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Pabouas nmporpamma y4ye0HOro npeamera «XumMus», 11 kiaace cocTaBieHa B COOTBETCTBHU
denepanbHbIM KOMIIOHEHTOM TOCYIapCTBEHHOro craHjgapra oOmiero oOpaszoBanus (IIpukas
MunuctepcerBa obpasoBanust Poccuiickoit @enepanuu ot 05.03.2004r.

No 1089 B mocnenHei penakiuu), Ha OCHOBE aBTOPCKOM MporpamMmbl Kypca xumuu st 10-11
KJIacCOB 00mIieoOpazoBarenbHbIX yupexkaeHuit. ['adpuensa O.C. M.: [pocda, 2011 1. u
oOecrieunBaeT U3y4eHHe rpeaMera Ha 6a30BOM YpOBHE.

IMNJAHUPYEMBIE PE3YJIBTATHBI OCBOEHUS YYEGHOI'O KYPCA
«XHUMMUS»

B pe3yabTare n3yuyeHnus XMuMHHU Ha 0230BOM YPOBHE YY€HHK /I0J’KeH 3HATH/IIOHUMATD:
POJIb XUMHMHM B €CTECTBO3HAHUU, €€ CBA3b C APYTMMH CCTCCTBEHHBIMU HAyKaMH, 3HAYCHHE B
KHU3HU COBPEMEHHOT'0 O0IIECTBA;

BajKHelIIMe XUMHYECKHEe MOHATHUSA: BELIIECTBO, XMMUYECKUI 2JIEMEHT, aTOM, MOJIEKYJIa, Macca
aTOMOB ¥ MOJICKYJI, HOH, PaJIMKall, AJUIOTPOIHUs, AaTOMHBIE S-, P-, 0-OpOUTaIN, XUMHYECKasi CBS3b,
AIIEKTPOOTPHUIIATENIEHOCTh, BaJICHTHOCTh, CTENEHb OKHUCICHHS, TUOpWAM3anus OpOUTajei,
IPOCTPAaHCTBEHHOE CTPOEHHUE MOJIEKYJ, MOJb, MOJISIPHAs Macca, MOJISPHBIA 00beM, BellecTBa
MOJIEKYJIIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHUs, IUCIIEPCHBIE CUCTEMBI, UICTUHHBIE PACTBOPHI,
JNIEKTPOJIMTUYECKAsT JUCCOLMALMS, TMAPOJIU3, OKHCIEHHE M BOCCTAaHOBIEHHUE, 3JIEKTPOJIM3,
CKOpPOCTh XUMUYECKOH peaKIiu, KaTaius3, TeIIoBoi 3 ekt peakunn, XuMIUIecKoe paBHOBECHE,
KOHCTaHTa paBHOBECHUS, YIJICPOAHBIM CKeJeT, (yHKIMOHAJIbHAs TpyMNa, I'OMOJOIHs,
CTPYKTYpHasi ¥ NPOCTPAHCTBEHHAs M30MEpHUs, OCHOBHBIC THUIIbI PEAaKIMi B HEOPTaHWUYECKOW U
OpPraHMYECKON XUMUU;

OCHOBHBbIE 3aKOHbI XMMMHU: 3aKOH COXPAHEHHS MAacChl BEIECTB, IEPUOJIUYECKHI 3aKOH, 3aKOH
IIOCTOSTHCTBA COCTaBa BEILIECTBA, 3aKOH ABOrajpo, 3akoH ['ecca, 3aKOH IEHCTBYIOIIMX Macc B
KWUHETUKE U TEPMOJINHAMHUKE;

OCHOBHbIC TEOPMHM XHMMHMH: CTPOCHHsS aTOMa, XMMHYECKOM CBSI3U, DJIEKTPOJIUTHYECKOU
JUCCOLUAIUU, KUCIIOT U OCHOBAHUM, CTPOCHUS OPIraHUYECKUX COCIUHEHUN.

KJIacCH(PUKALUI0 U HOMEHKJIATYPY HEOPTaHMYECKUX U OPTAHUYECKUX COCAUHEHUN;
HNPUPOIHBIE HCTOYHHUKH YTJIEBOAOPOAOB U CIIOCOOBI UX MepepadoTKH;

BeILeCTBA M MAaTepPHAJIbI, IIMPOKO HCIIOJIb3YEMbIE B NIPAKTUKE: OCHOBHBIC METAJIBI U CILIABHI,
rpaduT, KBapl, CTEKJO, IIEMEHT, MUHEpalbHble yIO0OpEHUs, MHHEpaJbHbIE U OpPraHUYECKue
KHCJIOTHI, II€JI0OYH, aMMHUAK, YIJIEBOAOPObI, (PEHON, aHWIIMH, METAHOJI, TAHOJ, ITHJICHTJIUKOJb,
IJIMLEpUH, (opMallbJeTu, aleTalblery, aleToH, IUII0KO03a, caxapo3a, Kpaxmall, KieTyaTka,
AMUHOKHCJIOTBI, O€JKH, UCKYCCTBEHHbIE BOJIOKHA, Kay4dyKH, IUJIaCTMAcChl, >KUPbI, MbLIa U
MOIOIIUE CPELICTBA;

yMeTh:

HA3bIBATH U3YYCHHBIC BEIIECTBA IO «TPUBHAIILHON» U MEKIYHAPOJHON HOMEHKIIATypaMm;
onpeaeJATh BAJICHTHOCTb U CTENIEHb OKUCICHUS XUMUYECKUX DJIEMEHTOB, 3apsiJl HOHA, THII
XUMUYECKOU CBSA3HU, IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI, TUIl KPUCTAJUTMYECKON PEIIETKH,
XapaxkTep Cpeibl B BOJHBIX PaCTBOpaX, OKUCIUTEIb U BOCCTAHOBUTEIIb, HAIIPABICHUE CMELICHUS
paBHOBECHSI IO/ BIUSHUEM PA3IMYHBIX (AaKTOPOB, U30MEPHI U TOMOJIOTH, MPUHAIEKHOCTh
BEILECTB K Pa3JIMYHBIM KJIaCCaM OPraHUYECKUX COCIMHEHUM, TUIIBI PEAKLIUN B HEOPraHUYECKON
Y OPTraHUYECKOU XUMHUHU;

XapaKkTepu30BaTh S- , P- U d-3JeMEeHTHl N0 UX IMOJIOKEHHUIO B Nepuoandeckoil cucreme JI. U.
MenpeneeBa; oOmue XUMHMYECKHE CBOMCTBA METAJIOB, HEMETAJUIOB, OCHOBHBIX KJIACCOB
HEOPraHWYECKUX COCAUHEHUM; CTPOCHUE U CBOMCTBA OPraHUYECKUX COCIUHEHUN



(YyrneBomopooB, CIUPTOB, (GEHOJIOB, albJAECTHAOB U KETOHOB, KAPOOHOBBIX KUCIIOT, aMUHOB,
AMUHOKHCIIOT U YTJIEBOJIOB);

00BSICHATH 3aBUCUMOCTh CBOMCTB XMMHUECKOT'0 3JIEMEHTa U 00pa30BaHHBIX UM BEIIECTB OT
NojokeHuss B nepuommueckor cucreme Jl. M. MenneneeBa; 3aBUCHUMOCTb CBOMCTB
HEOPraHMYECKUX BEIIECTB OT UX COCTaBa U CTPOCHUS; IPUPOAY U CIIOCOOBI 00pa3oBaHUs
XUMHUYECKOHN CBSI3H; 3aBUCIMOCTh CKOPOCTH XUMHUYECKON PEaKIMH OT Pa3IUIHBIX (DAKTOPOB
BBIMOJIHATH XUMUYECKUI SKCIIEPUMEHT 110 PACIIO3HABAHUIO BAKHEHIIINX HEOPTaHUYECKUX U
OpPraHUYECKUX BEIECTB; MOTYyYEHUIO KOHKPETHBIX BELIECTB, OTHOCAIIUXCS K M3YUEHHBIM
KJIaccaM COEIMHEHUIA;

NPOBOAUTH PACYETHI IO XUMHUUECKUM (DOPMYJIaM U ypaBHEHUSIM PEaKIIHii;

OCYIIIECTBIISITh CAMOCTOSITENIbHBIM TOUCK XMMHUYECKOM HMH(pOpMAMM C HUCHOJb30BaHUEM
Pa3IMYHBIX UCTOYHHUKOB;

HCNOJIB30BATh [PUOOPETEHHbIE 3HAHMSI M YMEHUS B NPAKTHUECKOH JAEITeIbHOCTH U
MTOBCEIHEBHOM KU3HU:

JUTSI IOHUMAaHHUS TI100abHBIX TPOOJIeM, CTOSAIIUX MEepe]l YeTIOBEUECTBOM: SKOJIOTUYECKUX,
HSHEPTreTUYECKHUX U ChIPbEBBIX;

00BSCHEHUS! XUMUYECKUX SBIICHUH, MPOUCXOISAIINX B IPUPO/IE, OBITY U Ha MPOU3BOJICTBE;
HKOJIOTUYECKU IPAMOTHOT'O MTOBEJICHUS B OKPYKAIOIICH Cpe/ie; OIICHKU BIMSHHS XUMHYECKOTO
3arpsiI3HEHUS OKPY’KaIOIIEeH cpe/ibl HA ~ OpPraHu3M YellOBEKa U IPYTHUE JKUBBIE OPTaHU3MBI;
Oe30omacHol pabOTHI C BEIIECTBAMHU B JIAOOPATOPHH, OBITY U HA TIPOU3BOICTBE;

OTIpeIeTICHUSI BO3MOKHOCTH MPOTEKAHUS XUMHUYECKUX MMPEBPAIICHUIN B PA3TUYHBIX YCIOBUSAX U
OIICHKH MX MOCJICACTBHUH;

pacrno3HaBaHUs U UACHTU(PHUKAIIUN BaXKHEHUIINX BEIIECTB U MaTEpUaJIOB;

OIICHKM Ka4yeCTBa MUTHEBOM BOJBI U OT/IEIBHBIX MUIIEBBIX MPOAYKTOB;

KPUTHYECKOH OLIEHKH JOCTOBEPHOCTU XUMUYECKON MH(OpMALINK, TOCTYMAIOIIECH U3 Pa3IHUHbIX
HMCTOYHHKOB

COAEPKXAHHUE YYEBHOI O KYPCA «XUMMUA»

Tema 1

Ctpoenue aToma u nepuoanyeckuii 3axkon /1. U. MenaeneeBa (3u)
OcHOBHBIE CBEJICHHSI O CTPOEHUHU aToMa. fJIpo: MPOTOHBI U HEUTPOHBL. M30TONBI. DNEKTPOHBI.
OnexkTpoHHass 00o00Yka. DHepreTuueckuil ypoBeHb. OCOOEHHOCTH CTPOEHHS 3JIEKTPOHHBIX
000JI0YEK aTOMOB JJIEMEHTOB 4-T0 U 5-r0 NepuoaoB nepuoanyeckoil cucremsr J[. U.
MenneneeBa (mepexoHbIX 3yeMeHTOB). [lonsTie 00 opOuTansax. DNeKTpOHHbIE KOH(UTYpAILTUH
aTOMOB XMMHMYECKHUX JIEMEHTOB.
ITepuoanueckuii 3akoH /1. 1. Menneneesa B cBeTe yueHus o crpoeHun aroma. Otkpsitue 1. .
MeHeneeBbIM NEPUOANYECKOTO 3aKOHA.
[lepuonuueckass cucrtema Xumudeckux osnemeHToB J[. W. MenneneeBa — rpaduyueckoe
O0TOOpakeHHe Mepuoandeckoro 3akoHa. dOu3HUecKUi CMBICT MOPSJIKOBOIO HOMEpa 3JIeMEHTa,
HOMEpA IEpUOoJa U HOMEpa Ipymnnbl. BaneHTHbIE 3JIEKTPOHBI. IIpUuKMHBI U3MEHEHHsI CBOMCTB
AJIEMEHTOB B MEpUOJIaX U rpynnax (TJaBHBIX HOAIPYIINaAXx).
Hemonctpanuu. Pasnuynbie GpopMbl meproaANYEcKON CHCTEMbl XUMHUUYECKUX 3neMeHToB Jl. .
Menneneesa.
JlaGopatopubiii  ombiT. 1. KoHcTpyHpoBaHHMe MEpUOANYECKONM TaONMIBI 3JIEMEHTOB C
HCIIOJIb30BAHUEM KapTOYEK.

Tema 2

Crtpoenue BemecTBa (144)
HNonnass xumuyeckas cBsa3b. Karmonsl u anuoHbl. Kiaccudukanus wnonHoB. HoHHBIE
KpUcTauIMuecKkue pemerki. CBONCTBA BEIIECTB ¢ 3TUM TUIIOM KPUCTAJUTMUECKUX PEHIETOK.
KoBanentnas xumuueckass CBs3b. OleKTpooTpuuareiabHocTs. [lomspHas wu HemomdsipHas
KOBaJICHTHBIE CBs3U. Jumoinb. ITonsipHOCTH CBA3M M TMOJSPHOCTH MOJEKyNnbl. OOMEHHBIH H



JIOHOPHO-AKIETITOPHBIA MEXaHU3Mbl 00pa30BaHUsA KOBAJEHTHON CBs3U. MOJNEKYISIpHBIE |
ATOMHBIC KpI/ICTaJIJII/I‘{eCKI/Ie peLHeTKI/I. CBOﬁCTBa BCIICCTB C 3TUMU TUIIAMHU KpI/ICTaJIJII/I‘IeCKI/IX
PEIIEeTOK.

Mertamueckas xuMmuyeckas cBsizb. OCOOCHHOCTH CTPOCHUSI aTOMOB METAJIIOB. MeTallmnyeckas
XUMUYECKasi CBS3b U METAIMYECKas KpUCTaTndeckas pemieTka. CBOWCTBAa BEIIECTB C 3TUM
TUIIOM CBSA3HU.

Bonopoanass xummudeckass CBsI3b. MEKMOJNCKYJSIpHasE W BHYTPHMOJICKYJISIpHAs BOJOPOJIHAS
CBsI3b. 3HAUYCHUE BOJOPOIHON CBS3H JIsl OPraHU3aIlMU CTPYKTYP OMOTIOIMMEPOB.

[Tomumepsl. TlmacTMacchl: TEPMOIUIACTBI M PEAKTOILIACTHI, UX MPEACTABUTEIM U MPUMEHEHHE.
Bonokna: mnpuponHbie (pacTUTENbHBIE W KUBOTHBIE) M XHUMHUYECKHE (HMCKYCCTBEHHBIE U
CHHTETUYECKHE), UX MPEJICTABUTEIN U IPUMCHEHHE.

["a3000pa3Hoe cocTosiHKE BemecTBa. Tpu arperaTHhIX COCTOSTHUS BOABbl. OCOOCHHOCTH CTPOCHHUS

ra3oB. MossipHbIil 00beM ra3000pa3HbIX BEILECTB.

[Tpumepsl Ta3000pa3HbIX MPUPOJIHBIX CMEced: BO3AYX, MPUPOAHBIA ra3. 3arps3HEeHHe
atMocdepsl (KHCIIOTHBIC TOXIH, MapHUKOBBIA 3(hdext) m Ooprdba ¢ HuM. [IpencraBurenu
ra3000pa3HbIX BEIIECTB: BOAOPO/, KUCIOPO/, YIIIEKUCIIBIN Ta3, aMMHaK, dTiieH. VX monydenue,
coOMpaHue U pacro3HaBaHUeE.

XKunkoe cocrosnue BemectBa. Bopa. IloTpeGienue Boabl B OBITY M Ha IPOU3BOJCTBE.
JKecTKkoCTh BOJIBI M CITIOCOOBI €€ YCTPaHEHMS.

MuHepasibHbIE BOJIBI, MX MCIIOJIb30BAaHUE B CTOJIOBBIX M JICUCOHBIX IIETISAX.

Kunpkne kpucTayibl ¥ UX IPUMEHEHUE.

TBepnoe cocrosiHue BeniecTBa. AMOpQHBIE TBEP/bIE BEIIECTBA B IPUPOJAE U B KU3HU YEJIOBEKa,
UX 3Ha4Y€HUE U NpuMeHeHne. Kpucrammueckoe CTpOeHHE BELIECTBA.

Hucniepcusie cucteMsl. [loHsATHE O AHCTIEpCHBIX cucTeMax. JlucnepcHas ¢a3za U JUCTiepCHOHHAs
cpena. Kmaccudpukanuss AUCIEPCHBIX CHUCTEM B 3aBUCHUMOCTH OT arperatHoro COCTOSHUS
JUCIIEPCHOM cpesibl U TUCTIEPCUOHHOMN (ha3bl

I'pyboaucriepcHble CUCTEMBL: IMYJIbCHUHU, CYCIIEH3UH, a3PO30JIH.

ToHKOIUCTIEPCHBIE CUCTEMBI: T'€lIU U 30JIH.

Cocras BemecTBa U cMecell. BenjecTBa MOJIEKYJIIPHOTO M HEMOJIEKYJISIPHOIO CTPOEHUs. 3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTB.

[TonsaTHEe «10M» W ee Pa3sHOBUIHOCTH: MaccoBas (IOJs 3JIEMEHTOB B COEIMHEHHH, JI0JIs
KOMIIOHEHTa B CMECH — JI0JI1 IpHUMECEH, J10Ji1 PACTBOPEHHOI'O BEIIECTBA B pacTBOpE) U
o0beMHas. J{omns BBIXOAA MPOAYKTA peakiMK OT TEOPETUUECKH BO3MOMKHOTO.

JemoHcTpanuu. Mojenbs KpUCTAIUIMYECKOM PEHIETKH XJIOpUAa HaTpusa. MoOZelb MOJIEKYJIbI
JHK. OGpa3ubl mimactMacc:  ¢eHonopopMaibAeruiHble, MOJIMYypeTaH, IOJUITUJIIEH,
MOJIMIIPOINMIICH, MOJUBUHUIXJIOPUI M u3aenus u3 HuxX. OOpas3ipl BOJOKOH: IIEPCTh, MLIENIK,
alleTaTHOE BOJIOKHO, KalpoH, JIaBCaH, HEIVIOH W u3aenus u3 Hux. OOpas3ipl HEOPraHMYEeCKUX
MOJIMMEPOB (cepa Iu1acTudeckasi, KBapll, OKCHJ aJIOMUHUS, IPUPOIHBIE ATFOMOCHIINKATHI).
JlaGopatopHble onbIThl. 2. OmnpezaeneHWe TuUNa KPUCTAIMYECKOM pEIIeTKH BellecTBa MU
OmnMucaHue ero cBOMCTB. 3. O3HaKOMJIEHHE ¢ KOJUIEKIMEH MOJIMMEPOB: IIIACTMACC U BOJIOKOH, U
U3JIENNS U3 HUX.

[TpakTnueckast padorta Ne 1. [lonydenue, codupanue u pacrio3HaBaHUE ra30B.

Tema 3

Xumuueckue peakumnu (8 4)
Peakuuu, waymme O6e3 W3MEHEHHS COCTaBa BEIIECTB. AJIOTPONHS U aUIOTPOIHbBIE
BUZOM3MEeHeHUs. [IpUyYMHbI alUIOTpONHMK Ha MpuUMepe MOIM(UKAIUI KUCIIOpoJa, Yriiepoaa u
docdopa. O30H, ero OHOIOTHIECKasT POIIb.
W3oMepsl u u3omepus.
Peakuuy, unymme ¢ W3MEHEHHEM COCTaBa BEUIECTB. Peaknnm COEOUHEHMS, DPA3JIOKCHMS,
3aMeIIeHuss 1 OOMEHa B HEOPraHWYECKOM M OpPraHMYecKol XWMHUHU. Peakiuu 5K30- U 3H-
norepmudeckue. TernoBoi 3¢ (et XMMHUYECKOH peakuuud U TEePMOXUMHUYECKHE YPABHEHUS.
Peakuuu ropeHus, Kak 4aCTHBIN CIy4all SK30TEPMUYECKUX PEAKLIUM.
CkopocTh XuMHUYeCKOl peakuuu. CKOPOCTh XMMHUUYECKON peaklMu. 3aBUCUMOCTh CKOPOCTH



XUMHUYECKOM peakUHUu OT INPUPOABl PEarupyloIIMX BEIIECTB, KOHLEHTPALUU, TEMIEPATYPHI,
IJIOLIA U ITOBEPXHOCTU CONPUKOCHOBEHUS M KaTalu3aTopa. Peaknuu romMo- v rereporeHHbIE.
[Tonsatne o xkatamu3e u Karanuzaropax. @PepMeHTbl Kak OMOJIOTMYECKHE KaTaau3aTophbl,
0COOEHHOCTH MX (PYHKIIMOHUPOBAHMUSL.

OOparuMocTh Xumuueckux peakuuil. HeoOpatumble M oOpaTuMble XUMHUYECKHE PEAKLIMH.
CocTosiHE XWMHYECKOTO paBHOBECUS JUII OOpaTHUMBIX XUMHUYECKUX peakiuil. CrnocoOsl
CMEILECHN XMMUYECKOIO PABHOBECHUS HA IIPUMEPE CHUHTE3a aMMHUAKa.

Posib Boapl B XuMu4eckoil peakuuu. MctunHble pacTBOpbl. PacTBOpUMOCTh M KITacCHU(pUKAIHS
BELIECCTB 110 3TOMY IIPU3HAKY: PAaCTBOPUMBIE, MaJIOPAaCTBOPUMBIE U HEPACTBOPHUMBIE BEILIECTBA.
ONEKTPOIUTHl U HEIEKTPOIUTHL. DJIEKTpOIUTHYECKAs Auccouuanus. Kuciorel, OoCHOBaHUS U
COJIM C TOYKH 3PEHUS TEOPUH DIIEKTPOIUTHYECKON TUCCOLMALINH.

XHUMHUYECKUE CBOMCTBA BOJBL: B3aUMOJEHCTBUE ¢ METaJNIaMH, OCHOBHBIMU U KHCIOTHBIMU

OKCHJIaMM, pa3joXeHue U oOpa3oBaHUE KpHUCTauioryaparoB. Peakuuu ruapatauuud B
OPraHU4eCKON XUMHH.

['maponus opraHM4eckux W HEOpraHM4yeckux coeauHeHuil. HeoOpaTumblili — ruzponus.
OOpaTuMblii TUAPOIU3 COJIEH.

['uaponu3 opraHMYEeCKUX COEIMHEHUH W €ro IpaKkTUYECKOE 3HAa4YeHHE JJIs IOJIyuYeHUs
TUAPOJIM3HOTO CIHUpTa W MbUIa. buosornuyeckas posib THUIPOIM3a B IUJIACTUYECKOM U
SHEPreTH4ecKOM OOMEHE BEILECTB U SHEPTUH B KIIETKE

OKHCIUTENbHO-BOCCTAaHOBUTENbHBIE peakiuu. CreneHb okuciaeHus. OnpeneneHue CTeNneHu
okucieHuss 1o Qopmysne coeauHeHus. lloHsaTHe 00 OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peakuusax. OKUCIIEHNE U BOCCTAaHOBJIEHUE, OKUCIUTENb U BOCCTAHOBUTEIIb.

ONEeKTPOoan3. DNEKTPOJIN3 KaK OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIN MTPOLECC. DJIEKTPOIU3 pac-
IUIABOB U PACTBOPOB Ha IpUMepe Xjaopuaa HaTpus. [IpakTuueckoe npuMeHEHNE JIEKTPOIIU3aA.
Hemonctpauuu. IIpeBpamienune kpacHoro ¢docdopa B Oenbiit pochop. O3onatop. Mogenu
MoJIeKyJl H-OyTaHa M u300yTaHa. 3aBUCHMOCTb CKOPOCTH PEAaKIMM OT NMPHUPOAbI BEIIECTB Ha
IpUMepEe B3aUMOJEHCTBUS PAaCTBOPOB PA3JIUYHBIX KHCIOT OJWHAKOBOM KOHIEHTPALMU C
OJIMHAKOBBIMH TpaHyJlIaMH LIMHKA U B3aUMOJICHCTBUS OJIMHAKOBBIX KYCOUKOB Pa3HBIX METAJIOB
(MarHus, IIMHKA, jKeJe3a) ¢ COJSTHON KUCIOTOM. Pa3noxkeHne nepokcuaa BoJI0poJia ¢ IOMOIIbIO
karanu3aTopa (okcuaa mapranna (IV)) u xatanassl celporo msica u cbiporo kaprogens. [Tpume-
pBl HEOOPATUMBIX peakiuil, UIyIHMX ¢ 00pa30BaHUEM OcajiKa, Ta3a Ui BoJbl. B3anmopelcTeue
JUTHS U HAaTpHs ¢ BOJOW. VcnibITaHNEe pacTBOPOB 3JIEKTPOIUTOB U HEAIEKTPOJIUTOB Ha MPEAMET
mucconanuu. ['uiaponus kapbuna kauplus. ['uaponu3 kapOOHATOB IIETOYHBIX METAJUIOB U
HuTparoB nuHka uinu ceuHua (II). Ilpocreiinme OKUCIUTETLHO-BOCCTAHOBUTEIbHBIE PEAKIIMU:
B3aMMOJICHCTBHE LIMHKA C COJISTHOM KHCIIOTOM U Kene3a ¢ pacTBopoM cynbdara meau (I1).
JlaGopaTopHble OnbITH. 7. Peakius 3amenieHust MeH Kele30M B paCTBOPE METHOTO KyIopoca.
8. Peakmum, uaymme c oOpazoBaHMeM ocajka, raza u Bojel. 9. IlomydeHue kuciopona
pa3ioXKeHHeM MEepOKCHAa BOJOpoJa ¢ Mmomoulbio okcuaa mapranua (IV) m karamasel celporo
kaprodens. 10. Ilomyuenue Bopopoaa B3aUMOACHCTBUEM KHUCIOTHI ¢ IMHKOM. 11. Pasnuunbie
CIIy4au TUAPOIU3a COJIEH.

Tema 4

BemecTBa u ux cpoiicrpa (9 4)
Mertannsl. BzauMopelicTBue MeETalJIOB € HeMeTallaMH (XJIOPOM, CEpOM U KHUCIOPOJIOM).
B3aumopeiicTBUe MIENOYHBIX U IIETOYHO3EMENbHBIX METAUIOB C BOJOW. DIEKTPOXUMHUUYECKHUI
pPAN HaNpsDKEHUH METAUIoB. B3aumMmonelcTBHE METauIOB C PAacTBOPAMHM KHCIOT M COJIEH.
AnromuHOTEpMHESL. B3anMoeiicTBre HATPUS ¢ ATAHOIOM U (PEHOJIOM.
Koppo3uss meramioB. IloHATHE 0 XMMHYECKOM M AJIEKTPOXUMHUUYECKOHM KOPPO3UH METAJLIOB.
CriocoObI 3aIUTHl METAIIIOB OT KOPPO3HH.
Hewmerannsl. CpaBHUTeNbHas XapakTEpUCTUKAa TaJOreHOB Kak Haubojiee  TUIMYHBIX
HpGI[CTaBHTeJIeﬁ HeMeTawIoB. OKUCIUTEIbHBIE CBOKMCTBA HEMETAIOB (B38.HMO,Z[€I>'ICTBI/I€ C
MeTaJulaMH W BOJOPOJIOM). BoccTaHOBUTENBHBIE CBOWCTBA HEMETAIUIOB (B3aMMOJICUCTBHE C
60.]166 QJICKTPOOTPULATCIIbHBIMU HEMCTAJJIAMHU U CJIOKHBIMU BGIJ_IGCTBaMI/I-OKI/ICJII/ITeHHMI/I).
Kucnorel Heopranmueckue u opranndeckue. Kmaccudukamus kucioT. XUMHUYECKHE CBOWCTBA



KHUCJIOT: B3aWMOJCWCTBHE C MeTayIJaMH, OKCHJAAMHU METaJUIOB, TUAPOKCUIAMH METAJIOB,
comsimMu, crnuptamu  (peakuus — dtepudukanuu). OcoOble  CBoOWicTBa  a30THOH U
KOHIEHTPUPOBAHHOM CEPHON KUCIOTHI.

OcHOBaHMS HEOpraHWYecKHe W opraHudeckue. OCHOBaHUS, MX KIACCU(PHUKAIMSL. XUMHUECKUE
CBOICTBa OCHOBaHUM: B3aMMOJICHCTBHE C KHCIOTAMHU, KHUCIOTHBIMHU OKCHUIAMH U COJIIMHU.
Pasnoxenne HepacTBopuMbIX ocHoBaHui. Conm. Knaccudukarus coseil: cpennue, KUCIble H
OCHOBHbIe. XHMMHYECKHE CBOICTBa COJeil: B3aUMOJCICTBHE C KUCIOTaMH, IIEJI0YaMH,
MeTtamamMu U comsimu. IlpencraButenu conel M uX 3HauyeHue. XJopuja HaTpus, KapOoHAT
Kanblus, docdhar Kaiblusa (CpeaHHUe CONM), THAPOKAPOOHATHI HATPUS W aMMOHHUS (KHUCIIBIC
conn); ruapokcokapbonar meau (II) — manaxut (OCHOBHAS COJb).

KauecTBeHHbBIE peakuu Ha XJIOPUI-, CYIb(daT-, 1 KapOOHAT-aHUOHBI, KATHOH aMMOHHSI, aTHOHBI
xenesa (II) u (111).

I'eHeTnyeckas CBA3b MEXKy KIAaCCAMU HEOPraHUYECKUX U OPraHU4ecKux coenuHeHuil. llonarue
0 F€HETUYECKOM CBS3M M T'€HETHUYECKUX psAax. I'eHeTnueckuii psag metauia. ['eHeTnyeckuil psayg
HemeTtaia. OCOOEHHOCTH F€HETUYECKOTO Psijia B OPraHMueCKOW XUMHUU.

Hemonctpauuu. Komnekuus o0pa3noB MeTayuioB. B3aumojeiicTBue HaTpust U CypbMBl € XJIOPOM,
xKenmesa ¢ cepoil. l'opeHme MarHMs W amlOMUHUSA B Kuciopoze. BsaumopeiictBue
LICJIOYHO3EMENIBHBIX METAUIOB C BOJXOM. B3amMonencTBue HaATpUs € ITAaHOJIOM, LIHHKA C
YKCYCHOHM KHMCIIOTOM. AnmoMuHOTEepMUs. B3anMmozelicTBue Meu ¢ KOHLEHTPUPOBAHHON a30THOM
KUCIOTON. Pe3ynbTaThl KOppPO3MM METAUIOB B 3aBUCHMOCTH OT YCJIOBUH €€ IpPOTEKaHUS.
Komnexkuust oOpa3noB HemeraisioB. KoyuleKmust HPUPOJHBIX  OPraHUYECKHUX — KHCIOT.
KauecTBeHHbIE peakllMi Ha KaTUOHBI U AaHUOHBI.

JlaGopatopHsble onbITh. 12. McnibiTanue pacTBOPOB KUCIIOT, OCHOBAHUH M COJIEH MHAMKATOpaMHu.
13. B3aumoeiicTBuE CONISTHOM KUCIIOTHI U PACTBOPA YKCYCHOM KHUCTIOTHI ¢ MeTaiaMu. 14.
B3anmoaeincTBue CoNsIHON KUCIOTHI M PACTBOPA YKCYCHOM KHCJIOTBI C OCHOBaHUSIMH. 15.
B3anmoneiicTBre CONSTHOM KUCIOTHI M pacTBOpa YKCYCHOM KHUCIIOTHI ¢ coyisiMu. 16. Tlonyuenue u
CBOICTBAa HEPACTBOPUMBIX OCHOBaHMi. 17. ['Maponu3 XJI0pua0B U alleTaToOB IEI0YHBIX
MeTaisioB. 18. O3HaKOMJIEHHE C KOJUIEKIIUSMU: a) METAJUIOB; 0) HEMETAJIJIOB; B) KUCIIOT; I)
OCHOBAHMH; ) MUHEPAJIOB U OMOJIOTHYECKHUX MAaTEPUAIIOB, COJIEPKAIIUX HEKOTOPbIE COJIH.
[TpakTnueckas padota Ne 2. Perienre skcriepuMeHTAIbHBIX 3a7a4 Ha UIEHTU(UKALINIO
OpPraHMYECKHUX Y HEOPTaHMYECKUX COCIUHEHHM.

TEMATHUYECKOE IINTAHUPOBAHUE C YKAZAHUEM KOJIMYECTBA
YACOB, OTBOJUMBIX HA OCBOEHME KAXKJI0M TEMbI

Koa-Bo

Ne Tema ypoka 4acoB
Beenenue (1 )
Brenenue B o0mryro xumuto. [Ipeamer xumun. [IpuknagHas Xumusi.

1 BerecTso. 1
Crpoenue aroma. [lepuoguveckuii 3akon JI. U. Menneneena (3 4)

2 AtoM — crioxHas yactuia. CoCTOSIHHE 3JIEKTPOHOB B aTOME. 1
DneKTpOHHBIE KOHPUTYpAIIUH aTOMOB XUMHUYECKHUX AJIEMEHTOB.

3 BaneHTHBIC BO3MOXXHOCTH aTOMOB XMMUUYECKHUX DJIEMEHTOB. 1
[Tepuonuueckuii 3akoH u [leprnoandeckasi cucteMa XUMUYECKUX

4 JJIEMEHTOB B CBETE YUYEHHUsI O CTPOCHHUU aTOMa. 1
Crpoenue Bemecrna (13 v)
WNonnas xumuyeckas cBsizb. KoBaneHTHO-MONSIpHAS U HEMOJSIpHAs

5 XAMUYECKasi CBI3b. 1

6 Bonopoanas u Mmetajinueckasi XuMHUeCcKasi CBSI3b. 1

7 IInacTMacchl ¥ BOJIOKHA. 1




I"a3000pa3Hoe arperaTHOe COCTOSTHUE BelecTBa. Bo3ayx v mpupoaHbIi

8 ra3-pHpoJIHbIE Ta3000pa3HbIE CMECH. 1
[IpencraBuTenu razoo6pa3ubix BemecTs. Bomopoa. Kucimoposa. O30H.

9 AMMUaK, yrIeKUCIbIi I'a3, yrapHbli ras. 1
[Tpaktuyeckas padoraNel"[lomyuenue,cooupanue u pacrno3HaBaHNe

10 ra3oB'. 1

11 Kunkoe cocrosiHue Beniectsa. Boga. PactBopsl. 1

12 Kunkue kpucramisl. TBeppoe arperartHoe COCTOSHHUE BEHIECTBA. 1

13 JlucriepcHbIe CHCTEMBI. 1

14 CocTaB BeliecTBa U cMeceid. 3aKOH MOCTOSHCTBA COCTaBa BEIIECTB. 1
[Tonsitue "nons" u ee pa3HOBUIHOCTH B XUMUH. J{0J1s1 BBIXOAA MPOAYKTA

15 pEaKIMK OT TEOPETUYECKH BO3MOXKHOTO. 1

16 O606maromuii ypok no teme: "Ctpoenue Bemecrna’ 1

17 Kontponbnas pabora Nel no teme: "CtpoeHue BemniecTBa, atoma" 1
Xumuyeckue peakumu (8 1)

18 Peakuuu, naynue 6e3 n3MeHeHus cocrasa BeniecTs. M3omepsl. M3omepus. | 1
Peakuuu ,uaymive ¢ "3MEHEHHEM COCTaBa BelIecTB. TerioBoil apdext

19 XUMUYECKUX PEaKIUH. 1
CKOpOCTh XUMHUYECKHX peakiuii. @akTopbl, BIUSIOMINE HA CKOPOCTh

20 XUMHUYECKON PEaKInu. 1

21 OO6paTUMOCTh XMMHUYECKUX peakluii. XMMHUYECKOE paBHOBECHE. 1
I'uponu3 opraHMYecKUX U HEOPraHMYECKUX coequHeHu. Bogopoaubiii

22 nokasarensb PH. 1

23 OBP. Dnexrponus. 1

24 O6o0maromuii ypok 1o teme: "XuMHUYeCKue peakinu' 1

25 KontposnbHas padora Ne2 ro teme: "Xumuyeckue peakuuu" 1
BemecTBa u ux cBoiicTpa. (9 4)

26 Metaiel. O6mue criocoOb! monydenus. Kopposus MeTaiioB. 1

27 HemeTasl. 1
Kucnors! opranndeckue u Heopranndeckue. OCHOBaHUSI OpraHHUECKUE U

28 HEOpPraHUYECKHUE. 1

29 Conn OpraHNYeCcKUX U HEOPTaHUYECKUX KUCIIOT 1
[Tpaktruyeckas paboraNe2"Pemienne s3kcepMMeHTaBHBIX 3a/1a4 Ha

30 UICHTUQUKAIUIO OPTaHUYECKUX U HEOPTraHUUECKUX COeTUHEHHH" 1
I'eneTnueckas cBsI3b MEX/Y KJIaCCAMU OPTaHUYECKUX U HEOPTaHHMUECKUX

31 COCIMHEHUIA. 1

32 O6o6maromuii ypok mo Teme: "BemecTBa u ux cBoiictsa' 1

33 KonTtponsHas pabora Ne3 o teme: "BemectBa u ux coiicra” 1
3aKJIIOYUTENbHBIA YPOK IO TeMaM roja: "Pemenue 3ama4 no

34 OpPraHUYECKOM ¥ HEOpraHMYeCKol Xxumun'" 1
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