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IHosicHUTEJIBbHASA 3aNIMCKA
Pabouas mporpamma mo ydeOHOMY mpeamery «Xumus» ais 11 kimacc cocTaBieHa Ha OCHOBE
(denepasbHOrO KOMIIOHEHTa TOCYJapCTBEHHOTO CTaHAapTa cpeaHero (TOMHOro) oOIiero
obpazoBanust (2004 1.), mpUMepHOU MPOTrpaMMbI CpenHero (TOJTHOro) obmero oOpa3oBaHus 1Mo
XUMHUH B TIPOTPaMMBI 110 XuMuu 1yt 8-11 kimaccoB 00meo0pa3oBarenbHBIX YUPEKIACHUN, aBTOP
O.C. I'abpuensu, M.: JIpoda, 2010.
[Tporpamma 6a3oBoro kypca xumuu 11 kinacca oTpakaeT COBpeMEHHbIE TEHCHIIMH B IIKOJIHHOM
XUMHYECKOM 00pa30BaHUM, CBSI3aHHbIE C pehOPMUPOBAHUEM CPEIHEH IIKOJIBI.
[lepBast uaest Kkypca — 3TO BHYTPUIPEIMETHAs] MHTErpaus y4eOHOW AUCHUIUIMHBI «XUMUS».
Wnest Takol HMHTETpalliy JTUKTYET CICAYIONIYI0O OYEPEIHOCTh HW3YYCHHUS pa3[eioB XUMUU:
BHauajse, B 10 kiacce, u3ydaercst opraHuveckas XuMus, a 3areM, B 11 kiracce, — oOrmast XuMus.
[TogaBnstomee OonbIIMHCTBO TecTOBBIX 3amanuii EID (6omee 90%) cBsizanbl ¢ oO0med u
HEOPraHMYECKOW XMMHEH, a MoToMy B 11 BBITYCKHOM Kjacce JOTMYHEe M3ydarh UMEHHO JTH
pa3fensl XMMHUHU, 4YTOOBI MaKCHUMAallbHO TIOMOYb BBIMYCKHHUKY IPEOAOJNETh 3TO CEephe3HOe
UCIIBITaHUE.
Bropas unes xypca — 3TO MEXIpeIMETHAas €CTECTBEHHOHAyYHAash MHTETPalUs, MO3BOJISIONIAs
Ha XMMHYECKOM 0aze oObeAMHUTH 3HAHUS (U3UKH, OMONIOTHH, Teorpaduu, SKOJIOTHH B €IUHOE
MOHMMAHHUE ECTECTBEHHOTO0 MHpa, T. €. CPOPMHUPOBATH IEIOCTHYIO €CTECTBEHHOHAYYHYIO
KapTHHY MHpA.
TpeThs uaest Kypca — 3TO UHTETPAIHsl XUMAYECKUX 3HAHUN C TYMAHUTAPHBIMU JTUCITUTUTMHAMU:
HUCTOPHUEH, TUTEPATYPOH.
TeopeTndyeckyro OCHOBY Kypca 001Ieil XUMUU COCTABIISIOT COBPEMEHHBIE MTPE/ICTABICHHUS:
O CTPOEHUU BellecTBa (IEPUOINYECKOM 3aKOHE U CTPOSHUH aToMa, THIMaX XUMUYECKUX CBS3CH,
arperaTHOM COCTOSIHUU BEIIECTBA, IMOJMMEpax U JAHUCIEPCHBIX CHCTEMax, KaueCTBEHHOM U
KOJTMYE€CTBEHHOM COCTaBE BEIIECTBA);
0 XUMHYECKOM Tpoiiecce (KIacCU(PUKAUU XUMHUYECKUX PpEeaKlUid, XUMUYECKOW KHHETUKE U
XUMHUYECKOM PaBHOBECHUH, OKUCIUTEIHLHO-BOCCTAHOBUTEILHBIX TIPOIECCax);
(akTUYEeCKyl0 OCHOBY Kypca COCTAaBISIIOT OOOOIIEHHBIE IMpEICTaBIeHUs O Kjaccax
OpPTaHWYECKUX U HEOPTaHUICCKUX COSTMHEHUN M UX CBOMCTBAX.
Takoe mocTpoeHHWe Kypca OOIMmeH XWUMHUHU IT03BOJISCT TOABECTH YYANIMXCS K ITOHUMAHHIO
MaTepUaIbHOCTH U TI03HABAEMOCTH MHpa BEUIECTB, MPUYNH €r0 MHOTOO0Pa3us, BCEoOIIel CBI3H
aprneHuil. B cBOIO oduepenb, 3TO aeT BO3MOXKHOCTH YYAIUMCS JIy4llle YCBOUTH COOCTBEHHO
XUMHYECKOE CO/Iep )KaHNe U TIOHATH POJIb U MECTO XUMHUH B CHCTEME HayK O MPHUPO/IE.
W3yuenune xumun Ha 6230BOM YPOBHE CpeIHEro (IMOTHOro) oo1ero o0pa3oBaHus HAMpaBIeHO Ha
JOCTH)KEHHUE CIEAYIOUINX LEIei:
OCBOCHHME 3HAHM O XHWMHYECKOM COCTABJISIONIEH €CTECTBEHHOHAYYHOM KapTUHBI MHpA,
BOKHCHITNX XUMUYICCKUX MTOHITHSX, 3aKOHAX M TCOPHUSIX;
OBJIAJICHUEC YMCHHSMH TPUMEHSATh TOJTYYCHHBIC 3HAHUS I OOBSCHCHHS Pa3HOOOPa3HBIX
XUMHUYECKUX SIBJICHUM U CBOMCTB BEIIECTB, OLEHKH POJM XMMHHU B Pa3BUTHH COBPEMEHHBIX
TEXHOJIOTH U TIOTYYeHUH HOBBIX MaTe€pPHAaIIOB;
pa3BUTHE TIO3HABATEIBHBIX HWHTEPECOB M WHTEIIEKTYalIbHBIX CIIOCOOHOCTEH B TpoIecce
CaMOCTOSITEILHOTO TPUOOPETeHHs] XUMUYECKUX 3HAHUM C HCIIONB30BAaHUEM DPA3IUYHBIX
HUCTOYHHKOB MH(POPMAIIHH, B TOM YHCIIE KOMITBIOTEPHBIX;
BOCHUTAaHKNE yOSKJIECHHOCTH B TIO3UTHBHOW POJIM XUMHUHU B KH3HU COBPEMEHHOTO OOIIECTBA,
HEOOXOJUMOCTH XHMHUYECKH TPAMOTHOTO OTHOIICHHUS K CBOEMY 3J0POBBI0 M OKPYXKAIOIICH
cpene;



NPUMEHEHUE MOJYYEHHBIX 3HAHUW M YMEHHM A 0e30MacHOro MCMOIb30BaHMS BEIIECTB U
MaTepualioB B OBITY, CETbCKOM XO3SHCTBE M Ha MPOU3BOJICTBE, PEIICHUS MPAKTHYECKUX 3a7a4d B
MOBCEAHEBHON KU3HU, MPEAYNPEKIACHUS SIBICHUN, HAHOCAIIMX BpEA 3J0POBBI0 YEJIOBEKA U
OKpYKaroLlIen cpele.
MecTo y4eOHOro npeaMera B yueOHOM IJIaHe
N3ydyenue yueOHOTO mMpeameTa paccunTan Ha 34 yueOHbIX "aca B rof (1 yac B HECIO).
OcHoOBHOe coiepkaHue MPOTrPaMMBbI
11 kaacc (001mIasi XUMUA)
Tema 1
Crpoenue aroma u nepuoanueckuii 3akol /. 1. Menneneesa (3 u)
OcHOBHBIE CBEJIEHMSI O CTPOCHMM aToMa. SIpo: MPOTOHBI U HEUTPOHBI. M30TONBI. DIEKTPOHBI.
OnexTpoHHass 000JI0uka. DHEpPreTU4ecKuil ypoBeHb. OCOOEHHOCTH CTPOCHHS 3JICKTPOHHBIX
000J104eK aTOMOB AJIEMEHTOB 4-TO U 5-T0 MepuoI0B nepuoaudeckoit cucremsl . 1. Menneneera
(mepexonubix osneMeHToB). [loHsTHe 00 opOuTansx  S- W p-opOuTanu. DIEKTPOHHbBIE
KOH(UTyparuu aTOMOB XMMHUYECKHUX 3JIEMEHTOB.
[lepunonnuecknii 3akon J[. 1. MenneneeBa B cBeTe yueHust o ctpoenun aroma. Otkpsitue . .
MeneneeBbIM EPUOIUYECKOTO 3aKOHA.
[lepuonnueckass cucrema xumudeckux osnmemeHtoB JI. WM. MenneneeBa — rTpadudeckoe
0TOOpaXeHHUE NEPUOAMYECKOro 3akoHa. DU3MUECKHIl CMBICT MOPSAIKOBOIO HOMEpA SJIEMEHTA,
HOMEpa MepUoJa M HoMepa Ipynmbl. BameHTHbIe 3eKTpoHbI. [[pUunHBI M3MEHEHHS] CBOWCTB
AJIEMEHTOB B I€PUO/IaX U Tpymnnax (IJIaBHBIX MOATPYIINAX).
[Tonoxxenune Bogopo/ia B IEPUONYECKOM CUCTEME.
3HaueHue MEePUOANYECKOrO 3aKOHA U MEPUOINYECKON CUCTeMbl XUMHUYECKuX 3nemeHToB [I. U.
MenpeneeBa s pa3BUTHS HAyKU U IOHUMAHUS XUMUYECKOM KapTUHBI MHUPA.
HemoHnctpanuu. Pasnuunbie GopMbl MEPUOAMYECKON CHUCTEMbl XUMHUYECKUX snemeHToB JI. U.
Menneneesa.
JlabGopatopusiii onbIT. KoHCTpynpoBaHue NepuonyecKoil TaOIUIIbl JIEMEHTOB C UCIIOJIb30BaHU-
€M KapToYeK.
Tema 2
Crpoenue BeniecTna (14u)
Honnast xumudeckass cBs3b. Karuonsl u aHuonsl. Knmaccuduxanuss noHoB. MonHble Kpuc-
TaJuIM4eckue pemerky. CBOKWCTBA BEIIECTB C 3TUM TUIIOM KPUCTAJUIMYECKUX PEIIETOK.
KoBaneHnTHass XumHueckasi CBA3b. OJEKTPOOTpHUIATENbHOCTh. [lonspHas u HenosspHas
KoBaJleHTHbIe CBs3U. Jlumonb. [lonspHOCTH CBSA3M W MOMSIPHOCTH MOJEKyabl. OOMEHHBIN U
JIOHOPHO-AKIIETITOPHBI MEXaHU3Mbl 00pa30BaHUsI KOBAJICHTHOW CBS3U. MOJEKyIsIpHBIE |
aTOMHBIE KpHUCTaUTHYecKue pemeTkr. CBOMCTBA BEIIECTB C 3TUMH THUIIAMH KPUCTATUYCCKHUX
pEIIEeTOK.
Merannnaeckast XxuMudeckas cBsizb. OcCOOEHHOCTH CTPOCHUS aTOMOB METaJIJIOB. MeTannuyeckas
XUMHUYECKasl CBSA3b M METAJUIMYEcKas KpHucTauiMueckas pemierka. CBOWCTBAa BEIIECTB C 3TUM
TUTIOM CBSI3H.
Bonoponnas xumuueckasi cBa3b. MexMONEKyIsIpHas U BHYTPUMOJIEKYIISIpHAS] BOJOPOAHAS CBS3b.
3HaYeHHe BOJIOPOTHON CBSI3U JIJIsl OPraHU3AIMH CTPYKTYP OMOMOTUMEPOB.
[Tonmumepsl. TInacTmMacchl: TEPMOIIACTBI U PEAKTOIUIACTBI, UX MPEACTaBUTEIN U MPUMEHEHHUE.
Bonokna: mpupomHpie (pacTUTENbHBIE W JKUBOTHBIE) U XUMHUYECKHE (MCKYCCTBEHHBIE U
CHHTETUYECKHE), UX TIPEICTABUTEIN U TPUMEHEHHE.
['a3000pa3Hoe cocTosiHWE Bemiee T-B a. [pW arperatHbIX COCTOSHUS BOAbl. OCOOEHHOCTH



CTpOCHHMS Ta30B. MosIpHBIN 00BEM Ta3000pa3HbBIX BEIIECTB.

[Tpumepbl Ta3000pa3HBIX MPHUPOJAHBIX CMECEH: BO3AYX, MPHUPOAHBINA Ta3. 3arpsi3HEHHE
arMocdepsl (KUCIOTHBIE JOXKU, TAPHUKOBLIN 3 deKT) u 0oppda ¢ HUM.

[TpeacraBuTenu ra3000pa3HbIX BEIIECTB: BOAOPO/, KUCIOPO, YIJIEKUCIBII ra3, aMMUaK, STHUJICH.
Wx nonydenue, coOupanue u pacro3HaBaHUE.

XKunkoe cocrosHue BemecTBa. Bona. I[lorpeOnenune Boabsl B ObITY M Ha IPOU3BOJICTBE.
JXecTkocTh BOBI M CLIOCOOBI €€ yCTPAHEHUS.

MuHepabHble BOJBI, UX UCIOJIb30BAHUE B CTOJOBBIX U JICUCOHBIX LIETAX.

Knpxne xpucTaiisl U UX IPUMEHEHHUE.

TBepaoe cocTosiHUE BemecTBa. AMOpP(HBIE TBEP/IbIC BEIIECTBA B MIPUPOAE U B KHU3HU YEIIOBEKA,
UX 3HaYeHHE U NpuMeHeHue. Kpucramimueckoe cTpoeHHE BELIECTBaA.

Hucniepcusie cuctemsl. [loHsTHE 0 AMCTIEpCHBIX cucTeMax. JlucnepcHas (aza U JucrepcuoHHas
cpena. Kmaccudpukanus AMCIEPCHBIX CHUCTEM B 3aBUCHMOCTH OT arperarHoro COCTOSHUS
JMCTIEPCHOM cpe/bl U TUCTIEPCUOHHOMN (a3bl.

['pyboaucnepcHble CUCTEMBL: SMYIbCUH, CYCIIEH3HH, a3PO30JIH.

ToHKOIMCIIEPCHBIE CUCTEMBI: TE€JIH U 30JIU.

CocraB BemecTsa U cMeceld. BelecTBa MONEKYIIPHOTO U HEMOJIEKYISIPHOIO CTPOEHUS. 3aKOH
IIOCTOSTHCTBA COCTaBa BEILIECTB.

[TonsiTe «mossgs» M €€ Pa3HOBUAHOCTU: MaccoBasl (JOJS DJIEMEHTOB B COEIMHEHUH, J0JIs
KOMIIOHEHTa B CMECH — J0Jisl NpUMECEH, J10Ji1 PACTBOPEHHOIO BEILECTBA B pacTBOpE) U
oObemHast. J1ois BbIXO/1a MPOAYKTA PEAKIIUU OT TEOPETUYECKU BO3MOMKHOTO.

JemoHcTpauyu. Mopenb  KpUCTaUIMYECKOW — PEIIETKHM — XJjopuzaa  Harpusa.  Mogenn
KPUCTAJUIMYECKUX PELIETOK «CyXOro JbJa» (Wiu Hoxaa), anmasa, rpadura (mim kapua). Monens
monekynsl JTHK. O6pa3usl miactmace (peHonodopmanbaeruHble, MOIMypeTaH, MOJUITUIICH,
HOJIUIPOIIMIIEH, MOJUBUHMIXJIOPUI) U H3Aeaus u3 HuX. OOpaslbl BOJOKOH (IIEPCTh, ILIENK,
alleTaTHOE BOJIOKHO, KaIllpOH, JIaBCaH, HEIJIOH) M u3aenus u3 Hux. OOpa3ipl HEOpraHUYEeCKUX
NOJIMMEPOB (cepa IuIacTUyecKasi, KBapll, OKCHJ aJlOMUHUS, PUPOAHbBIE aJIFOMOCUIMKAThI). Tpu
arperatHeIx cOCTOSIHUS Bozibl. OOpa3Lbl HAKUIM B YallHUKE U TPyOaxX LIEHTPAJIBHOTO OTOIUICHMS.
OO6pa3siibl pa3IMYHBIX TUCTIEPCHBIX CUCTEM: IMYJIBCUHU, CYCIIEH3UH, adpO30JIei, Tellel U 301eH.
Jlaboparopusie ombiTel. 1. OmpeneneHue TUIA KPUCTAUIMYECKON PEIIETKH BeEIIeCTBa U
onucaHue ero cBoMcTB. 2. O3HaKOMJICHHE C KOJUIEKIIMEH MOJIMMEPOB: IJIACTMAcC M BOJOKOH U
u3fgenuss U3 Hux. 3 HcnblTaHue BOAbI Ha JKECTKOCTb. YCTpPaHEHUE >KECTKOCTH Boibl. 4
O3HaKoOMJIEHHUE C JUCIIEPCHBIMU CUCTEMAaMH.

[Tpaktuueckas padora Ne 1. [Tonyuenue, cobupanue U pacro3HaBaHUE ra3os.

Tema 3

Xumudeckre peakuu (849)

Peakuuu, wuaymue ©0e3 U3MEHEHUS COCTaBa BEUIECTB. AJUIOTPONHUS U aJUIOTPOIHbBIE
BUJOU3MEeHEeHUs. [IpuunHbl amioTponuu Ha mpuMepe MoauduKalui KUCIIOpona, yriepoia u
docdopa. O30H, ero 6UOIOTUYECKAS POITb.

W3omepsl 1 n3omepusl.

Peakuum, maymmue c HM3MEHEHMEM COCTaBa BEIIECTB. PeakuuM COEIUMHEHMS, pa3JioKEHUs,
3aMelieHuss 1 oOMeHa B HEOPraHMYeCKOM M OpraHudeckod XWMuH. Peaknuu 5K30- U 3H-
norepMuyeckue. TemmoBoi 3(hdeKT XMMHUYEeCKOW peaklud U TEPMOXUMUYECKHE YPaBHEHMS.
Peaknuu ropeHus, Kak YaCTHBIN CITydail 9K30TEPMAYECKUX PEAKIU.

CxkopocTp xuMuyeckod peakuuu. CKOpPOCTh XUMHYECKOH peakuuu. 3aBHCHUMOCTh CKOPOCTHU
XUMHUYECKON peakluu OT MPUPOAbl PEearvpyrollux BelIEeCTB, KOHUEHTpalUu, TeMIIepaTyphl,



IUIONIAIA TTOBEPXHOCTH CONPHUKOCHOBEHMs M KaTalnu3aropa. Peaknuym romo- M reTeporeHHsIE.
[Tonsatne o Karanmusze M Karaiauzaropax. DepMEHTHl Kak OHMOIIOTMYECKHE KaTalau3aTophbl,
0COOEHHOCTH MX (PYHKIIMOHUPOBAHMS.

OObparumocTh XuUMHUYECKUX peakuuid. HeoOparumblie u oOpaTHMble XUMHUYECKHE PEaKIUH.
CocTosiHMEe XMMUYECKOTO PaBHOBECHS JIsi OOpaTHMMBIX XUMHYECKHUX peakiuii. CrocoObl cMe-
IIEHUS XUMHYECKOIO paBHOBECUS HAa HpHUMEpe CHHTe3a ammuaka. lloHsaTHe 00 OCHOBHBIX
Hay4HBIX TPUHLMIIAX IIPOM3BOJCTBA HA IPUMEPE CUHTE3a aMMHUAKA WIA CEPHON KHUCIIOTHI.

Ponb Boapl B xuMuyeckoil peakuuu. MctuHHble pacTBOpbl. PacTBOpUMOCTh U KilaccHUpUKaLus
BELICCTB 110 3TOMY IIPU3HAKY: PACTBOPUMBIE, MAJIOPACTBOPUMBIE U HEPACTBOPUMBIE BEILIECTBA.
ONEKTPOIUTHI U HEDJIEKTPOJIUTHI. DJIEKTpOJIUTHUECKast aucconuanus. Kuciorsl, ocHoBaHus U
COJIM C TOYKU 3PEHUS TEOPUH AIEKTPOIUTUUECKON TUCCOLUAIINH.

XVMHYECKHE CBOWCTBAa BOJbI: B3aUMOJCICTBHE C METaJlJIJaMH, OCHOBHBIMU M KHCJIOTHBIMU
OKCHJIaMH, pa3joKeHHE U o00pa3oBaHHME KpHUCTaulOruaparoB. Peaknuu ruzaparauuu B
OpPraHUYECKON XUMUHU.

I'maponau3 opraHMYecKMX UM HEOpraHMYeckux coeauHeHuil. HeoOpatumblili  ruzpponus.
OOpaTuMblii TUIPOIU3 CONCH.

I'maponn3 opraHnYecKuX COEAUHEHUM U €r0 MPAaKTUYECKOe 3HAYCHUE JUIS IIOJyYEHUS TUIPOIIN3-
HOro coupra W Mbuia. buosjorudeckas poib THApPOJIM3a B IUIACTUYECKOM U DHEPreTUYECKOM
0oOMeHe BEIIECTB U YHEPTUH B KIIETKE.

OKHCIUTENbHO-BOCCTAaHOBUTENbHBIE peakiuu. CreneHb okuciaeHus. OnpeneneHue CTENneHu
OKHCIeHHsT 1o Qopmyne coequHeHHus. [loHATHE 00 OKUCIHUTENBHO-BOCCTAHOBUTEIHHBIX
peakuusax. OKUCIIEHUE U BOCCTaHOBIIEHUE, OKMCIUTENb U BOCCTAHOBUTEb.

OneKTponu3. DIEKTPOIN3 KaK OKUCIMTEIbHO-BOCCTAHOBUTEIBHBINM IIpoLEcC. DIIEKTPOJIU3 pac-
IUIABOB M PacTBOPOB Ha INpuMmepe Xxjopuaa Harpus. [IpakTudyeckoe NpUMEHEHHUE IEKTPOJIU3a.
ONEKTPOIUTUYECKOE MTOTYyYEHUE ATFOMUHUS.

JemoHcTpanuu.. Moaenu Monekyn H-OyTaHa U M300yTaHa. 3aBUCUMOCTh CKOPOCTH pEaKIUH OT
IPUPOJBl BEIIECTB HA MPUMEPE B3aWMOJICHCTBUS PACTBOPOB PA3IMYHBIX KHUCIOT OJWHAKOBOMN
KOHILIEHTpAllMM C OJAMHAKOBBIMU T'paHyJaMH I[MHKAa U B3aMMOJAEWCTBUS OIMHAKOBBIX KYCOYKOB
pa3HbIX MeETaJJIOB (MarHus, LMHKa, KeJe3a) ¢ COJsSHOW Kuciaoroi. McmblTaHue pacTBOpOB
ANIEKTPOJIUTOB U HEINIEKTPOJIUTOB Ha MPEAMET JUCCOLMALMU. 3aBUCHUMOCTh CTEINEHU
AIEKTPOJIMTHUECKON IUCCOLUAIIMY YKCYCHOM KHCIOTHI OT pa30aBiieHHs pacTBOpa.
JlaGoparopHsle onbIThl.1 Peakuuu, naymnme ¢ oopazoBaHueM Ocajika, ra3a u Bojbl. 2. [lonyuenue
kucnopona. 3. [lomydeHue Bogoposia B3auMOAECHCTBUEM KUCIOTHI C LIHHKOM.

Tema 4

BemectBa u ux cBoiictsa (7 )

Mertamiel. B3aumosneiicTBHe METaUIOB € HEMeTalaMd (XJIOPOM, CEpOM M  KHCIOPOIIOM).
B3aumozeiicTBre HIENOYHBIX M IIETOYHO3EMENbHBIX METAJJIOB C BOJOW. DIEKTPOXUMUYECKUN
pAN HaNpsDKEHUH MeETaioB. B3amMmonelcTBHe METauloB C PacTBOPAMHM KHCIOT U COJIEH.
AnromuHOTEpMUS. B3aumoneiicTBie HATPHs ¢ ATAHOJIOM U (DEHOJIOM.

Kopposust mertamnos. IloHATHE O XMMHYECKOH M 3IEKTPOXMMHUYECKOW KOPPO3UH METAJUIOB.
Crioco0bl 3aIIUTHI METAJUIOB OT KOPPO3HH.

Hemeramibl. CpaBHUTENbHAas XapaKTEepUCTHKAa TaJIOTeHOB Kak Haumbonee  THIHYHBIX
npeactaBuTeneld HemeTamwioB. OKHCIWTENbHBbIE CBOWCTBA HEMETAJJIOB (B3aUMOEHCTBHE C
MeTajjlaMd U BOJOpoJoM). BoccraHoBHUTENbHBIE CBOWMCTBa HEMETAJUIOB (B3aUMOJIEHCTBUE C
0oJ1ee AEKTPOOTPHUIIATEILHBIMU HEMETAIIJIAMH U CI0KHBIMU BEIIECTBAMU-OKUCIUTEISIMU).
Kucnorel Heopranmueckue u opranuyeckue. Knaccudukanus kuciaoT. XMMHUYECKHE CBOWMCTBA



KHUCJIOT: B3aMMOJICHCTBHE C METaUIaMHM, OKCHIAMH METalIOB, THAPOKCHJIAMH METaJUIOB,
comsimu, crnupramu  (peakuus — dtepudukanuu). OcoOble  CBOWCTBA  a30THOM U
KOHLEHTPUPOBAHHON CEPHOM KHUCIIOTHI.
OcHoBaHMsI HEOpraHudeckue M opranumyeckue. OCHOBaHUS, UX Kiaccu(uKarus. XUMHUECKUE
CBOMCTBa OCHOBAaHUM: B3aUMOJCICTBHE C KHCIOTaMM, KUCJIOTHBIMU OKCHUIAMH U COJIIMH.
Pasnoxenne HepaCTBOPUMBIX OCHOBAaHUH.
Comu. Knaccudukamus coneid: cpeqHue, KUCIble U OCHOBHbIE. XHMHUYECKHUE CBOWCTBA COJICH:
B3aMMOJICHCTBHE C KHCIOTaMH, IIeJIo4aMH, MeTalulaMu U cosisiMu. [IpencraBurenu cosieit u ux
3HaueHue. XJIOpWA HaTpus, KapOoHar kambiwms, Gocdar kampnus (CpemHHE COJIN);
THJIPOKapOOHATHI HATPUSL M aMMOHUS (KHUCIBIE CONN); THApoKcokapOonar meau (II) — manaxut
(OCHOBHas COJIB). »
KauecTBeHHbIE peakIiy Ha XJIOPHI-, Cylb(}aT-, 1 KapOOHAT-aHHMOHBI, KATHOH aMMOHUSI, KATHOHBI
xkenesa (I11) u (I11).
['enernyeckas CBA3b MEX]Y KjaccaMH HEOPTaHWYECKUX U OpraHUYecKux coenuHeHuil. [lonarue
0 TEHETUYECKON CBSI3U M F€HETHUYECKUX psnax. [eHeTndeckuil psa meramia. ['eHeTHueckuil psaj
HemeTaia. OcCOOEHHOCTH TeHETHYECKOTO psifia B OPraHuYeCKON XUMHUU.
Hemoncrpanuu. Komnekuus o0pa3noB MeTamuioB. B3aumozeicTBue I11eI0YHO3EMETbHBIX
METAJUIOB C BOJOW. B3aumoneicTtBue Menu ¢ KOHLUEHTPUPOBAHHOW a30THOM KHCIJIOTOM.
Pe3ynprarel KOppo3uM METANJIOB B 3aBUCMMOCTH OT YCJIOBUH ee mpoTekaHus. Komneknus
00pa31ioB HeMeTauIoB. Pa30aBiieHrne KOHIICHTPUPOBAHHON CEpHOW KUCIIOTHL. B3anmoneicTBue
KOHIICHTPUPOBAHHOW CEPHOM KHUCIIOTHI C caxapoM, IEIUTII030M U Meapio. OOpasibl MUIICBBIX
MPOAYKTOB, COIEPKAIUX TUAPOKAPOOHATHI HATPUS U aMMOHHS, MX CIIOCOOHOCTH K Pa3IOKECHHUIO
npu HarpeBaHuu. [amenue coapl ykecycoM. KauecTBeHHBbIE peakiiuy Ha KaTHOHBI U aHUOHBI.
Jlaboparopusbie onbIThl. 1. McnbiTanre pacTBOPOB KUCJIOT, OCHOBAaHUHN U COJEeM MHIUKATOPAMH.
2. B3aumopeiicTBue COJSIHOM KHCJIOTBI M PacTBOpa YKCYCHOM KHCIOTHI C MeTajulaMH. 3.
B3aumoneiicTBue coNHOW KHUCIOTBI M PacTBOpa YKCYCHOM KHCIOTBI C OCHOBAaHUSMHU. 4.
B3aumogeiicTBre coyiiHON KUCIOTHI U PACTBOpa YKCYCHOM KHUCIOTHI ¢ consiMU. S Ilonydenue u
CBOWCTBA HEPACTBOPUMBIX OCHOBaHWH. 6 (O3HaKOMJIGHHWE C KOJUICKIUSMH: a) METaJuIoB; 0)
HEMETAJIJIOB; B) KUCJIOT; T) OCHOBAHHI;
[Tpaktnueckas pabGora Ne 2. Pemenue »KCHepUMEHTANbHBIX 3a/4a4 Ha HJIECHTHU(PHUKALUIO
OpPraHMYECKNX U HEOPTaHUYECKUX COEIUHEHUM.

Temarnyeckoe NIaHUPOBaHUE Y4eOHOTO MpeaMeTa « XHMHSD)

Ne i/ | Temebl KommuecTBo
4acoB
1 Crpoenwne aroma 3
2 CrpoeHue BemecTBa 14
3 XUMHUYECKUE PEAKIIU 8
4 BemecTBa u ux cBoiicTBa 7
5 O6o0maroriee MOBTOPEHNE 1
Peseps 1
O611ee yncI0 YacoB MO Kypey 34




TpeOoBaHusI K YPOBHIO MOATOTOBKY YYAIIUXCS
Yuawuecs 6 pesynomame yceoenus pazoena 00ndicHbl
3HAMb/NOHUMAMD
BOXHEUIINE XHUMHUYECKHUE TOHSTHS: BEIIECTBO, XUMHUYECKUM OIIEMEHT, aToM, MOJEKYJa,
OTHOCHUTEJIbHAsI aTOMHasi U MOJICKYJISIpHAsE MacChl, MOH, aJUIOTPOIHMs, M30TOIbI, XUMHUYECKas
CBSI3b, DJIEKTPOOTPUIIATEILHOCTD, BAJIEHTHOCTh, CTEINIEHb OKHUCIIEHHUS, MOJIb, MOJISIpHAs Macca,
MOJISIDHBIH OO0BEM, BELIECTBA MOJIEKYJISIPHOTO U HEMOJEKYISIPHOTO CTPOCHHS, PacTBOPSI,
AIIEKTPOJIUT U HEIEKTPOIIUT, SJICKTPOIUTUYECKAS AUCCOLUAIINS, OKUCIUTEIh U BOCCTAHOBUTEID,
OKHUCJICHHE U BOCCTAHOBIICHHE, TEIUIOBOM 3(PQEeKT peakuuu, CKOPOCTb XUMUYECKOW pEeaklvu,
KaTaJin3, XUMUYECKOE PaBHOBECHE, YITICPOIHBIN CKeleT, PyHKIHMOHAIbHAS TPYIa, U30Mepus,
TOMOJIOT S,
OCHOBHBIE 3aKOHBI XUMHUH: COXPAHEHUE MACChl BEIIECTB, MOCTOSIHCTBA COCTaBa, MEPUOANYECKUN
3aKOH,;
OCHOBHBIE TE€OPUU XUMHUU: XUMHUYECKOW CBSI3U, AJIEKTPOIUTHYECKON TUCCOLMAIUU, CTPOCHUS
OpPraHUYECKHUX COCTUHEHUII;
Ba)KHEHIIME BeIllecTBa U MaTepuajbl: OCHOBHBIE METAJUIBI M CIUIABBI; CEPHAs, COJSHAs, a30THAs
U YKCYCHAsi KUCIJIOTBI; IIEN0YH, aMMHUaK, MUHEpabHble YIOOpPEHHs, METaH, 3TUJICH, alleTUJICH;
OeH30J1, ATAHOJI, KUPBI, MbLIA, TIIOKO3a, caxapo3a, Kpaxmall, KJeT4yarka, OeJIKH, HCKYCCTBEHHbBIC
Y CHHTETUYECKHE BOJIOKHA, KaydyKH, TJIACTMACCHI;
ymems:
Ha3bIBaTh N3YYCHHBIC BEILIECTBA 110 «TPUBHATHHOW» U MEXKIYHAPOTHON HOMEHKIIATYPE;
OTIpPEAENATh: BAJICHTHOCTh M CTENEHb OKUCICHHS XUMHYECKHX O3JIEMEHTOB, THUIl XUMHUYECKOU
CBS3M B COCQUHEHMSX, 3aps]l MOHA, XapaKTep Cpelbl B BOJHBIX PACTBOpPaX HEOPraHUYECKUX
COEMHEHUH, OKHCIUTENb U BOCCTAHOBUTEIb, IPUHAIJICKHOCTh BEIIECTB K PA3IUYHBIM KJIaccam
OpPTraHUYECKUX COCANHEHUN;
XapaKTepHU30BaTh: MEMEHThl MaJlbIX MEPUOJIOB MO MX MOJIOKEHUIO B Ilepmoauyeckoil cucreme
JI.U. MenneneeBa; oOmue XMMHYECKHE CBOMCTBA METAUIOB, HEMETAJIJIOB, OCHOBHBIX KJIACCOB
HEOPTaHWYECKUX U OPTaHUYECKHX COCAMHEHHI; CTPOEHHUE U XMMHYECKHE CBOMCTBA U3YYCHHBIX
OPraHUYEeCKUX COCTMHEHUN;
OOBSCHSTH: 3aBUCUMOCTh CBOMCTB BEIIECTB OT UX COCTaBa U CTPOCHHUS; MIPUPOAY XUMHUECKON
CBsI3M (MOHHOM, KOBaJICHTHOM, METAITTUYECKOH ), 3aBUCIMOCTh CKOPOCTH XUMUYECKON PEaKIIuu 1
MOJIOKEHHS] XUMUYECKOTO PaBHOBECHS OT PA3IMUYHBIX (PaKTOPOB;
BBINIOJIHATh XUMUYECKUM HSKCIEPUMEHT MO PACIO3HABAHUIO BAXKHEMIIUX HEOPraHUYECKUX U
OpraHUYECKHUX BEILECTB;
WCIIOJIB30BaTh TMPUOOPETEHHBIE 3HAHMS M YMEHHUS B TPAKTUYECKOM JIEATETbHOCTH U
MTOBCEHEBHOM XU3HU JIST:
00BSCHEHMSI XUMHUECKUX SIBJICHHUH, MPOUCXOJSIINX B MPUPOJIE, OBITY U Ha TPOU3BOJICTBE;
oTpe/IeTICHUSI BOBMOXHOCTH TMPOTEKAHNS XUMUUYECKUX MPEBPAICHUN B Pa3IUYHBIX YCIOBUSAX U
OIICHKH UX TOCIJIEJICTBUIA;
HKOJIOTMUECKHU TPAMOTHOTO MOBEJICHUS B OKPYKaIOIIEH cpee;
OLICHKHM BIUSIHUS XUMHUYECKOTO 3arps3HEHUs OKpYXKalolled Cpelbl Ha OpPraHu3M YeJoBeKa M
JIPYTHE )KUBbIE OPTaHU3MBI;
Oe3omacHOro oOpalleHuss € TOPIOYMMHU M TOKCHYHBIMU BELIECTBAMH, J1a0OpaTOPHBIM
000pyIOBaHUEM.
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