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IIporpamma kypca xumuu 1i1s 11 kiacca o0meo0pa3oBaTeIbHbIX yUpeKIeHU I
(0azoBbIil YpOBEeHb) pa3padoTaHa HA OCHOBE:

®denepantbHOTO KOMIIOHEHTA FOCYIApCTBEHHOTO 00pa30BaTEILHOIO CTaHAapTa OOLIET0 CPEeTHETO
obpazosanus 2004 ro.

- [IpumepHbIe TporpamMMel 1o y4eOHBIM npeaMeraM (Xumust. 8-11 kinaccer);

- ABTOpCKasi mporpamMMa Kypca XUMHH JUTs ydaiuxcst 8-11 kiaccoB 001eo0pa3oBaTebHbIX
mkona aBropa O.C. 'abpuensna

- yueOHuK O.C. I'abpuensn «Xumus 11 xknacc. ba3osslit ypoenby». Ipoda,2016 r.

1. IVIAHUPYEMBI YPOBEHb NOATIOTOBKHU BBIITYCKHUKOB HA KOHEII
YYEBHOI'O T'OJA

JIMYHOCTHBIC PE3YIbTATHI:

- B ICHHOCTHO-OPUEHTALlMOHHOM c(hepe — UyBCTBO FOPAOCTH 32 POCCUMCKYIO XUMHUYECKYIO
HayKy, T'YMaHU3M, OTHOIIEHHE K TPYAY, LEIECYCTPEMIICHHOCTb;

MeTaHDGZLMGTHBIG PE3YIBTATHI.

- UCIIOJIb30BAaHUE YMEHUM M HABBIKOB PA3JIMYHbIX BUJIOB IO3HABATEIBHOM JAEATEIBHOCTH,
MIPUMEHEHNE OCHOBHBIX METOJIOB MTO3HAHMS (CHCTEMHO-UH(OPMAIIMOHHBIN aHAIIN3,
MOJICIUPOBAHUE) I U3YUEHUS PA3TUUHBIX CTOPOH OKPYXKAIOIIEH JeHCTBUTETLHOCTH;

- MCTIOJIb30BaHNE OCHOBHBIX MHTEIIEKTYalbHBIX ONepanuii: GopMynupoBaHUe TUTIOTE3, aHATN3
U CHUHTE3, CpaBHEHHE, 0000IICHIE, CHCTEeMAaTH3allUs, BHISBIICHUE TPUIUHHO-CIICICTBEHHBIX
CBs3€i1, IOMCK aHAJIOTOB;

- YMEHHUE T€HEPUPOBATDH UJIEU U ONPEEIATh CPEICTBA, HEOOXOIUMBIE JIJISl X peaTu3allii;

- YMEHHE ONPEENSITh eI U 3a/1a4H JIeATEIbHOCTH, BHIOMPATh CPEJICTBA pealn3aluu el U
MIPUMEHSTh UX HA MMPAKTUKE;

- MCTIOJIb30BaHNE PA3NIMYHBIX HCTOYHHUKOB TSI TOTYYEHUS] XUMUYECKOH HH(POPMAIUH.

[IpeaMeTHBIE pPe3yabTaThl:

Yuauuecs B pe3yJjibTaTe YCBOEHUS pPa3jiesia 10/:KHbI 3HATH/IOHUMATh:

e gadicHelue XUMU4eCcKue NOHIMuUsIL: BCIIECTBO, XHUMHYCSCKHI 3JICMCHT, aTOM, MOJICKYJIA,
OTHOCHUTCIIbHAs aTOMHAaA U MOJICKYJIIpHAsA MacCChbl, HOH, aJUIOTPOITUA, U30TOIIBI,
XUMHYECKas CBA3b, 3JICKTPOOTPULATCIIBHOCTDb, BAJICHTHOCTD, CTCIICHb OKUCJICHU A, MOJIb,
MOJIApHAsA Macca, MOJ'ISIpHBIfI OG’BéM, BCIICCTBA MOJICKYJIAPHOTO U HEMOJICKYJIAPHOTO
CTPOCHUSA, paCTBOPLI, SJICKTPOJIUT U HESJICKTPOJIHUT, DJICKTPOJIUTHUICCKAA AUCCOMAalNs,
OKHCIINTECIIb U BOCCTAHOBHUTCIIb, OKHCJICHUE N BOCCTAHOBJICHHUC, TEIIOBOM B(I)(I)CKT
pP€aKknuu, CKOpPOCThb XHUMHYECKOU PpCaKnuu, KaTajans3, XUMUUICCKOC PaBHOBECHUE,
yTJ'ICpOI[HLIﬁ CKCIICT, (I)yHKLII/IOHaJ'ILHa}I rpyiuia, i30Mepusd, TOMOJIOT U,

® OCHOBHblE 3AKOHblL XUMuUu: COXpaHCHHUE MAaCChl BEIIECCTB, IIOCTOSAHCTBA COCTaBa,
HCpI/IOI[I/I‘-ICCKI/Iﬁ 3aKOH;



e OCHOBHble Meopuu Xumuu: XAMIUIECKON CBSI3H, HIEKTPOIUTUICCKON AUCCOIUAIIH,
CTPOCHHS OPTaHUYCCKUX COCTNHCHUH;

e BadiCHelluUe euecmad U Mamepuaivl: OCHOBHBIC METAJLIBI U CIUIABBI; CEpHAsi, COJISTHAS,
a30THAs M YKCYCHAsl KMCIIOTHI; IIEJI0YH, aMMHAaK, MUHEPaJIbHbIC YI00pEHUs, METaH,
STHIJICH, alleTUJICH; OCH30JI, TAHOJ, XKUPHI, MBLIA, TIIOK03a, caxapo3a, Kpaxmall,
KJIETYaTKa, OCJIKH, HCKYCCTBCHHBIC M CHHTETUYECKHE BOJIOKHA, KAYUYKH, IJIaCTMACCHI,

yMeThb:

Ha3bIBATh U3YUYEHHBIE BEUIECTBA MO «TPUBUATIBLHON» U MEKIyHAPOIHOM HOMEHKIIATYPE;
ONpPENENATh: BAICHTHOCTh U CTENIEHb OKUCICHUS XUMUYECKUX 3JIEMEHTOB, TUI
XUMUYECKOM CBS3U B COCAMHEHUSIX, 3apsi/l HOHA, XapaKTep Cpelibl B BOAHBIX PACTBOpPax
HEOPraHWYECKUX COCAMHEHUH, OKHCIIUTEIb U BOCCTAHOBUTEINb, IPUHA/JIEKHOCTh
BEIIIECTB K PA3JIMYHBIM KJIaCCaM OPTraHUYECKUX COCTMHECHUIA;

XapaKTepU30BaTh: 3JIEMEHThI MAJIbIX IEPUOOB 110 UX MOJ0KEeHUIO B [lepronnueckoi
cucreme JI.1. MenneneeBa; o0mue XMMUYECKHE CBOMCTBA METAJIJIOB, HEMETAILIIOB,
OCHOBHBIX KJIACCOB HEOPTaHUYECKUX U OPraHUYECKUX COCIMHEHUN; CTPOCHUE U
XUMUYECKHE CBOMCTBA U3YUYCHHBIX OPTaHUYECKUX COCTUHEHUN;

OOBSCHATH: 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa M CTPOCHUS; IPUPOIY
XUMHUYECKOMN CBS3U (MOHHOM, KOBAJIEHTHOM, METAJILTMYECKOI ), 3aBUCUMOCTh CKOPOCTH
XUMHUYECKON pPeaKIMK U TOJI0KEHUSI XUMUYECKOTO PaBHOBECHS OT PA3JIMYHBIX (PaKTOPOB;
BBITIOJIHSITH XUMUUECKHI KCIIEPUMEHT IO PACIIO3HABAHUIO BAXKHEUIIINX HEOPTAHUYECKUX
Y OpPraHUYECKUX BEUIECTB;

MIPOBOJIUTH CAMOCTOSITEIILHBIN MOUCK XUMUYECKON MH(OPMAIIUHU C UCTI0JIH30BAHUEM
Pa3IMYHBIX UCTOYHUKOB (HAy4YHO-TIOMYJSPHBIX U3aHUN, KOMIBIOTEPHBIX 0a3 JaHHBIX,
pecypcoB MHTEpHETA); UCTIOIB30BATh KOMITHIOTEPHBIC TEXHOJIOTHH NIl 00paOOTKH 1
nepesayd XuMU4eckoi HHpopMaIuu U e€ MpeCTaBICHUs B Pa3IMYHBIX popMax;
WCIIOJIH30BaTh MPUOOPETEHHBIC 3HAHUS U YMEHUS B IPAKTUUECKON JEATETLHOCTH U
MOBCEHEBHOM XKU3HU IS

OOBSICHEHUS! XUMHUECKUX SBJICHUH, IPOUCXOAAIINX B IPUPOJIE, OBITY U Ha
MIPOM3BOJICTBE;

e OIpe/eseHUs: BO3SMOXHOCTH MPOTEKaHUs XUMUYECKUX MPEBPAIEHUH B pa3IMYHbIX
YCII0OBUAX U OLCHKU UX HOCJIGI[CTBI/Iflg

HKOJIOTHYECKU TPAMOTHOT'O TOBE/IEHUS B OKpYXKarollei cpere;

OILICHKH BJIMSIHHUSI XUMHYECKOTO 3arpsA3HEHUS OKPYKAKOIIEH Cpeibl HA OPraHU3M
4eJI0BEKAa U JIpYTrHe )KUBbIE OPraHU3MBbI;

0e30MmacHOro o0palleHus C TOPIOYUMH U TOKCUYHBIMH BEIIECTBaMU, JIa0OPaTOPHBIM
o0opynoBaHueM;

IIPUT'OTOBJICHUSA PAaCTBOPOB SaHaHHOfI KOHLCHTpPAIUX B 6BITy 1 Ha IMPOU3BOACTBE,
KPUTUYECKOH OLIEHKH JIOCTOBEPHOCTH XUMHUYECKONW HHPOPMALIMH, TOCTYMAOLIEH U3
Pa3HBIX UCTOYHUKOB.

2. IPOTPAMMA KYPCA XUMUHU IJI 11 KJIACCA
OBIIEOBPA30OBATEJIbBHBIX YUYPEXJIEHUI
(FA30OBbIM YPOBEHD)



Tema 1
Ctpoenue aToma u nepuogudeckmii 3axon /1. . Menneneena (3/6 4)

OCHOBHBIE CBEJEHHUS O CTPOEHHUHU aTOMa. SAapo: IpOTOHBI U HEUTPOHBI.
N30TonBl. D11eKTpOHBL. DJIeKTpOHHAst 000J104Ka. DHEpreTu4eckuil ypoBeHb. OCOOEHHOCTH
CTPOEHHS JIEKTPOHHBIX 000JI0UYEK aTOMOB 3JI€MEHTOB 4-T0 U 5-T0 MEePHOJOB MEPHUOTUIECKON
cucremsl JI. 1. Menneneesa (mepexoHbix 3neMeHTOB). [lorsarue 06 opOuTaisx. - u p-
opOuTanu. JNeKTPOHHbIE KOHPUTYpaLlUd aTOMOB XUMUYECKUX 3JIEMEHTOB.

[Tepuonunueckuin 3akoH . U MenneneeBa B CBETE YUEHUSTA O CTPOE
Huu atoMa. Orkpsitue 1. 1. MeHaeneeBbIM NEpUOIUYECKOTO 3aKOHA.

[Teproandeckas cuctema xuMudeckux snemenToB . 1. Meneneesa - rpagudeckoe
0TOOpaxKeHHe NMepUOIUIECKOro 3akoHa. OU3NYECKHIl CMBICI OPSIKOBOIO HOMEpa 3JIE€MEHTa,
HOMEpa Mepruojia 1 HoMepa rpynmnbl. BaneHTHbIE 31€KTpOHBL. [[puYnHbI U3MEHEHHS CBOWCTB
3JIEMEHTOB B MIEPUOAaX U rpymnmnax (IJaBHbIX MOArPYyIMIax).

[TonoxxeHne Bogopo/a B IEPUOINIECKON cucTeEME. 3HAUEHUE IIEPUOANYECKOT0 3aKOHA U
MEPUOIUYECKON CUCTEMBbl XUMUYECKUX 351eMeHTOB [I. M. MenneneeBa 1y1st pa3BUTHSI HAYKU U
MOHUMAHUS XUMHUYECKON KapTUHBI MUPA.

JemMoncTpanum. Paznuunsie (opMbl IepuoIndecKoil CUCTEMBbl XUMHUUYECKUX 31eMeHToB 1. 1.
Menneneesa.

JlaGopaTopublii onbIT. 1. KoHCTpynpoBanue nepuoanyeckoil TabiIuIibl 31IEMEHTOB €
MCII0JIb30BaHUEM KapTOYEK.

Tema 2
Crtpoenne Bemecrna (14/26 1)

NonHass xumMmuueckas cBs3b. Karuonsl u annonsl. Knaccuduxanus noHoB.
Honnble kpucTauinyeckue peuieTku. CBoicTBa BEECTB C 3TUM THUIIOM KPUCTAITMUECKUX
PELLIETOK.

KoBaneHTHas XuMuueckas CB 43 b. DIEKTPOOTpULIATENbHOCTD. [lonspHas u
HEMOoJIsIpHasi KOBaJeHTHbIE CBsI3U. [lunonb. [1oaspHOCTE CBSI3U U MOJISPHOCTH MOJIEKYIIBI.
OOMeHHBIN U IOHOPHO-aKLIENITOPHBIM MeXaHU3Mbl 00pa30BaHUsI KOBAJIEHTHOM CBSI3U.
MosekyssipHbIe M aTOMHBIE KpUCTallInyecKue pemeTku. CBoicTBa BEIIECTB ¢ ’TUMU TUIIAMHU
KPUCTAJIIMYECKUX PELIETOK.

MeTannuuyeckas XUMHUUYecKas CBsA3b. OcCOOEHHOCTH CTPOCHUS aTOMOB
MeTaJlIoB. MeTanueckasi XMuMU4ecKas CBSI3b U METAJUIMUECKas KpUCTAJNINYecKasi pereTKa.
CBolicTBa BEIIECTB € ITUM TUIIOM CBSI3H.

Bonopoanas xumMmuueckas cBs3b. MeXMONEKyIspHas U BHYTPUMOJIEKYJISIpHAs
BOJIOPOJIHAS CBSI3b. 3HAUYEHHE BOJIOPOJIHON CBSI3U JJIsl OpraHU3aluy CTPYKTYp OMOMOIMMEPOB.

ITonuwme p bl [ImacTMacchbl: TEpMOIIIACTBI U PEAKTOILIACTHI, UX NMPEACTABUTEIHN U
npruMeHeHue. BojokHa: npupoaHble (pacTUTENbHbIE U )KUBOTHBIE) U XUMHUYECKHUE
(MCKyCCTBEHHBIE U CUHTETUUYECKHUE), UX NMPEACTABUTEIN U IPUMEHEHHUE.

'az3oo0pa3Hoe COCTOSHHUE BellleCTBa. [pHuarperaTHbIX COCTOSHUS BOIBI.
OcobeHHOCTH CTPOCHUS Ta30B. MOJSIPHBIN 00HEM ra3000pa3HbIX BEIIECTB.

ITpumepsl ra3000pa3HbIX MPUPOIHBIX CMECEH: BO3yX, IPUPOIHBIH ra3. 3arps3HeHue
aTMocdeps! (KUCIOTHBIE 0K, TApHUKOBBIN 3¢ (dekT) u 6opbda ¢ HUM.

[IpencraBuTenu ra3000pa3HBIX BEIIECTB: BOJOPO, KUCIOPO/, YIIIEKUCIBIN ra3, aMMHUaK,
sTHIIeH. VX monmyuenue, cobupanue 1 pacrio3HaBaHHeE.

XKunkoe coctosHue BenecTBa. Boga. [lorpebienne Boabl B OBITY U Ha
pou3BOJICTBE. KEeCTKOCTh BOJBI U CIIOCOOBI €€ YCTpaHEHUSI.

MuHepaibHbI€ BOJIbI, X MCIIOJIb30BAaHHE B CTOJIOBBIX M JI€UCOHBIX LETIAX.

Kunkue KpucCTauibl U UX PUMEHEHHE.

TBepnoe cocTossHUE BellecTBa. AMopdHBIE TBEp/ble BELIECTBA B IIPUPOJIE U B



JKU3HU YEJI0OBEKA, UX 3HaUeHHE U IpUMeHeHne. Kpucramimyeckoe cTpoeHue BELIECTBA.

HNucnepcHBle cHucTe M bl [loHsTHEe 0 mucniepcHbIX cucteMax. JlucnepcHas dasza u
JcriepcuoHHas cpea. Kinaccuukaius TMcnepcHbIX CUCTEM B 3aBUCHMOCTH OT arperaTHOTro
COCTOSTHUS IUCTIEPCHOM CpeIbl U AUCTIEPCHOHHOM (Pa3bl.

I'pyOoaucriepcHble CUCTEMBI: IMYJIbCUH, CYCIIEH3UH, a3PO30JIH.

ToHkoAMCIIEPCHBIE CUCTEMBI: TN U 30JIH.

CocTaB BemecTBa U CM e C e . Bemmecrsa MOJIEKyISIPHOTO U HEMOJIEKYJISIPHOTO
CTPOEHHUs. 3aKOH ITOCTOSIHCTBA COCTaBa BEILIECTB.

[TonsTHE «10J1» U €€ Pa3HOBUAHOCTH: MaccoBas (0151 3JIEMEHTOB B COEIMHEHUH, J10JI51
KOMIIOHEHTa B CMECH - J0JIsl IPUMECEHi, 10JI1 paCTBOPEHHOT'O BEIIECTBA B PaCTBOPE) U
oObvemHas. [{ois BbIXOAA IPOYKTa peakLUi OT TEOPETUUECKH BO3ZMOXKHOTO.

JeMoHcTpanun. Mozens KpUCTAJUTMYECKOH perieTku xiaopuaa HaTpus. O0pa3ibl MUHEPaIoB
C MOHHOW KPHUCTAJIIMYECKOM PEIIETKON: KAJIBIUTA, TaJIUTa. MOAeIN KPUCTAJUIMYECKUX PELIETOK
«CyXoro Jibjiay (WM noja), aamasa, rpadura (uiu kBapua). Moaens monekysbl JTHK. O6pasiibr
iactmace (penonodopmanbaeruabie, MOJInypeTaH, MOJIUITHIICH, TTOIUIIPOITUIIEH,
MOJIMBUHUJIXJIOPUA) U u3Aenus u3 Hux. O0pasibl BOJOKOH (IIEPCTh, LIEIK, alleTaTHOE BOJIOKHO,
KaIlpoH, JIaBCaH, HEWJIOH) U u3aemus u3 Hux. OOpasipl HEOpraHMYECKHX TMOIUMEPOB (cepa
MIacTUYeCKasi, KBapll, OKCUJ] AIFOMUHUS, IPUPOIHBIE ATFOMOCUIUKATHI). MOJIe)Ib MOJIIPHOTO
o0bema razoB. Tpu arperatHbix cocTosiHUS BoJibl. OOpa3libl HAKUIIU B YallHUKE U TpyOax
HEHTPaJIbHOTO OTOIJICHHS. JKeCTKOCTh BOJIbI U cIOCOOBI ee yeTpaHeHus. [Ipubopsl Ha KUIKUX
Kkpuctamuiax. O6pasibl pa3IMuHbIX JUCIIEPCHBIX CUCTEM: IMYIIbCHM, CYCIIEH3HH, a3P030JIeH,
reneit u 3onei. Koarynsuusa. Cunepesuc. ekt Tunaans.

JlaGopaTopHble onbIThI. 2. OnpeiesieHne TUIa KPUCTAJUTMYECKON PEIIeTKU BEIIECTBA U
OonucaHue ero cBOMCTB. 3. O3HAaKOMJIEHUE C KOJUIEKIMEN TOJMMEPOB: IIACTMACC U BOJIOKOH U
u3zienust u3 Hux. 4. VcnbiTanue BOJbl Ha )KECTKOCTh. Y CTPAaHEHUE HKECTKOCTU BOJBIL. 5.
O3HakoMJIEHUE C MUHEPAJIbHBIMU BOJaMU. 6. O3HAKOMJIEHUE C TUCTIEPCHBIMU CUCTEMAMU.

IIpakTnueckas padora Nel. [lonydyenue, coOupaHnue U pacro3HaBaHUE Ta30B.

Tema 3
Xumunueckue peaxkiuu (8/16 u)

Peaxnuu, ugymue 6e3 U3MEHEHUS cCOCTaBa BellecTB. AIJIOTponus U
JIOTPONHbBIE BUIOU3MEHEeHUs. [IpUurHbI a;u10Tponuu Ha mpuMepe MoJUpUKaAIUNA KUCIOpo/a,
yraepona u pochopa. O30H, ero OUOTOTHYECKAS POJIb.

W3oMmepsl 1 n30Mepus.

Peakxnuu, ugymume c M3MEHEHHUEM coOcTaBa BellecTB. Peakuun
COEIMHEHUs, pa3JIoKEeHus, 3aMEelIeHNs] 1 0OOMEHa B HEOpPraHUYECKON M OpraHNYeCKON XUMUH.
Peakuuu 5k30- u 3H10TepMuUeckre. TermnoBoi 3 PexT XuMuIeckoi peakiuu u
TEPMOXUMHUYECKUE YpaBHEHUs. Peakiiuy ropeHns, Kak 4acTHbIN ciydail 9K30TepMUYECKUX
peaKkui.

CKoOpoCTh XMMHUUYECKOHN pPEAaKIUMU.

CKopoCTh XMMHUYECKOH peaklMy. 3aBUCUMOCTh CKOPOCTH XMMHUECKON PEaKIMK OT PUPOIbI
pearupyonux BeecTB, KOHIEHTPAIK, TEMIIEPATypPhl, IO 11 ITOBEPXHOCTH
CONPUKOCHOBEHMS U KaTanu3aTopa. Peakiuu romo- u rereporenssie. [lonsTie o katanuse u
Katanmzaropax. @epMeHTh! Kak OMOJIOrHYecKre KaTalln3aTopbl, 0COOEHHOCTH UX
(GyHKIIMOHUPOBAHHUS.

O0OpaTuMoCTh XUMHUUYECKHUX peakiuid. Heobparumelie u obpaTumble
xummuueckue peakuu. CocTosiHue XUMUYECKOT0 PaBHOBECHS JIsl 0OpPATUMBIX XUMUYECKUX
peakuuii. CiocoObl CMeIeHNs] XUMHYECKOT0 PaBHOBECHSI HA IIPUMEPE CHHTE3a aMMHUaKa.
[TonsiTie 06 OCHOBHBIX HAyYHBIX MPUHLMIIAX TPOU3BOJICTBA HA MPUMEPE CUHTE3a aMMHaKa HIn
CEpPHOM KUCIIOTBHI.



Ponp Boab B XUMHUUYECKON peakluu Mctuaasle pacTBOpsl. PacTBOpUMOCTS U
KJ1acCU(UKaIKs BEUIECTB 110 3TOMY IIPU3HAKY: paCTBOPUMBIE, MaJIOPaCTBOPUMBIE U
HEPAaCTBOPHUMBIE BEILIECTBA.

DIEKTPONUTHI U HEAIEKTPOIUTHL. DIIEKTPOIUTHYECKas Auccounanus. Kuciorsl, OCHOBaHMS U
COJIM C TOYKH 3PEHUS TEOPUU IEKTPOIUTHUECKON NCCOLMALINN.

XHWMHUYECKHUE CBOICTBA BOJbI; B3aUMOJEHCTBUE C METANIAMH, OCHOBHBIMHU U KUCJIOTHBIMU
OKCHJIaMH, Pa3JIo’KEHHE U 00pa30BaHHe KPUCTAIIOTHAPATOB. Peakiiuu ruaparanuu B
OpraHUYECKON XHUMHH.

I'maiponu3 OoOpraHM4YeCKUX UM HEOPTaHUYECKUX COCTUHEHHUI.
HeoOparumplii ruaponu3. OOpaTuMblii THAPOIH3 COJICH.

I'uiponu3 opraHMYECKUX COEAUHEHUN U €ro MPAaKTUYECKOE 3HAUECHUE /IS TIOTyYEHUS
TUAPOIU3HOIO CIIUPTA U MbLIa. buosiornyeckas pojp ruapoin3a B IIIaCTUYECKOM U
HHEPTeTUYECKOM OOMEHE BEUIECTB U SHEPTHH B KIIETKE.

OKHCAIUTENBbHO-BOCCTAHOBUTEIbHBIE peakIuHU. CTeNeHb OKUCICHUS.
Omnpenenenue CTeneHN OKUCIEHUs 1o Gpopmyiie coeauHenus. [losTue 06 OKUCIUTENbHO-
BOCCTAHOBUTEIBHBIX peakuusix. OKHCIEHUE U BOCCTAHOBJIEHUE, OKUCIUTENb U BOCCTAHOBUTENb.

DN eKTpoJu3. DIEKTPOJIN3 KaK OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIN MpOILIECC.
DJIEKTPOJIN3 PacIUIaBOB M pacTBOPOB Ha MpUMepe XJiopuaa Hatpus. [Ipaktnueckoe npumeHeHue
AIIEKTPOJIN3A. DIEKTPOIUTHUECKOE MOTYyUEHHE aTFOMUHUS.

Jemouncrpanuun. [Ipespamienue kpacuoro docdopa B 6enbiii. O30HaTOp. Moaean MOIeKy H-
OyTaHa 1 n300yTaHa. 3aBUCUMOCTbh CKOPOCTH PEAKIIMU OT MPUPOJIbI BEIISCTB HA MPUMEPE
B3aUMO/ICHCTBUS PACTBOPOB PA3IUUYHBIX KUCIOT OJUHAKOBOM KOHLEHTPALMHU C OJIMHAKOBBIMU
rpaHyJiaMy IUHKA ¥ B3aUMOJIEUCTBUS OJIMHAKOBBIX KYCOUKOB Pa3HbIX METAJUIOB (MarHus,
IIMHKa, JKeJIe3a) C COJITHOM KHCIIOTOW. B3anMoeiicTBre pacTBOPOB CEPHOM KHUCIIOTHI C
pacTBopamMu THOCYNb(aTa HATPHUS PA3IMIHON KOHIICHTPALIUU B TeMIieparypbl. Mojens
KUIISIIEro ciiosi. Pa3noxenue nepokcuia BOA0poa ¢ MOMOIIbIO KaTtanu3aTopa (OKcuaa
mapranua (IV)) u karanassl celporo msica u ceiporo kaprodens. [Ipumepsr HeoOpaTUMBIX
peakuuii, MIynmx ¢ 00pa3oBaHUEM 0OCaJiKa, Ta3a WK BoJbl. BanumoseiicTBre INTHS U HATPHS C
Bojoit. [Tomyuenue oxcuna docdopa (V) u pacTBopeHue ero B BOJIe; UCIIBITAHUE TTOJIYYEHHOTO
pactBopa JakMycoM. O0pa3siibl KpUCTAIUIOTUAPATOB. VIcIbITaHUuE PaCTBOPOB 3IEKTPOIUTOB U
HERJIEKTPOJIMTOB Ha MIPEIMET IUCCOLMALNU. 3aBUCUMOCTh CTEIIEHHU 3JIEKTPOIUTHUECKON
JMCCOLMALIMU YKCYCHOM KHMCIIOTBI OT pa30aBieHus pacTBopa. ' maponus kapOuaa Kaablus.
['unponun3 kapOOHATOB LIEIOYHBIX METAJIOB U HUTPaTOB IuHKa WK cBuHua (11). [lonydenue
MbLIa. [Ipocrelinme OKUCINTENBHO-BOCCTAHOBUTEIBHBIE PEAKIINH; B3aUMO/ICHCTBUE IIUHKA C
COJISTHOM KHMCJIOTOM M keJie3a ¢ pactBopoM cyibdata meau (II). Moaens snexkrponuzepa.
Mogenb 27€KTPOIU3HON BaHHBI ISl TOY4EHUS aTFOMUHUS.

JlabopaTopHblie onbIThI. 7. Peakius 3aMerienys Meau KeIe30M B pacTBOPE METHOTO
Kynopoca. 8. Peakiuu, uaymmue ¢ o0pa3oBaHHEM 0CajKa, raza v Bojbl. 9. [Tomydyenue kucnopona
pasiioKeHueM ePOKCHIa BOJIOPOIa C IOMOIIbI0 okcuia Maprania (IV) u karanassl ChIporo
kaprodeins. 10. [Tonyyenue Boopoa B3auMOAEHCTBUEM KUCIOTHI ¢ IMHKOM. 11. Pa3nuunble
CIIy4au TUAPOJIU3a COJICH.

Tema 4
BemecTBa u ux cBoiicrBa (9/18 u)

M e T a 1 1 1. B3aumopelicTBHEe METAJUIOB C HEMETaJUIaMU (XJIOPOM, CEPO U KUCIIOPOJIOM).
B3anmoneiicTBHE MIETOYHBIX U IIEJIOYHO3EMETBHBIX METAIOB C BOJAON. DIEKTPOXUMHUYECKHUI
P HallpsDKEHUH MeTallioB. B3aumoieiicTBE METAJUIOB C paCTBOPaMU KUCJIOT U COJIEH.
AmoMuHoTepMusi. B3auMonelicTBre HATpUs € 3TaHOJIOM U (PEHOJIOM.

Kopposus metannos. [loHsATHE 0 XUMUYECKON U DJIEKTPOXUMUYECKONH KOPPO3UU METAIIIIOB.
CrniocoOsl 3aIIMThl METAJIIOB OT KOPPO3HUH.

HewMeTannsl. CpaBHUTENBHAS XapaKTEPUCTHKA FAJIOT€HOB KaK HanboJiee TUITHYHbIX



npeacTaBuTene HemeTaioB. OKUCIUTEIbHBIE CBOMCTBA HEMETAILIIOB (B3aUMOJICHCTBHE C
MeTaJUIaMH B BOJIOPOJIoM). BoccTaHOBHTENbHBIE CBOMCTBA HEMETAIIOB (B3aUMOJICHCTBHIE C
0oJiee IIEKTPOOTPULIATENLHBIMY HEMETAIJIAMH U CJIOKHBIMU BELIECTBAMU-OKUCIUTENISIMHU).

Kucnors Heopranmueckue u opranuuyeckue. Kinaccuduxamus KUcior.
XUMHYECKHE CBOMCTBA KUCJIOT: B3aUMOJACHCTBHE C METAlJIaMH, OKCHUJIAMH METAJJIOB,
TUAPOKCUAAMH METAJJIOB, COJIAMU, CIUpTaMu (peakuus stepudukarnmu). Ocodblie cBoiicTBa
A30THOM U KOHLIEHTPUPOBAHHOM CEPHOM KHUCIIOTBHI.

OCHOBaHUSA HEOpPraHUYeCcKHUeEe U OpraHuueckue. OcHOBaHUSA, UX
KIaccuuKanus. XMMUYECKHE CBOMCTBA OCHOBAHMIA: B3aUMOJICHCTBUE C KHCIOTAMH,
KHCJIOTHBIMHM OKCUAAMH U COJSIMU. Pa3iioxkeHne HepacTBOPUMBIX OCHOBAaHUM.

C o 1 u. Kitaccudukanus coneit: cpeHue, KUCIIbIe 1 OCHOBHBIC. XUMUYECKUE CBOWCTBA COJICH:
B3aUMO/ICHCTBUE C KUCIOTAMM, LIEJI0YaMHU, MeTaulaMu U coisiMu. [IpeacraBurenu coneit u ux
3HaueHue. XIOpHU HaTPpHs, KapOOHAT KalbIus, pochat KaabIus (CpeIHUEe COIN ),
TUAPOKApOOHATHI HATPHUS M aMMOHHUS (KUCIIBIE CONH); ruapokcokapbonat meau (II) - mamaxur
(OCHOBHasI COJIb).

KauecTBeHHBIE peakIy Ha XJIOPUI-, Cylb(]at-, 1 KapOOHAT-aHUOHBI, KATHOH AMMOHHUS,
katronsl xenesa (1) u (III).

'eneTuueckas CBA3b MEX/JAY KJIaCCaMM HEOPraHUYECKUX U OpTaH
MYECKHUX COEAHUHEHHU U [loHATHE 0 TEHETUYECKOU CBA3M U T€HETUYECKHUX PAJIAX.
['enernyeckuii pan metamia. ['enetndyeckuil psana Hemeramia. OcCOOEHHOCTH T€HETUYECKOTO psiaa
B OPraHUYECKON XUMUHU.

Jemoncrpanun. Komeknus o6pa3ioB MetaiioB. BzaumoeiicTBue HaTpusi M CypbMBI C
XJIOpOM, KeJe3a ¢ cepor. ['opeHne Maruus u alnroMuHHS B KUciaopoze. Bzanmoaencraue
HIEJI0OYHO3EMEIBHBIX METAJUIOB C BOJOU. B3aumoelicTBre HAaTpUs ¢ TAHOJIOM, IIUHKA C
YKCYCHOM KHCJIOTOM. ATIIOMUHOTEPMUS. B3auMoaeincTBre Meau ¢ KOHIIEHTPUPOBAHHOW a30THOM
KHUCIJIOTOM. Pe3ynbTarel KOppO3UK METAJIIOB B 3aBUCUMOCTH OT YCJIOBUM €€ IPOTEKAHUS.
Komnekuus 06pa3ioB HemeTaiuioB. BzaumoaeiicTBue XJIOpHOH BOJIBI C paCTBOPOM OpoMuUia
(nonnna) xanus. Kosiekuus npupoaHbIX OpraHudecKux KuciaoT. Pa30aBienue
KOHIICHTPUPOBAHHOM CEpHOM KUCIOTHI. B3aumMoecTBue KOHIEHTPUPOBAHHON CEPHOM KUCIIOTHI
C caxapoM, IeJUTI0NI0301 U Mebto. OOpa3siibl MPUPOIHBIX MUHEPAIIOB, COJIEPKAILUX XJIOPHUL
HaTpus, KapOoHaT Kanblusd, pocdaT kanplusa u rugpokcokapoonat menu (1I). O6pasis
IUILEBBIX MPOIYKTOB, COJIEPKAILUX TMIPOKapOOHATHI HATPUS U AMMOHHUS, X CITIOCOOHOCTD K
Pa3JIOKEHUIO ITPU HarpeBaHuu. ['anmenue coupl ykcycoM. KauecTBeHHbIE peaKlIn Ha KAaTHOHBI U
AQHUOHBI.

JlabopaTopHble onbIThl. 12. McnipiTaHue pacTBOPOB KUCIOT, OCHOBAHUI U coJiel
uHAMKaTopamu. 13. B3anmozeiicTBre COITHON KUCIIOTHI U PACTBOPA YKCYCHOM KHCJIOTHI €
Metaiamu. 14. BzaumoaeiicTBie cosiHON KUCIOThI U pacTBOpa YKCYCHOW KHCIIOTHI C
OCHOBaHUsMU. 15. B3aumonelicTBre COITHON KMCIOTHI U pacTBOpPa YKCYCHOM KHMCIIOTHI C
consiMu. 16. [lonydyeHue u cBoiicTBa HEPACTBOPUMBIX OCHOBaHMM. 17. 'maponn3 Xi10puaoB u
alleTaToB LIEJTOYHBIX META/UIOB. 18. O3HaKOMIIEHHE C KOJUIEKLUAMU: a) METAIJIOB; 0)
HEMETAJIJIOB; B) KUCJIOT; I') OCHOBAHUM; J1) MUHEPAJIOB U OMOJIOTHYECKUX MaTepUasoB,
COZIepKAIIUX HEKOTOPBIE COJIU.

IIpakTnueckas padora Ne2. Pemienue skcrieprMeHTaNbHbBIX 3a/1a4 Ha WCHTU(PUKAIIIO
OpraHUYECKUX U HEOPraHUYECKUX COCIUHEHUN.

3. KAJIEHIAPHO-TEMATHUYECKOE IIJIAHUPOBAHME IO XUMUUA
11 KJIACC



Koanuec

Ne ypoka HasBanmue pasaesa. Tema ypoka. TBO
JacoB
Tema 1. Ctpoenue BeumecrBa (144)
1 Crtpoenue atoma 1
2 DneKTpoHHas 000104Ka 1
3 [Tepuonuueckuii 3akon u I[lepuonnueckas cucrema JI. U. 1
MenaeneeBa
4 Honnas xuMuyeckas CBA3b 1
5 KoBaneHnTHas XuMuueckas CBsI3b 1
6 MeTtannndeckas XuMU4ecKas CBA3b 1
7 Bomgopoanas xumudeckas CBsI3b 1
8 [Tommepsl 1
9 I"a3000pa3Hble BelecTBa 1
10 Kugkue BenjecTna 1
11 TBepapie BelecTBa 1
12 JlycriepcTHbIE CUCTEMBI 1
13 CocraB BemectBa. CMecu 1
14 Pewenue 3amau 1
Tema 2. Xumuueckue peakuuu (84)
15 Peakuuu, naynye 6e3 n3MeHEHUs COCTaBa BEUIECTBA 1
16 Knaccugukanus XuMIUeCKuX peakiuii, MPOTEKAIOMINX C 1
H3MEHEHHEM COCTaBa BEIECTB
17 CKOpOCTh XMMHUYECKUX peaklui 1
18 OO6paTUMOCTh XUMHUECKUX peaKIni 1
19 Posb BOIBI B XUMUYECKUX PEAKIUSAX 1
20 Tanponus 1
21 OKHCINTENEHO-BOCCTAHOBUTEIbHBIE PEAKIINH 1
22 DIIEKTPOIIH3 1
Tema 3. BemecrBa u ux cBoiicrea (104)
23 MeTramisl 1
24 Hemeramisr 1
25 Kucnotsr 1
26 OcHoBaHUSA 1
27 Comm 1
28 I'eHeTnyeckas CBSA3b MEXKAY KJacCaMH HEOPTaHMYECKHUX U 1
OpPraHMYECKUX BEIIECTB
29 O000111eHE TEMBI 1
30 KonrtposnbHas pabota no teme «BemiectBa 1 UX CBOHCTBa» 1
31 [TpakTyeckas pabora 1
32 ITpakTryeckas pabora 1
Tema 4. Pe3sepBHble ypoku (249)
33 Pezeps 1
34 Peseps 1




