Pabouast nporpamma no XUMMMU - 11 kaace (mpopuiabHbIi yPOBEHBb)

ITosicHuTeIbHAA 3anMCKA

Hacrosmas nporpaMma packpbIBaeT cojiepxanue Kypca xumun B 10-11 kiaccax o61meo0pa3oBaTebHbIX YUPEKICHUN Ha TPOGUIBHOM YPOBHE.

JlaHHBIN KypC ydaluecss U3y4aroT I0cje Kypca XMMHM OCHOBHOM IIKOJIbI, KOTOPBII HallpaBJIEH HA YCBOCHHE BAKHEUIIUX XUMHUYECKUX MOHATUHI, XUMHUYE-
CKOM CUMBOJIMKH M OCHOBHBIX 3aKOHOB XMMMHU. B OCHOBHOM 11IKOJI€ yuaiiuecs: IpuoOpesy 3HaHUs 0 HEOPIraHWYECKUX M OPraHMYECKUX BELIECTBAX, IPUMEHSIEMbIX
B [TIOBCEJHEBHOMN U3HU U B IPOMBIIIJIEHHOCTH, a TAK)KE YMEHUS U HABBIKU BBINOJIHEHHUSI XUMUYECKOTO SKCIIEPUMEHTA U PELIEHUS] pACUETHBIX U SKCIIEPUMEHTAN b-
HBIX 3aJa4.

JlanHas porpamMMa oOydYeHHsI XUMHUH B CTapIIei IIKoyie Ha MpOQHIFHOM YPOBHE COCTaBJI€Ha Ha OCHOBE (peepaibHOTO KOMIIOHEHTA TOCYAapCTBEHHOTO
CTaHJapTa CpeHero (MOoJIHOro) obuero oopa3oBaHus M0 XUMUHU (IPOGUIBHOTO YPOBHS), 0053aTEILHOTO MUHUMYMa COJIepKaHUsl 00pa30BaTeIbHbIX IPOrpaMM U
TpeOOBaHUH K YPOBHIO IMOATOTOBKH BEITYCKHUKOB TIOJTHOW CpeHel mKoibl. OHa KOHKPETH3UPYET COJCpKaHUE CTaHAapTa, JaéT pachpeaeiieHue yaeOHbIX 4acoB
0 pa3jiesiaM Kypca U peKOMEH]IyeT MOCIe10BaTeIbHOCTh U3YyUEHUS TEM U Pa3JIeNIOB C yYETOM MEKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JOIHKH y4eOHOro
mpolecca, BO3PacTHBIX OCOOCHHOCTEH yJamuxcs. B mpenmaraeMoil yaeOHOM mporpaMMe OIpeieeH mepedeHb AeMOHCTPANnid, 1a00paTOPHBIX OIBITOB, MPAKTH-
YEeCKHUX paboT U pacyETHBIX 3a/1a4.

[IporpaMMa BBINOJIHSET 1BE OCHOBHBIE (DYHKIINHU:

1) ungpopmayuonno-memoouueckas GyHKIUS MO3BOJISET BCEM YYAaCTHHKAaM 00pa30BaTENIbHOTO MPOIIecca NONMYYHTh NPEICTABICHNE O LEsX U 3a/1a4ax, co-
JiepKaHuM, 0011Iel cTpaTeruu o0y4eHus, BOC

MIUTaHUS U Pa3BUTHS yJalIUXCs CPEICTBAMU XUMUU;

2) opraHu3alMOHHO-TIIaHUpYoIIas GYHKIUS MPeAyCMaTPUBAET BBIJIEICHUE 3TANOB 00yUYEeHUs], CTPYKTypUpPOBaHNE YU4EOHOTO MaTepHaa, ONpeesIeHue ero
JIOTUYECKON TOCIIE0BATEIbHOCTH, KOJMYECTBEHHBIX U KAaUECTBEHHBIX XapaKTEPUCTHK Ha Ka)KIOM M3 3TallOB, B TOM YUCJE JJIS COAEP)KATEIbHOIO HANOJIHEHUS
MIPOMEXYTOUYHOM aTTeCTal[MN YUaIUXCsl.

ITporpamme cooTBeTCTBYIOT yueOHUKH XuMuu Uit 10 1 11 kimaccoB o6meo0pa3oBaTenbHbIX yupekaeHuit aBropos Kaprosoit A.A. u JIéskuna A.H.

O01mas xapakrepucTuka y4e0HOro npeamera

VY4eOHbIH MpeAMET «XUMUS» OTPaXKaeT FIEMEHTAPHOE COJIepKaHne XMMUUECKOM HayKH.

OCHOBHBIMU 3a7JauaMi XMMHUYECKOHN MAaYKHU SBISIOTCA:

* W3Y4EHHE COCTaBA U CTPOCHMS BEILECTB;

* YCTaHOBJIEHHME 3aBUCHUMOCTH CBOWCTB BEUIECTB OT UX CTPOCHUS;

* CHHTE3 BEUIECTB C 3aJaHHBIMU CBONCTBaMHU;

* HCCIIEJOBaHME 3aKOHOMEPHOCTEN XMMUYECKUX MTPEBPALLIEHUH U ITyTE€H yNPaBIEHUS MU B LIEAX MTOJyY€HHsI HOBBIX BELIECTB, MaTEPHUAJIOB, YHEPTUU.

Henstmu 06ydeHust XUMUU B PO UIIBHOM IIKOJIE SIBJISIOTCS:

oceoenue 8adcHetuux 3Hanutl 00 OCHOBHBIX MOHATHUSAX U 3aKOHAX XMMUHU, XUMHUECKONW CUMBOJIMKE;

oenadenue ymenuamy HAOIIOAATh XUMUYECKHE SIBIICHUS, MPOBOAUTh XMMHUUYECKHM 3KCIIEPUMEHT, MPOU3BOJUTE PAcUEThl HA OCHOBE XMMHUYECKUX (OPMYI
BEILECTB U YPABHEHUN XUMUYECKUX PEAKLIUN;

pazeumue no3HaA8AMeNbHbIX UHMEPECO8 U UHMENIEKMYAIbHbIX CHOCOOHOCHeEl YUAIIUXCSl B IPOLIECCE MPOBEIEHUS XMMUUYECKOIO SKCIIEPUMEHTA, CaMOCTOsI-
TEJILHOTO NMPHOOPETEHNS 3HAHUI B COOTBETCTBUH C BOSHUKAIOIIMMHU KU3HEHHBIMH MTOTPEOHOCTAMU;



eocnumanue 'y yan_[I/IXCH OTHOIICHHUS K XUMHUHU KaK K OI[HOMy nu3 q)YHI[aMCHTaJIBHBIX KOMIIOHCHTOB €CTCCTBO3HAHUA U BHGMCHTy O6IH€‘ICHOB€‘ICCKOﬁ KYHB-
TYpBI;

NPpUMEHEHUE NOJIYYEHHbLX 3HaHMIZ u yM@HZ/lZZ JUIA 6C3OHaCHOFO HCIIOJIb30BaHUs BCUICCTB U MAaTCPUAJIOB B 6BITy, CEJILCKOM XO3SIMCTBE U Ha IMpOU3BOACTBE, PC-
IICHUS IMMPAKTUYCCKUX 3a1a4 B HOBCCI[HGBHOﬁ KHU3HU, NIPEAYITPEKACHUA HBHCHHﬁ, HAaHOCAIIUX BPE€a 3J0POBBIO YCTIOBEKA U Opr}KaI-OI_HCﬁ cpeac.

MecTo XMMUM B 0a3MCHOM Y4eOHOM IJIaHe
[Tporpamma kypca xumuu paccuntana Ha 105 yueOHbix dacoB (3 u/B Henenmo) B 10 knacce u Ha 102 yueOnbix vacoB (3 4 B Henento) B 11 kimacce. K mpemiio-
YKEHHOH IIporpamMme JaHo MOypOYHOE IUIAHUPOBAaHUE Kypca, paccunTaHHoe Ha 3 4 B Henenmto B 10 u 11 kimaccax o6mieo0pa3oBaTenbHBIX yupexacHui. [1pu yriry06-
NEHHOM M3YyYSHHH TPEAMEeTa W BBIICICHUU JUIS 3TOW 1T JONOJHUTENBHBIX ypokoB XxuMuH B 10 u 11 kimaccax mpejyiaraercs moypoyHoe ruranupoBanue Ha 140
yueOHbIX yacoB (4 4 B Hepento) B 10 kinacce u 136 yueOHbIX yacoB (4 u B Henento) B 11 kiacce.

OOuieyueOHble YMEHHMS], HABBIKU U CIIOCOOBI 1€ TEIbHOCTH

[Tporpamma mpegycmaTpuBaeT (pOpMUPOBAaHUE Y YHAIUXCsl 00IICyIeOHBIX YMEHUI U HABBIKOB, YHUBEPCAIBHBIX CIIOCOOOB JESTEIHHOCTH U KIFOUYEBBIX KOM-
neTeHuuii. B 3ToM HanpaBieHWU NPUOPUTETAMU JUIsl Y4€OHOIO IpeaMEeTa «XMUMHUS» SIBJISIOTCSA: UCIOIb30BAHUE /ISl MO3HAHMS OKPY)KAIOLIEr0 MUpa pa3InYHbIX
METOJI0B (HaOIIOEHUS, U3MEPEHMUSI, OIBITHI, SKCIIEPUMEHT); IPOBEJCHUE MPAKTUYECKUX U J1a0OPAaTOPHBIX PabOT, HECIIOKHBIX IKCIIEPUMEHTOB U ONMCAHUE UX pe-
3yJIbTAaTOB; UCMOJb30BAHUE JJISl PEIICHUs NO3HABATENbHBIX 33/1a4 Pa3IMYHbIX UCTOYHUKOB MH(OpMAIMM, B TOM 4Hcie U ceTH MHTepHeT; cobioeHne HOpM U
IIpaBWJI MOBEJECHUS B XUMUYECKUX J1a00paToOpusx, B OKpYKaloIIel cpejie, a TaKkKe MpaBUIl 310pOBOTr0 00pasa >ku3HU. [Ipy u3yuyeHnun XumMun 00JbI110€ BHUMaHUE
ynensercs: GOpMUPOBAHUIO YMEHUS CaMOCTOSITEIbHO U MOTUBUPOBAHHO OPTaHU30BaTh CBOIO MTO3HABATENBHYIO AEATEIBHOCTh OT IOCTAHOBKYU LEJIU /10 OJTYYEeHUs
pe3ynbTaTa.

Pe3yabTaThl 00yyeHus
Pe3ynbpTaThl M3ydeHHs Kypca XUMHM NpHUBEJCHBI B pazzaene «TpeOoBaHMS K YpOBHIO MOJATOTOBKH BBITYCKHHUKOB», KOTOPBIA HMOJHOCTHIO COOTBETCTBYET
cTannapty. TpeboBaHUs HallpaBJIEHbl HA pealn3altio A€ATeIbHOCTHOTO U JMYHOCTHO-OPUEHTUPOBAHHOTO MOX0/10B; OCBOCHHUE YUAIIUMHCSI MHTEJUIEKTYaIbHON U
MPAKTUYECKON JEATENbHOCTH; OBJIaJIEHUE 3HAHUAMHU M YMEHMSIMHU, BOCTPEOOBAHHBIMU B MOBCETHEBHOM >KU3HHU, TO3BOJISIIOIIUMHI OPUEHTHPOBATHCS B OKPYKako-
IEM MUpPE, 3HAUUMBIMHU ISl COXpPaHEHUS OKPY’KatoIlel cpeibl U COOCTBEHHOTO 3710POBbSL.

Ocodennoctu kypca 11 knacca

B kxypce 11 kmacca Beaymias posib B paCKpbITHH COJIEPKAHUSL MPUHAJJICKUT JIEKTPOHHON TEOpUHU, MEPUOANUECKOMY 3aKoHYy U Ilepuonnueckoi cucreme
xumMudeckux deMenToB J[.M. MenpeneeBa, TeOpur XUMAYECKHUX TPOIECCOB (OCHOBAM XMMHYECKON TEPMOJAMHAMUKH W KWHETUKH). B kypce 11 kmacca o6obma-
I0TCS, CUCTEMAaTU3UPYIOTCS, YIIYONISIOTCS 3HAHHS O paHee M3YUEHHBIX TEOPHSIX M 3aKOHAX XMMHUYECKOW HayKH, y4eOHBIM MaTepuan oOoramaercss MpaKTHKO-
OPUEHTUPOBAHHBIMU CBEJICHUSIMH O KOHKPETHBIX BEIIECTBAX U PEAKIHIX, IIMPOKO UCIIOIB3YEMbIX B OBITY U B TEXHUKE.

Oco0oe BHUMaHUE yJIeICHO XUMHUECKOMY SKCIIEPUMEHTY. B KOHIIe KakI0Tr0 Kypca BBIJENICH OJIOK TPAKTHUECKHUX 3aHATUI 0000IIal0IIero Xxapakrepa: pe-
IIEHHE SKCIIEPUMEHTAIBHBIX 3aa4, CHHTE3 TBEPIBIX, KUAKUX U Ta3000pa3HbIX BEIIECTB, UICHTU(UKALIMS BEIIECTB C MOMOUIBIO0 KAYECTBEHHBIX peakuuil u ap. B
porpaMMe JaHo MPUMEpPHOe paclpeieNieHie YIeOHbIX YacOB M0 KKI0U TeME, TOATOMY YIUTEIh MOXKET CAMOCTOATEIHLHO U3MEHSTD €ro B IIpeenax o0IIei
yaeOHOl Harpy3ku. Kpome 3Toro B mporpaMmme NnpeaycMOTPEHO Pe3ePBHOE BpEeMsI, HCIIOIb3YEMOE YUUTEIIEM IO CBOEMY YCMOTPEHHIO B TOM WIJIM MHOW y4eOHOM
TEME.



TemaTn4yecKuil miaH yqeﬁﬂoro nmpeamMera

Tema Bcero
4acoB
O6masn xumus
Tewma 1: CTpoeHue BeliecTna. 22
Tema 2: OCHOBEI TCOPUH XMMHUYECKHUX ITPOIESCCOB. 16
Tewma 3: PactBopbl. XuMH4eCKH€ peakii B paCTBOpax. 17
Tema 4: OKuCIUTETHLHO-BOCCTAHOBUTEIIBHBIC PEAKIIUH. 15
Tewma 5: Knaccudukarus BemiectB. CBOWCTBa KJIaCCOB HEOPTaHUYECKUX BEIIECTB 12
Heopranuueckasi Xumms
Tema 6: Hemertaiisl 13
Tema 7: MeTtamisl 16
Tewma 8: CTexmoMeTpUYECKHE U ra30BbIe 3aKOHBI B XUMHUHU 4
Tema 9: XuMus B HalICH KU3HU 4
Tema 10: DxcriepuMeHTaIbHBIE OCHOBBI XUMHUH 5
[pakTukym 5

KonTpoabubix pador — 4, [Ipaktuuyeckux pador -14

Coaep:xanue kypca xumun 11 kiacca

Tema 1. CTpoenue BemecTBa (22 1)

AToM. Mogenu ctpoeHus atoma. Sapo u HykioHbl. Hyknuaer u u3oronsl. IaekTpoH. Jyanusm snektpoHa. KBanToBble uncia. ATomHas opourans. Pacmipe-
JIeJIEHUE AJIEKTPOHOB HO OpOUTANISIM B COOTBETCTBUM ¢ puHLUIIOM [laynu u npasuiom XyHzaa. DnekTpoHHas KOHQUTYpalys aToMa U CIocoObl €€ 0TOOpaKeHUsl.
Banentnsie anekTpoHbl. OCHOBHOE U BO30YKAEHHBIE COCTOSIHHSI aTOMOB.

Knaccuukarms XuMHUIECKUX JIEMEHTOB (S-, P-, d-371eMeHThI). DIECKTPOHHBIC KOH(UTYPAI[HH aTOMOB ITEPEXOTHBIX 3JICMEHTOB.

[Tepuonnueckuit 3akoH. MicTopusi OTKPBITUS IEPUOINYECKOTO 3aKoHa. [Ipocrnoswl /.. Menoeneesa. CoBpeMeHHast pOpPMYJINPOBKA MEPHOAMUYECKOTO 3aKOHA
1 coBpeMeHHoe coctosinue [leproamaeckoit cuctembl xumudeckux snemeHToB .M. Menpaeneepa. [leproanueckoe nu3smMmeHeHne CBOMCTB JIEMEHTOB (aTOMHBIX pa-
JINYCOB, 3HAUEHUI YHEPTUH HOHU3AIUH, dJIEKTPOOTPUIIATEILHOCTH ) U 00Pa30BaHHBIX UMHU BEIIECTB.

MouJiekyJibl 1 XUuMHYecKasi CBsi3b. KoBaneHTHas CBsI3b, €€ Kiaccu(uKaiys, MEXaHU3Mbl 00pa30BaHUs U pa3pbiBa. XapaKTEPUCTUKU KOBAJICHTHOM CBSI3H.

DReKTPOoOTpUIATeNbHOCTh. CTENEeHbh OKUCIEHUS U BaJIeHTHOCTh. [ mOpuan3anus atoMHbIx opouTaneit. [IpocrpancTBeHHoe cTpoeHue Mosekydn. [loaspHocTh
MOJIEKYII.

HNonnas cBs3b. Metammueckas cBa3b. BonopoaHas cBs3b.

Meowcmonexynsipuole 3aumooeticmaus. EOunas npupooa xumuieckux cessell.

BemecTBa MOJIEKYISIPHOTO M HE MOJICKYISIPHOTO cTpoeHus. COBPEeMEHHBIE MPEICTABICHHS O CTPOSHUHU TBEPABIX, )KHUIKHX U Ta3000pa3HbIX BemecTB. Kpu-
CTaJUTMYECKHUE U aMOop(HbIe BenlecTBa. THUIBI KPUCTAIIMYECKUX PEIIETOK (aTOMHAas, MOJIEKYJIsIpHas, MOHHAsI, METaJUINYecKas). 3aBUCUMOCTh CBOMCTB BEILIECTB OT
TUTIA KPUCTAJUIMYECKUX PEIIETOK. JKuOKuUe KpUucmaiioi.




[TpuurHBEI MHOTOOOpA3us BEIIECTB: U30MEPHSsl, TOMOJIOTHS, aJUIOTPOIIUS, U30TOIHSI.

JdemoHcTpauuu

1. Mozaenu MOHHBIX, AaTOMHBIX, MOJIEKYJSPHBIX U METAUINYECKUX KPUCTAIIIMYECKUX pemE€ToK. 2. Moaenu MoJekys u30MepoB U roMoJioros. 3. Ilomyuenue
AJUTOTPOIHBIX MouduKauii cepsl U pocdopa.

PacuérHble 3agaun

1. BoruncneHue MaccoBOM 10JIM XUMUYECKOTO AJIEMEHTAa B COSUHEHHH. 2. Y CTaHOBIIEHHE MpocTeiieil GopMyIibl BeecTBa 0 MaCCOBBIM JIOJIIM XHUMHYe-
CKOT'O 3JIEMEHTA.

Tema 2. OcHOBBI TeOPUH XUMHYECKHX npoueccoB (16 1)

Cucmema (comoeennas, cemepoeennas). TemnoBsie 3pPEKTh XUMHUECKUX peakiuid. [TonsaTtue 00 sHTaNbIMU. DHTANBNNSA 00paa3oBaHus BemecTBa. Tepmo-
XMMHMYECKHE ypaBHEHUs. 3aKOoH ['ecca U clieACTBUS U3 HETO.

ITonsaTue 06 suTponun. Suepeus [ ub66ca. 3aKOHOMEPHOCTU NMPOTEKAHHSI XUMHUECKUX PEAKLMN. TepmMoounamuueckum ocyuecmeumocms XUMU4ecKol peax-
yuu.

CkopocTb peaknuu, e€ 3aBUCUMOCTh OT Pa3IMYHbIX (DaKTOPOB. 3aKOH AEUCTBYIOIINX Macc.

3aBHCUMOCTb CKOPOCTH PEaKIMK OT TeMIepaTypsl, npaBuio Bant-I'odpda.

DOHeprus akTUBALUU. Akmueuposannwlil Komniexc. KaranuzaTopsl U Katanu3 (TOMOI€HHbIN, T€TepOTreHHbIN, hepMEeHTaTUBHBIN). Depmenmeul.

Mexanusm peaxyuu. Ilopsook peaxyuu. INeMEeHTapHbIE U CI0KHbIE PEAKIIHH.

Obpatumocth peakuuil. Xumuueckoe paBHoBecue. Koncranta paBHoBecus. CMellieHHe paBHOBeCUs MMOJ JeWCTBHEM pa3iuuHbIX (aktopos. [Ipunnun Jle
[aremnsbe.

XUMUYeCcKHe peakluu, X KiacCU(pUKalUs B HEOPraHUYECKON U OpraHMueCcKON XUMUU.

IIpakTHYecKkune 3aHATHA

1. Onpenenenre CKOPOCTH XUMUYECKUX PEAKIMI B TOMOT€HHBIX cucTeMax. 2. XMMUYECKOE PaBHOBECHE.

Pacuérnble 3amaun

Pacuér TeroBoro 3gdexTa mo JaHHBIM O KOJIMYECTBE OJHOTO M3 YUYACTBYIOIIMX BEIIECTB M BhIICTUBIIEMCS Terie. 2. Pacuér u3MeHeHus SHTPOTIUH B XUMH-
yeckoM nporecce. 3. Pacuér usmenenus suepruu ['m6oca.

Tema 3 PacTtBopbl. XuMHYecKHe peaknnu B pacTtBopax (17 4)

UYuctele BemecTBa u cMmecu. [lucnepcHsie cucteMbl. Kommonansie cuctemsl. MicTuHHBIE pacTBOphl. PacTBopeHune kak (Ghu3nKo-XuMHUuecKui mpouecc. Termno-
BbI€ SIBJIEHMSI TpU pacTBOpeHHH. CII0COOBI BbIpaXe€HHsI KOHIIEHTPAI[UN PacTBOPOB: MaccoBasi 10JIsl paCTBOPEHHOTO BEIIECTBA, MOJISIPHAS U MOJIJIbHAS KOHIEHTpa-
LIUH.

DnexTponuTnyeckas aucconuaiys. CuibHbIe U cialble 371eKTpoiuThl. CTeNeHb AMEKTPONIUTHYECKON qucconnanuu. KoHcTanTa Aucconanym.

Peakumu B pacTBOpax aJeKTPOIUTOB. [Ipouszsedenue pacmeopumocmu. Honnoe npoussedenue 600vl. Bomoponnsrii mokazarens (pH) pactBopa.

['uaponu3 opraHMYECKUX W HEOPTAaHMYECKUX COeAMHEHUH. [ uopoaus ouononumepos. I'uaponus coyei. 3Ha4eHHE THAPOIN3a B OMOJIOTHUYECKUX OOMEHHBIX
nporeccax.

JdemMoHcTpanuu



1. PacTtBOopeHue okpamieHHBIX BemecTB B Bone (cynbdara meau (l1), mepmanranara kamus, xiaopuaa xkenesa (I11). 2. O6pa3isl mUIIEBBIX, KOCMETUYECKHX,
OMOJIOTMUECKUX U MEUIIMHCKUX 30J1ed U renei. 3. Konouonwvle pacmeopul, ux nonyuenue. Ighgpexm Tunoans. 4. Onpeoenenue pH ¢ nomowwro pH-mempa.

JlaGopaTopHbIe ONbITHI

1. Peakuuu B pacTBOpax 3JEKTPOIUTOB: 00pa3oBaHUE OCaJKOB (aMOPGHBIX M KPUCTAUIMYECKUX ), BbIICIEHUE ra30B, 00pa30BaHUE MAIOANCCOLMUPYIOIMINUX
coeaunenuil. 2. Onpexnenenue pH-crcTeM ¢ MOMOIIBIO YHUBEPCATIbHOTO HHAMKaTopa. 3. Onpenenenne pH pacTBOpoB XJiopuaa anfOMUHUS, KapOOHATa HATPHSL.

[MpakTnyeckune 3aHATHSA

1. Pemmenue skcriepuMeHTaIbHBIX 33J1a4 C AJIEMEHTaMU KayeCTBEHHOro aHanu3a. 2. [Ipurorosienue pacTBopa 3a1aHHON MOJISIPHOM KOHIICHTPALINH.

Pacuérnbie 3agaun

1. Berauciienue o ypaBHEHHSM, €CJIM OJTHO M3 BEIIECTB B3SATO B BHJIE PACTBOPA OMPEACIEHHON KOHIIEHTPALWH. 2. BRIUUCICHNS 110 ypaBHEHUSM, €CITH OHO
WJIM HECKOJIBKO BEILIECTB B3ATHI B U30bITKE. 3. Briuncienue maccol u 00bE€Ma MPOIyKTa PeakIuy M0 U3BECTHOM Macce M 00bEMY HMCXOAHOTO BEIECTBa, COJEpKa-
mero npumecH. 4. Onpenenenue BBIX0a MPOAYKTa OT TEOPETUIECKH BO3MOKHOTO. 5. Pacuér Mmaccel n 06bEMa pacTBopa [Jisi MPUTOTOBIICHHS ONPEACTIEHHON Mac-
Chbl WM 00bEMA pacTBOpA C 3aJJaHHON KOHIIEHTpAIMel (MacCOBOM, MOJISIPHON MIJIM MOJISLITEHOM).

Tema 4. OxkucaAUTEIbHO-BOCCTAHOBUTEIbHBbIE peakuuu (154)

OKHCANTENHEHO-BOCCTAHOBUTEIIbHBIC PEAKIIHI. METOIbI 3JIEKTPOHHOTO U 31eKMPOHHO-UOHHO20 OalaHca.

Haubonee pacnpocmpanénnvle okuciumenu u 60CCMAaHOBUMENU.

OxucaumenvbHO-80CCMAHOBUMENLHASL OBOUCMBEHHOCD.

OKuciumenbHo-60CCMAan08UMENbHASL OBOUCMBEHHOCMb HA NPUMepe NEPOKCUOA 8000POOA.

l"anpBaHnYecKuit aIeMeHT. XUMUYECKUE HCTOYHUKH TOKA.

Cmanoapmmuuwiii 6000poOoHbLL 271eKkmpod. CmanoapmHubulil 21eKmMpOOHbLI NOMEHYUATL CUCTEMbL.

P50 cmanoapmmuuix anekmpoonvix nomenyuanos. Hanpasnenue okuciumenbHo-60CCMaHO8UMENbHBIX PeaKyull.

Koppo3us Metansnos u e€ Bubl (XuMudeckas 1 3JeKTpoxumuueckas). CrocoObl 3aluThl OT KOPPO3HUU.

DIEeKTPOIN3 PacTBOPOB U paciuiaBoB. [IpakTuueckoe mpuMeHeHue dIEeKTPOIN3a A MOTyUeHUS EJI0YHBIX, MET0YHO3EMENbHBIX METAJIOB U AIFOMUHUSL.

JdemMoHcTpanuu

|. [TpuMepsl OKUCIUTETHHO-BOCCTAHOBUTENBHBIX peakuuii. 2. ['operne nopoimrka amomunusd. 3. [lonydeHnue xiaopa npu B3auMOJEHCTBUN KOHIIEHTPUPOBAH-
HOM COJISTHOM KHUCIIOTHI M TUXpoMaTa Kallus, TopeHue kpacHoro ¢ocdopa B xiyope. 4. BzaumozeiicTBie noauaa Kajius ¢ KOHIEHTPUPOBAHHOMN CEpHOM KUCIOTOM. 5.
B3aumMoneiicTBre KOHIIEHTPUPOBAHHON CEPHOM KHCIOTHI ¢ Meblo. 6. OOHapyKeHUe 3IEKTPUUECKOro TOKa MPHU KOHTAKTE MEIM U IIMHKA C MOMOUIbIO rajbBaHO-
MeTpa. 7. DIeKTpon3 BOABL. 8. DIEKTPOIu3 pacTBOpoB cyibdara meau (I1) m monuna kamus.

JlabopaTopHbIe ONbITHI

1. Boccmanosnenue nepmaneanama Kaaus 8 pa3iuyHblx cpeoax (KUCIol, HeUmpaibHoU, WelouyHoll) Cyibpumom Hampus u nepokcuoom 6000pood. 2. Boc-
Ccmanogienue OUXpoMama Kauus 8 KUCIOU cpede CYlb@UMoM Hampus U NePOKCUOOM 8000POIQ.

Tema 5. Knnaccudpukanusi BenrectB. CBolicTBa KJIacCOB HeopraHuveckux Bemects (12 4)

Knaccudukanus u nomenxnamypa neopranmdeckux BemiecTB. Okcuapl. OcHoBanusi. Kucnorel. Comn. KomriekcHble coequHenus. Kuciomuo-ocHogHbie
CBOUCMBA HEOP2AHUYECKUX U Op2AHUYeCcKUX coeouHenuti. AMPOTEpHOCTb.

XapakTepHble XUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPIraHUYECKUX COEIUHEHHUIM.

JdemoHcTpauuu



1. Bzaumooeticmaue okcuda meou (JI) ¢ cepnou kucromou. 2. Bzaumooeticmsue oxcuda ¢pocgpopa (V) u okcuoa xanvyust ¢ 60001.

[MpakTnyeckune 3aHATHSA

1. DKcrieprMeHTalIbHBIC 3aJ]aud Ha MOJIyYeHHE W PAcliO3HABAHHUE BEIIECTB. 2. DKCIEPUMEHTAIBHOE YCTAHOBJICHHE CBS3CH MEXKIy KilacCaMH HEOpraHude-
CKUX COEIUHEHHUMH.

Tema 6. Hemerananl (134)

[Tonoxenue HemerannoB B [lepuonuueckoil cucteme xumnueckux anemeHnTo J[.M. MenneneeBa. XapakTepHble 0OCOOEHHOCTH aTOMOB HEMETAJLJIOB.

Bonopoa. ITonoxenune Bogopoaa B MEPHOAMYECKON cucteme. HM3omonsi 6000pooa. CoennHeHHUs BOJOPOJa C METaulaMU M HeMmeTaiiamu. [lonyuenue u
npumeHenue 600opooa. Bona. JKEcTKOCTh MOJBI U CLIOCOOBI €€ ycTpaHeHus. Taocénas gooa.

I'anorennl. O0mIas xapakTeprucTUKa moaArpynimsl ramoreHoB. Ocodennoctr xumun Gropa. [amorenoBomopoasl. [lomydenue ramoreroBogopoaoB. ["aore-
HOBOJIOPOJHBIE KHCIIOTHI U UX COJIM — rajoreHupl. KayecrseHHas peakuus Ha rajJloreHu-uoHbl. Kucnopoaconepskamue coequaenus xiopa. [Ipumenenue rano-
I€HOB M X BAJXHEUIIINX COCIUHEHHM.

Kucaopoa n 030H. Pusndeckue 1 XUMAYECKUE CBOMCTBA KUCIIOPOAA, ITOJIyYEHHUE U IPUMEHEHHE, HaX0XI€HUE B Tpupoae. Amtotponus. O30H, €ero cBOMCT-
Ba, MIOJyYEHHUE U IPUMEHEHHUE.

Cepa. Amnorponus cepsl. Pu3nyeckrue U XMMUYECKHE CBOMCTBA cephl, €€ MoJlyyeHre U MpUMEHeHue, HaxoxaeHue B npupoje. CepoBonopo, ero ¢pusnye-
CKHE ¥ XUMHYECKHE CBOWCTBA, IMOJIyYeHUE U IPUMEeHeHue, Haxoxaenue B npupozae. Cynbdunst. Oxcun cepsl (1V), ero ¢pusnueckue m XuMu4eckne CBOKWCTBA, 1MO-
nydyenue u npumenenue. Oxcun cepsl (VI), ero ¢pusnyeckre u XUMU4ecKkrne CBOMCTBa, MogydeHne U npumenenue. CepHucras kuciaoTta u cyiabpursl. CepHas Ku-
CJIOTa, CBOMCTBA pa30aBIEHHON M KOHLIEHTPUPOBAHHOM cepHOIl kucnoThl. CepHas kucioTta kak okuciautenb. Cynbdarsl. KauecTBeHHbIE peakuuy na cyiabQui-,
Cynb(pUT- U CyTbhaT-HOHBI.

A3oT. ®u3nyecKkue 1 XMMUYECKHE CBOMCTBA a30Ta, MOJyuYeHUE U MPUMEHEHUE, HaxoXeHue B npupojae. Hutpuael. AMMmuak, ero puandeckue U Xumuye-
CKHE CBOWCTBA, Mony4eHue 1 nmpuMeHenne. Colu aMMOHWUsI, UX CBOWCTBA, MONy4eHHe 1 npuMeHeHue. KauectBeHHas peakius Ha noH ammonust. Okcun azota (11),
ero (pu3MyYecKre U XUMHYECKUE CBOWCTBA, MoydeHue u npuMmenenne. Okcup azota (1V), ero ¢pusnveckue U XMMHUYECKHE CBOICTBA, OIyUYCHHE U IPUMCHEHHE.
Oxkcup azora (111) u a3otucras kucnora, okcun azota (V) u a3otHas kucinora. CBOWCTBA a30THOM KHCIIOTHI, €€ MOoJyueHne 1 npuMeHeHne. Hutpatsl, uX dusmye-
CKHE€ ¥ XUMUYECKHE CBOWCTBA, IPUMEHEHHE.

®ocdop. Amtorpornus pochopa. CBoiicTBa, MONyUYEHUE U IPUMEHEHHE Oestoro u kpacHoro dochopa. Dochun. Oxcua pocdopa (111). Oxcun dhochopa (V).
®dochopubie kucnoTel. OprodochaTsl.

Yraepoa. Annotponus yriaepoja (anmas, rpadut, kapouH, ymiepeH). AKTUBUPOBAHHBINA yroyib. AncopOuusi. CBOHCTBa, MONTydYe€HUE U IPUMEHEHHE YIS
KapOunp! kanbIius, aTlOMUHUS U JKene3a. YTapHbIN U YIIIEKUCIbIN ra3bl, UX QU3NYecKre U XUMUYECKHEe CBOWCTBA, MOJIyUeHHE U TPUMEHEHHE. YTOIbHAs KUCIOTa
u e€ conu (kapOoHaThl U ruApokapOoHaTsl). KauecTBeHHas peakiyst Ha KapOOHAT-HOH.

Kpemumii. Annorponusi, puzndeckue U XMMUYECKHE CBOMCTBAB KPEMHUS, MOIYYeHHE U MpUMEHEeHUe, HaxoxaeHue B npupojae. Cunanbl. OKCUa KpeMHUS
(IV). KpemHueBBIE KHCITOTHI, CHITMKAThL. CHITMKATHAS TPOMBIIIICHHOCTD.

Baaropoansbie raspl. CoequHenus 01aropoanbix ra3os. [Ipumenenue.

JdemMoHcTpanuu

1. CuHTE3 XJI0pOBOIOPO/IA U PACTBOPEHUE €T0 B BOJE. 2. B3auMHOE BHITECHEHME TAJIOTEHOB U3 UX coeluHEeHUM. 3. [loydeHre amnoTponHbIX BUAOU3MEHE-
HUW Kuciopoaa u cepbl. 4. BzauMogeiicTBrue cepbl ¢ BOJOPOIOM U KUCIOPOJAOM. 5. JlelicTBrEe KOHLIEHTPUPOBAHOM CEpHOM KUCIOTHI HA METAUIbI (LIMHK, MEb) U
OpraHWYeCcKHe BeliecTBa (IIEeJUTI0I03y, caxaposy). 6. PactBopenue ammuaka B Boje. 7. [losrydeHue a30THON KUCIOTHI M3 HUTPATOB M 0O3HAKOMJICHHUE C €€ CBOMCT-
Bamu. 8. Tepmuueckoe paznoxenue coseit ammonus. 9. Ilonydyenue oxcuna yriaepona (1V), B3aumozeiicTBue ero ¢ BoJoH U TBEpAbIM IUaApokcuaoM Hatpus. 10.



[Tonmydenue kpemHUEeBOM KUCIOTHI. 11. O3HaKoMIIeHUE ¢ 00pa3liaMu CTEKIa, KePaMUIECKIX MaTEPHUaIOB.

JlaGopaTopHbie ONBITHI

1. IIpeBpamenne kapOboHaTa Kalbliys B THIPOKapOOHAT U ruape KapOoHaTa B KapOoHart. 2. VM3yyeHne CBOWCTB COISIHOM KUCIOTHI. 3. O3HaAKOMIJIEHHE C cepoit
U e€ MpUpOIHBIMU coennHeHusiMU. 4. Pacnio3HaBaHue XJI0pH-, CyiabdaT- U KapOOHAT-UOHOB B pacTBope. 5. B3aumonelictBue colieit aMMOHHUS €O MIENOYBIO. 6.
O3HaKOMIJIEHHE C pa3iInuHbIMU BUIaMU YI[O6peHI/If/'I. KauecTBeHHbBIC pC€aKkurur Ha COJIM aMMOHUS U HUTPATHL. 7. Pemntenne OKCIICPUMCHTAJIbHBIX 3a1a4 Ha paClio3Ha-
BaHUe BenlecTB. 8. O3HaKOMJIEHUE C Pa3IMYHbIMU BUAaMHU ToIuBa. 9. Pacno3HaBanue kapOOHATOB U THAPOKapOOHATOB.

IIpakTHyeckue 3aHATHA

1. ITony4yenue ra3000pa3HbIX HEOPraHUYECKHUX BELIECTB (BOIOPOAA, YITIEKHCIOr0 ra3a, aMMuaka). 2. Onpenenenue cojepxanie KapOoOHaTOB B U3BECTHSKE.
3. Ycrpanenue BpeMeHHOM KECTKOCTH BOJIBI.

Tema 7. Metauibl (164)

[TonoxxeHrne MeTaNIMYECKUX 3JIEMEHTOB B IEPUOAMUECKOIN CUCTEME, OCOOEHHOCTH CTPOEHUSI MX aTOMOB. MeTaindyeckasi CBsI3b U METa/lInyecKasi peléTKa.
Ob6muue ¢pusznyeckue cBoiicTBa MeTaioB. O0IIMEe XUMHUYECKHE CBOMCTBA METAJLIOB.

Ilesrounble MeTaIbl. OO1Ias XapakTepucThKa noArpymnmbl. Gusndyeckue 1 XUMUYECKUE CBOMCTBA JINTUS, HATPUA U Kanus. VX nomyyeHue u npuMeHEHue,
HaxoXxaeHue B mpupoje. OKCHIbl U NepPOKCU bl HaTpus U Kanus. Exakue ménoun, ux cBoiicTBa, monyueHue u npuMeHeHue. Conu mieouHbIX MeTaiioB. Pacrno-
3HAaBaHUE KATHOHOB HATPHSI U KaJIHA.

IIénouno3eMebHbIe MeTaMIbI. O0IIas XapaKTepuCcTUKa NOATPyNIbl. OU3NYECKUE U XUMUYECKIE CBOMCTBA MarHus M KajbIUs, UX MOTy4YeHUE U MpUMe-
HEHUue, HaxoXeHue B npupojae. Conu KanbLus U MarHus, UX 3Ha4eHUE B IPUPOE U KU3HU YEJIOBEKa.

AmoMunmii. Pu3nueckue 1 XUMUUYECKUE CBOMCTBA aJIOMHHMUSA, [TOJIyYeHHE U TPUMEHEHHE, HaX0K/JICHHE B NMPHpoJie. ATIOMOCHINKAThI. AM(OTEPHOCTh OK-
cua U Tupokcuia anroMuHus. Colu aaOMUHUS.

ITepexoanbie 3j1eMeHTHI (cepedpo, Mellb, LIMHK, XPOM, PTYTh, MapraHell, 5keji1e30), 0COOEHHOCTH CTPOEHUS aTOMOB, (PU3HMUECKUE U XUMHYECKHUE CBOMCTBA,
MoJiyueHue U npuMeHenue. OKCHIbI U TUAPOKCUIBI 3TUX METAJJIOB, 3aBUCUMOCTh UX CBOMCTB OT CTENEHHM OKHCIIEHHUS AJieMeHTa. BaxkHeilune coinu nepexoaHbix
as1eMeHTOB. OKHMCIUTEIbHBIE CBOIMCTBA COJIel XpoMa M MapraHiia B BeICLIEH cTerneHn okuciaeHus. KoMIiekcHble COeIMHEHNs IEPEXOAHBIX JIEMEHTOB.

O6mue cnocoOb! noxydeHus: MmetauioB. [lonarue o Mertamnyprun. CruiaBbl (4€pHbIe U LBETHBIE). [[poM3BOACTBO UyryHa U CTalu.

JdemMoHcTpanuu

1. B3aumoselicTBie METaNIOB ¢ HEMETAINIAaMU M BOJIOW. 2. Y cTpaHeHue kE€cTkocT BobI. 3. KauecTBeHHas peakivs Ha MOHBI KanbIiusa u Oapus. 4. Jlokaza-
TEJIbCTBO MEXaHUYECKOM MPOYHOCTU OKCUAHOM MIEHKU amoMuHMs. 5. OTHOLIEHHE allOMUHMS K KOHLIEHTPUPOBAHHON a30THOM kuciore. 6. OOpa3ipl METalioB,
HX OKCHJIOB U HEKOTOPHIX cojieit. 7. [Tonmyduenne u cBoiictBa ruapokcuaa xpoma (111). 8. OkucaurensHbie CBOMCTBa quxpoMaToB. 9. ['opeHue kese3a B KHCIOpo/ie
u xjope. 10. OnbIThl, BBISCHSIOIINE OTHOLIICHUE JKele3a K KOHIEHTpUpoBaHHBIM KucioTaM. 11. [Tomyuenne ruapokcunos xeneza(ll) u (1), ux coiicTsa.

JlabGopaTropHbie ONBITHI

1. O3nakomieHHe ¢ 0Opa3laMi METaJUIOB U cIIaBoB. 2. [lonydyeHne ruipokcuia amoMUHMS U UCCieloBaHKe ero cBoicTB 3. ['uaponus coneit amomunus. 4.
Oxwucnienne comu xpoma (111) mepokcumom Bomopoa. 5. BlanmoaelicTBHEe THAPOKCHIOB eje3a ¢ Kuciaotamu. 6. B3aumoneiicteue comu sxenesa (1) ¢ mepmanra-
HaToM Kanust 7. KagectBeHHble peakuuu Ha coiu kenesa (11) u (). 8. O3nakomienue ¢ obpasnamu yyryHa u ctainu. 9. Pemenue sKkcriepuMeHTaNnbHbIX 33a4 Ha
pacrno3HaBaHHE COeIMHEHUN METaJlIOB.

IIpakTHYeckue 3aHATHA

1. UccnenoBanre BOCCTAHOBUTEIBHBIX CBOMCTB MeTaLIOB. 2. OMBITHI, XapaKTepPH3YIOIHe CBONCTBA COCAUHEHHI MeTaioB. 3. CBoiicTBa 0-371eMEHTOB U MX
COCIMHECHUM.



Tema 8. CTexuomerpuuyeckue u ra3opble 3aKOHbI B XUMUM (4 1)
Crexuometpusi. CTeXMOMETPUUYECKUE 3aKOHBI. ['a30BbIe 3aKOHBI B XUMUHU.
PacuérHLle 3a1aun

Tema 9. Xumusi B Hameii :xu3uu (4 4}

[Tpobnemsbl, cBsI3aHHBIE ¢ TPUMEHEHHEM JIEKApCTBEHHBIX MpernapaToB. Motolue 1 yucTsamme cpeacrsa. [IpaBuna 6e30macHoi paboThl CO CpeacTBaMU OBITO-
BOI XUMUU. bHonornyecku akTHUBHBIE COETMHEHUSI.

JdeMoHcTpauuu

1. O6pa31bl TeKapCTBEHHBIX MpenaparoB. 2. O6pa3ibl BATAMHHOB.

IIpakTnyeckas padora

3HAKOMCTBO C 00pa3liaMi XUMUYECKHX CPEJICTB CAHUTAPUU U TUTHEHBI.

Tema 10. DxcnepuMeHTaIbHBIE OCHOBBI XUMHUH (5 1)

[IpaBuna pabotsl B mabopatopun. Jlaboparopras nocyna u obopynoBanue. [IpaBuna 6e30macHOCTH pu paboTe ¢ €IKUMHU, TOPIOYMMH U TOKCHYHBIMH BEIIIe-
CTBaMHU.

duznueckue MCTOABI Pa3aACICHUA cMeceH M OYHNCTKH BCIIECTB, KpI/ICTaIIJ'H/IBaIII/Iﬂ, OKCTpaKIus, AUCTUILIALUA.

CuHTe3 OpraHMYecKUX U HEOPraHWYEeCKUX ra3000pa3HbIX BemecTB. CUHTE3 TBEPABIX U KUAKUX BellecTB. Opeanuieckue pacmeopumenu.

KauecTBeHHBIIT M KOJIMYECTBEHHBIN aHAIN3 BCIICCTB. OnpeneneHHe XapakTepa CpCabl. I/IHI[I/IKEITOPI)I. KauecTBeHHbIC PC€aKMy Ha HCOPraHNMYCCKUEC BCIICCTBA
Y OHBI.

Cospemennvie puzuxo-xumuvecKue Memoowvl yCMaHoGAeHUs. CIMPYKMYypbl 6eujecms.

IpakTukym (5 4)

1. Ouucmxa sewjecmsea om HepaACMBOPUMbBIX NPUMECE.

2. Ouucmrka éeujecmea nepe2oHKol.

3. Ouucmka meépooco eeujecmea, Npu2omMoeGiIeHue pacmeopos Ha npumepe noayierus coau Mopa.
4. Kucnomno-ocnogHoe mumpoeanue.

TpeGoBanusi K YPOBHIO OAT0OTOBKH BbINYCKHUKOB

B pe3ynbrare u3yueHuss XuMUH Ha TPOGUIHBHOM YPOBHE YUCHUK JTOJKEH

3HATL/TMIOHUMATh:

POJIb XuMuu 8 eCmecmeo3Hanuu v €€ CBs3b ¢ IPyTMMH €CTECTBEHHBIMU HAyKaMH, 3HAUYE€HUE B )KU3HU COBPEMEHHOTO OOIIECTBA;

eajicHellue Xumuueckue nOHAMmus: BEUeCTBO, XUMUYECKHUIA SJIEMEHT, aTOM, MOJICKYJIa, Macca aTOMOB M MOJIEKYJI, HOH, PaJuKall, aJULIOTPOIHS, HYKIUIbI U
M30TOIBI, aTOMHBIE S-, P-, d-opOUTaNIN, XUMUYECKAs CBSI3b, 3JICKTPOOTPUIIATEILHOCTh, BAICHTHOCTD, CTCIICHh OKUCIICHUS, THOPUAM3AIIAS aTOMHBIX OpOHTaeH,
MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJI, MOJIb, MOJIIpPHAs Macca, MOJSIPHBIM 00BEM, BEIIECTBA MOJIEKYJSIPHOTO U HEMOJICKYJIIPHOTO CTPOEHUSI, KOMIUJIEKCHBIE CO-
€AMHEHUs, TUCTIEPCHBIE CUCTEMbI, ICTUHHBIE PACTBOPBIL; JIEKTPOIUTHUECKAs TUCCOLUAIMS, KUCIOTHO-OCHOBHBIE PEAKIIMU B BOJIHBIX PACTBOpAX, TMJIPOJIU3, OKUC-



JICHUE U BOCCTAHOBJICHHE, YJICKTPOIHN3, CKOPOCTh XUMUYCCKOW PEAKITNH, MEXaHU3M PEAaKIUHU, KaTallu3, TeIIOBOM 3PPEKT peakinuu, SHTAIBIHSI, TeIIoTa 00pa3o-
BaHUs, SHTPOIUS, XMMUUYECKOE paBHOBECHE, KOHCTAHTA PAaBHOBECHS, YIIICPOAHBIN CKeNeT, GyHKIIMOHAIbHAS TPYIINa, TOMOJIOTHSI, CTPYKTYpHasi U MPOCTPAHCTBEH-
Hasi U30MepUs, UHAYKTUBHBIN 1 Me30MEpHBIN AP PEKThI, MEKTPOGUII, HyKIeo(hU, OCHOBHBIE THITH PEAKIIMHA B HEOPTaHMYECKON M OPraHuIeCKO XHUMHUH;

OCHOGHble 3aKOHbl XUMUU: 3AKOH COXPAaHEHUsI MACChl BEIIECTB, IEPUOIUUECKHI 3aKOH, 3aKOH IOCTOSTHCTBA COCTaBa, 3aKOH ABOrajpo, 3akoH l'ecca, 3akoH
JEHUCTBYIOLIUX MAacC B KUHETUKE U TCPMOJMHAMUKE;

OCHOGHble meopuu Xumuu: CTPOCHUSI aTOMA, XUMUYECKON CBSI3H, JIEKTPOJIUTUYECKON TUCCOLMALMHU, KUCIOT U OCHOBAHUM, CTPOCHUSI OPraHUYECKUX CO-
eAMHEHUH (BKJIIOYast CTEPEOXUMHUIO), XUMUUECKOU KUHETUKU U XUMUYECKON TEPMOIMHAMUKHY;

Knaccuguxkayuio u HOMeHKaIamypy HEOPraHUIECKUX U OPraHUYEeCKUX COCMHEHNN;

HpUPOOHbIe UCMOYHUKU YTIIEBOJIOPOJOB U CIIOCOOBI UX TIepepadOTKH;

eewecmea u Mamepuavl, WUPOKO UCNOIb3YeMble 8 NPAKMUKe: OCHOBHBIE METaJIbl U CIUIAaBbI, rpaduT, KBapll, CTEKIIO, IEMEHT, MUHEPAJIbHbBIE ya100pe-
HUSI, MUHCPAJIbHBIC U OPTaHUYECKUE KUCIIOTHI, IIEI0YH, aMMHUAK, YIJIEBOAOPOIbI, (EHOJ, aHUJIMH, METAHOJ, dTAHOJ, STHICHTIIUKOJb, TIUIEPUH, (OpMaITbICTH]I,
arieTanpIeru, aleToH, II0K03a, caxapo3a, Kpaxmall, KJieT4aTka, aMUHOKHCIIOThI, OEJIKM, UCKYCCTBEHHBIE BOJIOKHA, KAyYyKH, IJIACTMACCHI, KUPbI, MbUIa 1 MOIO-
IIUE CPEJICTBA;

yYMeTh:

Ha3b16amb N3YYCHHBIC BEIIECTBA 110 «TPUBHAIBHOW» U MEXKAYHAPOIHON HOMEHKIIATYpaM;

onpeoenams: BAJCHTHOCTh U CTENIEHb OKUCJICHUS XMMUYECKHUX 3JIEMEHTOB, 3apsAJl UOHA, TUIl XUMUYECKON CBSI3H, MIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYIL,
TUT KPUCTALTUYECKON PEIIETKH, XapaKTep CPe/Ibl B BOJHBIX PaCTBOpPaX, OKUCIUTEIh U BOCCTAHOBUTEIIb, HAMPABIICHUE CMEIIIEHUS PABHOBECHS TIOJI BIUSIHUEM Pa3-
JUYHBIX (PAKTOPOB, U30MEPHI M TOMOJIOTH, PUHAIIEKHOCTh BEIIECTB K Pa3IUYHBIM KJIaCCaM OPraHUYECKHX COEIMHEHUI, XapaKTep B3aUMHOTO BIUSHUS aTOMOB B
MOJIEKYJIaX, TUIIBI PEAKIIMI B HEOPraHWUYECKON U OPraHUYECKON XUMUH;

xapaxkmepu3zoeéams: S-, P-, d-3eMeHTHI 10 MX nojokeHuio B [lepuoauueckoit cucreme .M. MeHnzeneeBa; o0Iine XUMHUYECKHE CBOMCTBA METAIIJIOB, HEMeE-
TaJIOB, OCHOBHBIX KJIACCOB HEOPTAaHUYECKUX COCAMHEHHUH; CTPOCHHE U CBOMCTBA OPraHUYECKUX COEAMHEHUN (YriIeBOAOPOIOB, CIIUPTOB, (DEHOJOB, AJIbIECTUIOB U
KETOHOB, KApOOHOBBIX KHCJIOT, aMUHOB, aMHHOKHCIIOT U YTJIEBOJIOB);

00BACHAMB: 3aBUCUMOCTH CBONCTB XMMHUYECKOT0 JIeMEHTa U 00pa30BaHHBIX UM BellecTB OT nosioxkeHus B [lepuoandeckoit cucreme [I.1. Mennaeneena; 3a-
BHCHMOCTh CBOMCTB HEOPTaHMYECKUX BEUIECTB OT UX COCTaBa M CTPOCHHs; IPUPOAY U CIIOCOOBI 00Opa30BaHMs XUMHUECKOH CBS3H; 3aBUCIMOCTh CKOPOCTH XUMH-
YECKOHN PEaKIiu OT Pa3IMIHbIX (PAKTOPOB, PEAKIIMOHHON CTIOCOOHOCTH OPTaHHUYECKUX COSTUHEHUN OT CTPOCHUS UX MOJIEKYT;

GbINONIHAMb XUMUYECKUI IKCHEPUMEHM: TI0 PACTIO3HABAHUIO BaXKHEHIITNX HEOPTaHUYECKUX U OPTaHUUYECKUX BEIIECTB; MOJYYEHUI0 KOHKPETHBIX BEILIECTB,
OTHOCSIIINXCS K U3y4E€HHBIM KJIacCaM COCTMHCHUI;

npo6ooums pacuéThl MO XUMUIECKUM (POpMYJIaM U YpaBHEHHUSM PEaKIuii;

oCyu4ecmenams CaMOCTOSITEIIBHBIN MOUCK XUMHUYECKON MH(POpPMAIMKM C HCIOJb30BAaHUEM PAa3IMUHBIX WCTOYHHKOB (CIPABOYHBIX, HAYYHBIX W HAYIHO-
MOMYJISIPHBIX W3JIaHUH, KOMITBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHeTa); NCTOIh30BaTh KOMITBIOTEPHBIE TEXHOJIOTHH JIsi 00pabOTKHU U mepeaaun nHpopmanuu
1 e€ TIPeICTaBIICHNsI B Pa3IMYHBIX opMax;

HCNO0JIb30BATH NPHOOPETéHHbIE 3HAHUS M YMEHHS B PAKTHYECKOM 1eTeIbHOCTH U OBCEIHEBHOM KU3HM JIJISA:

® [TOHMMAaHUSA INI00ATBHBIX MPOOJIEM, CTOSIINX Mepe]] YUeTOBEYECTBOM: SKOJIOTMUYECKHUX, SJHEPTETUYECKUX U ChIPHEBBIX;

® 00BSACHEHUS XUMUYECKUX SBIICHUH, IPOUCXOIALINX B IPUPOE, OBITY U HA MPOU3BOJCTBE;

® SKOJIOTUYECKH IPaMOTHOIO MOBEJICHUS B OKpYXKaloLIeH cpee;

® OIICHKH BJIMSIHUSI XMMHUYECKOTO 3arpsI3HEHUSI OKPYIKAIOIIEH epe bl Ha OpraHu3M YeJIOBeKa U JIPyTrue KUBbIe OPTraHU3MBbI,



0e3omacHoO# paboTHI ¢ BelleCTBaMH B Taboparopuu, OBITYH HA TIPOU3BOICTBE;

e OmnpejeieHusl BO3MOXXHOCTH MPOTEKAHUS XMMUYECKUX TPEBPAICHUN B Pa3IMYHBIX YCIOBHUSIX M OIICHKH HX MOCIIECTBHIA,
® pacro3HaBaHUs U MICHTU(PHUKALNHN BKHEHIIINX BEIICCTB U MAaTEPUAJIOB,;

® OIICHKH Ka4yeCTBa MMUTHEBOM BOJIBI U OT/ACIBHBIX MHUILEBBIX MPOITYKTOB;

® KPUTHYECKOH OIIEHKU TOCTOBEPHOCTH XUMHUUECKON HH()OPMAIIH, TIOCTYIAONICH 13 Pa3INYHbIX HCTOUHHKOB.

Y4yeOHO-MeTOo HYeCKOe o0ecTieyeHue NIl yUuTe s
e KaprioBa A.A., Jleekun A.H. Xumus: 11 knacc: ydeOHUK Aisl ydammxcs o01eo0pa3oBaTeNbHbIX yupekaeH!H (mpoduibHbli ypoBeHb). — M: Benrana-

I'pad, 2012.

e ["'apa H.H. [Iporpammsl 001meo0pazoBaTenbHbIX yupexaeHuil. Xumus. 8-9 kmaccsl. 10-11 xmaccer.

e ["apa H.H., 'a6pyceBa H.1 COopHUK 3a71a4 AJ1 IPOBESHUS YCTHOTO SK3aMeHa [0 XUMHUU 3a Kypc cpennedt mkombl. 11kmace. M.: Ipoda, 1999
e M.1O. I'opkosenko «Iloypounbie pa3paboTKU MO XUMHU

e 'onpadap6 A.JI., Xomakos FO.B. COopHuUK 3a/1a4 U yIpaKHEHH 110 XUMUH.

IloypouHoe miianuposanue Kypca xumuu 11 kiacca
(4 yaca B Henenmo*34 nenenn=136 yacos).

N3 HuX KOHTpOJIBHBIE

S pabotel, Jaboparop-
Tema o Hble palOOThl, MPaKTH-

8 g | deckue paboTHI

A S | KP JIP I1P

O01mas xumMmus

Tema 1: CTpoeHne BenecTna. 22

1 CocTtaB aTOMOB. XMMUYECKUH 371€MEHT. M30TonbI

2 CocrosiHue 1eKTpoHOB B arome. KBaHTOBBIE yncia

3 DNEeKTPOHHBIE KOH(UTYpaIMN aTOMOB. BaneHTHBIE 27IEKTPOHEI.

4 OcHOBHOE U BO30YKJIEGHHOE COCTOSIHIE aTOMOB

5 Knaccugukaius xumuueckux aieMeHToB. CemelicTBa S-, p-, 0-37eMeHTOB
6 DNEKTPOHHBIE KOH(UTYpAITUN AaTOMOB IEPEXOIHBIX dJIEMEHTOB

7 BainonaHenue ynpaxHeHu!

8 Hcropust OTKpBITHS TEPUOIUYECKOTO 3aKOHA

9 Ilepnouueckuil 3aKOH B CBETE TEOPUU CTPOEHUSI aTOMOB

10 ITepuoanueckas cucrema xumuueckux sieMeHToB J[.M. Menneneesa

11 V3MeHeHus: CBOMCTB XMMUYECKHUX JIEMEHTOB B IEPHOJIE U B TPYyNIE

12 Oco0eHHOCTH CTPOEHUSI ATOMOB 3JIEMEHTOB MMOOOYHBIX MOATPYII, TAHTAHOUIOB U AKTHHOUIOB




13

CeMI/IHapCKOC 3aHATHE «3HAUCHHUE MNEPUOANYICCKOr0 3aKOHa»

14 Xumuyeckas cBsizb. CpaBHUTENbHAS XapaKTEPUCTHKA KOBAJIEHTHOM, MOHHON M METAJNIMYECKOH CBSI3U
15 XapakTepuCTUKA U CBOMCTBA KOBAJEHTHOW CBSI3U
16 Mexanu3mMbl 00pa30BaHUs] KOBAJIEHTHOM CBSI3U
17 BonopoiHas cBsI3b U €€ posib B OpraHM4eCKON M HEOPraHU4EeCKOH XUMHUU
18 ['n6puau3anys aTOMOB U IPOCTPAHCTBEHHOE CTPOCHHUE MOJICKYJI
19 B3anMOCBsI3b THIIA KPUCTAJUIMYECKOM PEIIETKH U CBOMCTB BEILIECTB
20 MesxMoneKysipHble B3auMoielcTBYs. Ennnas npupoia XuMHUeCKuX CBs3en
21 3adeTHoeE 3aHsATHE MO TeMe |
22 3aueTHoe 3aHATHE 10 TeMe |
Tema 2: OCHOBBI T€OPHH XMMHYECKHX NPOLECCOB. 16
23 Tennooii 3pdext xumudyeckux peakiuid. [Tonstue 00 SHTATBIINN
24 TepMoXxuMHUYECKHE YPaBHEHUSI.
25 Tepmoxumuueckue pacuersl. 3akoH I'ecca
26 DHTpONUs
27 Oueprus ['m60ca.
28 HanpasieHue caMonpon3BOJIbHOIO OCYHNIECTBICHUS PEAKIIUI
29 Penienue 3a1a4 ¥ BBINOJIHEHHE YITPAKHEHHIA.
30 CKOpOCTh XMMHUYECKOHN peakiiiy. Teopusi akTHBHBIX CTOJIKHOBEHUI. DHEPrusi aKTHUBAIMH
31 3aKOH JEHCTBYIOIMX Macc
32 3aBUCHMOCTb CKOPOCTH PEaKIIUU OT TEMIIEPATyphl. DJIEMEHTAPHBIE U CI0KHbBIE PEAKIINH
33 Karanu3s u katanuzaTopbl. MexaHu3M JeHCTBHSI KATAIU3aTOPOB
34 ITpaktrueckas padora Nol. OnpeneneHrne CKOPOCTH PEAKIMI B TOMOT€HHBIX CHCTEMaX
35 Xummnueckoe paBHoBecue. KoncranTta xumuueckoro pasHosecus [Ipuanun Jle [larense
36 ITpakTryeckas pabora No2. XuMHUECKOE paBHOBECHE
37 Krnaccudukanus XuMHYECKUX peakiui
38 Konmponvnas pavoma Nel (no meme 2)
Tema 3: PacTtBopbl. XUMHYeCKHE peaKIIMi B PACTBOPAX. 17
39 Knaccugukarms pactBopoB
40 CrniocoObl BbIpayKE€HUS! KOHIIEHTPAIIMU PacTBOPOB
41 Pemienne 3a1a4 1 BBIOJIHEHUE YIPAKHEHUN U
42 [Tpaktrueckas padota Ne3. [IpuroToBienue pacTBopa ¢ 3aJaHHOW MOJISIPHOU KOHIICHTpAIMeH
43 BosiHbIe pacTBOPHI JIEKTPOIUTOB. DIEKTPOJUTHUYECKAS] JUCCOLHALINS
44 BrinonHenue ynpaxxHeHul U peleHue 3a1a4




45

CuibHbIE U cl1a0bIe QJICKTPOJIMTLI. CreneHb BHCKTpOJIHTI/I‘IeCKOﬁ Jucconuanmu

46 Peakiyy B BOJHBIX pacTBOpax dJIEKTPOIUTOB. IOHHBIE ypaBHEHUSI.
47 KadecTBeHHBIC peakiiyi.
48 [TpakTudeckast paborta Ne 4. Perenre SKkCiepuMEHTABHBIX 337124 C JIEMEHTaMH Ka4eCTBEHHOTO aHAJIN3a
49 HonHoe npousseneHue Boabl. BonopoaHbIN ITOKa3aTellb
50 Omnpenenenre BOAOPOTHOTO MOKa3aTess pa3Hbix cucteM. bydepHbie pacTBOpHL.
51 ['uaponu3 opraHUYeCKUX BEIICCTB
52 ['uponan3 HeOpraHUYECKUX COeTUHEHUN
53 [M'uaponus coneit
o4 BrinonHenue ynpaxxHeHu U pelieHne 3a1a4
55 Konumponvnas paboma No2 (no meme 3)
Tema 4: OxkucANTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIUH. 15
56 OKHCIUTENIbHO-BOCCTAHOBUTEIIbHBIE PEAKIUH.
57 Merto 37eKTpoHHOT0 OanaHca
58 MeTo 37IeKTPOHHO-HOHHOTO OalaHca
59 Haubonee pacipocTpaHeHHbIE OKUCIUTENH U BOCCTAHOBUTEIH.
60 OKHCITUTENbHO-BOCCTAHOBUTENbHAS IBOWCTBEHHOCTD
61 BrinonHeHue ynpaxHeHul U pelieHue 3aaa4
62 CocraByieHHEe ypaBHEHUH OKHCIUTEIIBHO-BOCCTAHOBUTEIIBHBIX PEAKITUIt
63 ["ampBaHWYECKUH 3TIEMEHT. XUMUYISCKUE HCTOYHHKHU TOKA
64 DNEKTPOXUMHUYECKUH Psiji HAIIPSHKEHUH METaJlJIOB.
65 Hanpasnenue nporexkanus OBP
66 DNEKTPOIN3 PACTBOPOB U PACILIABOB.
67 3HauEHUE JIEKTPOIN3a
68 BrinonHenue ynpaxxHeHUH U pellieHne 3a/1a4
69 3ayeTHOE 3aHATHUE 110 TeMe 4
70 3a4yeTHOE 3aHATHUE 110 TeMe 4
Tema S: Knaccuuranus BemecTs. CBoiicTBa KJIaCCOB HEOPTaHUYECKUX BelIECTB 12
71 Knaccudukanus 1 HOMEHKJIaTypa HEOPraHMYECKHX BEIIECTB
12 Oxcuasl
73 OcHoBaHus
74 Kucnots
75 Conu
76 BrimontHeHME ypa)kHEHUH U pellIeHre 3a/1a4




77

KommiekcHble COCIUHCHUA

78 KuCI10THO-OCHOBHBIE CBOMCTBA HEOPTraHUYECKUX U OPraHUYECKUX COCIUHECHUM.

79 AM(DOTEPHOCTh OPraHUYECKUX U HEOPTAHUICCKUX COCTMHEHUH.

80 [TpakTudeckast pabota Ne 5. DKcrieprMEHTAIbHBIE 33/1a4U Ha MMOJYYCHHUE U PACIIO3HABAHKE BEIICCTB

81 [Tpaktuyeckas padora Ne 6. DKClepUMEHTAIILHOE YCTAHOBJICHHE CBSI3eH MEXAY KilaccaMH HEOPTaHHMYECKUX Be-
IECTB

82 Konumponvnasa paboma Ne3 (no meme 5)
Heoprannyeckasi XuMus
Tema 6: Hemerasnbl 13

83 [TonoxeHne HeMETAIIOB B IEPUOIUYECKOM cucTeMe. XapaKkTepHble 0COOEHHOCTH aTOMOB HEMETAJIJIOB

84 Hemerasl — mpocThie BemecTBa. Bomopon

85 ["anorensl

86 Kucnopon, o30H

87 Cepa

88 Aot u pochop

89 Yraepon M KpeMHUHA

90 [TonydyeHne HeMeTaJUIOB B JIAOOPATOPUU U B IPOMBIIIIJIEHHOCTH

91 BonopoiHble coeiHEHNs] HEMETAJIOB

92 Briciime okcuabl M THAPOKCHIBI HEMETAIITIOB

93 BoinonHenue ynpakHeHUN U pelieHne 3a1a4

94 [TpakTnueckast padora Ne7. [lonydyeHne razoo0pa3HbIX HEOPraHUYECKUX BEIIECTB (KMCIOpO/a, YIIEKUCIIOro rasa,
aMMHaKa)

95 Konumponvnan paboma No4 (no meme 6)
Tema 7: Metasibl 16

96 [TonoxeHne MeTaNTMIeCKUX JIEMEHTOB B IEPUOIMYECKON CUCTEME, OCOOCHHOCTH CTPOCHUS X aTOMOB.

97 Mertauindeckas CBsA3b U METATNYECKasi KPUCTAIIINYECKasl pelieTka

98 O6mue ¢pu3nyeckrue CBOMCTBA METAIIOB

99 OO01muye XMMHYECKHEe CBOMCTBA METAJIIOB

100 BrlnosnHeHne ynpaxHeHU U pelieHne 3a1a4

101 Mertamnst |A- u HA-rpynn

102 AmoMuHUR

103 MeTtamibl no00YHBIX ToArpyIIl. VX cpaBHUTENbHAS XapaKTePUCTUKA

104 Coennnenns d- aneMeHTOB

105 [Mpaktuyeckas padora Ne 8. CoiicTBa d- 3JICMEHTOB U UX COCAMHCHUIA




106

[TpakTuueckas padora Ne 9. BoccraHOBUTEIbHBIC CBOMCTBA METAJIIIOB

107 O611me crnocoObl MOTyYSHHSI METAJUIOB. MeTajuryprust
108 XUMHYECKUE PEaKIIIH, JIeXKAIFEe B OCHOBE MOJIy4eHUs jkene3a. YyryH u craib
109 Cemuapckoe 3ansatue «lIpuMeHeHrne METaIOB U CIIJIAaBOB)
110 3aueTHOE 3aHATHE 110 TeEMaM 6,7
111 3ayeTHOE 3aHATHE 10 TeMaM 6,7
Tema 8: Crexmomerpuyeckne U ra3oBbie 3aKOHbI B XMMHH 4
112 CrexnoMeTpruiecKue 3aKOHbI
113 ["a30BbIe 3aKOHBI B XUMHH
114 Pewenne 3amau
115 Pewenne 3anau
Tema 9: Xumus B HalIei :KU3HU 4 1
116 Moto1re 1 YUCTSIIIE CPECTBA
117 buonorndecku akTuBHbIe BeniecTBa. [IpobiieMsl, CBS3aHHBIE C IPUMEHEHHUEM JIEKAPCTBEHHBIX IPENapaToB
118 ITpaktryeckas padora Ne 10. 3HakoMCTBO ¢ 00pa3aMM XMMHUYECKUX CPEACTB CAHUTAPUU M TUTUEHBI
119 CemMuHapckoe 3aHsaTHe «XUMMsI B HAIIEH KU3HW
Tema 10: DKcnepuMeHTAIbHbIE OCHOBbI XUMHUH 5
120 ITpaBuiia paboThl B XUMHUYECKOH JTabopatopun
121 [TpaBuia okazaHust IEPBOI MTOMOIIH MPH XUMHUYECKUX 0KOTAaX M OTPABICHUAX (PU3UOJOTHUECKH aKTHBHBIMH BEIIle-
CTBaMHU
122 MeTo/1bl pa3fiesieHns: U OYMCTKYU BEIIECTB
123 Hcnonp30BaHne OPraHUYECKUX pacTBOPUTENEH B 1a0OpaTOpUu
124 3HAKOMCTBO C MPOQEeCCUsIMU, CBSI3aHHBIMU C XUMHUEN
IIpakTukym 5 4
125 [Tpaktuyeckas pabora Ne 11. OuncTka BEImECTB OT HEPACTBOPUMBIX IPHUMeECEH
126 [Tpaktryeckas pabora Ne 12. OuncTka BOJIbI NEPErOHKOM
127 [Tpaktuyeckas padora Ne 13. CuHTE3 TBEpIOr0 BELIECTBA, IPUTOTOBJICHNUE PACTBOPOB HA IPUMEPE MOIYUECHHUS COIIH
Mopa
128 ITpaktuyeckas pabora Ne 14. KuciaoTHO-0OCHOBHOE TUTPOBaHHE
129 Ypoxk-koHpepenuus «Posib XMUMUU B )KU3HU OOIECTBA»
130-136 | Pe3epB BpemeHH 7
HUTOI'O 136 14




