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IHosicuuTeNLHAA 3aNIUCKA

N3yyenne xuMum Ha 0a30BOM YPOBHeE cpeaHero (MOJHOro) oomero
00pa3oBaHMs HANIPABJICHO HA JOCTHKEHHE CIACAYIOIIMX LeJIeii:
-OCBOCHME 3HAHMM O XUMHYECKOW COCTaBISIIONIEH €CTECTBEHHOHAYYHOMU
KapTUHBI MUPA, BAXKHEHUIITNX XUMUYECKHUX MOHATHUSIX, 3aKOHAX U TEOPUSIX;
-OBJIaJIecHHMEe YMEHHMSIMH TIPUMCHSThH IMOJIYYCHHbIC 3HAHUS [JIs1 OOBSCHEHUS
Pa3HOOOPA3HBIX XUMUYECKUX SIBJICHUIN U CBOMCTB BEIIECTB, OIEHKH POJIU XUMUH
B Pa3BUTUM COBPEMEHHBIX TEXHOJOTHUM U MOJYyYCeHUU HOBBIX MAaTEPUAJIOB,;
-pa3BUTHE O3HABATEJIbHBIX WHTEPECOB U HMHTEIUICKTYAJIbHBIX CIIOCOOHOCTEH B
MPOIECCE  CaMOCTOATENIBHOTO  MPUOOPETEHUs]  XMMHUYECKMX  3HAHUUA €
UCIIOJIb30BAaHUEM  PA3JIMYHBIX HCTOYHUKOB MH(POpMAllUM, B TOM YHCIIE
KOMITBIOTEPHBIX;
-BOCNIUTAHUE YOEXKJIEHHOCTH B TO3UTHUBHOM pOJIM XUMUU B JKU3HU
COBPEMEHHOT0 00I111eCTBa, HEOOXOUMOCTH XUMUYECKA TPAMOTHOTO OTHOIICHUS
K CBOEMY 370POBBIO U OKPYKAKOLIEH CPEJIE;
-IpUMeHeHre MOJYYeHHbIX 3HAHMiET W yMeHM#d Juisi  G€30IacHOTO
UCIIOJIb30BAHUSI BEIIECTB M MAaTE€pUaloB B OBITY, CEILCKOM XO3SHUCTBE M Ha
MPOU3BOJICTBE, PEIICHUS TMPAKTUYECKUX 3aJa4 B TIOBCEIHEBHOM JKH3HU,
NPENYNPEKICHUST  SBJICHUW, HAHOCSIIIMX BPEH 3J0POBBIO  YEIIOBEKA U
OKpYXaruien cpee.

Kypc obuieit xumuu 11 knacca HanpaBiieH Ha pelICHUE 3a/1a4yd MHTErpalun

3HAHUW YYAIIUXCS 110 HEOPTaHUYECKOU U OPraHUYECKON XUMHUH C LEJIbIO
dbopMuUpOBaHUS Y HUX €UHON XMMUYECKOW KapTUHBI Mupa. Bemymas uaes kypca
— €IMHCTBO HEOPTraHUYECKOW U OPTaHNYECKOM XUMUM Ha OCHOBE OOIITHOCTH UX
MOHSATHM, 3aKOHOB U TEOPHH, a TaK)Ke Ha OCHOBE OOIIHX MOJIXO0B K
KJIacCU(UKAIIUA OPTAaHUYECKUX U HEOPTaHUYECKHUX BEIIECTB U 3aKOHOMEPHOCTSM

IPOTEKAHUSI XUMHUUYECKUX PEAKIIMA MEXKTy HUMH.
Koan4yectBo yacon: 35 4 (1 yac B HeeJ110)
B Tom uucie:
IPAKTUYECKUX padoT — 2 yaca
KOHTpPOJIbHBIE pabOThI — 2 yaca.

3HAYUTENBHOE MECTO B COAEPKAHUM Kypca OTBOAUTCSI XUMUUYECKOMY
sKcriepuMeHTy. OH OTKpPBIBAET BOZMOXHOCTh (POPMUPOBATH Y YUALIUXCS YMEHUS

pa6OTaTI> C XUMHWYCCKHMHU BCIICCTBAMMU, BBIIIOJIHATH IIPOCTHIC XUMHWYCCKHC



OTIBITHI, YYHUT MIKOJLHUKOB 0€30IMaCHOMY M 3KOJIOTHYECKH TPAMOTHOMY
oOpalieHuIo ¢ BeUeCTBaMHU B ObITY U Ha IPOU3BOACTBE. Jloruka u
CTPYKTYPUPOBAHKE Kypca MO3BOJISIOT B MOJHOW Mepe UCIO0JIb30BaTh B O0YUEHHUH
JIOTUYECKHUE ONEpallii MBIIIJICHUS: aHAIN3 U CUHTE3, CPABHEHHUE U aHAJIOTHUIO,

CUCTEMATHU3AIIHIO 1 0000IIIEHHE.

HcxoaHbIMH  JOKYMEHTAMM JUIsi  COCTAaBJICHHMs TIpuMepa paboueit
MPOTPAMMBbI SIBUITUCH:
denepanbHBI KOMIIOHEHT TOCY/IapCTBEHHOTO CTaHAapTa OOIEero oO0pa3oBaHUS,
YTBEPKIECHHBIN TprKa3zoM MunoOpa3oBanust PO Ne 1089 ot 05.03.2004;
@enepanbHblii 0a3MCHBIA y4YEOHBIM IUJIaH I CpeaHero (MOJIHOro) oOWIero
oOpa3oBaHus, yTBEpKICHHbIN MpuKkazoM Muno6pazoBanus PO Ne 1312 ot 09.03.
2004;

Pabouast mporpamMma pazpaborana Ha ocHOBe aBTOpckoii mporpammal O.C.
["abpuensina, cooTBeTcTBYIONIEH DeepanbHOMy KOMIIOHEHTY TOCYIapCTBEHHOTO
cTaHjapTa o01iero oopa3oBaHus U JIONMYyIIEHHOH MUHHUCTEPCTBOM 00pa3oBaHUs
u Hayku Poccuiickoit @enepamuu. (I'abpuensa O.C. [Iporpamma kypca XuMuu
st 8-11 knaccoB oOmieoOpa3zoBarenbHbIX yupexaenuit /O.C. T'abpuensn. — 4-¢
u3a., nepepabd. u gomn. — M.: IIpoda, 2010).

Jannass paboyass nmporpamMma MOXKET ObITh peaanu3oBaHa pu
MCIIOJIb30BaHUN TPAJAMLIMOHHOM TEXHOJIOTMH OOYUYEHHs, a TAKXKE DIIEMEHTOB
JIPYTUX COBPEMEHHBIX 00pa30BaTENbHBIX TEXHOJOTHUM, NEepeAoBbIX GOpM U
METOZ0B OOYyYEHMs, TAKMX KakK HpOOJEMHBIA METOJ, pa3BUBarollee OOydeHHE,
KOMIIBIOTEPHBIE TEXHOJOTUM, TECTOBBII KOHTPOJIb 3HAHUW U JIp. B 3aBUCUMOCTH
OT CKJIOHHOCTEH, IMOTPEOHOCTEH, BO3MOXXHOCTEH U CIOCOOHOCTEH Ka)J0To
KOHKPETHOTO KJIacca B apalielu.

KonTpoab 3a ypoBHEM 3HAHUN ydYalIuXcsl IpeAyCMaTPUBAET MPOBEICHHUE
1a00paTOPHBIX, TPAKTUYECKUX, CAMOCTOATEIBHBIX, KOHTPOJBHBIX PadOT, KaK B
TPaAUIIMOHHOM, TaK U B TECTOBOH (hopmax.

MPAKTUYECKAS YACTb PABOYEN ITPOI'PAMMBI
Ilnanupyemble pe3yJbTAThl 0OCBOEHUS MPOTPAMMBI.
YyeHuKk 10/12KeH 3HATh.
Ba)KHeHlIIMe XUMHYeCKHe MOHATHA. BEIIECTBO, XUMHUYCCKHI DJIEMEHT, aTOM,
MOJIEKYJIa, aTOMHas U MOJIEKYJISIpHAsi Macca, MOH, aJUIOTPOIIHS, U30TOIIbI,
XUMUYECKas CBSI3b, DJIEKTPOOTPUILIATEIILHOCTh, BaJEHTHOCTh, BAJICHTHOCTb,
CTEIEHb OKUCJIEHUS, MOJIb, MOJISIPHASI Macca, MOJIIPHBINA 00bEM, BeElllecTBa
MOJIEKYJISIPHOTO Y HEMOJIEKYJIIPHOTO CTPOEHUSI, PACTBOPHI, DJIEKTPOJIUT U
HERJICKTPOJIUT, AIEKTPOJUTHIECKAs TUCCOIHUAIINS, OKUCIUTEIb U
BOCCTAHOBHTEIIb, OKUCIICHUE BOCCTAHOBJICHUE, TEIJIOBOM 3P (DEKT peakmum,
CKOPOCTh XMMHUUYECKOW PEAKIINH, KaTalu3, XUMUYECKOE PaBHOBECHE;
OCHOBHBbIE 3aKOHBI XMMHUM . COXPAHEHHUSI MACChI BEIIECTB, MOCTOSIHCTBA
COCTaBa, MEePUOIUUECCKUMN 3aKOH;



OCHOBHbIE TEOPUM XMMHUM . XUMUYECKOU CBSI3U JIEKTPOJIUTHUECCKON
JIFCCOIAIINH;

BaskHelIIIHe BelecTBa M MaTepHaJibl: OCHOBHBIEC METAJIJIbI U CILIaBbI, CEpHAas,
COJIsTHAsI, a30THAS, KUCIIOTHI, MIET0YH, aMMHAaK, MUHEpaJIbHbIE yI00PEHUS;
OCHOBHbIE TEOPUM XUMHUM: XUMUYECKOMN CBS3HU JICKTPOJIUTHUCCKOMN
JIACCOIHAIINM;

BasKkHeMIIIHe BellecTBa M MaTepuaJibl. OCHOBHBIE METAJIJIbI U CIUIABBI, CEpHAas,
COJIsTHAsI, a30THAS, KUCIIOTHI, IET0YH, aMMHaK, MUHEpaJIbHbIE YI00pPCHUS;

YueHUK 10/1KeH YMeTh:

Ha3bIBATh U3yUEHHBIC BEUIECTBA 10 «TPUBUAIBHOI WM MEXKAYHAPOTHON
HOMEHKJIATYPE;

onpeessATh: BAJICHTHOCTh U CTENICHb OKUCIICHHUS] XUMUYECKUX JIIEMEHTOB, THUII
XUMHUYECKOH CBSI3U B COCTMHEHUSIX, 3apsi MOHA, XapaKTep CPEIbl B BOJHBIX
pacTBOpax HEOPTraHUYECKUX COSAMHEHUSAX, OKHUCIUTENb U BOCCTAHOBUTEIID;
XapaKTepPU30BaTh: 3JIEMEHTHI MaJbIX IEPUOJOB 110 UX nojoxeHuto B [ICXD;
o01Ire XUMUYECKHE CBOMCTBA METAJUIOB, HEMETAJIIIOB, OCHOBHBIX KJIACCOB
HEOPraHUYECKUX COETUHEHUM;

O00BSICHATB: 3aBUCUMOCTb CBOMCTB BEIIECTB OT UX COCTaBa U CTPOEHUS; IPUPOLY
XUMHUYECKOH CBsI3U (MOHHOM, KOBaJIEHTHOM, METAJUIMYECKOI ), 3aBUCUMOCTb
CKOPOCTH XUMHUYECKON PEAKIIMH U MOJIOKEHUS XMMUYECKOTO paBHOBECHUS OT
pa3InyHbIX (PaKTOPOB;

BBINOJIHATH XUMUYECKHU IKCIIEPUMEHT T10 PACIIO3HABAHUIO BKHEHIIINX
HEOPTaHMYECKUX BEIIECTB;

NPOBOAUTH CaMOCTOSTEIbHBIN MOUCK XUMUYECKOW HH(OpMaALIUK C
WCIIOJIb30BaHUEM PA3INYHBIX HCTOYHUKOB;

UCI0JIb30BATH NPHOOPETEHHbIE 3HAHUS U YMEHHS B PAKTHYeCKOM
AeATEeJLHOCTH U MOBCETHEBHOM KU3HH IS

OOBSICHEHUS] XUMHUYECKHX SIBJICHUH, MTPOUCXOAIINX B IPUPOJE, ObITY, Ha
IPOU3BOJICTBE;

HKOJIOTMYECKU I'PaMOTHOI'O MTOBE/ICHUS;

OLICHKH BJIMSIHUSL XMMUYECKOTO 3arpsi3HEHNs. Ha OPTaHU3M YelloBeKa U Apyrue
KUBBIE OPTraHU3MBI;

0e30MacHOro 0OpalIeHus ¢ TOPIOYMMH U TOKCUYHBIMH BEILIECTBAMU,
71a00paTOPHBIM 000PYAOBAHUEM;

MPUTOTOBJICHUE PACTBOPOB 33AHHOMN KOHIICHTPAINH B OBITY W Ha MPOM3BOJICTBE

Y4e0HO - TeMATHYECKUH IJIAH

Ne | HaumenoBanue | KommuectBo | [IporpammHoe conepikaHne ¢ ykasaHUEM TEM IPOEKTHOM
pa3desioB M TEM | 4YacOB paboTHI

1 Tema 1 3uaca OCHOBHBIE CBEJEHHUSA O CTPOEHUHU aTroMma.
Crpoenue SAnpo: npoTOHBI U HEUTPOHBI. 30TOMBI. DIIEKTPOHBI.
aToMa u OnexTpoHHast 000710YKa. DHEPreTUYeCKU ypOBEHb.
MePUOUIYECKUI Oco0eHHOCTH CTPOEHUS SIEKTPOHHBIX 000JI0YEK aTOMOB
3aKOH AJIEMEHTOB 4-T0 U 5-T0 NEPUOI0B NEPUOANUECKON cUCTEMBI /1.
. N. U. Menneneepa (epexoaubix ainemMeHToB). [lonsaTue 06




MenpneneeBa

opOUTaNX. S- ¥ p-opoUTaNU. DIEKTPOHHBIE KOH(DUTYpaITH
aTOMOB XMUMHMYECKHUX JIEMEHTOB.

I[Tepuoguueckuii 3axkoH [. U. MenneneeBa B
CBe€TE€ ydyeHUSA ocTpoeHuun aroma. OTkpeitue /.
N. MeHnneneeBpIM EPUOANYECKOTO 3aKOHA.
Ileproauueckas cucremMa XMMUYECKHUX 3JeMeHTOB [[. 1.
MenneneeBa — rpadudeckoe OTOOpaKEHHE MEPUOTUIECKOTO
3aKoHa. OU3NUECKUI CMBICI MOPSAIKOBOIO HOMEPA JIEMEHTA,
HOMEpA MepHoJia U HoMepa rpyIiibl. BareHTHbIE 2IEKTPOHBI.
[IprurHbBI U3MEHEHHS CBOMCTB 3JIEMEHTOB B IIEPUOAAX U
rpymnmnax (IJIaBHbIX TOArpyNax).

[TonoxeHne BOJOpOJa B NEPHOAUYECKON CUCTEME.

3HayeHHE EPUOUUECKOr0 3aKOHA U TIEPUOIMIECKON CUCTEMBI
xumuueckux aeMeHToB . V1. MenaeneeBa s pa3BuTus
HayK{ ¥ TOHUMaHHSI XUMUYECKOW KapTUHBI MUPA.
JemoHcTpanun. Pazmianbie (hopMbl IEPUOTTIECKON CHCTEMBI
xuMudeckux aseMenToB 1. 1. Menpeneena.

JladopaTtopHublii onbIT. 1. KOHCTpyHpOBaHUE NEPUOANIECKOM
TaOJIMIIBI AJIEMEHTOB C UCTOJIH30BAHUEM KapTOUEK.

Tema 2
Crpoenue
BEIIIECTBA

124gacoB

NonHags xmMuueckas CBA3b. KaTMOHBI U aHHOHBI.
Knaccudukanus nonos. MloHHbIe KpUCTAUNINYECKHE
pemierku. CBOWCTBA BEIECTB C ITUM TUIIOM
KPUCTAJNINYECKUX PELIETOK.

KoBaneHTHasds XuMudyeckKkas CBA3b.
OnexTpooTpunarenbHocTs. IlonsgpHas u HenonspHas
KOBaJIEHTHBIE CBs13U. J(umnons. [1oasapHOCTE CBA3M 1
HOJIAPHOCTD MOJIEKYIbl. OOMEHHBIH 1 JOHOPHO-aKIENTOPHBIN
MeXaHU3MbI 00pPa30BaHUsl KOBAJICHTHOM CBsI3U. MoOJIeKyIsIpHbIE
Y aTOMHBIE KpUCTaJUIMYECKHE penleTkd. CBOMCTBA BEILECTB C
TUMU TUIIAMHU KPUCTANINYECKUX PELIETOK.
MeTtannuueckass XUMHYECKasd CBA3b.
OcoOeHHOCTH CTPOEHHS aTOMOB METAJUIOB. MeTamnueckast
XUMHUYECKas! CBSI3b U METAJNINYECKasl KPUCTAIIINYECKAs
pemerka. CBOMCTBa BEIIECTB C ITUM

THUIIOM CBSI3H.

BonopoaHas xumMuueckas CBS3b.
Me:xMoneKkynspHas 1 BHyTPUMOJIEKYJISIpPHAs BOAOPOJHAS
CBSI3b. 3HAUEHUE BOJAOPOAHOM CBS3H JUI OPraHU3alNH
CTPYKTYp OMONOJIMMEPOB.

ITonmumepsl. IlmacTMaccsl: TEPMOIUIACTBI U PEAKTOILIACTHI,
UX MPEACTABUTENN U IPUMEHEHNE. BonokHa: npupoHsle
(pacTUTENbHBIE U )KUBOTHBIE) U XUMUYECKHUE (MCKYCCTBEHHbBIE
U CUHTETHYECKHE), UX MPEICTABUTEIN U IPUMEHEHUE.
'azoo0pa3Hoe cocTOossHUE BemecTBa Ipu
arperaTHbIX COCTOSTHUS BOJIbl. OCOOEHHOCTH CTPOEHHUS I'a30B.
MornsipHblit 00BeM ra3000pa3HbIX BEIIECTB.

[Tpumepbl ra3000pa3HbIX MPUPOIHBIX CMECEH: BO3YX,
MIPUPOJHBIN Ta3. 3arps3HeHre arMoceps! (KUCIOTHbIE
JIOK]TH, TApHUKOBBIHN 3¢ (eKT) 1 60pbda ¢ HUM.
[IpencraButenu ra3000pa3HbIX BEIIECTB: BOJOPO,
KHCIIOPOJ, YIJIEKUCIBIN a3, aMMHaK, 3THIeH. VX nonydenue,
coOupaHue U paclo3HaBaHUE.

KunkoecoctTosHue BemecTBa. Boxa




[ToTpebaenue BoabI B OBITY U Ha MPOM3BOACTBE. XKecTKoCTh
BOJIbI U CITIOCOOBI €€ YCTPaHEeHHUS.

MuHepaibHbIE BOJBI, UX UCIIOJIL30BAHNE B CTOJIOBBIX U
JIEYEOHBIX LETIX.

Kunkve KpuCTaJIbl U UX TPUMECHEHHUE.

TBepnoe cocTtossHUE BemecTBa. AMopdHbIe
TBEpP/IbIC BEIIECTBA B IPUPO/IE U B )KU3HU YETIOBEKA, UX
3HauYeHUe U npuMeHeHue. Kpucrammmueckoe crpoeHue
BELIECTBA.

HQucnepcHbie cucteMbl. [loHsaTHe O qUCHIEPCHBIX
cucremax. /lucnepcHas (asza u qucriepcuoHHas cpena.
Knaccudukanus tucrnepcHbIX CUCTEM B 3aBUCUMOCTH OT
arperaTHoro COCTOSHUS IUCIIEPCHOM Cpelbl U TUCIIEPCUOHHON
(a3l

I'pyboaucnepcHble CUCTEMBI: 3MYJIbCUH, CYCIIEH3UH,
a’PO30JIH.

TOHKOUCTIEPCHBIE CUCTEMBI: I'€JIU U 30JIH1.

CocTaB BemecTBa U cMeceil. Bemecrsa
MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOECHHUS. 3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTB.

[TousiTHE «I0S» U €€ pa3HOBUIHOCTU: MaccoBas (0Jis
AJIEMEHTOB B COCIMHEHUU, JA0JSI KOMIOHEHTa B CMECH — JIOJIS
IIPUMECEH, 107151 PACTBOPEHHOTO BEILIECTBA B PaCTBOPE) U
o0bemHast. [loi1st BbIXo/1a MPOJYKTa Peakui OT TEOPETUUECKU
BO3MOKHOTO.

JemoncTpanuu. Mojens KpUCTALIHYECKONW PEIIETKH
xyopuaa Hatpusi. OOpas3Isl MUHEPAJIOB C MOHHON
KpUCTaJUIMYECKOW PEIIETKOM: KaabIuTa, ramuTta. Mojaenu
KPHCTAJUIMYECKUX PEHIETOK «CyXOTo JIbJay (WK Hoaa),
anmasza, rpaduta (uau kBapua). Monens monekynsl JJHK.
O06pasmb! mactmace (peHoopopMalbIeTHIHbIC,
MOJINYPETaH, MOTUITUIICH, TOJTUIPOIIUIICH,
MOJINBUHWIXJIOPUA) U U3zenns u3 Hux. O0pasibl BOJIOKOH
(mepcTh, LIENK, alleTaTHOE BOJIOKHO, KallpoH, J1aBCaH, HEUIIOH)
1 m3nenus u3 Hux. O0pasisl HEOPTaHUIECKHUX TTOJTMMEPOB
(cepa mmactuueckasi, KBapil, OKCHJI alFOMUHUS, TIPUPOIHBIE
AIIOMOCHIIMKAThI). MoJienb MoJsipHOro oobemMa ra3os. Tpu
arperaTtHbeIX COCTOSTHUS Bo/bl. OOpa3ilbl HAKUMH B YalHUKE U
TpyOax IEHTPATLHOTO OTOIUICHHS. JKEeCTKOCTb BOJIBI H
CrocoObI ee ycTpaHeHus. [Ipubopbl Ha KUJIKUX KpUCTaIIax.
OO0pa3ibl pa3IUYHbIX AUCIIEPCHBIX CUCTEM: IMYIbCHH,
CYCII€H3UM, a3po3oiieit, reneit u 3onei. Koarynauus.
Cunepesuc. dpdext Tungams.

JlabopaTopHbie onbIThI. 2. OnpeeneHre Tuna
KPUCTAININYECKON PEIIeTKHU BEIleCTBa U OIMCAHHUE €ro
CBOMCTB. 3. O3HaKOMJIEHHUE C KOJUIEKIIUEHN MTOJMMEPOB:
IJIacTMacC M BOJIOKOH W m3aeiusa n3 Hux. 4. McnelTanne
BO/JIbI HA J)KECTKOCTh. Y CTpaHEHHUE KECTKOCTU BOJBL. 5.
O3HaKOMJIEHHE C MUHEPAIbHBIMU BoJaMH. 6. O3HAKOMJIEHHE C
JIMCTIEPCHBIMH CHCTEMaMH.

Tema 3
XUMHYECKUE
peaKuuu

9 gyacos

Peaxnuu, nnymue 6 €3 U3MEeHEHHU A
cocTaBa BeleCTB. AJJIOTPONHS U AJUIOTPOITHEIC
BUZIOM3MEHEHNs. [ [pMUnHBI a7UTOTPOITMH Ha PUMEpE
MoauHKalui Kuciaopoa, yriepoaa u gocpopa. O30H, ero




OuosoruuecKas pob.

N3omepsl 1 nzomepus.

Peakuuu, uaymme c u3MEHEHHUEM COCTaBa
Be€IleCTB. Peakiyu coequHeHus1, pa3ioKeHUs], 3aMEILEHUs
¥ 00OMEHa B HEOPTaHWYECKON M OPraHNYECKON XUMHH.
Peakiuu sk30- u spA0TepMUUecKre. TermmoBoi 3 dext
XUMHUYECKON PEeaKIMU U TEPMOXUMUYECKUE YPABHEHUS.
Peakuun ropenus, Kak 4aCTHBIA CIIydaid 9K30TEPMUYECKHUX
peaKuuid.

CkopocTh XuMHUUeCKOMN peakuu. CKOpoCTh
XUMHUYECKON peakuy. 3aBUCUMOCTb CKOPOCTH XUMHUECKOMN
peakuyu OT IPUPObI PEarUPYIOIIUX BEIIECTB,
KOHI[EHTpAIMU, TEMIIEPATYPHI, IIOIIAAA HOBEPXHOCTH
CONPHUKOCHOBEHHUS U Katajm3aropa. Peakiiuu romo- u
rereporeHHsle. [lonsaTHe 0 KaTanu3e U KaTaan3aTopax.
depMeHTHI KaK OHOJIOTHYECKHUE KaTalu3aTophl,
0COOCHHOCTH MX (PYHKIIMOHUPOBAHUS.
OOpaTUMOCTh XUMHUUYECKHUX PE€akKIHH.
HeoOpaTumbie u 00paTUMbIe XUMHUYSCKUE PCAKITUH.
CocTosiHMEe XUMHUYECKOTO paBHOBECUS A1 00paTUMBIX
XUMHYECKUX peakiuii. CnocoObl CMEIICHUSI XUMUYECKOTO
paBHOBECHs Ha MpUMepe cuHTe3a ammuaka. [lonstue 06
OCHOBHBIX HAayYHBIX TIPUHIIUIIAX TIPOU3BOJICTBA HA
MpUMEpPE CUHTE3a aMMHUAaKa WU CEPHOM KUCIIOTHI.
Ponxp BOOAB BXUMHUUYECKOMU pEaKIHUU.
Hctunnele pactBopsl. PactBOpuMOCTh U
KJIacCU(UKALIHSI BEIIECTB MO 3TOMY NPHU3HAKY:
pacTBOpUMBIE, MAJIOPACTBOPHUMBIE U HEPACTBOPUMBIE
BEILIECTBA.

DNEKTPOIUTHI U HEINEKTPOIUTHI. DJIEKTPOJIUTHUYECKAS
nucconuanusi. Kuciorel, OCHOBaHUS U COJIU C TOUKHU
3pEHUsI TEOPUM FJIECKTPOJIUTUYECKON TUCCOLIMAIINY.
XuUMHU4YeCcKHE CBOMCTBA BOAKI: B3aUMOJIEHICTBHE C
MeTajlJlaMU, OCHOBHBIMU U KMCJIIOTHBIMU OKCHAAMHU,
pas3yio)KeHue U 00pa3oBaHNe KPUCTAIIIOTUAPATOB.
Peakuuu ruapatanuum B OpraHM4eCcKOM XMMUM.
I'mpponuz opraHUYEeCcCKUX U
HEOpPTaHMUYEeCKUX coeluHeHuu. HeoOpaTumerii
rusiponn3. O6paTUMBIN THAPOIN3 COIEH.

I'maponus opraHMyYecKUX COEAUHEHUM U €ro
MPAKTUYECKOE 3HAUEHUE JIJIsI TOTyYEHUS THIPOJIU3HOTO
cnupTta U Mbu1a. buonorudeckas poiab ruiposinza B
IJTACTUYECKOM U DHEPreTUYECKOM OOMEHE BEIIECTB U
SHEPIUU B KJIETKE.
OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBI €
peakuuu. CteneHpb okucieHus. OnpeneeHue CTeneHu
okucieHus no gpopmyne coequHenus. [lonsarue o6
OKHCJIUTEILHO-BOCCTAHOBUTEIbHBIX PEAKIUMX.
OxuciieHue U BOCCTAaHOBJIEHHUE, OKUCIIUTEIb U
BOCCTAaHOBUTENb.

DOITEKTPOIU3. DIEKTPOJIU3 KaK OKUCIUTEIBHO-
BOCCTaHOBUTEJIbHBIN MPOLIECC. DJIEKTPOJIU3 PACIJIABOB U
pacTBOpOB Ha MpuMepe xjopuaa HaTpus. [IpakTuueckoe
MPUMEHEHHUE FJIEKTPOJIN3a. IIEKTPOIUTUIECKOE




MOJIy4YeHHUE aTFOMUHUS.
JlemoucTpanuu. [IpeBpamenune kpacHoro ¢gocdopa B
Oenplii. O30HaTop. Moenu MoJIeKyJ1 H-OyTaHa U
n300yTaHa. 3aBUCUMOCTh CKOPOCTH PEAKIIUU OT
MPUPOALI BEIISCTB HA MNpUMEpe B3aUMOJCHCTBUS
pacTBOPOB PA3JIMYHBIX KHUCJIOT OJMHAKOBOU
KOHIICHTPAIIMH C OJTUHAKOBBIMH I'PaHyJIaMH ITHHKA U
B3aUMOJICHCTBUSL OJIMHAKOBBIX KYCOUYKOB pPa3HBIX
MeTan0B (MarHus, HMHKa, Kejae3a) ¢ COISHON
KHUcJIoTOM. B3anMoielicTBrEe pacTBOPOB CEPHOM
KHCJIOTBI C paCTBOPAaMH THOCYIIb(aTa HATPHS
pa3IUYHON KOHUEHTpALMU U TeMIlepaTypbl. Moaenb
KUIISIIIETo ciiosi.  PasznoskeHwe TepoKcHaa BOAOPOJa
¢ mnoMolIblo KaTtanu3aropa (okcuaa mapradua (1V)) u
KaTayia3bl CBIPOTO Msica U ChIporo Kaprodens. [Ipumepsr
HEOOpaTUMBIX peaKIvii, UIYIIUX C 00pa30BaHUEM
ocajka, ra3a uiu Boabl. BzanMoaecTBre ITUTHSI U
Hatpus ¢ Bogoii. [Tonyuenne okcuna pocdopa (V) u
pacTBOpPEHUE €r0 B BOJIC; UCITBITAHNEC MOJIYYCHHOTO
pacTBopa JakMmycoM. OOpas3isl KPUCTAIIIOTUIPATOB.
HcnpiTaHuEe pacTBOPOB AJICKTPOIUTOB M HEIJICKTPOJUTOB
Ha IIpeIMEeT AUCCOLHALNU. 3aBUCUMOCTh CTEIIEHU
AJICKTPOIUTUISCKON JUCCOIHAIIUN YKCYCHON KUCIIOTHI
oT pasbaBiieHus pactBopa. ['uaponus kapOuma Kanbuus.
I'maponu3 kapOOHATOB MICIIOYHBIX METAJUIOB U
HuTpatoB nuHka uiu ceuHna (11). [lomyyenue mpuia.
[IpocTeiimre OKHCIUTEIILHO-BOCCTAHOBUTEIbHBIC
peaKuu: B3auMOACHCTBHE LIUHKA C COJSTHOW KUCIOTOU
1 kenesa ¢ pactBopoM cyibdara meau (11). Monens
aneKkTpoiu3zepa. Mojenpb 31eKTPOIU3HON BaHHBI JIJIS
TTOJTYYCHHUST ATFOMUHUS.

JlabopaTopHble onbIThI. 7. Peakiys 3aMeieHus MeJin
YKEJIE30M B pacTBOpE MEIHOTO Kyriopoca. 8. Peakimu,
unymme ¢ oopa3oBaHUEM OCaJIKa, ra3a v BOJbL 9.
[Tonydenue kuciopoaa pa3noKeHHEM TIEPOKCHIA
BOJIOpOJIa € MOMOIILI0 okcHuaa Maprania (1V) u katanaszsl
ceiporo kaprodens. 10. Iloxydyenue Bogopoaa
B3aMMO/IEHCTBUEM KHUCIIOTHI ¢ ITMHKOM. 11. Pasnuunblie cnydyan
TUAPOJIA3A COJIEH.

Tema 4
BemtectBa 1 nx
CBOHCTBAa

10gacoB

Metannsl. B3anMoaencTBue METAIIOB C HEMETAIUIAMHU
(xJI0pOM, cepoit U KucIopooM). BzanMoeiicTBrE IETOYHBIX U
IIEJI0YHO3EMEITbHBIX METAIOB C BOJIOH. DIIEKTPOXUMUYECKUI
P HanpsHKEHUH MeTaioB. B3aumozeiicTBue MeTauion ¢
pacTBOpamMH KUCJIOT U COJIeH. ATTFOMHUHOTEPMUSL.
BzaumonelicTBue HaTpust C STaHOJIOM U (PEeHOIIOM.

Koppo3zus meramios. [Tondarue o xumuueckoi u
AIEKTPOXUMUYECKON KOPPO3HH MeTaIIoB. CriocoObI 3aIUThI
METAJIOB OT KOPPO3HH.

Hemerannel. CpaBHUTENbHAA XapaKTEPUCTHKa TAIOT€HOB
KaK HarOoJee TUITMYHBIX MpeCTaBUTeNel HEMETaJLIOB.
OkucIMTeNbHBIE CBOMCTBA HEMETAILIOB (B3aUMO/ICHCTBHE C
MeTajlaMH ¥ BoZIopoJIoM). BoccTaHoBUTENTBHBIE CBOICTBA
HEMETAJUIOB (B3aUMOJICHCTBHE C O0JIee IIEKTPOOTPUIIATEIbHBIMU




HEMETAUIAMU U CJIO’KHBIMH BEIIECTBAMU-OKUCITUTENSIMUA).
Kucnors HEeOpraHMYecKHUE HOPraHy4Y e CKH
e. Knaccuduxanus kucinor. XuMHUECKUE CBOMCTBA KUCIIOT:
B3aMMOJEHCTBUE C METAINIAMH, OKCHJIAMU METAJIJIOB,
TUAPOKCUAAMU METAJIOB, COJISIMU, CIIUPTAaMU (peaKius
stepudukaimn). OcoObie CBOMCTBA A30THOM H
KOHLICHTPUPOBAHHON CEPHOU KUCIIOTHI.

OcCHOBaHUS HEOPraHMUYECKHUE U
opranuueckue. OcHOBaHUS, UX KIaccH(DUKAIIHSL.
XHUMHYECKHE CBOMCTBA OCHOBAHUI: B3aUMOJICHCTBUE C
KHCJIOTaMHU, KUCJIOTHBIMU OKCHJIAMH U coJisiMU. Paznoskenue
HEPaCTBOPUMBIX OCHOBAaHHUM.

Comu. Knaccudukanms coneit: cpeqHue, KUCIble U OCHOBHEIE.
XHUMHUYECKUE CBOMCTBA COJIEH: B3AUMOJEHUCTBUE C KUCIIOTAMU,
LIEJIOYAMH, METAJJIAaMU U coJiAMU. [IpencraBurenu cosei u ux
3HaYCHHE. XJIOpH HATpHUs, KapOoHAT Kanbius, pocdar
KaJabLHs

(cpemHue coyn); THAPOKAPOOHATHI HATPHUS U AMMOHUS
(kucibie conn); ruapokcokapoonar meau (1) — manaxur
(OCHOBHAs COJIb).

KauecTBeHHbIC peakiiuu Ha XJIOPUI-, CyIbdat-, "
KapOOHAT-aHUOHBI, KATHOH aMMOHUsI, KaTHOHBI kene3a (1) n
().

'eneTunueckasa cBSA3b MEXIYy KlaccaMu
HEOPTaHUYECKUX HMOPTAHUUYECKHUX
coenuHeHuU. [loHATHE O reHETUYECKOH CBS3U U
IFeHEeTUYECKUX psAfax. [ 'eHeTnueckuil psa MeTauia.
['enernueckuii psin Hemetamuia. OCOOEHHOCTH T€HETHYECKOTO
psiza B OpraHU4eCKOW XUMHH.

JMemoncrpauuu. Kosnekiyst o6pa3oB METaIIOB.
B3aumopeiicTBre HaTpUs U CYPbMBI C XJIOPOM, Keje3a ¢
cepoil. ['opeHne Maruus U aJtOMHUHUS B KUCIOPOJE.
B3aumozeicTBre He04YH03EMENbHBIX METAJIIIOB C BOJOM.
B3auMopeiicTBre HaTpUs C 3TAHOJIOM, LIMHKA C YKCYCHOM
KHUCJIOTOM. AIFOMUHOTEpMHUS. B3anmoiericTBre Meau ¢
KOHLICHTPUPOBAHHOM a30THOM KUCIOTOMU. Pe3ynprarsl
KOpPPO3UH METAJIOB B 3aBUCUMOCTHU OT YCJIOBHUH €€
npoTtekanus. Komnekuus o6pa3ioB HeMeTaslIoB.
B3anMopeiicTBre XJIOpHO# BOJIBI C PACTBOPOM OpomMuaa
(nonuna) xanus. Komiekius mpupoaHbIX OpraHuIecKiX
kucnoT. Paz0aBieHne KOHIEHTPUPOBAHHON CEPHOM KUCIIOTHI.
B3auMozeiicTBue KOHLIEHTPUPOBAHHOW CEPHOU KUCIIOTBI C
caxapom, 1eJUTI0JI0301 1 Menbo. OOpasiibl IPUPOTHBIX
MHUHEPAJIOB, COACPKAIIMX XJIOPUJ HATpUsl, KapOOHAT
KanbIus, pocdar kanpuus u rugpokcokapoonar memau (I1).
OO0pa3iipl TUIEBHIX MPOAYKTOB, COIEPKAIIUX
rUAPOKapOOHATHI HATPHSI K aMMOHHUS, UX CIIOCOOHOCTH K
Pa3JI0XKEHHIO MPU HAarpeBaHUU. [ alleHne coabl YKCYCOM.
KadecTBeHHble peakiny Ha KaTHOHBI U AHMOHBI.
JlaGopaTopHbie onbIThI. 12. VcnibiTanue pacTBOPOB KUCIIOT,
OCHOBAaHMU U coyiell nuHaukaTopamu. 13. Bzaumopeiicteue
COJISIHOM KUCIIOTBI M pacTBOPA YKCYCHOM KUCIIOTBI C
MetaiuiaMu. 14. B3zanMonaelicTBre COISTHONM KUCIIOTEI U
pacTBopa YKCYCHOM KHCIIOTBI C OCHOBaHUsIMH. 15.




B3anmoericTBrE CONSIHONM KUCIIOTHI M PACTBOPA YKCYCHOM
KHCJIOTHI C COJISIMHU.

16. ITonyyeHue u cBONCTBa HEPACTBOPUMBIX OCHOBAHUH.
17. I'maposn3 XJIOpUIOB U alleTaTOB IMIEJTOYHBIX METAJIJIOB.
18. O3HaKOMIICHHUE C KOJUICKIIUSIMU: a) METaJIJIOB; O)
HEMETAJJIOB; B) KMCJIOT; ') OCHOBAaHUIA; JT) MUHEPAJIOB K
OMOJIOTHYECKUX MAaTEPHAIIOB, COAEPIKAIIUX HEKOTOPHIC
COJIH.

Pesepn

Htoro
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Kanennapno-TeMaaneckoe IJIAHUPOBAHHE

No | lata | [data dakr. Tema ypoxka Coneprkanne, MeToauieckue npuemsl, npumenenne UKT (mo miany) [Ipumeuanue
yp. | muiaH.
Tema 1. Ctpoenue atoma u nepuoanyeckuii 3axon JI.U.MenjaesneeBa (3uaca)
1 03.09 Hayunsle MeToabl no3Hanust | Mcrnonb3oBanue 37€MEHTOB TPUUYUHHO-CIIEACTBEHHOTO M CTPYKTYPHO-
05.09 BCIIECTB 1 XUMHYECKUX (GyHKIMOHATBHOTO aHam3a. VccnemoBanne HECIOKHBIX PEaTbHBIX CBA3CH U
ABJICHUH 3apucumocteit. Co3anue uaeanbHbIX Mojieliell 00beKToB.DOpMUpPOBAHKE
YMEHHI 3IeMEeHTapHOro MporHo3a Mcnonb3o0BaHue 31eMEeHTOB MPUIHHHO-
CJIEICTBEHHOTO U CTPYKTYypHO-(PYHKIIMOHANBHOTO aHanu3a. MccnenoBanue
HECJIOXKHBIX pealbHbIX CBA3eH U 3aBucuMocTeil. Co3anue uaeanbHbIX Mojenei
00bekTOB. DOpMUPOBAHKUE YMEHHM 3JI€MEHTApHOTO MTPOrHO3a
2 10.09 Poub sxciepumenTa u DKCIIepUMEHT B U3YUYE€HUH XUMMUU.
12.09 TEOpUU B XHUMHHU.
J. TIpeBpamienue kpacHoro ¢ocdopa B Oenwiit. O30HaTOp. Monenu
MOJIEKYJI H-OyTaHa U u300yTaHa. 3aBUCHUMOCTh CKOPOCTH PEAaKLHUHU OT
MPUPOABI BEIIECTB Ha IMpPHUMEpPE B3aUMOJEHCTBUS PACTBOPOB
pa3MYHBIX KHCJIOT OJMHAKOBON KOHIEHTpAIlMHM C OJUHAKOBBIMU
rpaHyJlaMyd IUHKA U B3aUMOJICHCTBHUSI OJMHAKOBBIX KYCOUYKOB pPa3HBIX
MeTaJIoB (MarHus, IMHKA, KeJje3a) C COJITHON KUCIOTOMH
3 17.09 OCHOBHBIE CBEAEHUS O OCHOBHBIEC CBEJIEHUS OCTPOCHHUU aroma.fnpo: IPOTOHBI U § 1,ymp.6-9
19.09 CTPOCHHUH aTOMaA. HEeUTpoHBI. I30TOMNBI. DNEeKTPOHBI. DIeKTpOHHAs 0007104YKa. DHEpreTudecKuil
YPOBEHb.
4 24.09 ITeproanuecknii 3aK0OH U [leprognueckast cucrema XuMuueckux 3iuemenToB JI.M.MenneneeBa — § 2 ,ynp.5-9




26.09

Ilepuoauueckas cucrema
XHUMHUUYECKH3 DJIEMEHTOB
J.1.Menneneena.

rpaduyeckoe oToOpaskeHne NepuoANYECcKOro 3akoHa. Ou3nuecKuit CMbICIT
MOPSIAKOBOTO HOMEPA 3JIEMEHTA, HOMEpa NepHoJia U HoMepa rpyIibl. BajgeHTHbIE
ANEeKTPOHBIL. [[pUunHbI U3MEHEHUs CBOMCTB JIEMEHTOB B IEPUOAAX U IPyIIax
(rmaBHBIX MOATPYyNIAX). 3HAYCHHUE MEPUOIUIECKOTO 3aKOHA.

. Paznmuunbie GopMbl IEPHOTNUECKON CUCTEMbI XUMHYECKOW CHCTEMBI
JA.N.Menneneena.

Tema 2. Ctpoenue Bemecrsa (124aco)

01.10 HNonHas xumuyeckas CBs3b HNonnas cBsa3b. Katnonsl 1 aHnoHbl. TOHHBIE KPUCTAJUIMYECKHUE PELLETKU. § 3 .,ynp.9
03.10 CBoOIiCTBa BEIIECTB C 3THM THIIOM KPUCTAIMYECKUX PEIIETOK.
JI. Mozeny MOHHBIX KPUCTAJUIMYECKUX PEHIETOK (XJIOpUA HATPHsI)
08.10 KoBanienTHas cBs3b. DneKTpooTpuIaTebHOCTD. [lonsgpHas 1 HemosipHas KOBAJICHTHBIE CBSA3H. § 4, 5,ynp.5,9
10.10 Merammueckas Mexanu3mbl ee 00pa3oBaHus CBsA3U (OOMEHHBIN U JIOHOPHO-AKIIEITOPHBIN ).
CBSI3b Oco0eHHOCTH CTPOEHHS aTOMOB METaNIOB. MeTayuinyeckas XUMUYECKas CBS3b U
MeTaJlJIn4ecKasi Kpucramindyeckas peuierka. CBoiicTBa BELECTB C
METaJUINYEeCKOH CBsI3b0 CTENEeHb OKUCICHNS U BAJICHTHOCTh XUMUYECKHUX
3JIEMEHTOB.
15.10 Enunas nmpupona MexxMosneKysapHas 1 BHYTPUMOJICKYJIIpHAsi BOJOPOAHAs CBs3b. 3HAUCHUE § 6 ,ynp.4,9
17.10 XUMHUYECKHUX CBS3CH. BOZOPOJHOM CBSI3U JJIsl OPraHU3aluU CTPYKTYp Ouomnonumepos. Exunas
MIPUPOJIAa XUMUYECKOU CBSI3H.
J. Monens monekyinsl JIHK.
22.10 BemectBa mosekynspHoro u | Tpu arperaTHbIx cocTostHUS BOJbl. OCOOEHHOCTH CTPOEHHMSI ra30B. MOJIsIpHbII § 8
24.10 HEMOJIEKYJISIPHOTO CTPOEHUs. | 00beM ra3000pa3HbIX BemecTB. [IpencTaBurent ra3oo0pa3HbIX BEIIECTB: ynp.3,4,11
Kpucrannnueckue pemerku. | BOJOPOJ, KUCIOPOJ, aMMHUaK, YIIEKUCIbIN ra3, aTuieH. VX nomyuenue,
cobupanue, pacno3HaBanue. MoJeKyIsipHbIe U aTOMHbIE KPUCTAJUINYECKHE
pemerku. CBOWCTBA BEUIECTB C ATUMH TUIIAMHU KPUCTAJUIMYECKUX PELIETOK.
CreneHb OKUCIEHHS U BAJIGHTHOCTh XMMUYECKHX 3JIEMEHTOB.
J. Mozenu aTOMHBIX U MOJIEKYJISIPHBIX KPUCTAJUINYECKUX PEIIETOK
. Mogens MonsipHOro 00beMa ra3oB
. Tpu arperatHbIX COCTOSTHUS BOJBI.
29.10 Cocras Bemectsa. [IpyunHel | 3aKOH MOCTOSIHCTBA COCTaBA BELIECTB. BelecTBa MOJIEKYISIPHOTO U OTYET
31.10 MHOT000pa3usl BEIIECTB. HEMOJIEKYJISIpHOT0 cTpoeHus. MonekynsapHas popmyna. opmynbHas equHULA

BemiecTBa. [IpuunHBl MHOr000Opa3ust BELIECTB: aJIJIOTPOIHS U U30MEPHS,
TOMOJIOTHSI.
J1. IlpeBpaienue kpacHoro gochopa B Oenblil.




10 | 12.11 YucTeie BelecTBa U CMECH. Uucteie BemectBa u cmecu. CoctaB cmeceil. Paznienenue cmeceit. § 12 ynp.6-
14.11 CocraB cmeceii. Paznenenne | SIBnenwus, mpoucxosime Ipu pacTBOpeHUH BemecTB. Bopa. [lotpednenue Boasr | 13
cMmecen. B OBITY M Ha MMPOU3BOJICTBE. JKECTKOCTh BOJIBI U CLIOCOOBI €€ YCTPAHEHUSI.
11 |19.11 VcTuHHBIE pacTBOPBHI. HcrrunHbIE pacTBOpPEL. SIBIEHUS, TPOUCXOASIINE IIPU PACTBOPEHUHN BEILECTB, -
21.11 CnocoObI BEIpaKCHUS pa3pylIeHHe KPUCTALTNYECKON pemeTku, tuddy3us, qucconmanms, rupaTamms,
KOHIIEHTPAI[UU PACTBOPOB. JUCCOIIMAITUS DIIEKTPOJIUTOB B BOJHBIX pacTBOpax. MaccoBasi u 00beMHast A0S
KOMITOHEHTa B cMecH. Pemenue 3aiay
12 | 26.11 JlucniepcHble CUCTEMBI. PacTBOpeHune kak GU3NKO-XUMHUECKHUI Mporece. SIBIeHUS, TPOUCXOISIINE ITPH
28.11 Komnoune! (3014 1 renun) pacTBOpPEHUH BeIIeCTB, B3BecH, adp030iH, 3MYIbCHH,301 U TEllH.
Tema 3. Xumnueckue peakunu (94acon)
13 | 03.12 Knaccudukanus xumuueckux | Peakiuu, mporekaromiye 6€3 N3MEHEHHS COCTaBa BEIIECTB: aJJIOTPOIIHS,. § 13-14
05.12 peakuuii B HEOPTaHWYECKOW | aJZIOTPOITHBIC MOAM(HUKAIINHU yIiIepoa, cepsl, hocdopa, 0I0Ba U KUCIOPOIa; yrp.6-7
U OPTaHUYECKON XUMUHU M30MEpbl,. U30MEPHS, peakluy u3oMepuszanuu. Peakuuu, uaymue ¢ i3MEHEHUEM
COCTaBa BEIIECTB:
peaKuuu COeTUHEHHS, pa3IoKEeHUs, 3aMelleHus, oOMeHa. Peakuuu coenuHenus,
MIPOTEKAOINE TIPU TPOU3BOJICTBE CEPHOM KHCIIOTHI.
DK30 - ¥ SHIOTepMUUECKHe peakiiuu. TennoBoi d3PPeKT XUMHUUECKUX pEeaKIni.
TepMoxuMHuUuecKre ypaBHEHUS.
. Monenu Monekyn
H-OyTaHa U n300yTaHa, roMOJI0roB OyTaHa.
JI. Peakiun obmeHa uaynie ¢ o0pa3oBaHHEM OCa/IKa, ra3a U BOJIBI.
14 | 10.12 Peakiuu nonnoro ooMeHa CuiibHbIE U ci1a0ble 2NeKTpouThl. KucmoTsl, ocHOBaHMS, coiu B cBeTe TO/I.
12.12 J1. PacTBOpeHME OKpallleHHBIX BELIECTB B BOJIE: Cylib(aTa Meau
(I),mepmanranara kanusi, xjaopuaa sxenesa (111)
15 | 17.12 ['unponu3 HeOpraHUYECKUX lMunponu3s Heoprannueckux coeanHeHud. Cpena BOAHBIX PACTBOPOB: KUCIAs, § 18
19.12 COCTMHECHMUIA. HeWTpanbHasi, menounas. Bomopoausrii mokasarens (pH) pactBopa. ymp.7-8
JI. Pa3nuyHble ciiydau rUApOJIA3a COJe
16 | 24.12 ['unponun3 opraHnyecKux ['unponu3 opraHMYecKUX COEAMHEHU: KUPOB, OEKOB, TOJUCaXapHIOB. § 18
26.12 COETMHEHUH. ymp.7-8




17 | 14.01 CKOpoCTh XMMHUYECKOM KarammzaTtops! u katanus. [IpencraBienne o pepmMeHTax Kak OMOIOTHISCKUX § 15
16.01 peakuuu KaTalmM3aropax OeIKOBON MPUPOIbI ymp.11
JI. [Tony4yeHnune Kuciopo/ia pa3iokeHUEeM IMepOKCHIa BOJA0PO/Ia C ITOMOIIBIO
karanu3aropa (MnO;)u karanassl ceporo kaproderns.
J. Mopaenp «KUIISIIEro Ciaos
18 | 21.01 ®aKkTOphl CKOPOCTU CkopocTh XMMHUECKOH peakiuy. PakTopsl, BAUSIOIINE HA CKOPOCTh § 16
23.01 XUMHUYECKON PEaKIIUH. XUMHUYECKON PEaKITnu. yop.2-4
J1. 3aBHCUMOCTH CKOPOCTH XUMHUECKUX PEAKLUI OT MPUPO/IbI BELIECTB,
KOHIICHTPALIUU B TEMIIEPATYPHI.
19 | 28.01 O06paTUMOCTh XMMHUYECKHUX HeoOpatumble 1 00paTuMble XUMHUYECKHE peakuu. XUMUYecKoe paBHoOBecue u | § 17
30.01 peakuuii crocoObI ero cMemnieHus. OOmIye MpeJICTaBICHIS O IPOMBIIUICHHBIX CITOCO0ax yp.5-6
MOJTYYCHHUS BEIIECTB HA IPUMEPE IPOU3BOJICTBA CEPHOM KHCIIOTHI
20 | 04.02 OKHCIUTENBHO- Crenens okucienus. OnpeneneHue CTeNeHN OKUCICHUS JIEMEHTOB 110 hopmyre | § 19
06.02 BOCCTAaHOBUTEIIbHBIC peakluu | coeauHeHus. [ToHsaTHE 00 OKUCITUTEIFHO-BOCCTAHOBUTEIILHBIX PEAKITHSIX. ymp.7-8
OxwucrieHue 1 BOCCTAaHOBJICHNE, OKUCIIUTENb U BOCCTAHOBHUTEIb
. IIpocTeiine OKUCIUTEIBLHO - BOCCTAHOBUTEIIBHBIC PEAKITHH:
B3aUMOJICHCTBHE IIMHKA C COJITHOW KUCIOTOM M ene3a ¢ cyibdarom memau (11)
21 | 11.02 DIIEKTPONIH3. DNEKTPOJIN3 PACTBOPOB U PACIIABOB (HA MIPUMEPE XJIOPUIA HATPHUS). § 19
13.02 [IpakTHyeckoe MpUMEHEHUE IIEKTPOITN3a DIIEKTPOIIN3 KaK OKUCITUTEIIBHO- ymp.3
BOCCTAaHOBUTEJIbHBIN Mpoliecc. DIEKTPOIUTHIYECKOE TTOTyUSHUE aTIOMUHUSA.
22 |18.02 O6o61eHne u BeinosHenue ynpaxHeHUH U pelIeHne 3a1a4 nos. § 13-19
20.02 CHUCTEMaTH3aIUs 3HAHUM 10
TeMe «XHUMUYECKUE
PEaKITII
23 | 25.02 KontpoabHnasi padora Nel
27.02 no reMe «XHMHYECKHE
peaKiumy
Tema 4. BemuecrBa u ux cpoiicraa (10 yacoB)
24 | 03.03 Mertamisr [Monoxenne meramios B [ICXD /.M. Menaeneesa. O6ume puzmueckue § 20
05.03 CBOICTBa MeTalIOB. B3aumoeiicTBHE METAIIIOB ¢ HEMeTaUIaMu (XJIOpOM, ymp.5

CepoM, KHCIOPOo0M). B3anMoieiicTBrEe MEIOYHBIX U MIEJIOYHO3EMETBHBIX




MeTamuioB ¢ Bojoi. . O6pa3iibl MeTaylIoB.

. B3anmoaeicTBrE MEITOYHBIX U HIEJTOYHO3EMENBHBIX METAJUIOB C BOJOM.
. B3zanmoaeiicTBre xeies3a ¢ cepoit, MeJId ¢ KUCTIOPOIOM.

. T'openue xene3a u Marausi B KUCIOPOJIE.

25

10.03
12.03

MeTtanibl

. DNEKTPOXUMHUYECKHUH Psi/i HAIPsHKEHUN METaIlJIOB, B3aMMOJICHCTBIE METAJIIIOB C
pacTBopamMu KUCIOT U cosiell. O01mue crocoOs! momydeHus: MetaiioB. [lonsTue o

KOPPO3UHU METAILIOB, CIIOCOOBI 3aIIUTHI OT KOppo3uu. CILIaBbl.
. O6pa3iibl METaIOB.
. BzanmopeiicTBre METAJIOB ¢ BOJHBIMU PACTBOPAMH COJICH

§ 20
yip.5

26

17.03
19.03

Hewmeraibl

[Tonoxenne Hemetaiios B [ICXD JI.1. MenneneeBa. CpaBHUTEIbHAS
XapaKTepUCTHKA IaJIOTeHOB KaKk Han0oJiee TUITMYHBIX Npe/ICTaBUTEIeH
HeMeTaJlI0B. OKHMCIUTENIbHBIE CBOMCTBA HEMETAJIOB (B3aUMOIEHCTBHE C
MeTaJulaMU U BOJIOPOJIOM)

JI. 3HakoMCTBO ¢ 00pa3aMyi HEMETAIIIOB U X MPUPOJIHBIMU COSAMHEHHUSIMH.
JI. Bo3ronka rona.

. W3roroiieHHe HOJHOW CIIMPTOBOM HACTOWKH.

J1. B3aumopelicTBIe XJIOpHOH BOJIBI € pacTBOPOM OpoMuaa (Moaua) Kaaus

§ 21
yp.6,7

27

24.03

Hewmeraiel

BoccranoBurenbHbie CBOMCTBA HEMETAIIOB (B3aUMOCHCTBHUE C OoJIee
ANEKTPOOTPHUIIATEIFHBIMUA HEMETaIIaMH ). braropoiasie rassi.
/1. B3anMonelicTBre XJIOpHOM BOJIBI € pacTBOpOM Opomuia (Moauaa) Kaaust

28

07.04
09.04

Kucnotsl

Kucnotsl Heopranndeckue u opranndeckue. Knaccudukanus Kucior.
XnMHYecKre CBOMCTBA KHUCIOT: B3aUMOJIEUCTBHE ¢ METaJNIaMH, OCHOBHBIMH
OKCHJIaMH, OCHOBAaHMUSIMH, COJISIMH, CTUPTAMU.

JI. McnibiTanre pacCTBOPOB KUCJIOT UHIMKATOPAMHU

JI. B3auMmoielicTBrE COJSTHOW KUCIOTBI U pacTBOPA YKCYCHOM KHUCIIOTHI C
MeTaJllITaMH, OCHOBAHUSMH, COJISIMH.

29

14.04
16.04

OcHoBaHUA

OcHoBaHus HeopraHndeckue u oprannueckue. Knmaccuduxarus ocHoBaHMiA.
XUMHUYECKUE CBOWCTBA HEOPTAaHUYECKUX OCHOBAHUWI: B3aUMOJEHCTBHUE C
KHCJIOTaMH, KUCIIOTHBIMH OKCHJIAMH U COJSIMU. PaznoskeHne HepacTBOPUMBIX
OCHOBaHHIA.

JI. McipiTanne pacTBOPOB OCHOBAHUM MHIUKATOPaMHU.

JI. IlonyueHne n cBOMCTBA HEPACTBOPUMBIX OCHOBAaHUMN

§ 23
ymp.5-8

30

21.04
23.04

Comn

Knaccudukanus coneit: cpeqHue, KUCIble, OCHOBHbIE. XUMUYECKUE CBOKWCTBA
COJICH: B3aNMOJICHCTBHE ¢ KHCIOTaMU, IMEI0YaMi, METaJUIaMH, COJISIMH.
[IpencraBuTenu coneit M MX 3HaYeHHE. XJIOPUA HATpus, hocdaT KaIblus,




KapOOHAT KaJbIus (CPEIHHUE COJH); TUAPOKApOOHATHI HATPUS U aMMOHUS TTPNe2
(xucible conn); runpokcokapoonat menu (1) — manaxur (OCHOBHAs COJIb).
KauecTBeHHbIE peakIiy Ha XJIOpUI-.Cylbdar-, KapOOHAT- HOHBI, KATHOH
ammonwusi, karuonsl xene3a (1) u (1)
JL. OOpa31ibl IPUPOAHBIX MUHEPATIOB, COAEPIKALIUX XJIOPHUI HATpUs, KapOoHAT
KasbIws, pocdat kanbius, rugapokcokapoonat meau (11)
JI. McribiTaHre pacTBOPOB COJIEH MHAUKATOPAMU
J. KauecTBeHHBIE peaklIMy HA KATUOHBI U AHUOHBI
31 | 28.04 IMpakTnyeckas pa6ora Nel. | PacriozHaBaHMe HEOPraHMUECKUX U OPraHUUECKUX COEIUHEHUN
30.04 Pemenne
IKCIEPUMEHTAIBHBIX 32124
HA UAEeHTH(PUKATHIO
HEOPraHU4eCKUX 1
OpPraHHYecKHX COeMHeHMIt
32 | 05.05 IIpakTuyeckasi padora Ne2. | Pacrno3HaBaHue HEOPraHUYECKUX U OPTaHUYECKUX COCTUHEHUM § 24-25
07.05 Pemenne
IKCNEPUMEHTAJIBHBIX 33124
33 | 12.05 KontpoabsHasi padora Ne2
14.05 1o TemMe
«BemecTrBa u UX CBOMCTBA)
34 |19.05 O06o0061IEHNE U § 1-25
21.05 CHUCTEMaTH3aIlUs 3HAHUH 110
Kypcy o01ieii u
HEOPraHWYECKON XUMUU
35 Pe3eps

HrToro:354




Kpurepuu ouenku
YcTHBIN 0TBET

OreHka «5» - OTBET MOJIHBIN, MTPABWIbHBIN, CAMOCTOSTENIbHBIN, MaTepral U3JI0KeH
B OTPEJICIICHHOM JIOTUYECKON MOCIIEA0BATEIHHOCTH.
OreHka «4» - OTBET MOJIHBIM U MPaBWIbHBIN, MaTeprall U3JI0KEH B OINpeesIeHHON
JIOTUYECKOM TOCIIE0BATEIbHOCTH, JAOMYIIEHBI JBE-TPU HECYILIECTBEHHBIE OIIMOKH,
UCHpaBJICHHbIE M0 TPEOOBAHUIO YUUTEIS.
Onenka «3» - OTBET TMOJHBIA, HO JOMYIICHBI CYIIECTBEHHBIC OMMMOKA WA
OTBET HEIOJHBIN.
OrneHka «2» - Y4eHHK HE TIOHMMAaeT OCHOBHOE CO/IEp KaHKe y4eOHOTo MaTepualia Wiv
JIOITYCTHJT CYIIIECTBEHHBIC OIMMOKH, KOTOPBIE HE MOXKET HWCIPABUTh IaXKe IMPH
HABOJAIINX BOMPOCAX YUUTEIIS.

PacuerHble 3a1aun
Omenka «5» - B JIOTMYECKOM pAacCyKIIEHHMM HeT OIMOOK, 3ajJadya pelieHa
palMoOHAIBHBIM CITIOCOOOM.
Orenka «4» - B pacCy>KJIEHHHM HET OIIMOOK, HO 3a/iaya pellieHa HepalnoHaIbHBIM
CIOCOOOM WJIM JTOMYIIEHO He 0oJiee ABYX HECYIECTBEHHBIX OMIMOOK.
OrreHka «3» - B pacCy>KI€HUM HET OIMOOK, HO IOMyIIIeHa OIMOKAa B MATEMaTHYECKUX
pacuerax.
Ot1eHKa «2» - UMEIOTCSI OITMOKH B PACCYKICHUSIX U pacueTax.

JKcNepUMEHTAIbHBIE 3212491

O1eHKa «5» - MPaBWIbHO COCTABJIEH IUIaH PEIICHUs], MOJ0OpaHbl PEAKTHUBBI, JTAHO
MOJTHOE OOBSICHEHUE U C/ICJIaHbI BHIBOIBI.
OueHka «4» - NMpaBWIBHO COCTABJICH IUIAH PEIICHMS, MOA0OpaHbl PEAKTUBBI, MIPU
ATOM JIOMYIIEHO He OoJjiee JBYX OIIMOOK (HECYIIECTBEHHBIX) B OOBSACHEHUU U
BBIBO/JIaX.
Onenka «3» - MpaBWIBHO COCTaBJICH IUIAH pEIICHUs, TMOA0O0paHbl PEaKTUBHI,
JIOITYIIIEHA CYIIIECTBEHHAs OIMOKa B OOBSICHEHNUH U BBIBOJIAX.
OreHka «2» -NOMyIieHbl JBe W Oojee OmMMOKM B TUIAHE pEIICHHs, B TOA00pe
PEaKTUBOB, BBIBOJIAX.

IIpakTnueckas padora
OreHka «5» - paboTa BBINOJIHEHA MOJHOCTBIO, PABUIIBHO ClIeIaHbl HAOMIOAEHUS U
BBIBO/IbI, 3KCIIEPUMEHT OCYILECTBJIEH IO MJIaHy, C YI€TOM TEXHUKH 0€30MacHOCTH,
NOJAJIEP>KUBAETCS YUCTOTA pabOYEro MecTa, 3KOHOMHO PACXOAYIOTCSI PEaKTHBBI.
OueHka «4»- paboTa BBIIIOJIHEHA MOJHOCTHIO, TPAaBUIIBHO C/IEJIaHbl HAOIOCHUS U
BBIBOJIbI, HO TMPHU 3TOM 3KCIIEPUMEHT IMPOBEACH HE MOJHOCTHIO WM JIOMYILIECHBI
HECYIIECTBEHHBIE OLIMOKH B PadOTE C BELIECTBAMU U 000PYI0BAHUEM.
Onenka «3»- paboTa BBINOJIHEHA HE MEHEE YEM Ha MOJIOBUHY WM JOMYLIEHBI
CYIIECTBEHHbIC OIIMOKM B XOJI€ JKCIEPUMEHTa, B OOBSACHEHHH, B O(QOpMICHHU
PaboThI, HO UCHIPABIISTFOTCS 110 TPEOOBAHUIO YUUTEIS.
OreHka «2»- TOMyIIEHbI JIB€ WK OoJiee CYIIECTBEHHbIE OIIMOKH, yJalluics He
MO’KET UX HCTIPaBUTh J1aXke M0 TPEOOBAHUIO YUUTEIIS.

KonTpoabnas padora
OtieHka «5» - paboTa BBIIOJHEHA MTOJHOCTHIO, BO3MOXKHA HECYIIIECTBEHHAs! OIINOKA.



Ouenka «4» - paboTa BBINOJHEHA TMOJHOCTBIO, JOMYIIEHO He Oonee ABYX
HECYLIECTBEHHBIX OIIMOOK.

Ouenka «3» - paOoTa BBIIOJIHEHa HE MEHEE YeM HAIlOJOBHHY, JOIYIIEHa OJHA
CYILIECTBEHHAs UJIM JIBE HECYILIECTBEHHBIE OIINOKU.

OueHKa «2» - paboTa BBIIOJIHEHA MEHEE YEM HAITOJIOBUHY WIIH COAEPKHUT HECKOJIBKO
CYLIECTBEHHBIX OIIMOOK.

NudopmanuonHo-MeToAMYeCKOE o0eciedeHne

Cnucok y4eOHO-MeTOAUYeCKOr0 00ecreyeHms :

8.

9.

VYyeOnuk: ['abpuensn O.C. Xumus 11 kinacc. — M.: IPODA, 2014 r.

INa6puensn O.C., JIvicoBa I'.I'. HacTonbHas kHura yuurens no Xxumuu. 11
kiacc.- M.: JIPO®A, 2011 r.

ApOy30B A. E., KpaTkuii ouepk pa3BuTHs opraHnudeckoit xumuu B Poccun, M. -
JI., 2011.

biiox M. A., XpoHoJIOTHs BaXKHEHIIINX COOBITUI B 00JIACTU XUMHUU U CMEXHBIX
JUCLUIUIMH 1 Oubnuorpadus no ucropuu xumuu, JI. - M., 2011.

Bonkos B. A., Bouckuii E. B., Ky3nenosa I'. 1. Beinatomuecss XaMuku Mupa. —
M.: Bricmas mxkouna, 2011.

Kanyctunckuii A. ¢., Ouepku 1o UICTOPUU HEOPTaHUYECKOW U (PU3NUECKON
xumuu B Poccuu, M. - J1., 2010.

Meiiep 3., icTopust XUMUH OT IPEBHENIIINX BPEMEH O HACTOSIIMNX THEH, Iep. C
HeMm., npeauci. . . Menneneesa, CIIb, 2010.

Henwunecky K. JI. O6mas xumus. Ilep. ¢ pym./ ITox pea. A6mosa A. B. — M.:
Mup, 2011.

ConoBbéB 1O. 1., Kypamos B. 1. Xumus Ha nepekpéctke Hayk. - M., 2010.

10.@uryporckuit H. A., Odepk oOmieit ucropun xumun. OT IpeBHEHIINX BPEMEH 10

Hauvana XIX B., M., 2010.

11. Xumuyeckas sHnukonenus: B 5 1. /I'nas.pen. Knynsuin 1U.JI., 3edpupos H.C. —

M.: CoBerckas sauukiaonenus, bonpias Poccuiickas sauukaoneaus, 1998.

12.Xwrom Jx. Heopranndeckas xumus. [lep. ¢ anrn./ [Tox pen. Crenuna b. 1.,

JImpguua P. A. — M.: Xumus, 2010.

13. Kyphuan «Xumus B IIKOJICY.

CnuCoK 3JIEKTPOHHOI0 00ecreyeHmst:

1.

PN hWN

www.chemport.ru
http://chemister.da.ru/Books/allbooks.htm
http://www.chembook.narod.ru/
http://alfate.narod.ru/
http://www.chemlib.net/molbiol/
http://lib.homelinux.org/.
http://www.nsportal.ru/shkola/khimiya

. leMOHCTpallMOHHOE NTOYpOUYHOE TIaHupoBanue «Heopranmueckas Xumus» -

Cl- muck OO0 «PMI" Komnanuny.


http://www.chemport.ru/
http://chemister.da.ru/Books/allbooks.htm
http://www.chembook.narod.ru/
http://alfate.narod.ru/
http://www.chemlib.net/molbiol/
javascript:document.location='http://lib.homelinux.org/'

9. JleMOHCTpallMOHHOE TOYPOYHOE TutaHupoBanue «Oprannyeckas xumusi»- CJ1-
nuck OO0 «PMI" Komnanumy.

10. Otkpoitas xumusi- CJI- nuck komnanust OO0 «Duszukon», 2011.

11. DnextponHbie ypoku U TecThl 1o xuMun- C/I- quck 3A0 «IIpocBemienue-
MEJINA», 2011.



