IMosicuuTeanLHAaA 3aNIUCKA.

Pabouas mnporpamma kypca xumuu 11 kjacca paszpaboTaHa Ha OCHOBECOCTAaBJICHAa B
COOTBETCTBUH C (eiepabHBIM KOMIIOHEHTOM T'OCYAapCTBEHHOTO CTaHAapTa OCHOBHOTO OOIIIEro
obpazoBanus noxumun (pukaz MO P® ot 05.03.2004r. Ne 1089) u denepanpHoro 6a3ucHOroO
yuyeOHOTrO TMiaHa i oOpa3oBaTeNnbHBIX YyupexaeHudd Poccuiickorr @eneparuun. [lpu
COCTaBJICHUH JaHHOM MPOrpaMMbl ObLIa UCIIOJIB30BaHA MPOrpamMma CpeiHero (IOoJHOro) 00IIero
oOpazoBanusi mo xumuu Uit 11 kmacca o0meoOpa3oBaTeNbHBIX yupexaeHuil (06a30BbIi
ypoBenb), (I'abpmemsstn O.C.  Ilporpamma kypca xumuu i1 8-11  kimaccoB
obmieoOpazoBarenpHbix yupexaenuin /O.C. 'abpuensH. — 2-e usn., mepepad. u gom. — M.:
JIpoda, 2010.)- 11 kmacc, 6a30BbIi ypoBeHb, 68 yacos.

[ens:

OcBoeHHE 3HAaHUM O XHUMHUYECKOW COCTABJISIOLIEH €CTECTBEHHO-HAy4YHOW KapTUHBI MUpA,
BXHEHIIINUX MOHSATHUSAX, 3aKOHAX, TCOPHUSIX.

3amaun paboyelt mporpamMmbl:

OBnaseHre YMEHUSMHU TPUMEHSTH IIOJYYCHHBIC 3HAHUSA I OOBSICHEHUS pPa3HOOOpA3HBIX
XUMHUYECKHX SBJICHUA M CBOWCTB BEIECTB, OIEHKH POJM XWMHH B Pa3BUTHH COBPEMEHHBIX
TEXHOJIOTHI U MOJIyYeHUH HOBBIX MaTEePHAIIOB.

Pa3Butne moO3HABaTENBHBIX HWHTEPECOB U HWHTEJUICKTYaJbHBIX CIIOCOOHOCTEM B MpoIecce
CaMOCTOSITENILHOTO MPHOOPETEeHUs 3HAHMW C HCIOJb30BAHHEM PA3JIMYHBIX HCTOYHHKOB
uH(pOpMAIIUY, B TOM YHCIIE KOMITBIOTEPHBIX;

Bocnutanue yOexIeHHOCTH B MO3UTHUBHOW POJIM XMMHUU B >KU3HH COBPEMEHHOTO OOIIECTBa,
HEOOXOJUMOCTH XUMHUYECKH TPAaMOTHOTO OTHOIICHHUS K CBOEMY 3I0POBBI0 U OKpYXKalollei
cpene.

[IpuMmeHeHre TONYYEeHHBIX 3HAHUN M YMEHUH A Oe30MacHOTO HCIOJB30BAaHUS BEUIECTB H
MaTepHaJIoB B OBITY, CEILCKOM XO3SIMCTBE U HAa MPOU3BOJICTBE, PEUICHUS MPAKTUYCCKUX 3a/1a4 B
MOBCEIHEBHOM JKU3HH, MPEIyNpEexXICHUs SBICHUMN, HAHOCSIIUX BpPEI 370POBBIO0 4YEJIOBEKA U
OKpY>Karollel cpere.

O0ocHoBaHMeM BbIOOpA JaHHOW MIPOTPAMMBI SIBISIETCS] €€ COOTBETCTBUE CO CTPYKTYPOH
IIKOJIBHOTO 00pa30oBaHUs U O0OECIEUEeHHE HENPEPHIBHOCTH XHUMHUYECKOTO O0pa3oBaHUs Ha
CTapuiel CcTynmeHH oO0pa30BaHHUS U COXPAHEHHs] €IUHOTO0 O0pa30BaTEIbHOTO MPOCTPAHCTBA.
[TpumepHas mporpamma 1Mo XMMHUU COCTaBJIEHa HA OCHOBE MUHUMYMa COJIep KaHusi 00pa3oBaHUs
U TpeOOBaHMIA K YPOBHIO MOJATOTOBKH BBHITYCKHUKOB 110 XMMHH Ha 6a30BOM ypOBHE.

[Mporpamma mpenycMmatpuBaeT oOydernne mo y4eoHukyO.C. T[aGpuensHa(6a3oBbIit
ypoBenb)10-ro kiaacca. YdeOHbIi mporiecc BKiIoYaeT Ha 68 dacoB (2 yaca B Helesi0), B TOM
YHCIIe JJTs IPOBEICHUS KOHTPOJILHBIX paldoT - 4 yaca, MpakKTUYECKUX padoT - 2 Jaca.

IIporpamMma mpenycMaTpUBaeT BHEAPEHUE COBPEMEHHBIX MeJATOrMYeCKHX TEXHOJIOIHii,
HampuMep, TeXHoJorui rpymmoBoro oOydenusi, WKT, KpUTHYECKOTO MBIIUICHUS, TMPOEKTHOM,
UCCIIEI0BATENbCKOM (IIPOOIEMHO-TIONCKOBOI ), TECTOBOT'O KOHTPOJISL.

KiroueBble koMneTeHIMH 00y4aroMXCsl y4eOHO-I03HABaTeNNbHbIE, UHPOPMALIMOHHBIE,
KOMMYHHUKAaTHBHbIE, I[IEHHOCTHO-CMBICIIOBBIE, OOIIEKYJIbTYpHBIE, COLHUAIbHO-TPYAOBbIE U
KOMIIETEHIIMH JTMYHOCTHOTO CAMOCOBEPIICHCTBOBAHUS (POPMUPYIOTCS Yepe3 METObl CPAaBHEHMS,
0000111eHs, TOUCKOBBIN METO/JI, TPaKTUUYECKHE U J1abopaTOpHbIE pabOThl, TPYIIOBYIO padoTy,
npobJeMHOe HU3JI0KEHHE Marepuana, paboTy C pa3IMYHbBIMM HCTOYHHKAMHU HHGOpMAIHH,
UCCIIEI0BATEIBbCKYIO JESTEIbHOCTD.

B cBa3u co cnenudukoir OY TpeOGoBaHUS HampaBieHbl HA OBJAJCHHE 3HAHUSAMH IO
Ouonornu Ha 0a30BOM YpPOBHE C MHCIOJb30BAaHHEM BCEX BHJAOB KOHTPOJIA: TEKYLIETO,



TEMaTUYECKOT0, UTOTOBOTO KOHTPOJISI YPOBHS yCBOeHUS 3HaHUU. OCHOBHBIE ()OPMBI KOHTPOIIS
ATO MPAKTHYECKHE PAOOTHI U TECTUPOBAHUE C IIENIBIO TOATOTOBKH K EI'D mo xumuu Kypcy
B nporpammy BHECEHBI ClIEIyIOIINE U3MEHEHUS:

VYBenrueHO YHCIIO YaCOB HA U3YUYCHHE TEM:
Tema Ne 1 «Crpoenue atoma u nepuonndeckuii 3akod [I. . MenneneeBa » 1o 8 Bmecro 6
yacoB. ConepkaHue y4eOHOTO Marepuaia 3TOM TeMmbl OTpabaThiBaeTcs M HUCIOJB3YETCs B
JanbHEHIIIEM B MPAKTUYECKOW JEATEIbHOCTH YYalluXcs MpU U3YyYEeHUU JIpYrux Tem. JlaHHbie
yackl B34Thl U3 TeMbl No2 «CrtpoeHue BemiectBa» - 1 yac m 1 yac pesepBHOro BpemeHu. B
pesepBe 1 yac. llenp AaHHBIX M3MEHEHHWH — JIydlllee YCBOCHHE Y4eOHOTO MaTepuaia Kypca
«Xumus » 11 knacca.
KoHTpons 3a ypoBHEM 3HaHUH ydYalUMXcs MpeIyCMaTpUBACT IMPOBEJICHHE JAaOOpaTOPHBIX,
MPAKTUYECKHUX, CAMOCTOATEIbHBIX, TECTOBBIX U KOHTPOJIBbHBIX PaboT.



Conep:xkanue

Tema 1. Ctpoenue atoma u nepuoanyeckuii 3axkon /. . Menaesneena (8 u)

OcHOBHBIE CBEJIEHUS O CTPOCHUU aTroMa. SIapo: IpOTOHBI U HEUTPOHBI. M30TOMNBI. DNEKTPOHBI.
OnekTpoHHas 00osouka. DHepreTuueckuid ypoBeHb. OCOOEHHOCTH CTPOCHHUS 3JIEKTPOHHBIX
000JI0YEK aTOMOB JJIEMEHTOB 4-ro M 5-ro mnepuonoB mnepuoaudeckoi cucremsr /J[. U.
MenneneeBa (mepexogHbix diemMeHTOB). [lonste 00 opbOurtansx. s- u  p-opOuUTaIH.
DJEeKTPOHHBIE KOHPHUTypallui aTOMOB XMMHUYECKHX 3JICMEHTOB.

[Tepuonnueckuii 3axon . 1. MenaeneeBa B cBete yueHus o crpoeHun aroma. Otkpoitue . U.
MeH1eneeBbIM IEPUOJNYECKOTO 3aKOHA.

[lepuoanueckas cuctema xumuueckux »siemeHToB JI. WM. MengeneeBa — rpaduueckoe
OTOOpaXEHUE MEPUOIUYECKOro 3aKoHA. PU3NUYECKUN CMBICI MOPSAKOBOIO HOMEpPA AJIEMEHTA,
HOMEpa NEepuoJia U HOoMepa rpymnnsl. BaneHTHbIe 37€KTpoHBI. [IpuunHBI M3MEHEHHsI CBOMCTB
9JIEMEHTOB B MEpUOJIaX U rpynnax (TJaBHbIX HOAIPYIIAX).

[TonoxeHue BOAOPOA B IEPUOJUUECKOM CUCTEME.

3HaueHUe NEePUOAMYECKOT0 3aKOHA U MEPUOJUYECKON CUCTEMbl XUMUYeCKUX 3iaemeHToB /[I. U.
MeneneeBa A pa3BUTUSL HAYKU U TIOHUMAHUSL XUMUYECKON KapTUHBI MUPA.

Jemonctpanuu. Pasnnynabie GopMBI IEpHOIUIECKON CHCTEMBI XUMHUYECKUX dyeMeHToB Jl. .
Menneneena.

JlaGopatopubiii  ombiT. 1. KoHCTpynpoBanue  mepuogudeckoil  TaOMWIBI  DJIEMEHTOB €
HCII0JIb30BAaHUEM KapTOYEK.

Tema 2. Ctpoenne BemecTBa (24 4)

HNonnass xumuueckas cBsi3b. Katnonsl u  aHuonbl. Krnaccudukamuss wuoHoB. HMonnble
KpUcCTaJuIM4ecKue permeTky. CBONCTBA BEIIECTB ¢ STUM TUIIOM KPUCTAINIMYECKUX PEIIETOK.
KoBanentHas XuMuyeckas CBsI3b. OJEeKTpooTpuuarenbHocTh. IlonspHas u  HemosisgpHas
KOBaJieHTHbIE CBs3U. Jumonb. [loJsSpHOCTH CBA3M U MOJNAPHOCTH MOJEKynbl. OOMEHHBIH U
JIOHOPHO-aKLENTOPHBIM MEXaHU3Mbl 00pa30BaHUsl KOBAJIEHTHON CBA3M. MOJEKyIspHblE U
ATOMHBIE KpHUCTAJUIMYECKUE pemeTku. CBOMCTBA BELIECTB C 3TUMHU THUIAaMHU KPUCTAJIMYECKHUX
PEILIETOK.

Merannuueckas XuMudeckas cBsizb. OCOOEHHOCTH CTPOEHUS] ATOMOB METAJIJIOB.

Merannuueckass XUMUYeCKasi CBA3b M MeETaJIMYEcKas KpucTalanmueckasl pemierka. CBoiicTBa
BELIECTB C TUM THUIIOM CBSI3H.

Bonoponnas xuMuyeckass CBsi3b. MeXMOJEKYyJIIpHas U BHYTPUMOJIEKYJIpHAs BOJOPOJHAs
CBS13b. 3HAUEHHUE BOJAOPOAHOM CBSI3H [UI OPraHU3aUK CTPYKTYp OHMOMOIUMEPOB.

[Tomumepsl. [lnacTMaccsl: TepMOILIACThl M PEAKTOIUIACTBI, UX MPEJICTaBUTENIN U MPUMEHEHHUE.
Bonokna: mpuponaHbie (pacTUTENbHbIE W JKMBOTHBIE) M XHMHUYECKHE (MCKYCCTBEHHBIE U
CUHTETHUYECKHUE), UX MPEACTABUTEIN U IPUMEHEHHUE.

["a3000pa3Hoe cocTosiHue BelecTBa. Tpu arperaTHbIX COCTOSHUS BO/Ibl. OCOOEHHOCTH CTPOSHHUS
razoB. MousipHbIii 00beM Ta3000pa3HBIX BEIICCTB.

[Tpumepbl Ta3000pa3HBIX MPUPOJHBIX CMeceil: BO3AyX, NPUPOAHBIN Ta3. 3arps3HeHue
aTMocdeps! (KUCIOTHBIE 0K, TApHUKOBBIN 3¢ (dekT) u 6opbda ¢ HUM.

[IpencraButenu Tra3000pa3HBIX BELIECTB: BOAO POJI, KHUCIOPOJ, YIVIEKUCIBIM Ta3, aMMHAaK,
sTHIIeH. VX monmyuenue, cobupanue 1 pacrio3HaBaHHeE.

XKunkoe cocrosHue BemecTBa. Boga. [lorpebnenue Boabl B OBITY W Ha NPOHU3BOJICTBE.
KecTkocTh BOJBI U CIOCOOBI €€ YCTpaHEHUSI.

MuHepaJibHbI€ BOJIbI, X HCIIOJIb30BaHUE B CTOJIOBBIX M JICUCOHBIX IIETIAX.

Kunkre kpucTamibl ¥ UX IPUMEHEHHE.



TBépaoe cocrosiHue BeriecTBa. AMOp(HBIE TBEpAbIC BEIIECTBA B MIPUPOJE U B KHU3HHU YEIOBEKa,
MX 3HAY€HUE U NpuMeHeHne. Kpuctaimmyeckoe CTpoeHre BEeEeCTBa.

Hucnepcusie cuctemsl. [lonsitue o aucnepcHbIX cucremax. JucnepcHas ¢asa u aucrnepcuoHHast
cpena. Kiaccuukanuss TUCHEPCHBIX CHUCTEM B 3aBHUCHUMOCTH OT arperaTHOrO COCTOSTHHS
JMCTIEPCHOM CpeJbl U TUCTIEPCHOHHON (ha3bl.

['pyOonaucriepcHbIEe CUCTEMBI: 3MYJIbCUU, CYCIIEH3HH, a9PO30JIH.

ToOHKOIUCIIEPCHBIE CUCTEMBI: I'€JIN U 30JIH.

CocraB BemiecTBa U cMeceld. BemecTBa MOJIEKYJISIPHOIO U HEMOJIEKYJISIPHOTO CTPOEHUA. 3aKOH
IIOCTOSIHCTBA COCTaBa BEIIECTB.

[Tonstue «ions» M €€ Pa3HOBUAHOCTH: MaccoBas ([I0Ji DJIIEMEHTOB B COCAMHEHHH, OIS
KOMIIOHEHTa B CMECU — JI0JI1 IpUMECEH, J10Ji1 pacTBOPEHHOIO BEILIECTBA B PAacTBOpE) U
oObvemHas. J{os BbIXOAA MPOYKTa PEaKLUU OT TEOPETUUECKH BO3ZMOMKHOTO.

JemoHncTpamuu. Mojienb KpUCTaJUTMYECKON pelieTky xyopuaa Hatpus. OOpas3isl MUHEPAIOB C
MOHHOM KpUCTAJUIMYECKOM PEIIETKOM: KanblUTa, rayiuta. MoJenu KpUCTAINIMYECKUX PELIETOK
«CyXo TO Jbaay (wiu Hona), anmmasa, rpadura (vwim kBapma). Moaens monekyasl JJHK. O6pasimt
mwiactMacc  (penonodopmanpaeruaaple, — HNOIUYpPETaH,  MOJUATHICH,  HOJUIPOMMIIEH,
NOJMBUHUIIXJIOPHU) U M3Aeus U3 HuX. OO0pa3ubl BOJOKOH (IIEpCTh, MIETK, alleTaTHOE BOJIOKHO,
KallpoH, JaBcaH, HEWIOH) W u3Aenus u3 Hux. OOpaslbl HEOPraHMYECKHX MOJIMMEpOB (cepa
IIacCTUYECKasi, KBapl, OKCHJ aJIOMUHUSA, MPUPOJHBIE AJFOMOCUIMKATBI). MOJelb MOJISIPHOTO
oObema rasoB. Tpu arperaTHbIX cocTOsSHHs Bozbl. OOpa3lbl HakUMM B yailHMKE M TpyOax
[EHTPAJILHO T'0 OTOIUICHHUS. JKeCTKOCTh BOJBI U CITOCOOBI ee YCT paHeHus. [IpnOopsl Ha )KUIKUX
Kkpuctaiax. OOpa3ipl pa3IMYHbIX JUCIEPCHBIX CHUCTEM: AMYIbCUHM, CYCIIEH3MMH, a’po30Jei,
reneit u 3oneii. Koarynsimus. Cunepesuc. Dpdexr Tunmans.

JlaGopatopHble onbIThl. 2. OmnpeaeneHue Tuna KPUCTAIMYECKOM peIIeTKH BellecTBa HU
ONMCaHUE ero cBOMCTB. 3. O3HAaKOMIJIEHHE C KOJUIEKLMEN MO MEPOB: IJIACTMACC U BOJIOKOH U
n3nenus u3 Hux. 4. HMcnoeiTanve BOABI HAa KECTKOCThb. YCTPAHEHHE MKECTKOCTH BOJBL. 5.
O3HaKoMJIEHHE ¢ MUHEPAJIBbHBIMU BoAaMHU. 6. O3HaAKOMIIEHUE C JUCTIEPCHBIMU CUCTEMaMH.
[Tpaktuyeckas padora Ne 1. ITonydenue, cobupanue U paclo3HaBaHUE Ta30B.

Tema 3. Xumuueckue peakuuu (16 1)

Peakuuu, waynme ©0e3 M3MEHEHUS COCTaBa  BELIECTB. AJJIOTPONMST M aJUIOTPOIIHBIE
BUJOM3MEHEeHUs. [IpuunHBl aJuloTponuu Ha MpU Mepe MoAu(HKAIMKA KUCIopoJa, yriiepoaa u
docdopa. O30H, ero OMOIOTHYECKast POIIb.

W3omeps! 1 n30Mepus.

Peakuuu, waymue c HW3MEHEHHMEM COCTaBa BEIIECTB. Peakluum COeAMHEHHs, Ppa3JIoKEHUs,
3aMelleHusl 1 0OMeHa B HEOPraHUYeCKOM U opraHu4eckoi xumuu. Peakuuu sx30- u
sHAoTepMUYecKre. TernoBoi 3(pPexT XuMUUYeCKor pe aKIuu U TePMOXUMUYECKUE YPABHEHHUS.
Peaknuu ropenus, Kak 4aCTHBIN CIIy4al S9K30TEPMUYECKUX PEAKLIUMN.

Ckopocth xuMuyeckol peakiuu. CKOpOCTh XMMHUYECKOW peaKIHMH. 3aBUCHMOCTb CKOPOCTH
XUMHYECKOM  peakuud  OT  MNPUPOABl  PEarupyrolux  BEIIECTB,  KOHLEHTPALUH,
TEMIEPATYPBI, MJIOIAAN MOBEPXHOCTH CONPHUKOCHOBEHHUS M Karaiau3aropa. Peakiuum romo- u
rereporennble. IloHatue o kaTtamu3e W Karanuzaropax. PepMeHTHl Kak OHMOJIOTHYECKHE
KaTaJIu3aTopbl, 0COOEHHOCTH UX (YHKIIMOHUPOBAHHUS.

OO6paruMocTh XuMHUecKux peakuuil. HeoOpaTumble M oOpaTHMble XUMHUYECKHE D€ aKIHH.
CocTosiHME XMMHUYECKOT0 paBHOBECHS JJIs1 00paTUMbIX XUMUYECKHX peakiuii. CriocoObl
CMEIEHUsST XMMHMYECKOI0 PaBHOBECHs Ha NpHUMepe cuHTe3a aMMuaka. [loHsThe 00 OCHOBHBIX
HayYHBIX MPUHIUIIAX TPOU3BOJICTBA HA IPUMEPE CUHTE3a aMMHAaKa WJIM CEPHOM KUCIIOTHI.

Posib Boasl B xumHueckoi peakiuu. VICTHHHBIE pacTBOPHI. PacTBOPUMOCTB U KiIacCH(pHUKAIHA
BEIIECTB 10 3TOMY MIPU3HAKY: pac TBOPUMBIE, MAIOPACTBOPUMbIE 1 HEPACTBOPUMBIE BELIECTBA.
ONEKTPOIUTHl U HEDJIEKTPOIUTHI. DJIEKTPOIUTHYECKAs Auccouuanus. KuciorTsl, ocHOBaHUS U
COJIM C TOYKH 3PEHUS TEOPUU DIIEKTPOIUTHUECKOMN TUCCOLMALINU.



XVMMHYECKHE CBOWCTBA BOJBI: B3aUMOJIECHCTBHE C METa/NIaMH, OCHOBHBIMH M KHCJIOTHBIMU
OKCHJAa MM, pasjokeHue U oOpa3oBaHHE KpHUCTAUIOTUApaToB. Peakuuu ruapatanuu B
OPraHU4EeCKON XUMHH.

['unponu3 oOpraHUYecKMX W  HEOpraHuyeckux coeauHeHuil. HeoOpatumelii  ruaponus.
OOpaTuMblii TUAPOIU3 COJIEH.

['maponus opraHUYeCcKUX COEAMHEHNUN U €ro MPAaKTUYECKOe 3HAYECHHE [ TIOJTyYECHUS
TUAPOJM3HOIO CHOMpPTa WM MbUIA. buHOJIOrMYecKas posib THAPOIM3a B IUIACTUYECKOM U
SHEPreTU4ecKOoM OOMEHE BEIIECTB U DHEPTUH B KIIETKE.

OKHCIUTENBHO-BOCCTAHOBUTENbHBIE peakuuu. CreneHb okuciaeHus. OnpeneneHue CTENneHu
okucieHus 1o ¢opmyne coenuHeHus. IloHarue 00 OKHUCIUTENIbHO-BOCCTAHOBUTEIBHBIX
peaxkuusax. OKMCIEHUE U BOCCTAHOBJIEHUE, OKUCIUTEIb U BOCCTAHOBUTEIb.

DIEKTPONIHN3. DIEKTPOIIN3 KaK OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIN MPOLECC. DIEKTPOIIU3
paciulaBOB M pacTBOPOB Ha IpuMepe xiopuja Hartpus. [Ipakrhueckoe npuMeHeHUe
3JIEKTPOJIN3a. DNEKTPOIUTUYECKOE MOTYUECHUE aTFOMUHUSL.

Hemonctpanuu. [IpeBpamenue kpacHoro ¢ocdopa B Oenbrii. O30HaTOp. MOaenu MoiIeKyn H-
OyraHa M wm300yTaHa. 3aBUCUMOCTH CKOPOCTH PEAKIMU OT IMPUPOJBI BEHIECTB Ha MpPUMEPE
B3aMMOJICHCTBHS PACTBOPOB PA3IUYHBIX KUCIOT OJMHAKOBON KOHIIEHTPAIMH C OJMHAKOBBIMHU
rpaHyjlaMd LUHKAa W B3aMMOJEHCTBHS OJUMHAKOBBIX KYCOUYKOB pa3HbIX METAUIOB (MarHus,
[IMHKa, JKele3a) C COJSHOW KUCIOTOW. B3aumopeilicTBue pacTBOPOB CEPHOM KHUCIO ThI C
pacTBopamMu THOCYyJIb(aTa HATPUS pPA3IUYHOW KOHLEHTpAUMU U TeMmueparypbl. Mopenb
KUIISIIIEro cios. PasznoxeHue mnepokcuia BOAOpOoAa C IO MOIIBI0 KaTanu3aropa (okcuia
mapranna (IV)) m kxartamasel cblporo msica u cbiporo kaprodens. Ilpumepsr HeoOpaTHMBIX
peakiuii, uAyImHUX ¢ 00pa3oBaHUEM OCajiKa, Ta3a WK BOJbl. B3auMonelicTBue JUTHS U HATPUS C
Bojoi. [Tonyuenne oxcuma docdopa (V) u pacTBOpEeHHE €0 B BOJC; HCIBITAHUE MOJTyYSHHOTO
pactBopa nakMycoM. OOpa3ibpl KpUCTaUIOTUAPATOB. VcmbpiTaHue pacTBOPOB AJIEKTPOJIUTOB U
HERJIEKTPOJIMTOB Ha IMpeIMeT JUCCOLMAlUU. 3aBUCHUMOCTh CTEIEHH 3JIEKTPOJUTHYECKON
JTUCCOLIMAIMU YKCYCHOM KHCIIOTBI OT pa30aBieHus pacTBopa. [maponus kapOujga Kalublus.
['maponu3 kapOOHATOB IENIOYHBIX METAUIOB M HUTpaToB muHKa win cBuHna (II). Ilo mydenue
Mmbuta. [Ipocreiinme OKHCIUTENIbHO-BOCCTAHOBUTENBHBIE PEAKIMU: B3aMMOICHCTBHE LUHKA C
COJITHOW KHCJIOTOM H Kene3a ¢ pactBopoMm cyibdara menu (II). Monens amexTponusepa.
Mogenb 27€KTPOIU3HON BaHHBI ISl TOJTYYEHUS aTFOMUHUS.

JlaGopaTopHble ONbITHL. 7. Peakius 3aMelieHuss Meau KeJIe30M B pacTBOPE MEIHOro Kylopoca.
8. Peakuum, unymue c oOpa3oBaHMeM ocaaka, raza u Boabl. 9. Ilomyuenue kuciopona
pasyioKeHUEeM IEpPOKCUAa BOAOpOJa C MoMolIblo okcuga Maprania (IV) m katamasel celporo
kaprodens. 10. [lomyuenue Bomoposa B3auMOACHCTBUEM KUCIOTH ¢ IMHKOM. 11. Pa3 nuunbie
CIIy4au THUIPOJIU3a COJICH.

Tema 4. BemecTBa u ux cpoiicraa (16 4)

Mertamibl. B3anMonieiicTBe MeTallJIoB ¢ HE MeTalllaMH (XJIOPOM, CEPOM U KHCIOPOAOM).
B3anmoneicTBie MEN0YHBIX U IIEI0YHO3EMENBHBIX METaN JIOB C BOJOM. DJIEKTPOXUMUYECKUI
pAN HaNpsDKEHUHM METAUIoB. B3aumMmonelcTBHE METauIOB C PACTBOPAMHM KHUCIOT U COJEH.
AmromuHoTepMHEs. B3anMosieiicTBue HATpHsI ¢ 3TAHOJIOM U (PEHOJIOM.

KOppO3I/I$I MeTaioB. lloHATHE O XMMHMYECKOM M BHCKTPOXHMHQCCKOﬁ KOppO3nun MCETAJJIOB.
CnocoObl 3alIUTHI MCTAJUIOB OT KOPPO3HHU.

Hewmerannel. CpaBHUTENbHAS XapaKTEPUCTHUKA FAJIOTEHOB KaK Hanbosiee TUITUYHBIX MPEICTaBUTE
neil HemertayuioB. OKHCIUTENbHbIE CBOWCTBA HEMETAJUIOB (B3aMMOJEICTBHE C MeTaulaMd U



BOJIOpoJioM). BoccTaHoBHTENbHBIE CBOWCTBA HEMETANIOB  (B3amMMOJEHCTBHE C  Oolee
3JIEKTPOOTPHUIIATEIFHBIMA HEMETAIIJIAMHU U CIIOKHBIMH BEIIECTBAMU-OKHCIUTEIISIMHA).

Kucnotsr Heopranuueckue u opranuueckue. Kinaccudukanus xucior. XUMHUECKUE CBONCTBA
KHUCJIOT: B3aWMOJICMICTBHE C MeETajlla MH, OKCHUJAMH METAJUIOB, THUAPOKCUIAMH METAJUIOB,
coimsimMu, cnupramu  (peakuusi  orepudukanuu). Ocobble  cBOWCTBa  a30THOM U
KOHIIEHTPUPOBAHHOW CEp HOW KUCIIOTHI.

OcHoBaHMsI HeopraHudeckue M opranuyeckue. OCHOBaHMS, UX Kiaccu(puKarus. XUMHYECKUE
CBOMCTBA OCHOBAHMWM: B3aMMOJICUCTBHE C KHUCIOTaMH, KUCJIOTHBIMH OKCHUJAMH U COJII MHU.
Pa3noxeHne HepaCTBOPUMBIX OCHOBAHUM.

Comu. Knaccudukanusi cojieil: cpeHue, KUCIbIe U OCHOBHBIE. XUMHUYCCKUE CBOWCTBA COJICH:
B3aUMO/ICHCTBHE C KUCIIOTaMH, IIEII0YaMH, METaJUIaMU U coiisiMu. IlpeacraButenu conel U ux
3HaUYeHHME. XJIOpUJ HaTpus, KapOoHaT Kanblus, Qocdar kampums (CpemrHHE COJHN);
TUJIPOKapOOHATHI HATPHUS U aMMOHUS (KUCIIbIE COJH); Tuapokcokapbonar meau (II) — manaxut
(OCHOBHas COJIb).

KauecTBeHHble peaknuy Ha XJIOpPHUA-, CyidbdaT-, U KapOOHAT-aHHOHBI, KAaTHMOH aMMOHUS,
katronsl xenesa (1) u (III).

['enernyeckas cBsA3b MEX]y KlacCaMU HEOPraHMUECKUX U OpraHuYecKux coennHeHuil. [lonsrue
0 TEHETHUYECKON CBSI3M U FeHEeTUYecKuX psjax. ['eHeTnueckuit psja meramia. ['eHeTudeckuil pss
HemeTaiuia. OCOOEHHOCTH T€HETHYECKOTO Psijia B OPraHMUECKOW XMMUU.

Jemoncrpaunn: Komneknus o6pas3nos MetamioB. BzanmopaeiicTBue HaTpUsi U CypbMbI C XJIOPOM,
JKenmesa ¢ cepoil. l'opeHne wMarHus M QIIOMHHMS B Kuciopone. Bzaumopeictue
LIEJIOYHO3EMENBHBIX METAIZIOB C BOAOM. B3aummoneicTBue HaTpus C ITaHOJIOM, LHMHKA C
YKCYCHOM KUCJIOTOW. ATIOMUHOTEPMUA. B3auMoaelicTBue MEAN ¢ KOHLIEHTPUPOBAHHON a30THOM
KHCIIOTOM. Pe3ynbrarel KOppo3uum MeTal JIOB B 3aBUCUMOCTH OT YCJIOBHHM €€ IPOTEKaHUS.
Konnexkuust o0pa3ioB HemeramwioB. B3aumopelicTBue XJIOpHOM BOJBI C pacTBOpoM Opomuaa
(vomnpa) kamus.  Kommekiust NpUPONHBIX — OpraHMYecKkux Kuc JoT. Pas30aBineHue
KOHIICHTPUPOBAHHOM CEpPHOM KHUCIIOThI. B3anmoielicTBre KOHIEHTPUPOBAHHON CEPHOM KHMCIIOTBI
C caxapoMm, Leultojio30i U Meabto. OOpas3ibl MPUPOTHBIX MHHEPAJIOB, COAEPKAIIUX XJIOPH]
HaTpus, KapOoHaT Kaiblus, ¢ocdar kampius u rugpokcokapbonHatr meau (II). OOpaszibr
NUILEBBIX MPOJYKTOB, COAEPXKAIIUX THAPOKApOOHATHl HATPUS U aMMOHUS, UX CHOCOOHOCTH K
pa3IoKEHUIO NpU HarpeBaHuu. ['amenne coapl ykcycoM. KauecTBeHHBIE peakiuy Ha KaTUOHBI U
AQHUOHBI.

JlaGopatopHsble onbITH. 12. McnbiTaHue pacT BOPOB KMCIOT, OCHOBAaHUH U COJIel MHANKATOpaMH.
13. BzaumopeiicTBHE COJNSIHOM KHUCIOTHI M pacTBOpa YKCYCHOH KHCJIOTHI ¢ Meramiamu. 14.
B3anmoneicTBue COISHOM KHUCIOTBI M PAacTBOpa YKCYCHOM KHCJIO Thl C OCHOBaHMSAMH. 15.
B3aumoseiicTBue cConsiHOM KUCIOTHI U PACTBOPA YKCYCHOM KHUCIOTHI ¢ coisiMu. 16. Tlonydyenue u
CBOICTBAa HEPACTBOPUMBIX OCHOBaHMM. 17. I'maponn3 XJIopuaoOB M aleTaToB IIEJIOYHBIX
MeTayioB. 18. O3HakOMJIEHHE C KOJUIEKIMSIMH: a) METaIoB; 0) HEMETayuIOB; B) KHUCIOT; T)
OCHOBAHMH; ) MUHEPAJIOB U OMOJIOTHYECKHUX MAaTEPUAIIOB, COJIEPKAIUX HEKOTOPhIE COJH.

HpaKTI/ILICCKaSI pa60Ta Ne 2. Pemenwne OKCIICPUMCHTAJIBHBIX 3a7a4 Ha I/IIICHTI/I(I)I/IKE[L[I/IIO
OpTraHU4YCCKUX U HCOPTraHNUYCCKUX COCIUHEHMH.

Tema 5 Xumus u ku3Hb (24aca)
OCHOBBI XHUMHYECKOTO MMpOU3BOJACTBA U SKOJIOT'MYCCKUEC ACTICKTBI XUMUYCCKOI'O IMMPOU3BOJACTBA



3HATh: OCHOBHBIC IPUHIIMTIBI OPTaHU3AIUH XUMHUYECKOTO MTPOM3BOJICTBA, SKOJIOTHUYECKHE MPOOIeMbI IPU
BBIOOPE TIPOM3BOICTBA.

YMeTb: 00BSICHATH OCHOBHBIE IIPUHOMUIIBI OpraHu3alliu XUMHYECKOr'o IIPOMU3BOACTBA, OIIPCACIIATH
HCJ'ICCOO6p33HOCTI) BI)I60pa, IMPOrHO3UpPOBATH PUCKH U BO3SMOKHBIC IMMOCJICACTBUSA ITPU HAPYHICHUN
OCHOBHBIX TPUHIIUIIOB XUMHUYCCKOT'O IPOU3BOACTBA

TpeGoBaHus K YPOBHIO NOATrOTOBKM y4damuxcs 11-ro kiaacca:
VYuyamiuecs: B pe3ysibTaTe yCBOSHHs pa3zesia JO/DKHbI 3HATh/IOHUMATh:

1. BakHelIIMe XMMHYECKHUE MOHITHS: BEIIECTBO, XUMHUUECKUI IJIEMEHT, aTOM, MOJIEKYJIa,
OTHOCHUTEJIbHASI aTOMHAs U MOJIEKYJISIpHAs: MAacChl, MOH, aJZIOTPOIHS, U30TOIBI,
XUMHUYECKAsl CBSI3b, 3JIEKTPOOTPULATEIBHOCTD, BAJICHTHOCTb, CTENIEHb OKUCIIEHUS, MOJIb,
MoJIIpHasi Macca, MOJISIpHbINA 00BEM, BEILIECTBA MOJIEKYJISIPHOTO U HEMOJIEKYJIIPHOTO
CTPOEHHUS, pACTBOPBI, JJIEKTPOIUT U HEIJIEKTPOJIUT, FIEKTPOJIUTUYECKAS TUCCOLUALINS,
OKHCITUTENh U BOCCTAHOBUTEIb, OKUCIICHUE H BOCCTAaHOBIICHHE, TETIIOBOH 3 ekt
peaklmu, CKOPOCTh XUMHUECKOW peaklnu, KaTalu3, XHMUYECKOEe paBHOBECHE,
YIIICPOIHBIN CKeNeT, QYHKIIMOHAIBHAS TPYIIa, H30MEPHs, TOMOJIOTHS;

2. OCHOBHBIC 3aKOHBI XUMHH: COXPaHEHUE MACChI BEILIECTB, ITOCTOSIHCTBA COCTABa,
MEPUOJNYECKU I 3aKOH;

3. OCHOBHBIEC TEOPUHU XUMHUU: XUMHUECKOH CBSI3H, NIEKTPOIUTHUECKOM IUCCOIMALINH,
CTPOEHUS OPraHUYECKUX COCIMHEHUI;

4. BaXHEWIINE BEIeCTBA U MaTepHAalIbl: OCHOBHbIC METAIIJIBI U CINIABHI; CEpHAsi, COJIsHAs,
a30THAs U YKCYCHasl KUCIJIOTHI; MEI0YM, aMMUaK, MUHEPAJIbHbBIE YI00pEeH s, METaH,
STHIIEH, alleTUJIeH; O€H30II, TAHOJ, )KUPBI, MbLIA, TIIIOK03a, caxapo3a, Kpaxmall,
KJIeTYaTKa, OCJIKU, UICKYCCTBEHHBIE M CHHTETHYECKHE BOJIOKHA, KAy4yKH, TJIaCTMACCHI,

YMETB:

1. Ha3pIBaTh U3YyUEHHBIE BEIECTBA M0 «TPUBUAIBHON» U MEXTYHAPOIHON HOMEHKIIATYPE;

2. ONpEeIeNsTh: BAJIGHTHOCTh U CTCIICHb OKHUCIICHUSI XUMUYECKIX JIEMEHTOB, THII
XMMHMYECKOM CBSI3U B COEAUHEHMSAX, 3apsl MOHA, XapaKTep Cpeabl B BOJHBIX pacTBOpax
HEOPraHWYECKUX COCIMHEHUN, OKUCIUTEID U BOCCTAHOBUTENb, TPUHAIIEKHOCTD
BEILIECTB K Pa3IMYHbIM KJIacCaM OPraHUYECKUX COCAUHEHUN;

3. XapakTepH30BaTh: JIEMEHTHI MAJILIX TIEPHOOB IO UX MOJIOXKEeHHIO B [leproamueckoit
cucreme JI.1. MenaeneeBa; oOmpe XMMUYSCKUE CBOMCTBA METAJIJIOB, HEMETAILIIOB,
OCHOBHBIX KJIACCOB HEOPTaHMYECKUX U OPTAaHUYECKUX COCTMHEHUI; CTPOCHHUE U
XAMHUYECKHE CBOMCTBA U3YYEHHBIX OPTaHUYECKUX COEAUHEHMI;

4. OOBACHITH: 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa M CTPOEHUS; IPUPOTY
XUMUYECKOHU CBSA3U (MOHHOM, KOBAJIEHTHOM, METAJITMYECKOI ), 3aBUCUMOCTb CKOPOCTH
XUMHYECKON PEaKIIUU U TTOJIOKEHHUSI XUMUIECKOTO PABHOBECHS OT Pa3JIMUHBIX (PaKTOPOB;

5. BBIMOIHATH XUMHUYECKUN IKCIIEPUMEHT IO PACIO3HABAHUIO BAXKHEHUIITUX HEOPTaHHUYECKUX
Y OPTraHUYECKHUX BEIIECTB;

6. MPOBOIUTH CAMOCTOATEIHHBIN MOUCK XUMUYECKOM MH(OPMAIIUU C HCTIOTH30BAaHHEM
Pa3TUYHBIX UCTOYHUKOB (HAYIHO-TIOMYJISIPHBIX H3aHUH, KOMITBIOTEPHBIX 0a3 TaHHBIX,



How

pecypcoB HTepHETa); NCTIOIH30BATh KOMITBIOTEPHBIE TEXHOJIOTHH sl 00paOOTKH U
nepesayd XuMu4eckor nHpopMauu 1 e€ mpeCTaBICHUs B pa3INuHbIX (opMax;
UCIIOJIb30BaTh MPUOOPETEHHBIC 3HAHUS M YMEHUS B IIPAKTHUYECKOU JIEATEIIBHOCTH U
MTOBCEHEBHOM KU3HU IS

OOBSCHEHUSI XUMUYECKUX SBICHHUH, POUCXOSIINX B IPUPOE, OBITY M Ha
IIPOM3BOJICTBE;

OIpeJIeTICHNs] BO3MOYKHOCTH MPOTEKAHUSI XUMHYECKUX MPEBPAIICHUH B Pa3IMIHbBIX
YCIIOBHSAX M OIIEHKU UX MOCIIECTBHIA;

9KOJIOTMYECKH TPAMOTHOTO TTOBEJICHHUS B OKPYKAIOIIEH cpere;

OLICHKHU BJIMSHUSL XUMHUYECKOTO 3arps3HEHNUs] OKPYIKAIOIIEH Cpe/ibl Ha OPTaHu3M
YeJI0BEeKa U IPYTHe KUBBIC OPTaHU3MBI;

0e301acHOro 00paIIeHus ¢ TOPIOYUMH U TOKCUYHBIMH BEIIECTBAMH, JTA00PaTOPHBIM
00opyI0BaHHEM;

IPUTOTOBIICHHUS PACTBOPOB 3a/IaHHON KOHLIEHTPAIMH B OBITY M HA IIPOU3BOICTBE;
KPUTUYECKOH OIIEHKU JI0CTOBEPHOCTH XMMUYECKON MH(OpMALK, OCTYIAIOMIEH 13
pa3HBIX HCTOYHHUKOB.



YYEBHO-TEMATUYECKHWH IUIAH

Ne Bcero
HaumenoBanue paszziennos u Tem N3 Hux
1/ 4acoB
[Ipaktnueckue | KoHTposbHBIE
paboThI paboThI
CTpoeHue aTomMa U NMepuoguyeCcKui
1. 8 1
3akoH J[.M.Menneneena.
2. CtpoeHue BenecTna. 24 1 1
3. XUMHYECKUE PEAKITUH. 16 1
4. BemectBa 1 ux cBoMcTBA. 16 1 1
5) XuMUs ¥ )KU3Hb 2
6. Pesepr 2
Uroro 68 2 4




JlutepaTypa u cpeacTBa 00y4eHus ISl YYUTEJIs

1. Tabpuensu O.C. «Xumus. 11kmnacc. ba3zoBsiii ypoBeHb»,Ipoda Mocksa, 2008.
2. T'abpuensa O.C. Xumusa. Meroaudeckoe rmocodue. 11
kiacc. ba3osslii ypoBens. [Ipodha Mocksa, 2009.
3. KoHTposbHBIE U TpoBepouHbIe padoThl. Xumus 11 kmace. poda, Mocksa, 2008.
4. Tlporpamma kypca opranndeckoit xumun. ['abpuensu O.C.,2007.
5. CoBpeMeHHBIH YPOK XUMUU. TeXHOIOTHH, TPUEMBI, pa3pabOTKH yUeOHbBIX 3aHATHIA /
N.B.Mapxkuna. — SpocnaBnb: Axkanemus pazsutus, 2008. — 288c.

JlutepaTypa u cpeacTBa 00y4eHHs Il y4YeHUKA

1. Xwumus. 11 xnacc. ba3oBblit ypoBeHb: yue0. s 001eo0pa3oBaTeIbHbIX. YIPEKICHUHN /
O.C.I'abpuensin. — M.: [Ipoda, 2008. - 223c.

2. Xwumus. 11 xmacc: KOHTPOJIBHBIC U MPOBEPOUHBIE pa0boThl K yueOHuKy O.C. ['abpuensaa
«Xumus. 11 xmace» / O.C. I'abpuensn, [1.H. bepéskun, A.A. Yakosa u ap. — M.:
Hpoda, 2009. — 220c.

3. T'abpuensan O.C. paGouas TeTpaab



