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1. TEMATHYECKOE IINTAHUPOBAHUE

(2 gaca B HeelnmO B 8 Ki1acce, 2 yaca B Hezelto B 9 kiacce, Bcero 136 yacoB, 3 Hux 10 yacoB —pe3epBHOE BpeMs)

/11 HaumenoBanue yueOHOTro pasjena Kypca «XuMus», KonnuecTtBo 9acos B KomnmaecTBo 9acoB B wactu KonmvecTBo acoB u3
OCHOBHOE 0011ee 00pa3oBaHKe 00s13aTeIbHON YacTH (hopMupyemMoOii yuaCTHUKAMH o011ero Ha padoThI
y4eOHOro TUTaHa 00pa3oBaTeIbHBIX KOHTPOJIBHOTO XapakTepa
OTHOIICHHUI (KOHTPOITLHBIE, UTOTOBBIE
paboTHI IO TEME,
MPAKTUYECKHUE)

1 ITEPBOHAYAJIBHBIE XUMNYECKUK ITOHATUA 21 - 7

2 BAXXHEUIIWE KJIACChI HEOPTAHUYECHUX 24 - 5
BEHIECTB

3 CTPOEHHE ATOMA. HEPI/IOI[I/I‘{ECKI/II?'I 3AKOH 11 - 1
N ITEPUOINYECKAA CUCTEMA XUMNYECKUX
OJIEMEHTOB JI. 1. MEH/IEJIEEBA

4 KOJIMYECTBEHHBIE OTHOIIEHUA B XUMWA 8 - 1

5 CTPOEHHME BEHIECTBA 6 - 1

6 MHOT'OOBPA3BUE XUMUUYECKUX PEAKLIMI 12 - 2

7 MHOI'OOBPA3UE BEILIECTB. HEMETAJIJIBI 1 X 28 - 5
COEIVHEHMA.

8 MHOI'OOBPA3UE BEHLIECTB. METAJIJIBI 1 UX 16 - 3
COEMHEHM .

BCETO 126 - 25

Peszepsnoe epems 10 uacos




2. COAJEP) KAHUE KYPCA XUMUHU 8-9 KIIACCOB
8 KJIACC

Tema 1. IlepBoHayanbHble XUMHYecKHe NOHATHA. [Ipeamer xumun. XuMus U Ipyrue ecrecTBeHHble Hayku. HaydHoe HaOnroneHue Kak OAMH U3
METOAOB XUMHMH. XUMHUYECKUH IKCHEPUMEHT — OCHOBHOM METOJ| M3y4eHMs CBOMCTB BeIIEeCTB. Xumuueckas jabopartopus. OO0OpyaoBaHHE XHMHYECKOI
nabopatopuu. [IpaBuna Oe3o0macHOro IMoBeleHUs B XUMHUYecKoW Jsaboparopuu. O3HaKOMJIEHHE C MPOCTEHINMMHM MAHUNYJSLMSIMU C JIAOOPATOPHBIM
000pyZOBaHUEM: IITATHBOM, HarpeBarelbHbIM npudbopom. Yucteie BemecTBa. CMmecu BemiecTB. ['ereporenHbie 1 roMoreHHble cMecu. [Ipuémsbl pasnenenus
cMmeceit. Pu3nveckrue 1 XUMUYeCcKHe sSBIeHus. [IpU3HaKky XUMUYECKUX peakluii: u3MEeHEeHHe OKpacKu, 00pa3oBaHue ra3a, BIICJICHNUE CBETA U TeIla, MOSIBICHHE
3araxa, BBITIQJICHUE 0CaJIKa, PACTBOPEHHUE OCaIKa. XUMHUECKUH 2JIEMEHT. 3HAKU XUMUYECKUX 3IeMeHTOB. CocTaB BemiecTB. KauecTBEHHBIN 1 KOJTHMYECTBECHHBIN
coctaB. Xumuueckast ¢popmyna. Munexc. Urenne xumuaeckux ¢opmyi. Ilpocteie BemectBa. CrioxHbie BemecTBa. bunapHbie coenunenus. Homenkmnarypa
OuHapHBIX coeauHeHmid. CocTaBlieHne Ha3BaHWN OMHAPHBIX COSAMHECHUN 0 M3BECTHOU (opmyne BemecTBa. JtanoH. OTHOCUTEILHOCTh U3MEHEHUH. Macca,
OTHOCHUTEJNIbHAsl aTOMHasi Macca M OTHOCHUTEIbHAs MOJEKyJspHas Macca. MaccoBas J0JsI XMMHUYECKOIO JIEMEHTa B CIIOKHOM BeEIECTBE. BalleHTHOCTS.
Omnpenenenne BaJeHTHOCTU 1O (opMysie BellecTBa. Y TOUHEHHE MPaBWJI COCTABICHMs Ha3BaHMM OuHapHBIX coequHeHuil. CocraBieHue GopMyn OMHAPHBIX
COEIMHEHUH MO0 UX Ha3BaHMSIM. 3aKOH IOCTOSHCTBA COCTaBa BELIECTB. [ paHUIIbI MPUMEHUMOCTH 3aKOHA. XuMuueckue ypaBHeHUs. KoaddunmenTsl. AToMHO-
MOJIEKYJISIPHOE YUeHHE. 3apOoKIeHUE U BO3pokaeHre aToMucTuku. Pons M.B. JlomoHocoBa B pa3zpaboTke aTOMHO-MOJIEKYJISIPHOTO YUEHHUS.

Hemonctpanun: Yucteie BemecTBa U cMecu. CoxpaHeHHe CBOMCTB BEIIECTB B CMeCsX. Paz/ienieHne reTeporeHHbIx cmeceil puiabTpoBanueM. Paznenenue
TOMOTEHHBIX cMeceil neperoHkoil. dusnmyeckue sBICHUS M XUMHYecKkue siBieHud. [Ipu3Haku xumMudeckux peakuuid. ONBITHI, WUIIOCTPUPYIOUIUE 3aKOH
COXpaHEHHUS MACChl BEIIECTB MPU XUMHUYECKUX PEAKITUSIX.

JlaboparopHble onbIThl: OnMCaHNe BHEITHETO BU/IA BELIECTB U COCTaBJIEHHUE UX (POPMYJI O U3BECTHOMY cocTaBy. OnrcaHne BHEITHETO BUAA MIPOCTHIX U
CIIO’KHBIX BelecTB. CocTaBieHne MOieel MoJieKysl OMHapHBIX coequHenuil. [IpokanuBanue MeTHOM MPOBOJIOKU B IJIAMEHU CIIUPTOBKH.

[Tpaktuueckue 3anstus: Ilpaktudeckas padora Nel Ilpuemsl paGoThl ¢ 1abOpaTOPHBIM LITATUBOM M HarpeBaTeslbHbIMU mpudopamu. [IpakThueckas
pabota Ne 2 IlpaBuna HarpeBanus. Ctpoenue ramenu. Ilpaktuueckas padora Ne 3 Ouunctka noBapeHHo# conu. [Ipaktudeckas padota Ne 4 Xumudeckue
peaxkuuu. [Ipu3Haku U ycioBUs IPOTEKaHUS.

Pacuéranie 3aJa4u. MaccoBas J0JIA XUMHYECKOT'O 3JIEMCHTA B CJIOXKHOM BCIIICCTBCE.

Tema 2. Baxdelimime KkJjacchl HeopraHudeckux BemiecTB. Kimaccudukamms. OcHoBanusi kinaccudukanuu. BemectBa MonekyasipHOTO |
HEMOJICKYJISIPHOTO CTpOeHHUsA. MeTayibl U HeMeTallbl. [lepBoHaUampHOE MpeACTaBiICHHE 00 aUIOTPONHMH Ha MPUMEpPE MPOCTHIX BEMIECTB, 00pa30BaHHBIX
KHCIIOPOJIOM U YIiaepoAoM. XHUMHUYECKU# 3neMeHT kucinopoi. Kucnopon B mpupoje. IIpocToe BemecTBo KHCIOpoa: XUMudeckas (popmyna, OTHOCUTEIbHAsS
MoJIeKyJIsipHas Macca. Pu3znueckue cBocTBa Kuciaopoaa. BzaumoaeiictBue kucmopoa ¢ MeTauiaMu (Ha IpuMepe KallbLIMsl, MarHUs, MEJ1), C HeMeTaJlJlaMu (Ha
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npuMepe cepbl, yriepoaa, ¢ocdopa CIOXKHBIMU BellecTBaMH (Ha mpumepe MeraHa). ['openue. IlepBoHauanbHOE NMpEACTAaBIEHUE O PEAKLUAX OKHUCIICHUS.
Kucnopon kak okucnutens. Oxcuapl. Okcuapl Kak OuHapHble coequHeHus. Pu3nyecKkue CBOMCTBA OKCUAOB. XUMHYECKHUIl 3JeMeHT Bojopol. Bomopon B
npupoae. [Ipocroe BemiecTBO BOAOPOI: XUMHUecKas (popmysa, OTHOCUTEIbHAs MoJieKyispHas Macca. [lomyuenue Bomopona B naboparopuu. [TpunHummb
neiicreus anmaparta Kumnma u npubopa .M. Kupromkuna. Codupanue BoI0po/ia METOIOM BBITECHEHHUS BOJBI. Mepbl 6€30MMacHOCTH MPU pabOTe ¢ BOJAOPOIOM.
B3aumozeiicTBue Bomopojia ¢ KUCIOPOIOM, CEpOM, XJIOpPOM, a30TOM, HaTpueMm, Kaimblmem, okcuaom sxeneza(lll), oxcumom memu(Il). IlepBonHavasibHbIC
NPEJCTaBICHUS O BOCCTaHOBJIECHWHU. Bomopon xak BoccranoButesdb. Boma. CocraB Boabl. dusndeckne CBONCTBa BOJbL. PacTBopuMocTh BemiecTB. Tabmimia
pacTBopuMocTH. MaccoBasi 107151 paCTBOPEHHOTO BellecTBa B pacTBope. HeHachlleHHbIe, HaChIIEHHBIE U TIEpEChIIeHHbIe pacTBOPHI. [loayueHne 4ucToil BOJIbI.
B3aunmopeiictBue Boapl ¢ Merauiamu. llepBoHauanbHOE MpEACTaBICHUE O pAJle AKTMBHOCTH METAJUIOB. B3ammojnelcTBHEe BOABI C OKCHUAAMHU METAJUIOB.
WNuaukatopel. Okpacka MeTUIIOpaHXka, Jlakmyca U (peHondranenHa B HEHTpaabHOW U IIENOYHOM cpene. IlepBoHavansHOE mpencTaBieHHe 00 OCHOBAHMSIX.
[IporHo3upoBaHue BO3MOKHOCTH B3aMMOJICHCTBHSI BOJIBI C OKCHIaMU METAJIJIOB C TOMOIIBIO TaOIHUIIBI pacTBOPUMOCTH. ['uapokcuabl. ['Mapokcupl METAIOB U
HeMeTalsIoB. B3anMopeiicTBue Boibl ¢ okcugamu yrieponaa, hocdopa(V), cepri(VI). M3meHeHne okpacku METHIIOpaHkKa, Jakmyca, heHondranerna B KUCIOU
cpeae. HomeHknatypa ruIpOKCHIOB METAUIOB M HeMeTaoB. Kucnorsl. ['MmapokcuIibl HEMETAIUIOB KakK MPEACTABUTENM KHCIOPOACOACPKAIIUX KHCIOT.
beckucnopoansie kucinotel. CoctaB kucinot. Kucinotusiii ocrarok. HomeHkaTypa KUCIOTHBIX OCTaTKOB. OCHOBHOCTH KHUCIOT M BAJIEHTHOCTh KHCJIOTHOTO
ocratka. O01ue cBOKWCTBA KACIOT: U3MEHEHUE OKPACKU MHIUKATOPOB, B3AUMOCHCTBHE C METAJUIAMH, OKCUIAMH METAJLIOB, THAPOKCUAAMH MeTaIIoB. Oco0bIe
CBOMCTBA KOHIICHTPUPOBAHHON CEPHOM KHCIIOTHI: pAaCTBOPEHUE B BOJIE; B3aUMOJCHCTBUE C MEbI0, OOYIIIMBAaHUE OpraHWYecKux BemecTB. OcoObie CBOMCTBA
KOHIIEHTPUPOBAHHON a30THOM KHUCJIOTHI U €€ pacTBOpa: B3auMoJeicTBHME C¢ Meabto. Knmaccuduxanuu OCHOBaHMIA: OZHOKHCIOTHIE M JIBYXKHCIIOTHBIE,
HEpacTBOpPHUMBIE U pacTBOpUMBbIe (1Enoun). OOIIre CBONCTBAa OCHOBAHMIA: B3aMMOJICHCTBHUE ¢ KUciIoTaMu. Peakius HelTpanu3anuu. B3anmonaelicTBue mienovei
C KHCIOTHBIMH OKCHAaMHU. Pa3noxkeHne HepaCTBOPUMBIX OCHOBaHMM mpu HarpeBaHuu. AmdorepHOcTh. CBolicTBa aM(OTEPHBIX TUAPOKCUIOB Ha MpHUMeEpax
THIPOKCH/IA IMHKA U THIPOKCH A aIfOMUHMS (0e3 3amucu ypaBHeHu xuMmudyeckux peakuuit). Conu. Homenknatypa coneit. ['enernueckuit psin. ['enernueckuit
pSAl TUTIMYHOTO METajula Ha MpUMepax KaJiblMs W CBUHIA. [loilydeHHe COEMMHEHMM THMHYHBIX METAUIOB. ['€HEeTHYEeCKUU ps TUIMUYHOTO HEMETaia Ha
npuMepax yrieposa u KpeMHusl. BO3MOXKHOCTH TIOJIy4eHHSI COSIMHEHU HEMETAJIJIOB U3 BEIIECTB APYTHUX KJIacCOB. [ eHETHUECKUH psijJi MeTaiia, 00pa3yromero
amM(OTEepHBINA THIPOKCH/I.

JemoHcTpanuu: BemecTBa MOIEKyJIIpHOTO U HEMOJIEKYJISIpHOTO cTpoeHus. Mertamisl. Hemeramsl. ['padut kak npuMep mpocToro BeliecTBa, MMEIOILIEro
Ha3BaHUE, KOTOPOE OTIIMYAETCS OT Ha3BaHUA XUMHUECKOTro 3JieMeHTa. [loiaydyenne kuciaopoaa u3 nepMaHraHaTa Kajus 1 cOOMpaHre METO/IOM BBITECHEHHSI BOJIBI.
I'openue B kucaopoze Maruus, cepsl, ¢pochopa. Pabora anmapara Kunmna. Harnonnenne MbUIBHBIX My3bIpell CMEChIO BOJIOPOJIA C BO3JYXOM U UX IOJKUTaHHE.
[IpoBepka BomOpoma Ha 4YUCTOTYy. ['OopeHue BomopoAa Ha BO3AyXe M B Kuciaopoje. BzaummopeiicTBue Bojgopona ¢ cepou. ['opeHune Bogopoaa B XJIOpE.
Boccranosnenue Bogopoaom okcuaa meau(Il). HeyctoitunBocTh nepechilieHHOro pacTBopa THoCyIb(aTa HaTpus. ABTOMaTu4deckuil tucTiisTop. OTHOIIEHKE
BOJIbI K HATPHIO, MarHui0, Meu. OTHOIIEHHE BOJIBI K OKCHIaM Oapusi | jkene3a. McmeiTanue pacTBOPOB IIEI0Yel METHIIOPAHKEM, TAKMyCcOM, PeHOI(TaTeHnHOM.
BsaumopeiictBue okcunos yriaepoaa(lV) u ¢ochopa(V) ¢ Bomoit u ucneiTaHue MOTYYEHHBIX PACTBOPOB METHIIOPAHXKEM, JAKMYCOM, (PEeHOI(PTaIen HOM.
OTcyTcTBUE XMMHYECKON peakIMM BOJbI ¢ OKCUAOM KpemHus. CepHas, a30THast, GpochopHast KHCIOTHl KaK MPEICTABUTEIN KUCIOPOJACOACPIKALINX KHCIIOT.
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ConsiHas KACTIOTa KaK MPEICTABUTENb OCCKUCIOPOAHBIX KUCIOT. OOpasmpsl cojieli. OTHOIEHWE METAIOB K PacTBOPY COJITHOW KHUCIOTHL. B3ammopeiicTBue
okcuna menu(Il) ¢ pactBopom cepHoii kucinoTel. Bzaumoaeiicteue ruapokcuaa meau(Il) ¢ pactBopom comnsiHOM KUCIOTHL. B3anMoaeiicTBHE KOHIIEHTPUPOBAHHON
CEpHOI1 KHCIIOTHI C KypUHBIM OelKkoM (caxapom). BzaumonelicTBue KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ Mellblo. B3anMopeiicTBue TBEPIOro ruapoKcuaa
HaTpus ¢ okcuaom yriepoaa(lV).

JlaboparopHblie onbIThl: O3HaKOMJIEHHE C 00pa3liaMu METauIoB U HeMeTallioB. [lonyyenune kucinopoa u3 nepokcuaa Bogopoaa. Onrucanue BHEIIHETO
BUJIA MIPUPOJHBIX OKCHJIOB U cocTaBieHue ux ¢opmyi. [lonyuenue Bogopona B mpudope .M. Kupromkuna. Cobupanue BoAOpoJa METOJIOM BBITECHEHUS
Bo3ayxa. IIpoBepka Bogopoaa Ha yuctory. M3ydyeHne pacTBOPMMOCTH MEIHOIO KyIopoca IpH pa3HbIX Temieparypax. B3aumonencTBue Okcuaa KalblUs €
BOJOM. M3MeHeHne OKpacku MHIMKATOPOB B PACTBOpPAx KUCIOT W mienodyeil. CpaBHEHUE OKPACKM MHIUMKATOPOB B COJIIHOM M CEepHOM kucioTax. Onucanue
BHEIIIHETO BUJIa M PACTBOPUMOCTH pa3HbIX cosieil. Peakius Heiirpanusauuu. Paznoxxenne ruapokcuna menu(ll) mpu narpesannu. Amdoreprocts. [lomyuenue
coenuHeHuil maruus. [lonyueHue coefHEeHUN yriepoja.

[Tpaktiueckue 3anstus: [Ipaktuyeckas pabora Ne 5 [lomydyeHue kuciopoaa, coOupaHnue METOJIOM BbITeCHEHHs Bo3ayxa. [IpakTuueckas pabora No 6.
[Tonyuenue Bomopoma. Cokuranuwe ero. [Ipaktumueckas pabora No 7. XuMHYECKHE pEaKIMH, XapaKTePU3YIOIIHE CBONCTBA HEOPraHMYECKHX BEIIECTB.
[IpakTuueckas padota Ne 8. O0001IeHNE CBEICHUM O BaKHEHUIITUX KJlaccaX HEOPraHUUECKUX BEIIECTB.

Tema 3. Ctpoenue aroma. [lepuoanuecknii 3aK0H M epuoAMYecKasi cucTreMa XumMuieckux diementos JI.U. MenaeneeBa. AToM — cliokHas
gactuua. OnsiTel A.A. bekkepens. [Inanerapnas monens aroma 3. Pesepdopaa. OCHOBHBIE YaCTUIBI aTOMHOTO Si7jpa: MPOTOHBI M HEUTPOHBI. M30TONBI 1
M30TONHA. YTOYHEHHE TIOHATHS «XUMHUYECKH 21IeMeHT». DIeKTpoHelTpatbHOCTh aToMa. IlepBoHayanbHoOe peicTaBieHue 06 3IeKTPOHHOM clloe. EMKocTh
3JIEKTPOHHOrO ¢J10s. [IoHATHE O BHELIHEM 3JIEKTPOHHOM CJI0€. Y CTOMYMBOCTD BHEIIHETO JIEKTPOHHOTO €104. VI3MeHeHne Yuciia 3J1EKTPOHOB Ha BHELIHEM
3JIEKTPOHHOM CJIO€ C YBEIMUYCHHEM 3apsiia sipa aToMoB 31eMmenToB [-11I nepuonos. Knaccugukanus xumudeckux neMeHToB. OCHOBaHUSA KiaccU(UKaLUK.
[lepuonnueckas cucreMa Kak €CTeCTBEHHO-Hay4yHasl KilacCu(pUKalMsg XMMUYECKHUX 3JIEMEHTOB Ha OCHOBE 3apsJI0B X aTOMHBIX sijep. [lepuonuyeckas cucrema
u nepuoanyeckue Tadauisl. [lepuoa. @usndeckuii cMpici Homepa nepuoa. bonpime u Mansie nepuosl. [leproas! B pa3HbIx Gpopmax nepuoanyecKoit
Tabnuupl. ['pynnsl B KOPOTKOM U JUIMHHON GopMme nepuoanyeckoi Tabnuipl. ['aBHbIe ¥ moOouHbIe MOATpymbl. A- U B-rpynnsl. ®usnueckuii cMpic HoMepa
TPYNIbL AJIs 3JIEMEHTOB IIaBHBIX MOArpymil (A-rpymnim). @u3nyeckuil CMbICT MOPSAKOBOTO HOMEPAa XMMHUYECKOTO 3JieMeHTa. MI3MeHeHne CBOMCTB XUMUYECKUX
3JIEMEHTOB B IIEPHOJAX U rpynmnax. [lepuonnueckoe n3MeHEHUE YKCIIa JIEKTPOHOB HA BHEIIHEM JIEKTPOHHOM CJIOE€ M IEPUOANYECKOE N3MEHEHHNE CBOMCTB
XUMHUYECKUX 3JIEMEHTOB U X coennHeHuit. CoBpeMeHHast GopMyJIHpPOBKa NEPUOANYECKOTO 3aKOHA. XapaKTEPUCTUKA XUMUUECKOT0 3JIEMEHTA 10 €ro
MIOJIOKEHMIO B IIepuoindeckoit cucteme. OcHoBHbIE BexH B xku3HU [. . MenneneeBa. Knaccupukanus XuMHUECKUX 2JIEMEHTOB M OTKPBITHE MIEPHOINIECKOTO
3akoHa. Hayunsiii nogsur [[.11. Menneneena.

Tema 4. KonuecTBeHHbIE OTHOIEHUsI B XumMuu. Eqununa komudectsa BemiectBa. Yuciao Aporaapo. @uszndeckuii cMbIca KOG GHUITMEHTOB B
YpaBHEHUAX XUMUYECKUX peakiuii. UTeHne ypaBHEHUI XUMHYECKUX peakiuii. Macca ogHOro MoJs BemecTBa. Mossipaast Mmacca. MomsipHbIil 00bEM Ta30B.
3akoH ABoraapo. O0bEMHBIE OTHOLICHHS I'a30B MPU XUMUYECKUX PEaKIHIX.



Hemoncrpamuu: OOpa3ibl TBEPABIX U XKHUIKHX BEIIECTB KOJIMYECTBOM | MOJIb.

Pacuérnble 3a1aun: Pacuér kosimuecTBa BEIIECTBA 110 U3BECTHOMY YUCIY YacTUL. Pacuér koiryecTBa BEIIECTBA 10 YPABHEHUIO XUMUYECKOW PEAKIIUH.
Pacuér monspHo#i Macchl BemecTBa 1o ero opmyie. Pac4éTsl Macchl BEIIECTBA [0 U3BECTHOMY €TI0 KOJIMYECTBY U 0OpaTHbBIE pacuéTsl. Pacyérsl mo
XMMHYECKUM YPAaBHEHUSAM MACChl OJIHOTO U3 YYaCTHUKOB XUMHUYECKOW PEaKLMHU 110 U3BECTHOM MAacce APYroro yyacTHuka. Pacyér mioTHOCTH rasa no ero
MOJISIPHOW Macce U MOJIIpHOMY 00BbEMY. PacdéThl 10 XUMHUYECKUM YpaBHEHHSIM MAacChl OJHOTO M3 YYaCTHUKOB XMMHYECKOW PEAKIIMH 110 U3BECTHOMY O0BEMY
JPYTOTO YYaCTHHUKA, HAXOISAIIETOCS B Ta3000pa3HOM COCTOSIHUU. PacdéThl M0 XUMUYECKUM YPaBHEHUSM C UCIIOJIb30BAaHUEM 0ObEMHBIX OTHOIICHHI T'a30B.

9 KIIACC

Tema 1. CTpoenne BemecTBa. Xumuueckas cBs3b. OOpa3zoBaHHe MOJEKyNl BOAOpoaa, azora. KoBaneHTHas CBSI3b. DJIEKTPOHHBIE U TpaduyecKue
dbopMynbl. YTOUuHEHHWE TIOHATUS «BAJICHTHOCTHY». BaleHTHble BO3MOXHOCTU aroma. OTHOCHUTENIbHAs dSIEKTPOOTPULIATEIBHOCTh AaToMOB. Psn
anekTpooTpunarenbHocTu. [lonasprocts cBs3u. YacTtuunsliii 3apsia. KoBaneHTHas HenolisspHas U KOBaJeHTHas oJisipHas cBsA3b. Monbl. MoHHas cBs3b. ['panuibl
MIPUMEHHUMOCTH TOHATUS «BaJEHTHOCThY». CTENEHb OKHUCIICHUs. MakcuMaibHas 1 MUHUMAaJbHas CTENEHU OKucieHUs. OmnpenesieHne CTETeHH OKUCIICHUS 110
AJIeKTPOHHOH (popmyrie BemecTBa. OnpeneneHne CTeNeHH OKACICHUS M0 MOJIEKYISIpHOH (popMysie OMHApHOTO COeTMHEHNs. BaneHTHOCTD, 3apsil HOHA U CTEIICHb
okucnenus. Kpucramipl. TUmbl KpUCTaNTMYECKUX PEMIETOK: aTOMHAs, MOHHAs, MOJICKYISpHAs. 3aBUCHMOCTHh ()M3WYECKUX CBOMCTB BEIIECTB OT THUIIA
KPUCTAUTNYECKON pemérku. JlemoHcTpamun Mojaenn KpUCTaJUIMYECKHX pEHIETOK BOJBI, XJIOpUAA HATpusi, anmasa, rpadura. JlaGopaTOpHBIE OIBITHI
CocraBienue mozeneit Monekyi. Onucanue GU3NIECKUX CBOMCTB BELIECTB C pa3HBIM THIIOM KPUCTAJUIMYECKON PEIIETKH.

Tema 2. MHoroo0pa3ue XuMH4YeCKUX peakuuii. OKUCIIEHNE, BOCCTAHOBJIICHUE, OKUCIIUTENb, BOCCTAHOBUTENb C TOUKU 3PEHMSI U3MEHEHMS CTEIIEHEN
OKHUCJIEHHsI aTOMOB. OKHCINTEIbHO-BOCCTAHOBUTENIBHBIE peakuuu. MoisipHas KoHueHTpauusa. CKOpOoCTh XMMHYECKOH pPEAaKUUH. 3aBUCHMOCTb CKOPOCTH
XUMHUYECKOHN peakluy OT YCIIOBUH €€ MPOBE/ICHUS: HarpeBaHUE, YBEIMUEHUE KOHIIEHTPAIIMH UCXOJHBIX BEIECTB (/1711 TOMOTE€HHBIX peaKlUii) U1K TOBEPXHOCTH
CONPUKOCHOBEHHS (/1151 TeTEPOTrE€HHBIX peaklinii), NCIOJIb30BaHue KaTanu3aropa. [Ipsmas u oOpaTHast xumudeckue peakuuu. O0paTMble XUMUYECKHE PEAKIINUH.
W3MeHeHrne CKOpOCTH XUMHUYECKOW peakldy BO BpEeMEHH. XMUMHUYECKOE paBHOBECHE. DIJIEKTPONPOBOJHOCTH PACTBOPOB. DJIEKTPOIUTHI U HEIIEKTPOJIUTHI.
OnexkTponutuyeckas auccouuanus. CuiibHble M cladble AJIEKTPOJIUTHI. YPaBHEHUS AJIEKTPOJIUTUYECKOW Jucconuanuu. Peakuuu HOHHOro oOMeHa.
MounekynsipHble U MOHHBIE YPAaBHEHMSI XUMUYECKUX peakUui. XMMHUYECKHE CBOMCTBA KHUCIOT U OCHOBAHMH C TOYKHM 3PEHUS TEOPUU BJIEKTPOIUTUYECKOU
mucconnanuu. OnpeneneHne KUCIOoT U iefouei Kak 37eKkTpoauToB. O6mue cBoiicTBa kucioT. OO1ire cBoiicTBa oOcHOBaHUHN. B3anMoeiicTBue pacTBOpoB coneit
C pacTBOpaMH KHUCJIOT U 11ejo4eil. B3aumoaeicTeue pacTBopoB coiieli Apyr ¢ ApyroM. [lepBoHauanbHOE NpeACTaBIEHNE O KAYECTBEHHBIX PEAKLIUAX Ha KATHOHBI
U aHuOHbl. OCHOBaHUS KJIACCH(PHUKAIMKA XUMUYECKUX peakiuid. XMMHUYECKHE PEaKLUU COeIMHEHMS, Pa3JIOkKEeHHs, 3aMEIIeHUs, 0OMEHa, SK30TepMUYECKHUE,
HHIOTEPMHUYECKHIE, OKHUCIUTEIHLHO-BOCCTAHOBUTENbHBIE, KATATUTHYECKHE, 0OpaTUMbIe U HEOOpaTUMBIE.

JemoHncTpauuu: 'operne menu B xsope. ['opeHne Bogopo/ia B xyiope. MsMeHeHne CKopoCcTH XMMHUYECKOM peakliiy pY HarpeBaHuH BemecTs. CMelleHue
xumudeckoro paBHoBecus B cucteme «2NO2 N2Og». M3ydeHune 351eKTponpoBOJHOCTH BEIIECTB M paCTBOPOB. B3anMoeiicTBrie pacTBOPOB: a) THAPOKCHIA HATPHS
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M a30THOM KHUCJIOTHI; 0) CEpHOM KHUCIOTHI M TUAPOKCHAA Kajus; B) KapOOHATa HATpPHUS W COJISTHOM KUCHOTHI; T) cynbdara menu(ll) m rumpokcuma kamws.
PactBopenue ruapokcua xenesa(lll) B pactBope cepHOit KUCIOTHI. DHIOTEPMUUYECKUE PEAKIIMHI. DK30TEPMUUECKHUE PEAKIIUH.

JlaboparopHblie onbITel: OKHUCIEHHE MEN KUCIOPOAOM Bo3ayxa. BoccranoBnenue okcuna meau(ll) Bonopogom. BinsHue koHIEHTpauy Ha CKOPOCTh
XUMHUYECKON peakuuu. BiusHHEe NMOBEPXHOCTH CONPUKOCHOBEHHUS HA CKOPOCTh XMMHYECKOM PEakUMH. BiusHue KaTanu3aropa Ha CKOPOCTb XMMHUYECKOU
peakuuu. M3ydeHrne BO3MOXXHOCTH B3aUMOJICHCTBUS Map PaCTBOPOB: a) TUAPOKCUIA HATPUS U a30THOM KUCHOTHI; 0) xnopuna xkene3a(lll) u a30THON KUCTOTHI
B) rupokcuaa HaTpus u xjaopunaa xenesa(lll). O6mue cBoricTBa kuciaoT. O6mme cBoiicTBa menodeli. CBOKWCTBA paCTBOPOB COJIeH. XMMHYECKUE PEAKIIMH Pa3HbIX
THUIIOB.

[TpakTuueckue 3anstus: [Ipaktudeckas padora Ne 1. YcnoBus TedyeHHs peakliuii B pacTBOPAx 3JIEKTPOIUTOB 10 KOHIIA.

Tema 3. Muoroo0pa3sue Bemects. Hemera/uibl 1 ux coennHeHus. [lonoxenne HeMeTamioB B IEPUOANYECKON CUCTEME XUMUYECKUX AneMeHToB J[. 1.
Menpeneesa. DIEKTPOHHOE CTPOEHUE aTOMOB HeMeTaJlIoB. IIpocTeie BemecTBa — HeMeTallbl KaK OKUCIMTENIN U BOCCTAaHOBUTENN. Pacinpenye npeacraBieHni
00 aJIJIOTPOIMH Ha TPUMEPAX NPOCTHIX BellecTB hocdopa u cepsl. [logoxkeHne raroreHoB B nepuoANYecKoil cucteMe Xxumuueckux aneMenTos [I.11. Menneneesa,
CTpPOEHHE aTOMOB M MOJIEKY]l. B3aumopeiicTBue xyiopa ¢ BOAopoJoM, ¢pochopoM, HATpUEM, KEIe30M, Meb0, MeTaHoM. [loiyueHne Xjopa 3JeKTpOoIu30M
pacTBopa XJIOpUAA HATPUsL; B3aUMOJICHCTBUEM KPUCTAJUIMYECKOT0 MIEpMaHIaHaTa Kajaus C KOHLEHTPUPOBAHHBIM PACTBOPOM COJITHOM KUCIIOTBI. XJIOPOBOJIOPO.
PactBopenue xyopoBoiopoaa B BOJE, OKUCICHUE XJIOPOBOIOpoaa B mpucyrcTBun xjopuaa meau(ll), Bzaumoneiicteue ¢ aneruneHom. ColisiHasi KHCIOTa Kak
CWJIbHBIN AJIEKTPOJIUT: B3aUMOJIEHCTBUE C METAJUIaMH, OKCHJIaMU M THJIPOKCHIaMU METAJUIOB, C COJsIMU. XJopuabl B pupojie. [lonydyenue xaopoBogopoia u
COJISTHOHM KHCJIOTBI B IPOMBIIIUIEHHOCTH (CHHTE3) U B 1Ta0OPaTOPHH U3 KPUCTAITMYECKOT0 XJIOPH/Ia HATPHS U KOHIIEHTPUPOBAHHON CepHOI KUCIOThL. PU3nUecKre
cBoiicTBa (ropa, Opoma u oxa. CpaBHEHHE MPOCTHIX BEIIECTB Kak okuciuTenei. OOmue cBoiicTBa rajJoreHOBOJOPOJIOB KaK 3JIEKTPOJUTOB. ['anoreHuasl B
npupoae. buonorudeckoe nevicrsue ranoreHos. [lonoxeHune Kuciaopoaa 1 cepbl B IEPUOJUIECKON CUCTEME XMMUUECKUX 1eMeHToB .M. MenzaeneeBa, ctpoeHne
UX aTOMOB. AJUIOTPONUS KACIOpoJa U cepbl. CpaBHEHNE XUMHUYECKUX CBOMCTB KHCIIOPOJA U CEphl HA IPUMEpax B3aUMOJAEHCTBUS C BOJOPOIOM, ATIOMUHHUEM,
xene3oM. BoccranoButenbHbIe cBocTBa cepbl. [lomyuenue cepwl. CepoBomoposa. BoccTaHoBUTENbHBIE W OKUCITUTEIBHBIE CBOWCTBA CEPOBOAOPOJA.
CepoBonoponnas kucinora. Cynepuasl B mnpuposae. buonormueckoe neiictBue cepoBopopona. KauectBenHass peakiuss Ha cyinbduu-uoH. Ilomyuenue
CepoBOJIOpOAa B MPOMbIIUIEHHOCTH U B jaboparopun. Okcun cepbi(1V). Ilonydenne okcuna cepbi(IV) u3 cepbl, cepoBogoposa, IPUPOIHBIX CYIb(HUI0B.
OKHCIUTENTEHO-BOCCTAHOBUTENIbHBIEC CBOMCTBA okcuaa cepbl(IV): B3anmoelicTBue ¢ kucimopoaom, okcuaom yriepoaa(ll). Bzaumoneiicteue okcuaa cepa(IV) ¢
BOJIOM, pacTBopamu menodeid. Cynbdutel u ruapocyiabhutel. Oxcup cepbl(VI): BzaumoaelictBrue ¢ Boaoi. OKUCINUTENbHBIE CBOMCTBA: peakius ¢ hochopom,
Honom kanus. [Tomydenue oxcuna cepoi(VI). dusnyeckre cBOHCTBAa CepHON KHCIOTHL. PacTBopeHHe cepHOIl KUCIOTH B Bojie. CBOMCTBA CEPHOM KUCIIOTHI Kak
aneKkTpoinuTa. OCOOEHHOCTH CBOMCTB KOHLIEHTPUPOBAHHOM cepHOil kucioThl. CynbdaTsl U ruapocyiabdarsl. KauecTBeHHas peakuus Ha cynbdar-uoH. [leppas
IIOMOUIb IPU OKOTax CEpHOM KuciaoTol. Cxema MOoIydeHMs] CEpHOM KUCIOTHI B NpoMblluieHHOCTU. CpaBHeHHME cBOMCTB HeMmerawioB VI-VII rpynm u ux
COEUHEHMH. A30T KaK XMMUUYECKHUN 3JIEMEHT U KaK POCTOE BELIECTBO: CTPOEHUE aTOMA U MOJIEKYJIBI a30Ta. DU3NUecKHe CBOMCTBA a30Ta. A30T KaK OKHUCIIUTEND
(peakiuu ¢ JJUTHEM U BOJOPOJIOM) U BOCCTAHOBHUTEIND (PEaKIUs C KUCIOpoaoM). Asutotporust pochopa: kpacHbld U 6enbii pocdop. CpaBHEHHE XUMUYECKOU



AKTUBHOCTH aJIOTPOMHBIX Moaudukammii gocdopa. OxucnurenpHbie cBoicTBa (ochopa (peakmus ¢ KajaueM), BOCCTAHOBHTEIbHBIE CBOMCTBa (ochopa
(peakuuu ¢ KuciaopogoMm u xyopom). Ilomyyenue azora u docdopa. AMMuUak: cTpoeHre MOJEKyIbl, pu3nyecKkue cBoicTBa. PacTBopeHne aMMuaka B BoOJE.
JIOHOpHO-aKIENTOPHBINA MEXaHU3M 00pa30BaHUs KOBAJCHTHOMN CBA3HM B HOHE aMMOHHUA. AMMUa4Has Boja. XUMHUYECKUE CBOMCTBA aMMHUaKa: B3aUMOJICHCTBUE C
KHCJIOTaMH, TOpeHHe, KataauTuieckoe okuciaenue. Conu ammonus. Kauectsennas peakuust Ha uon ammonusi. Oxkcua azota(l). BoccranoBurenbHble CBOMCTBA
(peakiusi ¢ pacTBOPOM IepMaHTraHaTa Kajusi B KHUCJIOW Cpe/ie); BOCCTAHOBUTEIbHBIE CBOWCTBa (peakuuu ¢ BoaoponoM, yriém). Oxkcun azora(l) kax
HeconeoOpasyromuii okeua. Oxcup azota(ll): okucneHWe KUCIOPOAOM BO3ayXa, TepMmuueckoe pasznoxkenue. Okcun azota(lV): B3ammopeiicTBue ¢ BOJIOH,
ropenue yrisi B atmochepe okcuna azota(lV). CpaBHUTEIbHAS XapaKTEPUCTHKA OKCHUIOB a30Ta. OKCHIIBI a30Ta KaK O/IHA U3 MPUYHH BOZHUKHOBEHUS KUCIOTHBIX
noxzaei. AszotHas kuciora. Ouznueckrue CBOMCTBA a30THOM KHUCIOTHL. OcoOble XMMHYECKHE CBOMCTBA a30THOM KHUCIIOTHI — B3aMMOJCHCTBHE C METaUIaMHU.
CpaBHeHHE peakIIuii xee3a ¢ paCTBOpaMHU CEPHOI M a30THOM KUCIIOT. B3anMoeiicTBre Mei ¢ KOHIIEHTPUPOBAHHOM a30THOM KHCIIOTOM U ¢ paCTBOPOM a30THOM
kucnotel. Hurtpatel. Pa3noxenue HUTpaToB mpu HarpeBaHuu. [IpuMeHeHHe a30THOW KHCIOTHI M HUTPATOB. Baxkueiimme coeaunenusi docdopa. Oxcun
docdopa(V): nonyuenue, B3aumoieiicTBue ¢ Booil. OprodocdopHas Kkuciora: puandeckue CBONCTBA, JTUCCOLUAIUS, CBOMCTBA pacTBOpa GochOpHOIl KUCIOTHI
Kak anekrponuTa. Tpu psaa pocdaros. [Ipumenenue coneii pochopHoit KUCIOTHL. IBTpodHKaIus BogoéMoB. Yriaepo. [IpocTeie BemecTBa HEMOIEKYISIPHOTO
CTpocHHs, 00pa3oBaHHBIC YIIIEPOJOM: aiMa3 M TpaduT, UX CTPOCHHE W (U3HUYECKHE CBOWCTBA. AnCOpOIus. XUMHUYECKHUE CBOWCTBA MPOCTHIX BEIIECTB,
00pa30BaHHBIX YIIIEPOJOM: TOPEHHE, B3aMMOJCHCTBHE C MeTaulaMH (KaJIbLIMEM W aJlOMUHUEM), BonoH, okcumom skene3a(lll). Bomopomnbie coenuHeHUs
yrieposa. MetaH: ¢pu3nuecKkue CBOMCTBa, TOPEHUE, TUPOIU3. DTEH: MOJIMMepU3alus. ITUH: TOPEHHUE, MPUCOeAMHEHHE Boiopoaa, peakuus H.Jl. 3enmunckoro.
benzon: xumuueckas popmyna, odnactu npumeHenus. Oxeun yraepoaa(ll): momyuenue, ropeHne, B3auMoIeiCTBHE C BOIOM, BOCCTAHOBJICHHE Kelle3a U3 OKCHIA
xeneza(Ill). Oxcun yrnepona(IV): peakuus ¢ MaraueM, yriepogoM, TBEPbIM FHIPOKCUIOM HaTpusi. buonornueckoe neicTBre OkCuaoB yriepojaa. Hectoiikocts
yroJibHOM KucnoThl. KapOoHATHI: pa3iokeHne HEpaCTBOPUMBIX KapOOHATOB MPH HarpeBaHUM, B3aUMO/ICHCTBHE C PACTBOPAMU CHIIBHBIX KHCIIOT; MPEeBpaICHHE
B ruapokapOoHathl. ['mapokapOOHATHI: pa3lokKeHHe MPU HarpeBaHUM, B3aUMOJIEHCTBHE C pacTBopamu mienodedd. KapOonatel B mpupope. [IpumeHeHue
kapOoHaToB. Kpemuuii. Ammotpornus kpemHus. BzaumoseiicTBre KpeMHUS ¢ KUCIOpooM U yriiepoaoM. Kapbopynna. Oxkcuj KpeMHHS: B3aUMOJICHCTBUE CO
mieioyamMu, KapOoHaTOM HaTpus W yriiém. PasnmokeHue kpemHHeBOW kucinoThl. [Ipupomnsie cunmukatsl. Ctekio, dapdop, ¢asHc, KepamHuKa, IEMEHT Kak
HCKYCCTBEHHbIE culinKaThl. CpaBHEHHE CBOMCTB HeMeTaioB [V—V rpynn u ux coeinHeHUi.

HemoncTpanun: Ou3ndeckue CBONCTBa HEMETAIIOB (cepa, o, OpoM, KHUCIOpo ). Mojienn KpucTauIMiuecKiuX pemeTok anmasa u rpadura. [lomyuenue
XJiopa ¥ ero ¢pusnveckre cBoicTBa. ['openue B xiope Boopoaa, pocopa, HaTpus, xenes3a, Meau. [lonydenue XI0poBo1opoa U3 KpUCTAIUTMYECKOTO XJIOpHIa
HaTpUsl U KOHIEHTPUPOBAHHON CEpHOM KHUCIOTHI. «XJIOpPOBOAOPOAHBINA (hoHTaH». OOpa3ibl NPUPOAHBIX XyopuaoB. dusnueckue cBoiicTBa OpoMa U Hoja.
BiaumopeiictBue 6poma u fiona ¢ amomuaneM. [lonydenne miactuyeckoit cepol. ['opeHne Boiopoaa B mapax cepbl. B3aumoeiicTBue cepsl ¢ xene3oM. ['openue
cepsl B kucnopose. [lomyuenune cepoBomoposa. I'operune cepoBogopona. Okucienne cepoBoaoposa xiuopuaom xenesa(lll). Pacteopenue oxcuaa cepri(1V) B
BOJIC€ M MCIIBITAaHUE pacTBOpa MHIMKATOpoM. PacTBopeHmue cepHO#l kuciaoTel B Boje. OOyriMBaHHE KOHIEHTPHUPOBAHHOW CEPHOW KHMCIOTOW OpPraHUYECcKUX
BellecTB. B3anumoeiicTBie KOHLIEHTPUPOBAHHOM CEpHON KUCIOTHI ¢ Meabio. ['openue pocdopa B kucnopoze. I'openne gpocdopa B xnope. [lonyuenne ammuaxka.
«AMMHauHBIN poHTaHy». Bo3ronka xmopuaa ammonus. [lonyyenne okcuaa azora(ll) u ero okucnenue Ha Bo3ayxe. [lomyuenue okcuaa azota(IV) u ropenue yris
B HEM. CpaBHEHHE XMMHUUYECKHX PEAKIUM *Keje3a ¢ pacTBOpaMU CEPHOM M a30THOW KHUCJIOT. B3auMopaelcTBue Meau ¢ paCTBOPOM M C KOHIEHTPUPOBAHHOU
a30THOM KuCIOTON. Pa3noxkeHne HUTpaTa Kanus Npu HarpeBaHUM. [ 'opeHue yris u cepsl B cenutpe. Kpucrannnueckue peméTku anmasa u rpadpura. Ancopouus
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yriaéM ra3oB; TOPEHHE YIJIi B KUCIOpojae. Mojenu MOJIEKya MeTaHa, 3TeHa, 3TuHa. ['openune merana. ['openue oxcuna yraepona(ll). 'openne maruus B
YIIEKUCIOM rase. BzaummopnelicTBue TBEPIOrO THAPOKCHIA HATPUSA C YIIEKHCIBIM ra3oM. Kpucrainudeckue pemETKM KPEMHHUS M OKCHJAa KPEMHHA.
BelnenaunBanue crexia.

JlaGopatopHbie onbITH: M3yueHre CBOMCTB CONSHOW KUCIOTHI Kak AjeKkTpoinTa. KauecTBeHHas peakuus Ha XJI0puia-uoH. B3amMopelictBue OGpommuna
HaTpUs C XJIOPHOW BOJIOM; MoauAa HaTpus ¢ OpoMHOI Bojoi. PaccmoTpeHne o0pa3loB NpUpOIHBIX rajoreHu10B. KauecTBeHHas peakius Ha CyJb(UI-HOH.
Paccmotpenune 00pa3nioB nmpupoaHbX CynbhuaoB. M3ydeHne CBOWCTB pacTBOpa CepHOM KHUCIOTHL. KauecTBeHHas peakius Ha CyiabpaT-uoH. PaccMoTpenue
00pa31ioB NpUPOAHBIX cylbdaToB. M3MeHeHne OKpacku MHIUKATOPOB B pacTBope dochopHoil kuciaotsl. KauecTBeHHas peakuus Ha ¢ocdar-nod. Onucanue
¢u3nveckux CcBOMCTB 00pa3noB NpupoAHbIX (ochaToB. Ancopbums yrinéM pacTBOPEHHBIX BemiecTB. B3ammoneiictBue oxcuna yraepona(IV) c¢ pactBopom
T'MJIPOKCUAA KaJblMsl ¢ 00pa3oBaHUEM KapOoHaTa M ruapokapOoHaTa Kayiblus. Pa3nojkeHue ruspokapOoHaTOB Mpu HarpeBaHuu. KauecTBeHHas peakius Ha
kapOonatel. Onricanne PU3NUECKUX CBOMCTB 00Pa3LlOB MPUPOIHBIX KapOoHaTOB. O3HAKOMIIEHUE ¢ 00pa3IaMy MPUPOJHBIX M NCKYCCTBEHHBIX CHUIIMKATOB.

[Tpaktueckue 3anstus: [lpaktuueckas padora Ne 2. Pemenue skcnepumeHTanbHbiX 3anad «Hemertamnst VI-VII rpynnm u ux coequHEHHS.
[Tpaktuyeckas padora Ne 3. TlomydeHue aMmmuaka u uzydeHue ero cBoictB. [Ipaktuueckas pabora Ne 4. KapOonatsl. Pemenne skcniepuMeHTaNbHBIX 3a7a4
«Hewmeramnsl IV-V rpynn u ux coe1MHEHUs».

Tema 4. MHuoroo0pasue BemectB. MeTtajibl U MX coelnHeHHs. [lepBoHayanbHbIE NMPEACTABICHUS O METAJUIMYECKON CBSI3U UM METAJUIMYECKOMN
KpUCTaJIIM4ecKoi pemérke. O01mue cBoiicTBa METAJUIOB: KOBKOCTb, MJIOTHOCTb, TBEPAOCTH, 3JEKTPO- U TEIUIONPOBOJHOCTD, LIBET, «METAJUIMYECKUN» OJIeCK.
Meramibl Kak BOCCTAHOBHUTEJIM: PEAKIUU C KUCIOPOJOM, PAaCTBOPAMH KHUCIOT, cOJsiMH. Psn aktuBHocTH MmetawioB. lllenounsie meramnsl. [lonoxxenue B
IIEPUOIMYECKON CHCTEME XUMHMUYECKUX 21eMeHToB .M. MenneneeBa, ctpoeHre aToMOB. XMMHUYECKHE CBOMCTBA: B3AMMOJICHCTBHE C KUCIOPOAOM, TAJIOTEHAMH,
cepoil, Bogoi, pactBopoMm cyibdaTta menu(Ill). ['Mapokcuabl mMENOYHBIX METaIoB: (U3NYECKHue CBOWCTBA, aucconuanus. Conu MIENOYHbIX MeTaioB. 21
Kanpuuii. [Tonoxxenne B nepuoanveckon cucteMe xumuiyeckux aemeHToB .M. MenneneeBa, ctpoenne atoma. @U3NYECKUE CBOMCTBA KaJdblMs. XUMHYECKUE
CBOMCTBA KaJbIUs: TOPEHUE, B3aUMOJIeHCTBUE ¢ BooM. Okcu Kanblus: GU3NYECKUue CBOMCTBA, MOJyYeHHEe, B3aUMOJICHCTBUE ¢ BOJIOM. [ MAPOKCHU]T KaIbIIUS.
Comu xanbius. XKéctkocts Boabl. CoctaB npupoaHbix Boj. CBoicTBa KECTKOM BOoAbl. BpemenHas (kapOoHaTHas), MOCTOsSIHHAs (HekapOoHaTHas) U oOuias
#EcTKOCTh BoAbl. CrOCOOBI ycTpaHeHUs KECTKOCTH BoAbl. AmoMuHuid. [lonoxkenue B mepuoanueckoit cucreme xummudeckux snementoB J[.M. Menneneesa.
dusnueckre CBONCTBA aoOMUHUS. B3anuMoeiicTBre aTlOMUHUS C KHUCJIOPOIOM, BOAOW, OKCHIaMH METAJLJIOB, COJIIMH, pPaCTBOpAaMHU KUCJIOT U mienoyeit. Okcun
aMIOMHUHUS: (PU3UUecKre CBOICTBa, aM(poTepHOCTh. [ uapokcu amoMuHus: pusnueckue cBoicTBa, amdporepHocTs. Conu amomunusd. JKeneso. [lonoxkenue B
MEPUOINYECKON cucTeMe XumMudeckux 3neMeHToB J[.1. MenaeneeBa. Oco6eHHOCTH cTpoeHUs aToMa xene3a. Dusnueckne cBoMCTBa kemne3a. Peakiuu xxenesa ¢
KHCIIOPOJIOM, XJIOPOM, CEepOil, pacTBOpaMu KuCIOT-Heokucnutene, coneid. Coenunenus xenesa(ll). Okcun >xeneza(ll): momyuenue; gusuveckue CBOWMCTBA;
peakmnus ¢ pactBopamu KuCIOT. ['mapokcun xene3a(ll): momydenue; pusznyeckue CBONCTBA; B3aUMOJEHCTBHUE C pacTBOpPaMHU KHUCIOT, ¢ KuciopoaoM. Conn
xene3a(ll): monydyenne; BoccranoBuTenbHbIe cBoiicTBa. Coenunenus xenesa(lll). Oxcup xenesa(Ill): momyuenue; pusnveckre CBOMCTBA; PEAKIIUU C OKCUAOM
yraepona(ll), pacrBopamu kucnot. I'mapokcun sxenesa(Ill): momydenue; gpuznueckre CBONCTBA; pa3IoKEHNE MPYU HATPEBAHUU;, B3aMMOJICUCTBHUE C KHUCIOTAMHU.
KauectBennsie peakiinu Ha noH xene3a(ll) (c kpacHoii KpoBsiHOM conbio) u Ha HoH xkene3a(Ill) (¢ xEnToit KpoBsIHOM cobo ¥ poaaHu1-uoHoM). CriaBbl. CrutaBbl
Kenes3a: 9yryH u ctainb. CrutaBel Meu: OpOH3a, JIaTyHb, MeNIbXuop. Jropamtomunanii. CrutaBel 30710Ta, cepedpa, miaaTuHbl. O0JacTH TPUMEHEHUS CIIJIABOB.

JemoncTtpanuu: I'openue xxene3a. BzanmoeiicTBue uHKa ¢ paCTBOPOM COJISTHON KHCIIOTHL. BBITeCHEHHE MeIn jKeTie30M U3 pacTBopa cyibdata meau(Il).
l'openne Hatpusi. B3aumopeiicTBue HaATpHs C CEpod, BOAOW, KOHIICHTPUPOBAHHBIM pPACTBOPOM COJISHOM KHCIOTHI, pacTBopoM cynbdara memu(ll).
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BiaumopeiicTBue kanbius ¢ BoAou. ['amenne Heraménoit n3sectu. CBOICTBA KECTKOM BOBL. «AllFoMIHHEBas O00poaa». B3auMopaeiicTBre anrtoMUHHUS ¢ BOAOK.
AsroMoTepMus. MexaHnnueckasi IpOYHOCTbh OKCHIHOM TUIEHKM altoMuHusl. ['opeHue xene3a B xjope. BzaumoeiicTBue xxenesa ¢ cepoil. [laccuBupoBanue xenesa
KOHLICHTPUPOBAHHOM a30THOW KMCIIOTOM.

JlaGopatopubie omnbIThl Onucanue (U3NYECKUX CBOHCTB 00pa3loOB METAIOB. Psj akTHMBHOCTH MeTasioB. PaccMoTpeHue 0o0pasioB NPHPOIHBIX
COCIMHEHHI IIENOYHBIX MeTayioB. PaccMoTpeHue 00pa3lioB HPUPOJIHBIX COCAMHEHMH MIENOYHBIX METaIoB. AMGOTEpHOCTh THAPOKCHIA AIIOMHHHUSL.
BiaumopeiictBue xeneza ¢ pacrBopom cyiabdpara meau(ll). Ilonyuenue cynbdara xenesa(ll). [Momyuenune runpokcuna xenesza(ll). [Tomydenune rumpokcuga
xene3a(lll). Bzaumopeiicteue runpokcuaa xenesa(lll) ¢ pactBopom comnsiHoit kucinotel. KauectBenHas peaknus Ha noHbl xxene3a(ll). KauecTBennbie peakunu
Ha nonsl xxene3a(lll). OznakomiieHne ¢ GU3NIECKUMHU CBOMCTBAMU METAJUIOB M UX CILIABOB.

[Ipaktnueckue 3anstusa: [Ipaktuyeckas pabora Ne 5. OOmume XxumMuveckue CBOHCTBa MeTauioB. llpaktuueckas pabGora Ne 6. Pemenue
AKCIIEPUMEHTAIIbHBIX 3a7a4 «MeTauibl U X COCAUHEHUS».

3. HIJIAHUPYEMBIE PE3YJIBTATbBI OBYYEHUA XUMHUU B 8-9 KITACCAX.

3.1.TpeGoBanus K pe3yibTaTaM OCBOECHHS COJAEPKAHUS MPOTrPAMMBI.
K BaykuHeHmmm uyHocmHuim pe3yabTaTaM OCBOCHUS Kypca XUMHUHU OTHOCSATCS:

1) dopmMupoBaHUE OTBETCTBEHHOTO OTHOILICHHUS K YICHHIO, H CIIOCOOHOCTH yYalIerocsi K CaMOpa3BUTHIO M CaMOOOPa30BaHUIO HA OCHOBE MOTHBAIMHU K
00y4Y€HHIO 1 TO3HAHMUIO,

2) (hopMuUpOBaHKE TOTOBHOCTH K OCO3HAHHOMY BBIOOPY M IIOCTPOCHUIO JAalbHEHIIIeH HHIMBUAYATbHON TPACKTOPHH 00pa30BaHus Ha 0a3e OPUCHTHPOBKH B
Mupe npodeccuii 1 mpoheCCHOHATBHBIX MPEANOYTEHUH, ¢ YYETOM YCTOHYMBBIX TTO3HABATEIILHBIX HHTEPECOB U HA OCHOBE (POPMHUPOBAHUS YBAKUTEIBHOTO
OTHOILIECHMS K TPYLY, Pa3BUTHS ONbITA yYacTHs B COLMAIEHO 3HAYMMOM TPY/E;

3) bopmupoBaHNE KOMMYHUKATHBHOW KOMIIETEHTHOCTH B OOIIEHUH M COTPYIHHUYECTBE CO CBEPCTHUKAMHU, JICTHMH CTAPIIETO U MIIAJIIIETO BO3PACTa,
B3pOCIIBIMH B IIpoliecce 00pa30BaTeNIbHOM, OOIIECTBEHHO MOJIE3HOM, yueOHO-HUCCIIe0BaTENbCKOM, TBOPUECKOM U APYTHX BUAOB JEATEIBHOCTH;

4) GpopMHUpOBaHHUE LIEIIOCTHOIO MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKH M OOIECTBEHHOM MMPaKTHKH,
YUUTBHIBAIOIIETO COLMAIBHOE, KYJIbTYPHOE, SI36IKOBOE, TyXOBHOE MHOT000pa3nue COBPEMEHHOT'0 MHPa;

5) ¢hopMupoBaHHe IEHHOCTH 30POBOTO M 0€3011acHOr0 00pa3a KHU3HH; YCBOCHHE ITPABUII HHANBHUYAILHOTO ¥ KOJUISKTUBHOTO 0€3011aCHOTO ITOBEACHUS B
Ype3BbIUANHBIX CUTYAIMSX, YTPOXKAIOIINX KU3HU U 3/I0POBBIO JIHOCH;

6) dopmHIpOBaHE OCHOB YKOJIOTHYECKON KYIBTYPhI, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO SKOJOTHYECKOTO MBIIIJICHHUS, PA3BUTHE OIIbITA
HKOJIOTUYECKU OPHUEHTUPOBAHHOM pedIIeKCHBHO-0IIEHOYHON U MPAKTHYECKON AEATEIbHOCTH B )KU3HEHHBIX CUTYAIHSIX.

MertanpenmeTHble pe3yabTaThl 00yYeHHUSI B OCHOBHOM LIKOJIE COCTOSIT U3 OCBOCHHBIX yUAIIUMCS MEXIPEIMETHBIX MOHATHI U YHUBEPCATbHBIX Y4€OHBIX
neicTBUl (peryssITUBHbIE, TO3HABATEIbHBIE, KOMMYHUKATUBHBIE), CIOCOOHOCTH MX MCIIOJIb30BAaHMS B yUe€OHOM, O3HABATEILHOM 1 COIMAIBHON MPAKTHKE,
CaMOCTOSITENIbHOCTH IIJIAHUPOBAHUS U OCYLIECTBIICHUS yUeOHON AESITEIbHOCTH U OPraHU3allMy yueOHOT0 COTPYIHUYECTBA C MearoraMu U CBEpCTHUKaMHU, K
MIPOEKTHUPOBAHUIO U TIOCTPOCHUIO MHIUBUIYyabHOW 00pa30BaTeIbHON TPACKTOPHH.
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K BaxxHeWmmm memanpeomemuvim pe3yibTaTaM OCBOCHHS Kypca XUMUHU OTHOCSITCS.

1) yMeHHE CaMOCTOSITEIIEHO ONPEACTATh EeJTU CBOETO 00YYCHHUS, CTAaBUTh M (POPMYITHPOBATH /sl CeOsl HOBBIC 3a/1a4M B y4€0€ U MO3HABATEIhHOMN
NEeSATEIbHOCTH, Pa3BUBATh MOTUBBI U MHTEPECHI CBOEH NTO3HABATEILHOMN JESATEIbHOCTH;

2) yMeHHEe CaMOCTOATENbHO IIIAHUPOBATH MMYTH JOCTH)KEHUS 1IeJIeH, B TOM YHUCIIE aJlbTepHATUBHBIE, OCO3HAHHO BHIOMpaTh Hanbosee 3¢ (heKTuBHBIC
CIOCOOBI pelIeHus y4eOHBIX U TO3HABATENIBbHBIX 3a/1a4;

3) yMeHHEe COOTHOCUTbH CBOM JEUCTBUS C IUTAHUPYEMBIMH PE3yJIbTaTaMH, OCYIIECTBIATH KOHTPOJIb CBOEH JE€ATENILHOCTH B IIPOLIECCE JOCTHKEHMSI
pe3yibTara, ONpeAesaTh CIOCOObI IEHCTBUN B paMKaX MPEIOKEHHBIX YCIOBH U TpeOOBaHUN, KOPPEKTUPOBATH CBOM JICHCTBUS B COOTBETCTBUH C
W3MEHSIOIICHCS CUTYallUeH;

4) YMCHHEC OLICHUBATH MIPABUJIIBHOCTD BBIITOJIHCHU yqe6H0171 3aJa4u, COOCTBEHHBIE BO3MOKHOCTH €€ PCLICHUA;

5) BiIaieHue OCHOBAMH CAMOKOHTPOJISI, CAMOOIICHKH, IPUHSATHS PEIICHUHN M OCYIIECTBICHUS OCO3HAHHOTO BBIOOpA B y4eOHOH M MO3HABATEIILHOU
NeSITeNIbHOCTH;

6) YMCHUC OIIPECACIIATH IIOHATHS, CO31aBaTh O606H.[CHI/IH, YCTaHAaBJIMBATh dHAJIOTHH, KJ'IaCCI/I(I)I/II_II/IpOBaTL, CaMOCTOATCIIbBHO BBI6I/IpaTL OCHOBAaHU U
KpUTCPUHN IJIA KJIaCCI/I(bI/IKaHI/H/I, YCTaHaBJIMBATh NPUIMHHO-CIICACTBCHHBIC CBA3U, CTPOUTD JIOTHUYCCKOC PACCYKICHNUEC, YMO3AKIIOUCHUC (I/IHIIyKTI/IBHOC,
ACAYKTHUBHOC U 110 aHaJ'IOI‘I/II/I) 1 OCJIaTb BBIBOJbI,

7) YMCHHC CO34aBaTh, IPUMCHAITL U Hp6‘06pa3OBBIBaTL 3HAKW U CUMBOIJIbI, MOACIIN U CXEMBI IJI PCIICHUA y‘Ie6HLIX 1 IO3HAaBaTCJIBHBIX 3a4a4,

8) yMeHue OpraHu30BbIBaTh yUeOHOE COTPYAHUUECTBO U COBMECTHYIO JIEATEIILHOCTh C YUUTEIEM U CBEPCTHUKAMU; padOTaTh MHAUBUAYAIBHO U B TPYIIIIE:
HAXOJUTh 00IIlee pelIeHHe U pa3peniaTh KOHPIUKTH Ha OCHOBE COTJIAaCOBAHUS MO3UIUHN U yuéTa HHTEpecoB; GOPMYyIUPOBATh, ApTyMEHTUPOBATh U OTCTAUBATh
CBOE MHECHHUE;

9) ymeHue 0CO3HaHHO MCIIOIL30BaTh PEYEBBIE CPEJICTBA B COOTBETCTBUU C 33/1aUueii KOMMYHUKAITUH JJIS BBIPAXKCHHUSI CBOMX YyBCTB, MBICJICH U
MOTPEOHOCTEN; MIIAHUPOBAHUS U PETYIISAINN CBOSH ASSITENFHOCTH; BIaJICHHE YCTHON M MUCbMEHHOM PeUbl0, MOHOJIOTHYECKOW KOHTEKCTHOW PEeUblo;

10) hbopmupoBanre 1 pa3BUTHE KOMIIETEHTHOCTH B 00JIACTH UCIIOJIb30BaHUS HH(POPMAITMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTHIA;

11) popmupoBanue 1 pa3BUTHE FIKOJIOTMYECKOTO MBIIIIEHUS, YMEHUE IPUMEHSATH €r0 B TI03HABATEIbHOM, KOMMYHUKAaTUBHOM, COLIMAIbHON MTPAKTUKE U
npoeccuOHATBLHON OPHEHTAIHH.

K BaxxHeHmmm npeomemnuvim pe3yabTaTraM OCBOCHHS Kypca XUMUHU OTHOCSITCS:

1) bopmupoBaHue NepBOHAYAIbHBIX CUCTEMATU3UPOBAHHBIX MPECTABIEHUHN O BELIECTBAX, UX MPEBPALICHUSIX U IPAKTUUECKOM MPUMEHEHUH; OBJIaIeHUE
MOHATUNHBIM alIapaToM U CUMBOJIUYECKUM S3bIKOM XUMMUY;
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2) oco3HaHHE OOBEKTUBHOM 3HAYMMOCTH OCHOB XUMHUYECKON HayKH KaK 00JacTH COBPEMEHHOI'O €CTECTBO3HAHUS, XUMHUUECKUX MPEBPALICHUN
HEOPraHMYeCKUX U OPraHMUYECKUX BEIIECTB KaK OCHOBBI MHOTHUX SIBJICHUH )KMBOM M HEXXHUBOM MPUPO/Ib; YIilyOIeHNe NpeACTaBIEHUI 0 MaTepuaibHOM
€IMHCTBE MUDA;

3) OBJIQJICHHE OCHOBAMHU XMMHYCCKOMN TpaMOTHOCTH: CIIOCOOHOCTBIO AHAJIM3UPOBATH U 00BEKTHBHO OLICHUBATH ) XU3HCHHLIC CUTYAallUH, CBSA3AHHLIC C
XI/IMHeﬁ, HaBBIKaMH 0€30I1acHOI0 06pameHH>1 C BCUICCTBaMH, UCIIOJIb3YCMbIMU B HOBCG,HHCBHOFI KHU3HH, YMCHHUEM aHAJIM3UPOBATH U IIJIAHUPOBATH
9KOJIOTHYCCKH 0€30I1aCHOE MOBCACHHUC B LCIIAX COXPAaHCHUA 3[JO0POBbI U 0pr>1<a10mep”1 CpCabl;

4) popMupoBaHHE YMEHUH yCTaHABIMBATH CBS3H MEXIY PeaIbHO HAOIIOAAeMbIMU XUMHYECKIUMU SIBICHUSMH M ITPOIIECCAMH, MPOUCXOIAIINMHU B
MUKPOMHUPE, OOBSICHITh MPUIUHBI MHOT000pa3us BEIIECTB, 3aBUCIMOCTh UX CBOWCTB OT COCTaBa U CTPOCHMS, a TAKXKE 3aBUCUMOCTb IPUMEHECHHSI BEIIECTB OT
HX CBOICTB;

5) npuoOpeTeHne OnbITa UCTIOIB30BAHUS PA3IMYHBIX METOJIOB U3yUYCHUS BELIECTB: HAOIIOACHHS 32 X MPEBPALCHUSMH [IPU MPOBEICHIH HECIIOXKH bIX
XUMHUYECKHUX 3KCIIEPUMEHTOB C UCII0JIb30BaHUEM J1a00paTOpHOTo 000py10BaHUS U IPUOOPOB;

6) GopMupoOBaHUE NPEJCTABICHUNA O 3HAUEHUN XUMUYECKON HayKU B PELICHUN COBPEMEHHBIX SKOJIOIMUECKUX MPoOJeM, B TOM YUCIE B IPEAOTBPALLICHUU
TEXHOTE€HHBIX U KOJIOIMUYECKUX KaTacTpod.

3.2.Ilnanupyemble pe3yJbTaThl 00yueHuss xumuu B 8-9 kaccax.

Buinycknux nayuumcs:

® XapaKTepHU30BaTh OCHOBHBIE METO/IbI TO3HAHMS: HAOIIOACHNE, U3MEPEHNE, SKCIIEPUMEHT;

® OIUCHIBATh CBOMCTBA TBEP/BIX, JKUJKUX, Fa3000pa3HBIX BEIIECTB, BBIIEISA UX CYLIECTBEHHbIE IPU3HAKY;

® PACKPBIBATH CMBICJI OCHOBHBIX XUMHUYCCKHUX MMOHSTUHN «aToM», KMOJICKYJIa», «XUMHYCCKUN QJIEMCHT», «IIPOCTOC BCIICCTBO», «CJIOKHOC BCUICCTBO),
(BAJICHTHOCTB», «(XUMHYCCKAA pCaKIUA», UCII0JIb3Yd 3HAKOBYIO CUCTEMY XUMHH,

® PACKPBIBATHE CMBICJT 3aKOHOB COXPAaHCHUA MAaCChl BEUICCTB, ITIOCTOAHCTBA COCTAaBa, aTOMHO'MOHeKYHﬂpHOﬁ TCOpHHU,
® pa3JIn4aTbh XUMHUYCCKUC U (bI/I3I/ILICCKI/Ie SIBJICHUA,

® Ha3bIBATh XUMHUYCCKHE DJICMCHTHI,

® OIIPECACIIATE COCTAB BCUICCTB IO UX (I)OpMy.HaM;

® OIIPEACIIATE BAJICHTHOCTE aTOMa 3JICMEHTA B COCANHCHUAX ]

® OIIPENENATh TUIl XMMUYECKUX PEaKIINM;
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® Ha3bIBaTh MIPU3HAKU M YCIOBHS MPOTEKAHHS XUMHUUECKHX PEaKIINi;

® BEISBIISTH NPU3HAKH, CBHCTEIBCTBYIOIINE O MPOTEKAHUN XUMHUYECKON PEaKINH ITPH BHIITOJHEHUH XUMHYECKOTO OTIBITA;
® COCTaBJIATH (POPMYITBI OMHAPHBIX COCTUHEHUI,

® COCTaBIISITh YPAaBHECHUSI XUMUYCCKUX PEAKIIHIA;

e coOuoaTh MpaBuia 6e30nacHol paboThI TPU MPOBEACHUH OIIBITOB;

® [10JIb30BaThCA J1a00OPaTOPHBIM 000PYI0OBaHNEM H MTOCY/IOH;

® BEIYHCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIECTB;

® BBEIUHCIIATH MacCOBYIO JIOJI0 XUMHUECKOTO JIEMEHTa Mo (hopMyJsie COCTMHEHHUS;

® BEIYHCIISITH KOJMYECTBO, 00BEM MIIM MacCy BEIECTBA 110 KOJIUYECTBY, 00BEMY, Macce peareHTOB WM MPOYKTOB PEaKIHH;
® XapaKTepH30BaTh (PU3MYECKHE M XMMUYECKHE CBOWCTBA IPOCTHIX BEIIECTB: KUCIOPO/a U BOAOPO/Ia;

® [10JTy4aTh, COOMPATH KUCIOPOJ U BOJOPOLI;

® Pacmo3HaBaTh OMBITHBIM ITyTEM ra3000pa3HbIe BENIECTBA: KHCIOPOI, BOJOPOI;

® PacKpbIBaTh CMBICI 3aKOHA ABOTaIpo;

® PAaCKpHIBATh CMBICT MMOHATHH «TETIIOBOH AP(EKT peakIiumny», «MOJISIPHBIH 00BeM»;

® XapaKTepu30BaTh GU3MUCCKUE U XMMUYECKHE CBONCTBA BO/IbI;

® PAaCKPBIBATh CMBICT ITOHSATHSI «PacTBOPY;

® BEIYHCIISITH MAaCCOBYIO JIOJIO PACTBOPEHHOT'O BELIECTBA B PACTBOPE;

® [IPUTOTOBJISITH PACTBOPHI C ONPEIEIEHHON MaCCOBOM J10JIEN paCTBOPEHHOTO BEUIECTBA;

® Ha3bIBaTh COCAMHEHHS N3yYEHHBIX KJIaCCOB HEOPTaHUYECKUX BEIECTB;

® XapaKTepPH30BaTh PU3MUECKUE U XMMUYECKHE CBOWCTBA OCHOBHBIX KJIAaCCOB HEOPTaHUYECKHUX BEIIECTB: OKCHIOB, KHCIIOT, OCHOBAaHUI, COJICH;
® OTIPE/ICTIATH MPHHAICKHOCTD BEIIECTB K ONPEICIIEHHOMY KJIACCY COSTMHEHHUI;

® COCTaBJIATH (I)OpMyJIBI HCOPTaHUYCCKUX COC[[I/IHGHI/Iﬁ N3YUCHHBIX KJIACCOB;
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® [IPOBOJUTH OIIBITHI, MTOATBCPIKAAOIMNC XUMHUYCCKUC CBOIICTBa HU3YYCHHBIX KJIACCOB HCOPIraHUMYCCKUX BCHICCTB,
® pPacro3HaBaTh OIBITHBIM IIYTEM PACTBOPHI KUCIIOT U IIEI0YeH 10 U3MEHEHUIO OKPACKH UHIUKATOpPa;

® XapaKTepU30BaTh B3aMMOCBSI3b MEXK/Y KJacCaMU HEOPTraHWYECKUX COCIMHECHHUIA;

e packpbiBaTh cMbicha Ilepuognueckoro 3axkona [[.11. MenneneeBa;

® O0BSACHATH PU3MUECKHUI CMBICT aTOMHOTO(ITOPSAAKOBOT0) HOMEpa XUMHUYECKOTO JIEeMEHTa, HOMEPOB TPYIIIBI M Ieproa B mepuoaudeckoi cucreme J1. 1.
MeHnpeneena;

® 00BACHATH 3aKOHOMCPHOCTH UBMCHCHUA CTPOCHHUA AaTOMOB, CBOMCTB 2JIEMEHTOB B npeaciiax MajiblX IEprUOAOB U I'NIABHBIX IMOATPYIIIL;

® XapaKTEpHU30BaATh XMMHUECKHE JIEMEHTHI (0T BOAOPO/A /10 KaJlbIIMsI) HA OCHOBE MX I0JIOKEHU B epuoandeckoi cucreme JI.11. Menneneesa u
0COOEHHOCTEH CTPOCHHUS UX aTOMOB;

® COCTaBJISITh CXEMbI CTPOEHUS aTOMOBIEPBbIX20371€MeHTOB neproauueckoit cucremsl .M. Menneneesa;
® PacKpbIBaTh CMBICI IOHATUH: «XUMHUYECKasl CBA3bY, «IJEKTPOOTPULIATENILHOCTDY;

® XapaKTEepPHU30BaTh 3aBUCUMOCTh (PU3NUYECKHUX CBOMCTB BELIECTB OT THIIA KPUCTANINYECKOM PEILeTKY;

® OIIpEeNENATh BUI XUMHUUECKOH CBSI3U B HEOPTraHUUECKUX COECTUHEHMSIX;

® 1300pakaTh CXEMBbI CTPOEHUS MOJIEKYJI BEIIECTB, 00pa30BaHHbBIX PA3HBIMHM BUJAMHU XMMUYECKHUX CBS3€H;

® PACKPBIBATH CMBICII MMOHSTUMN «HUOH», KKATHOH», KAHUOH)», «QJICKTPOJIUTHLI», KHEIJICKTPOJIHUTED», «QJICKTPOJIUTHICCKAA ANCCOTAA», KOKUCIIUTCIIbY,
«CTCIICHb OKUCJIICHUA» «BOCCTAHOBUTCIIL», KOKHUCICHUC), «BOCCTAHOBJICHUC),

® ONPEACIISTh CTENEHb OKUCIICHUSI aTOMa 3JIEMEHTA B COEIUHECHUU;

® PaCKpbIBATh CMBICI TEOPHUH IEKTPOIUTUUECKON TUCCOLMALUN;

® COCTaBJIATh YPABHEHUSI DJIEKTPOJIUTHUECKONU TUCCOLMALMNA KUCIIOT, LIEJI0YEH, COJIEH;

® O0BSICHATH CYITHOCTbH MPOIECCA DIICKTPOTUTHICCKOMN AUCCOIMAIIMY U PEAKIIN HOHHOTO 0OMEHa;
® COCTABJISITH MOJIHBIE M COKPAIllEHHBIE HOHHBIE YPaBHEHUS peakInu 0OMEeHa;

® OTpEEISITh BOZMOKXHOCTh MPOTEKAHMS PEeaKIIMii HOHHOTO OOMEHa;

® [IPOBOAUTH PEAKIMH, TOATBEPKAAIOIINE KAUECTBEHHBI COCTAB PA3JIMYHBIX BELIECTB;
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® OIIpPENENATh OKMCIUTEND U BOCCTAaHOBUTEIID;
® COCTaBJIATh YPABHEHMsI OKUCIIUTEIIbHO-BOCCTAHOBUTENIBHBIX PeaKIuii;

® Ha3bIBaTh (DAKTOPHI, BIUAIONINE HA CKOPOCTh XUMHUYECKON PEaKLIUH;

e KJIacCU(PUIMPOBATH XUMHUECKUE PEAKIIMU N0 PA3IMYHBIM MTPU3HAKAM;

® XapaKTepHU30BaTh B3aMMOCBS3b MEKIY COCTABOM, CTPOEHUEM U CBOMCTBAMU HEMETAILJIOB;

® [IPOBOJIUTH OIBITHI IO MOTYYCHUIO, COOMPAHHIO U U3YUYECHHIO XUMHUECKUX CBOMCTB Ia3000pa3HbBIX BEIIECTB: YITIEKUCIIOTO ra3a, aMMHaKa,
® pacro3HaBaTh OMNBITHBIM IyTEM I'a3000pa3HbIe BELECTBA: YIIIEKUCIBIN Ta3 U aMMHUAK;

® XapaKTEpHU30BaATh B3aUMOCBSA3b MEK/Y COCTABOM, CTPOCHHUEM U CBONCTBAMH METAJUIOB;

® HAa3bIBAaTb OPraHUYCCKUC BCUICCTBA 110 UX (I)OpMy'J'IeZ MCTaH, 3TaH, STUJICH, METAHOJI, 3TaHOJI, INIMOCPUH, YKCYCHAs KUCJI0Ta, aAMUHOYKCYCHasA KHUCJIOTa,
CTCApHUHOBAaA KHCJIOTA, OJICKMHOBAA KHUCJIOTA, I'NNIFOK034a;

® OLIEHUBATh BIMSHUE XMMHUECKOI0 3arpsA3HEHMS OKPY’KaIOIIEl cpeibl HA OPraHu3M YeJIOBEKa;
® I'PaMOTHO 00palaThCs ¢ BEIIECTBAMU B IOBCEAHEBHOM KU3HU

® OIIPEACIIATE BO3BMOKHOCTb IPOTCKAHUA peaKuHﬁ HCKOTOPBIX HpeHCTaBHTeﬂeﬁ OpraHn4Y€CKuUX BEUIECCTB C KUCJIOPOJOM, BOAOPOJIOM, MECTAJULIaMHU,
OCHOBAHUsAIMH, T'aJIOTCHAMMU.

Bbll’lyCKHuK noJiyuyum 603MOANCHOCNIb HAYYUMDbCAL!

® BBIJIBUTATh U MIPOBEPSATH SKCIEPUMEHTAIBHO TUIIOTE3bl O XUMUYECKUX CBOMCTBAX BEIIECTB HA OCHOBE UX COCTAaBa U CTPOEHUS, UX CIIOCOOHOCTH BCTYIATh
B XMMHYECKHE PEAKIIMH, O XapaKTePe U MPOAYKTAX PA3IMYHBIX XUMHUECKUX PEAKIINM;

L XapaKTepI/I?:OBaTB BCIICCTBA I10 COCTaBy, CTpOCHI/IIO 158 CBOfICTBaM, YCTaHaBJ'II/IBaTB HpI/I‘II/IHHO-CHe}ICTBeHHBIe CBA3H Me>1<)1y JaHHBIMHU XapaKTepI/ICTI/IKaMI/I
BEIIECTBA;

® COCTaBJIATH MOJICKYJIAPHBIC U IMOJTHBIC HOHHBIC YPABHCHUS 110 COKPAIICHHBIM HOHHBIM YPaBHCHHAM,

¢ [IPOrHO3HUPOBATH CIIOCOOHOCTH BCIICCTBA NPOABJIATE OKHCIHUTCIBHBIC HJIM BOCCTAHOBUTCIIBHBIC CBOMCTBA C YueToM CTEIIEHEH OKHUCIICHUS 9JICMCHTOB,
BXOJAIIMUX B €TI0 COCTAaB,

¢ COCTAaBJIATb YPAaBHCHUS peaKL[HfI, COOTBCTCTBYIOIIHX MTOCICAOBATCIIbBHOCTU HpeBan_leHI/Iﬁ HCOPraHNYCCKUX BCIICCTB PA3JIUYHBIX KJIACCOB;
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® BBIIBUTaTh U MPOBEPATH SKCIIEPUMEHTAIBHO TUIIOTE3bI O pe3yabTaTax BO3ACHCTBUS PA3IUUHBIX (PAKTOPOB HA N3MEHEHHE CKOPOCTH XUMHUECKOM
peakuuu;

® JICII0JIb30BaTh MPUOOPETEHHBIC 3HAHUS ISl SKOJOTUUECKH TPAMOTHOTO MOBEICHUS B OKPYXKAIOIEH Cpejie;

® HCIIOJIb30BaTh HpI/IO6peTeHHHe KIIFOYCBBIC KOMIICTCHIIUU IIPH BBIIIOJIHEHUHA IIPOCKTOB U yLIC6HO-I/ICCJ'ICI[OBaTeJ'IBCKI/IX 3a/1av 110 U3YyYCHHUIO CBOﬁCTB,
CII0C000B MOJIY4YCHHA U paCliO3HABaHU BCIICCTB,

® 00OBEKTUBHO OIICHUBATHh HH(POPMAIIHIO O BEHIECTBAX U XUMUYECKUX MPOIIECCaX;

® KPUTUYECKU OTHOCHUTHCS K IICEBJIOHAYYHON MH(OpMaIMU, HEI0OPOCOBECTHOM peKIaMe B CPEICTBAX MAacCOBOM HH(pOpMAIINH;
® 0CO3HABaTh 3HAUYCHUE TEOPETUUECKUX 3HAHUHN MO0 XUMHUHU JIJISl IPAKTUUECKOM JESITCIIbHOCTH YEJIOBEKa,;

® CO3/1aBaTh MOJICIH U CXEMBbI JJIsl pelIeHUs Y4eOHbIX U MO3HABATENIbHBIX 33/1aY;

® [JOHUMAaThb HGO6XOI[I/IMOCTI) CO6JIIOI[€HI/I$[ HpGHHHC&HHﬁ, npeajaracMbiX B MHCTPYKIUAX 110 UCITIOJB30BAHHIO JICKAPCTB, CPCACTB OBITOBOM XUMHHU U ap.
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