPTHI, KAK KUCIOPOACOIepKaIIne §23
{1e OpraHHYCCKIUE ¢usnonormueckoe aefcreue. TpexaTOMHBIH cIUpT OpraHNYeCKUe COeIUHEHUSI.
rvuepuH. KauecTBeHHas peakuyst HA MHOTOaTOMHBIE \Knaccuguyuposame CIAPTHI IO AaTOMHOCTH.
COCAMHCHNA CITPTHL. YKCYCHAS - IPECTABUTEINH KiIacca KapOOHOBEIX |Haszvigams TIpeACTaBUTENCH OTHO- U TPEXaTOMHBIX CIIUPTOB H
KHCJIOT. 3aIMCHIBATh U3 (DOPMYIIBL.
JemoncTpanuu. OOmue XUMHUIECKUE CBOMCTBA KUCIOT Ha [Xapaxkmepu308ams KUCIOTH, KaK KUCIOPOICOACpIKaIIHe
[IpUMepe YKCYCHOM KHCIOoThl. KauecTBeHHas peakius Ha  (OpraHHYeCcKUe COeINHEHNUS.
MHOT'OQTOMHBIE CIIUPTHI \Hazvi6ame NpeCTaBUTENEH IIPENEIbHBIX U HENPEIENbHbIX
KapOOHOBBIX KUCJIOT M 3aIIMCHIBATh U3 (JOPMYJIBI.
36 erMHI/Iﬁ U ero KpemHuuii, ctpoenue ero atomMa u cBoiictsa. Kpemumii B \Xapakxmepuzoeams CTpOEHUE aTOMOB U KPUCTAJJIOB, §24
COeIUHEHNS npupoze. Crmnuasl u cinad. Okeuna kpemanrsa(IV). (u3nIecKre M XUMAYEeCKAE CBOUCTBA, TTOMYICHUE H
KpeMHueBas kucinora u €€ conu. MpUMEHEHNE KPEMHUS C UCTIOIB30BaHIEM PYCCKOTO (POIHOTO)
JemoncTpanuu. Komreknus «O0pa3isl mpUpoIHEIX SI3BIKA U A3BIKA XMMUH.
coelMHEeHUH KpeMHMsD. Koiiekus cTekiia, KepaMuKu, Yemanasnueams NpudMHHO-CIEICTBEHHBIE CBA3H MEXKIY
LIEMEHTA U U3JEIHNI U3 HUX. CTPOEHUEM aTOMa, BUIOM XUMHUYECKOU CBSI3U, TUIIOM
JlaGopaTopHbie onbIThL. 47. [IponmyckaHue YIIEKUCIOTO |[KPUCTAJUIMIECKOH PEIIETKH KPEMHUS, er0 (PH3HUeCKIMHA U
rasa yepe3 pacTBOp CHIMKAaTa HATpUs XUMHUYECKHUMHU CBOHCTBaMH.
\Boinoansims pacu€Thl 0 XUMHIECKUM (hopMyliaM 1
YPAaBHEHMSAM peakiiil, IPOTEKAIOIUX C Y9aCTHEM KPEeMHHUS U
€ro COeIUHEHUM.
\Xapaxmepuzoeams coctas, HU3MYECKUE U XUMHIECKUE
CBOICTBA, IIOJIy4eHHE U IPUMEHEHUE COCIUHEHUM KPEMHUS C
MCTIOJIh30BaHUEM PYCCKOTO (POIHOTO) S3BIKA U SI3BIKA XHMUH.
Cpasnusams TUOKCUBI YIIIEPOJA U KPEMHUS.
Onucvlgams BaXXHEUIINE TUITBI IPUPOJHBIX COCTUHEHUH
KPEMHHUS KaK OCHOBHOTO 3JICMEHTAa JTUTOC(EPHI.
\Pacnosnasams CUITUKAT-UOH
37 CunukaTtaas [IpousBoaCTBO cTekia U LieMeHTa. [Ipoaykuus cunukaTHol \(Xapakmepuzoeams CUIMKATHYIO IPOMBILUIEHHOCTb U €€ §25
IPOMBILIICHHOCT  |[IPOMBIILICHHOCTH: ONTHYECKOE BOJIOKHO, KEpaMIKa, OCHOBHYIO IIPOAYKIIHIO.
dapdop, pasuc. OnTuueckoe BosiokHO. JlemoncTpauun. |Ycemarnasiueams aHaNOTHU MEXIY Pa3IMYHBIMU OTPACIIMHU
Komnexiust MpoAyKIIUY CHIINKATHON MPOMBIIIIEHHOCTH.  [CHJIMKATHOM MPOMBIIUIEHHOCTH
BuneodparmenTs! u cnaiabl «[Ipou3BoacTBO CTEKIa U
LIEMEHTa»
38 [1o JTy4EeHUE HewmeTtannel B pupoze. Onucvigams HaX0XKJIEHUE HEMETAJIOB B IIPUPOJIC. § 26
HeMeTaJIOB DpakioHHAasl IEPErOHKa JKUIKOTO BO3yXa, Kak crocod |(Xapakmepuzoeams GpakiMOHHYIO IEPETOHKY JKHIKOTO

[I0JIy4eHHUsl KHCIIOPO/Ia, a30Ta, aproHa. [lomyuenue
¢docdopa, kpeMHHS, XITOpa, HOAA. DINEKTPOIH3 PACTBOPOB.
Jemoncrpauun. Komtekuus «[Ipupoansie coequHeHus
HeMeTauoB». BuneodparmenTs! u crnaiiner «PpakinunoHHas
MeperoHKa JKHUAKOTO Bo3Iyxa». BumeopparMeHTs! u
ciaiinpel «[lomydeHne Bogopoa, KHCIOpOIa 1 TaJIOTCHOB

DJICKTPOJIUTHUICCKUM CII0CO00M)

BO3ayXa KaK COBOKYITHOCTbH (1)I/I3I/I‘IGCKI/IX IMPpOLECCOB.
ApeyMeHmupoeamb OTHCCCHHEC aKTUBHBIX HEMETAJIIOB K
OKHCJIHUTCIBbHO- BOCCTAHOBUTCIBHBIM IIpOLIECCaM




390 [lonyuenue [lonydyeHne CEpHOM KUCIIOTBI: ChIPbE, XUMU3M, \Xapakmepu3zoeams XUMU3M, CBIPBE, allllapaTypy, HAYYHbIE §27
BAKHCHIIIIX TEXHOJIOTUYECKAsl CXeMa, METO KHITAIIErO CIIOs, MIPUHIUIBI ¥ IPOAYKIHUIO IPOU3BOACTBA CEPHOM KHCIIOTHI.
[IPUHINIIBI TETII000MEHa, IPOTUBOTOKA M IIUPKYIISALIIH. Cpasnugamsb IPOU3BOJCTBO CEPHON KHCIIOTHI C
XHUMHNYCCKHUX
> Oneym. MIPOU3BOJICTBOM aMMHaKa
COCAMHEHUN [TpoU3BOICTBO AMMHAKA: ChIPhE, XUMH3M,
TEXHOJIOTUYECKAS CXEMA.
JlemoHcTpanmnu.
Mopenu annapaTos Ui IPOU3BOJCTBA CEPHOU KUCIIOTHI.
Mopnenb kunsmero ciuos. Mozenb KOJIOHHBI CUHTE3a
ammuaka. Buneodparmentst u ciaiiabt «l[IponsBoactso
CepHOI KUCIOThD). BuneodparmMeHTs
u ciaiiel «[Ipon3BoacTBo ammuakay. Komnekmust «Coipbé
JUI NOJY49EHUsSI CEPHON KUCIIOTBDY.
40 KonTposbHas padora 3 no teme «HemeTamibl U X COSTUHEHUS»
MeTtajuibl ¥ ux coequHenus (17 4)
41 T[TonoxeHue [Tonoxxenune metaioB B [lepuoanueckoii cucreme O0vsCHAMDb, YTO TAKOS METAILIBI. § 28
METAJLIOB B xuMudeckux anmeMenToB [l. . Menzneneesa, ctpoenne ux  |Paziuuams HOPMBI CYIIECTBOBAHUS METAIIIOB: JIEMEHTHI U
Il . ATOMOB M KPHCTAIIOB. MeTanyeckas CBsA3b U IIPOCTHIE BEMIECTBA.

CPHOAMHECCKO MeTaluIndecKas KpucTamanueckas pemeérka. Gusudeckue  [Xapakmepuzoeamb XUMAYECKHE IIEMEHTBI-METAILIBI IO UX
CUCTEME, CTPOCHHUE  |cpoiicTBa METAILIOB: 3IEKTPO- U TEMIONPOBOHOCT, monoxeHuto B [lepuognueckoit cucreme [I. . Menneneea.
aTOMOB U OTpaXkaromiasi CriocoOHOCTh, MIACTUYHOCTH. CIUIaBbI Ipocno3upoeams CBOMCTBA HE3HAKOMBIX METAJUIOB 110
KpUCTAJIJIOB UEPHBIC U LIBETHBIC [10JIOKEHUIO B [lepuonyeckoil CuCTEME XUMUYECKUX

hnemenToB /. . Menzaeneena.
Yemanaeaueams NpUYMHHO-CIIEICTBEHHBIE CBA3M MEKIY
CTPOEHHEM aTOMa, BUJIOM XMMUYECKO CBSI3H, TUIIOM
KPUCTAJLINYECKON PEIIETKYU METAJIJIOB — IIPOCTBIX BEUIECTB U
X COEIUHEHUN

42 OO0mue XuMu4decKue [MeTamibl Kak BOCCTAHOBHUTENH. DNEKTPOXUMUYIECKUH P |OOBACHAMb, UTO TAKOE PSJI AKTHBHOCTH METAJLIOB. § 29

CBOMCTBA METALJIOB

HanpspkeHud. B3anMozeiicTBre METaIoB ¢ HEMETaJlJIaMH,
OKCUIAaMH, KUCJIOTaMHU, COJSIMU. AJIFOMUHOTEPMHUSL.
JlemoncTpanuu. B3anmoselictBue HaTpusl, TUTUS U
KaJbLus ¢ BOJOW. ['opeHne HaTpusl, MarHus U xKeJe3a B
Kucinopoae. Benbilika TepMuTHON cMecu. B3aumoneiicTBue
CMeCH TIOPOIIKOB CEPHI U XKele3a, IMHKA U CephI.
B3anmoselicTBre allFOMUHUS C KUCJIOTaMU, IIeJI0YaMu U
BOJ1011. B3aumoseiicTBue xeine3a u MeIu C XJIOPOM.
B3anmoselicTBre MeH ¢ KOHIIEHTPUPOBAHHOW CEPHOM
KHCJIOTOW M a30THOM KHCIIOTOM (pa30aBlieHHON
KOHIIEHTpUPOBaHHOH). JIabopaTOpPHBIii ONBIT.
51.B3aumoneiicTBIE Kele3a C pacTBOPOM CyiIbdara
meu(1D)

[ Ipumerams eTo UL XapaKTePUCTUKN XUMHUIECKUX CBOMCTB
MPOCTHIX BEIIECTB-METAJLIOB.

O00Ouams CUCTEMY XUMHYECKIX CBOWCTB METAIIIOB KakK
(«BOCCTaHOBHTEIBHBIC CBOMCTBaY.

Cocmagnsams MOJIEKYIISIPHBIC YPAaBHEHUS PEaKIUH,
XapaKTEePU3YIONINX XUMUUECKHE CBOMCTBA METAJIIOB B CBETE
yaeHus: 00 OKUCIUTEIHHO-BOCCTAHOBUTENBHBIX MpoIieccax, a
[PEaKIIMY C YJ4aCTHEM DJIEKTPOJIMTOB, MPEACTABISATH TAKXKE U B
MOHHOM BUJIC.

\Habnooamwv 1 onucviéams PEaKIUN MEXTy BEIIECTBAMH C
[TOMOIIBIO0 PYCCKOTO (POJHOTO) SI3bIKA U 3bIKA XUMUH.
CaMOCTOSITETBHO HPO800UMb OTIBITHI, ITOITBEPIKTAIOIIHEC
XIMHIYIECKHE CBOWCTBA METAIUIOB C COONIOICHIEM TPaBUII

TEXHHUKH 0€30IaCHOCTH




CIOCOOEI eé
yCTpaHEHUs

yCTpaHEHHUs BpeMeHHOM %EcTkocTU. CrOCOOBI yCTpaHEHHUSI
[MOCTOSIHHOM XECTKOCTH. MloHUTHI. JleMOHCTpaum.
[lonyueHue ECTKOU BOJbI B3aUMOJICHCTBUEM
YIJIEKHCIIOTO ¢ U3BECTKOBOM BOIOH. Y CTpaHEeHHE
BPEMECHHOMU KECTKOCTH KUIISTYCHHEM U T0OOABKOH COJIBI.

Y cTpaHeHHe TIOCTOSTHHOM KECTKOCTH JOOABKON COMBI.

MOHUTHI M IPUHITUN BX ACHCTBHA (BUACO(PparMeHT).

\Paznuuams BpEMEHHYIO M IOCTOSIHHYIO )KECTKOCTh BOJBI.

[ Ipeonazams ciocOObI yCTPaHEHUSI IKECTKOCTH BOJIbI

[ Ipogooumus, HabIIOOAMb U ONUCHLIBATNL XUMUYECKHIA
HKCIIEPUMEHT, C COONIOICHUEM TIPABHJI TEXHUKH 0€30MaCHOCTH

43-44 |0O06masn CTpoeHHe aTOMOB U IPOCTHIX BEUIECTB. 3aBUCUMOCTD O0vsacHAmMb FITUMOJIOTHIO HA3BaHUS TPYIIIHI «IETOYHbIE §30
XapaKTePHCTUKA (U3NIECKAX U XUMHUIECKUX CBOMCTB IIEIOYHBIX METAIIIOB METAJUTBD».
OT 3apsIOB siAep UX aTOMOB. OKCUIBI U TUAPOKCUIBI /[asams OOIIYIO0 XapaKTEPUCTUKY IISIOYHBIM METaJIaM I10 UX
[LCITOYHBIX LEJIOYHBIX METAJJIOB, X MOJIY4YEHHE, CBOMCTBA, [0JIOKEHUIO B [lepuonnyeckoil cUCTEME XUMUYECKUX
MCTAJITIOB [puMeHeHne. BaxkHeillre cou menoYHbIX METAJUIOB, X pieMeHToB . Y. Menzaeneesa.
3HAYEHHUE B )KUBOM M HEXKUBOU MPUPOIE U B KUZHU \Xapaxmepuzoeams CTpoeHHE, PU3MUCCKUEC U XUMUICCKUE
JeoBeKa. CBOICTBA ILEJIOYHBIX METAJIIOB B CBETE 00ILEro, 0COOEHHOTO 1
JlemoncTpanun. Oxpacka miaMeHu COeMHEHUSIMU € TMHUYHOTO.
[IEJIOYHBIX METAJUIOB [Ipeockaszvisames PU3NUECKUEC U XUMUYECKUE CBOMCTBA
OKCHJIOB U THIPOKCHJIOB IIETOYHBIX METAIJIOB HA OCHOBE UX
COCTaBa U CTPOEHUS M MOATBEPKAATH MPOTHO3bl ypPaBHEHUSIMU
COOTBETCTBYIOIIMX PEAKIIUH.
[ Ipo6oOdums pacaETHl IO XUMHUYECKUM (POPMYyIIaM 1
YPaBHEHMSIM peakUui, IPOTEKAOIINX C YJaCTUEM LIEIOUHBIX
METaJJIOB M UX COETMHEHUM
45-46 |0O61was CTpoeHHEe aTOMOB U IPOCTBIX BELIECTB. 3aBUCUMOCTb O0bscHAMb STUMOJIOTHIO HA3BAHUS TPYIIITEI §31
XapaKTePUCTUKA (U3NIECKUX U XUMUYCCKUX CBOMCTB IEIOYHO3EMEIbHBIX [IIIETOYHO3EMETbHBIC METAIUIBD.
METaJUIOB OT 3apsAI0B sSAep UX aTOMOB. OKCUABI U V[asamb 0OLTYIO XapaKTepUCTUKy MeTaiaM ITA rpynmns
[LICTOTHO3CMEILHBIX CUIPOKCHUIBI METOYHO3EMENbHBIX METAIIOB, UX (11€710YHO-3eMENBbHBIM METaJJIaM) 110 X MOJIOKEHHUIO B
MCTAJLIIOB [oJTyueHne, CBOICTRA U IpUMeHeHne. Baxuelmue conn  [[leprouueckoil cCHCTEME XUMHYECKUX 31eMenToB J1. U.
IEI0YHO3EMETIbHBIX METAJIOB, UX MeHneneena.
3HauUEHHUE B PUPOJIE U KU3HU denoBeka. KapOoHaTsl Xapaxmepuzosams cTpOCHHE, PU3MUCCKUEC U XUMUUCCKUE
THIPOKAPOOHATHI KAJBITHS. CBOICTBA IIEIOYHO-3¢METBHBIX METAILIOB B CBETE OOIIETO,
Jemoncrpauun. Oxpacka mjaaMeHu COeAMHEHUIMU 0COOCHHOTO ¥ €IUHHIHOTO.
MIETOYHO3EMENTFHBIX METAIUIOB. [ ammeHne u3BecTr Bouon. |[Ipedckazvieams GU3ndecKue U XUMHYECKIE CBOMCTBA
JlabopaTopHblii onbIT. 52.I1osydyeHne U3BECTKOBOM BOJIBI [OKCUAOB U TMIPOKCHIOB METAJUIOB IIA rpynmnel Ha OCHOBE MX
11 OTIBITHI C HEH cocTaBa M CTPOCHUS M nOOMEepICOamb IPOTHO3BI
YPaBHEHHSIMH COOTBETCTBYIOLUX PEAKLIUH.
[ Ipogooums pacy€Thl IO XUMUYECKUM (HopMyTIaM U
YPaBHEHUSM PEaKIUi, MPOTEKAOIINX C Y4aCTHEM IISTOUHBIX
METAJIJIOB M UX COEIMHEHUN
47 YKécTtkocTh BOABI 1 |PKECTKOCTE BOIEL: BpeMEHHAs M MOCTOSAHHAsA. CIIOCOOHI O0bsicHAMDb, 9TO TAKOE «KECTKOCTH BOJIBD». §32




48 HpaKaneCKaﬂ [lonyueHue ECTKOU BOJbI B3aUMOJIEHCTBUEM [Honyuams, cobupame ¥ pacnosHasams YTIACKUCIBIN Ta3 C.166
paﬁoTa 7. YIJIEKHCIIOTO ¢ U3BECTKOBOM BOIOH. Y CTpaHEeHHE Obpawjambcs ¢ 1TabOpaTOPHBEIM 000PYIOBaHHEM U
I BPEMEHHOMN KECTKOCTH KUIISTYCHHEM U TOOABKOH COJIBI. HarpeBaTeIbHBIMHA IPUOOPAMHU B COOTBETCTBUH C MIPABUIAMU
« OquUeHHe Y cTpaHeHHe IOCTOSTHHOM KECTKOCTH JOOABKOW COMBI. TEXHUKH 0€30MMaCHOCTH.
PKCCTKOU BOABI U HcnbiTanue %ECTKOM BOABI PACTBOPOM MbLIA Habro0amp 1 onucbléan XUMUYECKUI SKCIIEPUMEHT C
CIIOCOOBI €€ MTOMOIIIBIO PYCCKOTO (POTHOTO) SI3BIKA U S3BIKA XUMUH.
YCTpaHCHU» Dopmynupoeams BBIBOIBI IO pe3yIbTaTaM MPOBEAECHHOTO
SKCIIEPUMEHTA.
Compyonuuams B TipoIiecce yueOHOro B3aUMOJICHCTBHS IpU
aboTe B rpymnmax
49 AJIOMUHHUU U €ro CoeJMHEeHHS allIOMUHUS B IpUpoJie. XUMHUUECKHE \Xapaxmepu3zoeamsb amOMUHUHI 1O €T0 MOJI0KEHUIO B §33
COeIMHEHNS cBoiicTBa amomMuHuA. OcoOeHHOCTH OKcuaa U runpokcuaa [[leprommdeckoi cucreMe xummdecknx anmementos [1. U.
TFOMHUHUS Kak aM(pOTepHBIX coequHeHU. Baxueiimme Menneneena.
COITH aJTFOMHUHUSA (XJIOpUA, CyiIbdar). JleMoHCTpauu. Onucvleams CTpoeHHE, PH3MUECKUC U XUMUIECKHAE CBOHCTBA
Kosutekuust npupoAHBIX COEANHEHUN aIFOMUHHUS. AITIOMUHUS, IOATBEPHKAASI UX COOTBETCTBYIOLIUMU
BuneohparMeHTsI U cnaiasl «OKCHI aTFOMIHHAS U €T0 YPaBHEHHUSIMH pEaKLUi.
Moudukanmny. [lomyuyenne amdoreproro runpokcuga  |O6wsicHsamb IBONCTBEHHBIN XapaKTep XUMHUUECKUX CBOWCTB
aJIIOMHUHUS U UCCJIEI0BAHUE €T0 CBOMCTB OKCHIa U TUAPOKCH]IA aTFOMHHHUS.
\Koukpemu3zuposams dIEKTPOIUTUIECKOE MOTyICHHUE
METAJIJIOB ONMCAHUEM MIPOU3BOACTBA ATFOMUHHS.
Yemanaenueams 3aBUCUMOCTD 00J1aCTE TPUMEHEHHSI
QJIFOMHUHUS U €0 CIIJIABOB OT CBOMCTB.
[ Ipo6oOdums pacaETsl IO XUMUIECKUM (POPMYyIIaM 1
[YpaBHEHMSIM peakUui, IPOTEKAIOUINX C YYACTHEM aJTIOMUHUS
1 €r0 COeTMHEHUN
50-51 UKemne3o u ero OcoOeHHOCTH CTpOEHUS aToMa kenesa. JKenezo B \Xapaxmepusosams 110J0KeHUE Kene3a B [leproanyeckoit § 34

COCIMHCHUA

npupoae. Baxkueitmue pyasl xeneza. OKkcuasl U
runpokcuabl xenesa(ll) u (IIT). Comn sxeneza(Il) u (IID).
OOHapyXeHIE HOHOB KaTHOHOB JKeJie3a B pacTBOpE.
3HaueHHEe COeAUHEHUH XKeesa.

JlabopaTopHbIe ONBITHI.

53.ITonyuenue rugpokcunos xenesa (II) u (III).
54.KadyecTBeHHbIE peaKIUK Ha KATHOHBI JKeje3a

55. OkucieHue xenesa BO BIAKHOM BO3AyXe

crcTteMe xuMudeckux sneMeHToB /1. 1. Menneneena,
0COOCHHOCTH CTPOSHHS aTOMA.

Onucvlieams QU3MYECKUEC U XUMUIECKHE CBOMCTBA XKelesa,
[OATBEPXKIast UX COOTBETCTBYIOUIUMH YPaBHEHHUSIMH PEAKIIUH.
O0vscHAmMb HATUYUE IBYX TEHETHUECKUX PSAJIOB COSAMHEHUN
ene3a Fe’+ u Fe3' .

Yemanasnueams 3aBUCUMOCTD 00J1aCTEH IPUMEHEHHUSI JKele3a
M €r0 CIIJIABOB OT CBOMCTB.

[ Ipogooums pacy€Thl IO XUMUYECKUM (HopMyTIaM U
YpaBHEHISIM PEaKIUH, IPOTEKAIOIINX C YIaCTHEM XKelle3a 1
ero COeIMHEHNMN.

\Habnrooams 1 onuceiéams peaKIui MEXITy BEIIECTBAMHU C

[TOMOIIIEI0 PYCCKOTO (POTHOTO) SI3BIKA M SI3BIKA XUMHUH




52 IIpakTHyeckas PerreHne skcrepuMEHTaNbHBIX 33724 Ha PacllO3HAaBaHUE U [JKCIIEPUMEHTAIBHO ucciedoéams CBOUCTBa MeTamoB H ux  |C.177
paGora 8 «Peurcrye |1O7YICHHE METAIIOB M MX COEANHEHME COCTMHEHUH, pemaTh SKCIICPUMCHTAIBHBIC 3aa49H 110 TeMe
«Metamib.
PKCICPUMCHTAIILHBIX \Pabomamas ¢ TabOpaTOPHBIM 000PYIOBaHHEM 1
patop pyn
3aza4 1o TeMe HarpeBaTeIbHbIMU IPUOOPAMU B COOTBETCTBHY C IIPABMIAMU
«MeTautb TeXHUKA 030IacHOCTH.
\Habt00ams CBOMCTBA METAJIJIOB M MX COCUHCHUM U SBJICHUM,
MIPOUCXOJSIINX C HUMH.
Onucvligams XAMUUYECKHH SKCIIEPUMEHT C ITIOMOIIBIO PYCCKOTO
(POAHOTO) SI3BIKA U A3BIKA XUMUH.
Dopmynuposams BEIBOABI 110 pe3yIbTaTaM IIPOBEACHHOIO
PKCIIEpUMEHTA
Onpeoensmsb (MCX0as U3 yIeOHOI 3amaun) HeOOXOAUMOCTh
MCTIOJIh30BaHMs HAOIOCHAS WIIH SKCIIEPUMEHTA
53 Kopposus meramios |[Kopposus Xumudeckas 1 5JIeKTPOXHMUIECKast. 3amuTa O0OvsicHAmMb, 9TO TAKOE KOPPO3HUSI. §35
1 CIIOCOOBI 3aIUTHl  |[METAIIOB OT KOPPO3HH. \Paznuuams XAMIYIECKYIO H AIIEKTPOXUMHUIECKYIO KOPPO3HUH.
.. JleMOHCTpaUH. \Unnrocmpuposams TIOHATHS KKOPPO3US», «XUMHUECKas
OT HEC Komnekuust « XuMU4eCKre UCTOUHUKH TOKay. Pe3ylbTaThl [KOPPO3UNY, «IJMEKTPOXUMHUUECKAst KOPPO3USD» MpUMEpamH.
JUTUTENIBHOTO IKCTIIEPUMEHTA 110 U3YYEHHUIO KOPPO3UHU \Xapaxmepuzo6ams criocoObl 3alUTHl METAJUIOB OT KOPPO3HHU
CTaJIbHBIX U3JI€IMH B 3aBUCUMOCTH OT YCIIOBHH MPOIIECCOB
54-55 MeTa/uisl B MpUpOE. MeTasuisl B IPUPOJIC: B CBOOOIHOM BHIIC M B BUJIC [Knaccuguyuposams GOpMBI IPUPOTHBIX COCTUHCHUI § 36
[MousTHE O COCTUHCHUH. METaJUIOB.
[Tonsitue o MeTayutypruu. UépHas u 1IBeTHAsE MeTaILTyprus. [ Xapakmepuzoeams o00LIHE CIIOCOOBI MTOTYYESHUS] METAIJIOB!
MeTalTyprium [TupomeTaTyprusi, THIPOMETAIUTYPTHs, MUPO-, THAPO- M SIEKTPOMETAIUTYPTHH.
hiekTpoMeTamuryprus. JJomeHnnsiit npouecc. [lepepabotka |Konkpemusupoeams 3TH CIOCOOB IpUMEpaMH U
YyT'yHa B CTalb. YpaBHEHISIMH PEeaKIUi C COCTAaBICHUEM JIIEKTPOHHOTO
DIEKTPOIIN3 PACIUIABOB. OanaHca.
JlemoHcTpanuu. BocctaHOBIEHNE MEIH U3 OKCHIIA Onucvleams TOMEHHBIH POLIECC U DIICKTPOIUTHIECKOE
Menu(I1) Bomopomom. BuneodparmMeHTs! u cimaiiapt MTOJyICHHUE METAJIOB.
«I1pou3BOACTBO UyTryHa U CTaIH». BuneodparMeHTsl u \Paznuyamob 4€PHBIE U IBETHBIE METAJUIbI, YyTYHBI U CTaJH
craiinel «3nenus u3 4yryHa u cranny. BuneopparmeHTs
u cnaiiapl «l[pon3BOACTBO aTIOMUHHUS
56 O0600IcHYE 3HAHUN |YPOK-yIpaKHEHUE C HCIIONb30BAHHE CAMOCTOATENBHON  [[[po6odunb OLEHKY COOCTBEHHBIX JOCTIKEHHUH B yCBOCHUN § 28-36
1o Teme «MeTauibly [P2O0OTEI IO BBIMOTHEHHIO IPOBEPOYHBIX TECTOB, 3aaHHI{ H [TEMBI.
YIpaXHEHHH. \Koppexmuposams CBOU 3HAaHHUSA B COOTBETCTBHHU C
MJIaHUPYEMBIM Pe3yJIbTaTOM
[Tonyuames XAMHYECKYI0 HHPOPMALIAN U3 Pa3IMIHBIX
MCTOYHUKOB.
I Ipeocmasnsams nHPOpMANHIO TIO TeMe «MeTauTbl» B BHIE
TaOITUII, CXEM, OTIOPHOTO KOHCIIEKTa, B TOM YHCIIE C
npumenennem cpencts MKT.
57 KonTposabHasi pa6ot 4 o teme «MeTaibhy

XuMus ¥ oOKpy:xaomas cpeaa (2 4)




58 XUMHUUYECKas Ctpoenue 3eMid: po, MaHTHs, 3eMHasl KOpa, uX \Unmezpuposeamsv CBefieHUs IO PpH3HUYeCKOl reorpaduu B § 37
OpraHu3aIus XUMI9IecKuid cocTaB. JIutocepa u e€ XUMUIECKHAN COCTAB. 3BHAHUS O XUMHYECKON OPraHH3aIIHH IUIAHETHL.
Semms Munepansl. Pynbl. OC&Z[O‘\I'HBIe nopoasl. [lone3nsie \Xapakmepu306amb XAMUUECKUH COCTAB I€0JIOTUYECKUX
[TaHCTDI HCKOTIaeMble. XUMUYECKUH COCTaB THAPOCHEPHL. 00omoueK 3eMin.
XAMU4eCKUi coCcTaB aTMOC(EPHL. \Pa3nuyams MAUHEpAIIbl U TOPHBIE IOPOJIbI, B TOM YHUCIIE U PYAbI
JemoncTpanuu. Buneodparments! u cnaiiapl «CTpoeHne
3eMiIi 1 e€ XuMHU4eckuit coctaB». Komekius MunepaioB
1 TOpHBIX 1TopoJ. Komnexmust «Pyasl MeTaniosy.
JlaGopaTopHbIe oNbITHL. 56. V3yueHue rpaHuTa.
59 OxpaHa CTOYHMKHM XMMHUUYECKOTO 3arpsI3HEHUSI OKPYKarolen \Xapaxmepu3zoeamb UICTOYHUKH XUMHUYECKOTO 3arpsi3HEHUS §38

OKpY>KaroIleu cpeibl
OT XUMHUYECKOTO
3arpsi3HEHUs

cpensl. [1o0anbpHBIE SKOIOTHYSCKUE TIPOOIEMBI
YeII0BEUECTBA: TAPHUKOBEIH A (EKT, KUCIOTHBIC TOKIM,
030HOBBIC IBIPBHI. MeXITyHapOIHOE COTPYIHHYICCTBO B
00J1aCTH OXpaHbl OKPY>KAIOIICH

CpEIbl OT XUMHUYECKOTO 3arpsA3HECHUS. «3eIEHAs XUMIS.
JlemoHcTpanuy. BugeodparmeHTsl u craiiasl
«["11o0anbHbBIE 9KOJOTHYECKHE MPOOIEMBI YeTIOBEUECTBAY

OKpY’KaloIIel Cpepl.

Onucvleams TI00aTBHBIC SKOJIOTHIECKUE TIPOOIIEMBI
YeIIOBEYECTBA, CBSI3AHHBIC C XUMUUECKUM 3arpsi3HCHHAEM.
[Ipeonacams TTyTH MUHAIMHA3AIIUHA BO3JCHCTBUS XUMHUECKOTO
3arps3HCHUS Ha OKPYKAIOIIYIO CPEy.

[ Ipueodums IPUMEPHI MEXKIYHAPOIHOTO COTPYAHUICCTBA B
001acTu OXpaHbl OKPYKAIOIIEH Cpeabl 0T XUMHYECKOTO
Barpsi3HEHUs

O000meHne 3HAHUI 10 XMMHH 32 KYPC 0CHOBHOM mKoJblL. [loaroroska k OCHOBHOMY rocyiapcTBeHHOMY 3k3ameny (OI'J) (7 u)

60 BemectBa CTpoeHne aToMa B COOTBETCTBUH C MOJIOKEHUEM [ Ipeocmasnsime undopmanuio o Teme «Ilepronnyeckuit §39
XUMHUYECKOI0 35eMeHTa B [lepuoanueckoil cucreme. 3axoH u [lepuoauueckas cucrema Jl. 1. Menzaeneena B cBete
CTpoeHHE BellecTBa: XUMUYECKasl CBSI3b U TEOPUH CTPOCHHS aTOMay B BHIIE TaOJIHUI], CXEM, OITOPHOTO
KpUCTANINYECKUE PEIIETKH. 3aBUCUMOCTh CBOMCTB KOHCIIEKTa, B TOM YHCJIE C IPUMEHEHUEM CPENICTB
00pa30BaHHBIX AIIEMEHTAMH IIPOCTHIX BEIIECTB WKT.
(MeTaIoB, HEMETAIJIOB, OJTarOPOJHEIX Ta30B) OT \Bvinoninams TECTOBBIC 3aaHUS TI0 TEME.
[10JIO’KECHUS JIEMEHTOB B llepuonnueckoil cucreme. [ Ipedcmaensme uHPOPMALHIO TIO TeMe «BHIbI XUMUYECKUX
Tumonoruss HEOPraHMYECKNX BEIIECTB, IEJICHUE UX HA  [CBA3€H U TUIIbI KPUCTAIUIMYECKUX pelIETOK. B3aumMocssa3b
Kiacchl U rpynnsl. [IpencraBurenu CTPOCHUS U CBOICTB BEIIECTB» B BUJIC TAOIHII, CXCM,
OMOPHOT'0 KOHCIEKTA, B TOM YHCJIE C IPUMEHEHHUEM CPEJICTB
NKT
61 XUMHUYECKUE [Tpu3HaKy 1 ycIoBUs MPOTEKAHUS XUMHYECKUX peakiuid. [[Ipedcmasnams napopmanmio no teme «Kinaccudukarms §40
peaKIHu TUonorus XMMUYECKUX Peakluil Mo pa3audHbIM XUMHUUECKUX PEaKIH 10 pa3siuvHbIM Tpru3Hakam. CKOpOCTh

OCHOBAHUSAM. PeaK]_II/II/I HOHHOI'0 00MeHa. OKHMCIIUTEIbLHO-
BOCCTAHOBUTCJIbHBIC PCAKIINU

XUMHIYICCKUX PEaKIHii» B BUIE TAOJHII, CXEM, OTIOPHOTO
KOHCIIEKTa, B TOM 4ucie ¢ npumeHenueM cpeacts UKT.
\Bbinoansimb TECTOBBIE 3aIaHUS 110 TEME.

\Xapaxmepuzoeams OKACIUTEIFHO-BOCCTAHOBUTEIIHHEIC
[PEaKIMH, OKHUCIIUTENb U BOCCTAHOBHUTEb.

Omauyams STOT TUI PEaKIUN OT peakIiii oOMeHa.
3anucviéams ypaBHEHUS OKUACIUTEIbHO-BOCCTAHOBUTEIHHBIX
[peaKInii ¢ TOMOIIBIO AJIEKTPOHHOTO

Oamanca




62-63 |OCHOBBI XUMUYeCKHe CBOMCTBA MPOCTHIX BEIIECTB. Xapaxmepuzosams 001IHE, 0COOCHHBIC U UHIUBUAYAIbLHBIC §41
HEOPraHUYeCKOi XapakTepHbIE XUMHUECKHE CBOﬁCT?a COe00pasyoInX |CBOWCTBA KHCIIOT, OfHOBaHHfI, COJIeli B CBETE TEOPUH
N OKCHIIOB, THAPOKCHIOB (OCHOBaHI/IE/I, KHCIIOT 1 HIIEKTPOITUTHYECKON TUCCOIIHAIIAH.
aM(OTEPHBIX THAPOKCUIIOB), CONIEH \Apeymenmupoeams BO3MOKHOCTE TIPOTEKAHHUS XAMUYECKUX
[pEakIMii B pacTBOPAX SIEKTPOUTAX MCXOS U3 YCIOBHUIA.
[Knaccuguyuposamos HeOpraHMIECKHE BEIIECTBA IO COCTABY H
CBOIICTBaM.
I Ipugooums IPUMEPHI TPEICTABUTENEH KOHKPETHBIX KJIACCOB
M TPYII HEOPTaHUYECKUX BEIIECTB
64 [loBTOpEHUE U TecTupoBanue, pelieHue 3a1a4 U BhITOJHEHHE \Boinonnsims TECTHI U YIPAXKHEHUS, peuians 3a1auu 1Mo TEME.
060OIICHIE TIO TEME. YIIpaKHEHHH 110 TeEMe [Ip0600ums OIEHKY COOCTBEHHBIX MOCTIKEHHI B YCBOCHUH
[loaroroBka k ;{eMH'
U OppeKmupo6ams CBOM 3HAHHS B COOTBETCTBUH C
KOHTPOJIbHO# pabore MIaHAPYEMBIM PE3YIHTATOM
65 KonTposabHas pabora S «torosasi no Kypcy OCHOBHOM IIKOJIbD)
66 AHaJIM3 KOHTPOJIbHOM pabOTHI.
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