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IHosicHuTEIbHASA 3aAIUCKA

HN3yyenue xumMum Ha 0a30BOM YpPOBHe cpeaHero (MOJHOr0) o0uiero oopa3oBaHus
HAINIPAaBJICHO HA JOCTHKeHHUe CJIeAYIOIIUX LeJIel:

e  OCBOCHHME 3HAHMI O XMMHUYECKOM COCTABJISIOLIECH €CTECTBEHHOHAYYHOU
KapTHUHBI MUPA, BAKHEHIIINX XUMUYECKUX MOHITHIX, 3aKOHAX U TEOPHSIX;

e  OBJIaJeHMe YMEHUSIMHU [IPUMEHSTH MOJIyd€HHbIE 3HAHUS Ui OOBSCHEHUS
pa3HoOOpa3HbIX XMMHMUYECKUX SIBJIEHUH W CBOWCTB BEIIECTB, OLEHKH POJU XUMHH B
Pa3BUTUH COBPEMEHHBIX TEXHOJIOTUN U TIOJYYEHUH HOBBIX MaTEpUasoB;

e  pa3BHMTHe [TI03HABATEIbHBIX HUHTEPECOB u MHTEJJIEKTYaJIbHBIX
CIIOCOOHOCTE B MpPOLECCE CAMOCTOSTEIBHOIO MPUOOPETEHUS XUMHUYECKUX 3HAHHUM C
HCII0JIb30BAHMEM PA3IMYHBIX HICTOYHUKOB HH(OPMAIIUHU, B TOM YHUCIIE KOMITbIOTEPHBIX;

e  BOCHUTAHHUEe YOSKIEHHOCTHM B TO3UTHUBHOM pOJIM XUMHH B KU3HU
COBPEMEHHOTO0 00111eCTBa, HEOOXOJUMOCTH XUMUYECKH TPAMOTHOTO OTHOILIEHUS K CBOEMY
3/I0POBBIO U OKPY)KAIOILEH Cpene;

. NpUMeHeHHe TOJY4YeHHbIX 3HAHMH M yMeHM# /Uil  0e30MacHOro
WCII0JIb30BAHNUS BEIIECTB U MaTepUaNIOB B OBITY, CEIbCKOM XO3SIIICTBE U Ha MMPOU3BO/ICTBE,
penieHuss NPakTUYECKUX 3a/1a4 B IOBCEIHEBHOM JKW3HM, NMPEAYNPEKICHUS SBICHUM,
HaHOCALIMX BPEJ 3J0POBBIO YEIOBEKA U OKPYKAIOLIEH Cpesie.

Kypc oOme#t xumun 11 kimacca HampaBlIeH Ha pelICHUE 3a7aud WHTETPAIMHA 3HAHHUI
yyYaluxcs Mo HEOPraHWYEeCKON U OpraHMYecKOi XMMUH C LEIbI0 (OPMUPOBAHUS Y HUX €AUHON
XUMHUYECKOW KapTUHBI MUpa. Benymias uaes kypca — eIMHCTBO HEOPraHMYECKOW U OpraHUYeCKOM
XMMHHM Ha OCHOBE OOIIHOCTH UX IMOHSTHI, 3aKOHOB M TEOpUH, a TaKKe Ha OCHOBE OOIIMX
MOAXO0JIOB K KJIacCU(UKALUKA OPraHUYECKUX U HEOPraHMYECKHX BEIIECTB U 3aKOHOMEPHOCTSIM
MPOTEKAHUS XUMUYECKUX PEAKIIUN MEXIy HUMH.

B pesynpraTe u3yyeHuss XuMuu Ha 6a30BOM YPOBHE YUEHUK HOJIHKEH:
Ymerb
e NP0600UMb CAMOCTOSITENBHBIM MOUCK XUMHUYECKONH MHQOPMAIMK C HCIIOIb30BaHHEM
pPa3IMYHBIX HCTOYHUKOB (HAYYHO-TIONMYJSIPHBIX H3/JaHUN, KOMIIBIOTEPHBIX 0a3
JAHHBIX, pecypcoB VHTepHeTa); MCHONIB30BaTh KOMIIBIOTEPHBIE TEXHOJOTHUU IS
00paboTKU U nepesaud XUMHUYeCKOi HH(GOPMaIIUU U €€ MPEACTABICHUS B PA3IUYHBIX
dhopmax;
e HCHOJb30BATH NpPHOOpeTeHHble 3HAHUSA M YMEHHUS B MPAKTHYECKOM
AeSITeIbHOCTH M NOBCEAHEBHOM KU3HM IS

e OOBSICHEHHMS] XUMUYECKHX SBIICHUH, NPOUCXOJSIIUX B TMpHpoAe, OBITY U Ha
IIPOU3BOJICTBE;

e OIpeAeNeHUs BO3MOYKHOCTH INPOTEKAHHS XUMHUYECKHUX IPEBPAIICHUN B pa3INYHbIX
YCIIOBUSX U OLICHKHU UX TOCJIEICTBU;

e DKOJIOTMYECKH I'PaMOTHOTO MOBEACHUSI B OKpYXKaIOLIEH Cpee;

e OLEHKHM BIUSHUS XUMHUYECKOTO 3arpsi3HEHUS OKPYXKAIOUIEW cpeapl Ha OpraHusM
YeJI0BEKA U APYTU€E )KUBbIE OPTraHU3MBI;

e 0Oe3omacHOro oOpalieHus ¢ TOPIOYUMHU U TOKCHYHBIMHU BEILECTBAMH, JIAOOPATOPHBIM

obopynoBaHueM;

e IIPUTOTOBJIEHHUS PACTBOPOB 33/1aHHON KOHIIEHTPAIMM B OBITY M HA IIPOU3BO/ICTBE;



e KPHUTHYECKOH OLIEHKH JOCTOBEPHOCTH XMMHUYECKON WH(MOpPMAIUU, OCTYIAONIIEH 13
Pa3IMYHBIX HCTOYHUKOB.

TPEBOBAHHUA K YPOBHIO ITIOATIOTOBKH BbIIIY CKHUKOB
B pesyabTaTe M3yuyeHusi XMMHUHU HA 02a30BOM YPOBHE YUYEHHK JT0JIKEH
3HATH / MIOHUMAThH

e GAIICHENIWUE XUMUYECKUE NOHAMUA. BEIIECTBO, XUMUYECKUN DJIEMEHT, aToM,
MOJIEKYJIa, OTHOCUTEIbHBIC AaTOMHAs U MOJICKYJISIpHAsI MacChl, HOH, aJUZIOTPOTIHS, U30TOIIHI,
XUMUYECKasl CBSI3b, JEKTPOOTPUIIATEILHOCTh, BAJIGHTHOCTh, CTENIEHb OKUCIIEHUS, MOJIb,
MOJISIpHAas Macca, MOJISIPHBIH 00BEM, BEIIECTBAa MOJICKYISIPHOTO W HEMOJICKYJISPHOTO
CTPOEHHSI, PACTBOPBI, IEKTPOIUT U HEDIEKTPOJIUT, IEKTPOJIUTHUECKAS TUCCOIUAITUS,
OKUCITUTEIh M BOCCTAHOBHTEIb, OKHUCIEHHWE M BOCCTAHOBJICHHE, TEIJIOBOM 3(ddexT
peakin, CKOPOCTh XHUMHUYECKOW peaKIuu, KaTalnu3, XUMHUYECKOe paBHOBECHE,
YTIEPOIHBIN CKeNeT, GyHKIIMOHATbHAS TPYIIa, H30MEePHsi, TOMOJIOTHS;

® OCHOBHbIE 3AKOHbI XUMUU . COXPAHEHUS MAacChl BEIIECTB, MMOCTOSHCTBA COCTaBa,
MEepUOIUYECKUI 3aKOH;

* OCHO6HbBlEe  Meopuu  XUMUU. XUMHUYECKOW  CBSI3U,  DJIEKTPOJTUTHYCCKOMN
JTUCCOITMAITAN, CTPOCHHUS OPTaHUYECKUX COCTMHCHHI;

e GAIICHETIWUE 6eUeCEa U MAMePUaIbl. OCHOBHBIC METAJUIBI U CIUIABHI; CEpHas,
COJIsTHAs, a30THAs U YKCYCHasi KHCJIOTHI; IIEJIOYH, aMMHAK, MUHEpPAJIbHbBIE yI00peHus,
METaH, dTUJICH, alleTHJIeH, O€H30J1, ITaHOJI, KHUPHI, MBI, TJIFOKO3a, caxapo3a, Kpaxmal,
KJIeT4aTKa, OeJIK1, HCKYCCTBEHHbIE U CUHTETUYECKHE BOJIOKHA, KAyUyKH, IIaCTMACCHI;

yMeTb
e Ha3vleamb U3yYCHHbIE BEILECTBA [0 «TPUBHAIBHOW» WM  MEXIyHApPOJIHOMI
HOMEHKJIATypE;

e onpeodenams. BAJICHTHOCTb W CTCNECHb OKUCICHUS XHMHUYECKHX OJJIEMEHTOB, THII
XUMUYECKOH CBSI3H B COCTMHEHUSIX, 3apsi HOHA, XapaKTep CPe/bl B BOJHBIX paCTBOpax
HEOPraHMYECKNX COCAMHEHUHN, OKUCIUTEIh M BOCCTAHOBHUTEINb, NMPUHAIC)KHOCTH
BEIIIECTB K PAa3IMYHBIM KJIACCaM OPraHMYECKHX COCTUHECHH;

e  Xapakmepu3oeambu. DIEMCHTHl MaJIbIX TEPHOJOB MO HMX TOJIOKEHHIO B
nepuoandeckoit cucreme JI.M.MenneneeBa; o01me XuMUIECKHEe CBOMCTBA METAJIJIOB,
HEMETAJJIOB, OCHOBHBIX KJIACCOB HEOPraHWYECKUX M OPTraHUYECKUX COCAMHEHUI;
CTPOCHHE U XUMUYECKHUE CBOMCTBA M3YUYCHHBIX OPraHUYECKUX COCTMHEHU;

e  00BACHAMbL: 3aBUCUMOCTb CBOMCTB BEIIECTB OT UX COCTaBa M CTPOCHHS; MPUPOY
XUMHUYECKOH CBS3U (MOHHOM, KOBAJICHTHOM, METAJUNTMYECKOM ), 3aBUCUMOCTh CKOPOCTH
XUMUYCCKON PEaKIMU W TIOJIOKEHUS XUMHYECKOTO PABHOBECHS OT pas3IMYHBIX
(hakTOpoB;

e  GbLINOJIHAMbL  XUMUYECKUU  IKCHePpUMEHM TIO  PACIO3HABAHMIO  BAXKHCHIIMX
HEOPraHMYECKNX U OPraHUYECKUX BEIIECTB;

e NP0800UMb CAMOCTOSITENEHBIM MOUCK XUMHYECKONH MHPOPMAIIMH C HCIIOIh30BAaHHEM
Pa3NUYHBIX HCTOYHUKOB (HAYYHO-TIOMYJSIPHBIX W3/JaHUN, KOMIIBIOTEPHBIX 0a3
JAHHBIX, pecypcoB VHTepHETa); MCHONIB30BaTh KOMIIBIOTEPHBIE TEXHOJOTHHU s
00paboTKU U mepesaud XUMHIeCKoi HH(POPMAIIUU U €€ MPEACTABICHHS B PA3INYHBIX
bopmax;

HCNO0Jb30BATh NPUOOpPETEHHbIC 3HAHUSA U YMEHUSI B NMPAKTHYECKOH eATeJIbHOCTH U
MOBCETHEBHOM KM3HH JIJIA:

e OOBSICHEHHS] XUMUYECKUX SIBICHUU, MPOUCXOJAIMIMX B TMPUPOAE, OBITY W Ha

MIPOU3BO/ICTBE;



° ONpCACIICHHUA BO3MOKHOCTU MPOTCKAHUA XUMHUYCCKUX HpeBpaH_[eHI/Iﬁ B Pa3JIMYHBIX
YCIOBHUAX U OLCHKHU UX HOCJ’IGI[CTBI/If/'I;

e DKOJIOTMYECKH IPAMOTHOTO MOBEJCHUS B OKPYKAIOIICH Cpejie;

e OICHKH BJIMSHHUS XHMHYECKOTO 3arps3HEHUs OKPYKAIOLICH Cpeapl Ha OpraHu3M
YeJI0BEKa U APYrue )KUBBIC OPraHU3MBbI;

e 0Oe3omacHOro oOpamieHns ¢ TOPIOYMMU M TOKCHYHBIMHU BEIIECTBAMH, JIAOOPATOPHBIM
o0opynoBaHuEM;

e IIPHUTOTOBJICHUS PACTBOPOB 33aHHOW KOHIIEHTPAIMH B OBITY M HA TIPOU3BO/ICTBE;

e KPHUTHYECKOH OILIEHKH JIOCTOBEPHOCTH XUMHUYECKOW MH(OpMAIMHU, MOCTYIAOIICH U3
Pa3HbIX UCTOYHHUKOB.

Coneprxanue TeM y4eOHOr0 Kypca.
Tema 1.Ctpoenue atoma u nepuoanyeckuii 3axkon /1. U. MengeseeBa -3 yaca.
OCHOBHBIE CBEJIEHHUSA O CTPOEHUHU aTOM a. SIapo: NpOTOHBI U HEUTPOHBI.
N3oTonbl. DneKTpoHbl. DIEKTpOHHASI 000104YKa. DHEpreTHUYecKuil ypoBeHb. OCOOEHHOCTH
CTPOEHUS PJIEKTPOHHBIX 000JI0YEK aTOMOB 3JIEMEHTOB 4-r0 U 5-ro NEepPHO0B MEPUOIUIECKON
cuctemsl /1. . MenaeneeBa (nepexoHbIx 3nemMeHToB). [lonstue 00 opburansx. s- u p-
opOuTamu. IIEKTPOHHBIE KOHPHUTYpalluh aTOMOB XUMHYECKUX JIEMEHTOB.

[Tepuoaunueckuit 3akon . U. MeHnneneeBa B CBETE YUEHHUS O CTPOE
Huu atoMa. Orkpeitue . 1. MenzaeneeBbIM NepruoInueCcKOro 3ak0Ha.

[Tepunoanueckas cuctema xumMudeckux 3eMenToB [ 1. Menneneesa - rpadudeckoe
0TOOpakeHHe MepHOINIEeCKOro 3akoHa. OU3NUECKU CMBICT OPSAKOBOTO HOMEpPA AJIEMEHTA,
HOMepa nepuoja U HoMmepa rpynmsl. BanenTHbie 35ekTpoHbl. [I[puunHbI H3MEHEHHUS CBOWCTB
AJIEMEHTOB B MIEPUOIax U rpynnax (TIaBHBIX MOATPYIIaX).

[TonokeHre BOIOpOAa B NEPUOANUECKON CUCTEME. 3HAUEHUE NMEPUOINYECKOTO 3aKOHA U
MEePUOIUYECKOIN CUCTEMBbI XUMHYECKUX AeMeHTOB JI. 1. MeHneneeBa ajist pa3BUTHUSI HAYKH U
MOHUMAaHHs XUMHUYECKON KapTUHBI MHUpA.

Tema 2. Ctpoenue Bemectna -11 yacos.

NounHas xumMmudyeckas cBs3b Karnonsl u annonsl. Kinaccudukaius HOHOB.
Honnbie kpuctamummieckue perietki. CBOWCTBA BEMIECTB ¢ ITHUM THIIOM KPUCTAJUIMYECKUX
pEIIETOK.

KoBaneHTHass XUMHYECKas CB 3 b. DICKTPOOTPULIATEIBLHOCT. [lonsipHas u
HETOJIsIpHAs KOBaJIeHTHBIC CBs3U. Jumosb. [1oaspHOCTh CBSI3U ¥ MOJISIPHOCTH MOJICKYJTHI.
OOMeHHBIN ¥ TOHOPHO-aKIENTOPHBIH MEXaHU3MbI 00pa30BaHUs KOBaJICHTHOW CBSI3H.
MonekyssipHbIe U aTOMHBIE KpUCTaJUTMYecKue pereTku. CBOMCTBA BEIIECTB ¢ ATHMHU THIIAMHU
KPUCTAJUTHYECKUX PEUICTOK.

MeTannuueckas XUMHUYecKas CBA3b. OcOOEHHOCTH CTPOCHUS aTOMOB
METaJUIOB. MeTajuinyeckass XUMUYECKask CBS3b U METAJNINYECKasi KPUCTAILTMUECKAs pEeIIeTKa.
CBo¥CTBa BEIIECTB C STHM THIIOM CBSI3H.

BonoponHas XuMu4deckas CBs3b. MeXMOJICKYISIpHAS U BHYTPUMOJICKYIISIpHAsI
BOJIOPO/IHAs CBSI3b. 3HAUEHHE BOJIOPOIHON CBS3M ISl OPTraHU3ALUU CTPYKTYP OHOTIOIUMEPOB.

ITo 1uw™m e p bl [ImacTMaccsl: TepMOMIIACTHI U PEAKTOIIIACTBI, X MPEJCTABUTENN U
npuMeHeHue. BosokHa: mpupoaHble (pacTUTEIbHbIE U )KUBOTHBIE) U XUMUYECKUE
(MCKyCCTBEHHBIE U CHHTETHUYECKHE), UX MPEJICTABUTENN U IPUMEHEHUE.

'a3oo00pa3Hoe cOCTOSHHUE Belll ecTBa. TpHuarperaTHbIXx COCTOSTHUS BOJIBI.
Oco6eHHoCcTH CTpoeHus ra3oB. MoJsIpHBINA 00beM Ia3000pa3HbIX BEIIECTB.

[Tpumepsl ra3000pa3HBIX MPUPOIHBIX CMECEH: BO3YX, IPUPOHBIH ra3. 3arps3HeHue
aTMocdepsl (KUCIOTHBIE JJOXK/IU, TAPHUKOBBIN 3 dekT) 1 0oprda ¢ HUM.

IIpencraBuTenu ra3000pa3HbIX BEIIECTB: BOJOPO, KUCIOPO, YTICKUCIBINA ra3, aMMHaK,
stuiieH. VX moiydyeHue, cobupaHue 1 pacro3HaBaHHe.

XKunkoe coctossaue Bem e cTB a. Boxga. [lorpebiienne Bobl B OBITY 1 Ha



MPOU3BO/ICTBE. JKECTKOCTh BOBI M CIIOCOOBI €€ YCTpaHEeHHSI.

MunepanbHbIe BOJBI, KX UCTIOJIH30BAHUE B CTOJIOBBIX U JICYCOHBIX IEIISIX.

Kunkue KpucTauibl U UX TPUMEHEHUE.

TBepanoe cocTosiHUE BelleCTB a. AMop(hHBIE TBEpAbIC BELIECTBA B IPUPOJEC U B
YKU3HHU YEJIOBEKA, UX 3HAUEHUE U puMeHeHue. Kpucramimyeckoe cTpoeHuE BEIIECTBA.

HNucunepcHBbie cHcTe M bl [loHITHE O TUCHIEpCHBIX cucTeMax. JucnepcHas dasa u
nucrnepcuoHHas cpena. Knaccuduxaius AucnepeHbIX CUCTEM B 3aBUCUMOCTH OT arperaTHOro
COCTOSIHUS IUCTIEPCHOMN CPebl U JUCIIEPCUOHHON (ha3bl.

I'pyOoaucniepcHble CUCTEMBI: AMYJIbCUHU, CYCIIEH3UH, a3PO30JIH.

ToHKOUCTIEpCHBIE CUCTEMBI: T€ITU U 30JI1.

CocTaB BemecTBa U CM e c ¢ i. Bemmecrsa MOJIEKyJIIpHOTO M HEMOJIEKYJISIPHOTO
CTpOEHUS. 3aKOH IMOCTOSIHCTBA COCTABA BELIECTB.

[TonsiTHE «1075» U €e pa3HOBUIHOCTHU: MaccoBas (01 3JIEMEHTOB B COETUHEHUH, JIOJIS
KOMITOHEHTa B CMECH - JIOJIsl IPUMECEH, J10J11 paCTBOPEHHOT'O BELIECTBA B PACTBOPE) U
oObvemHas. J{oJig BbIXOAA MPOIYKTa PEAKIIUU OT TEOPETUUYECKH BOZMOYKHOTO.

JlabopaTopHble onbIThI. 2. Onpeienenre TUIa KpUCTaUIMYeCKOM PEIIeTKH BEIeCTBa U
OMMCaHUE ero CBOMCTB. 3. O3HaKOMJIEHHE C KOJUIEKIIMEN MOJIMMEPOB: MJIaCTMACC U BOJIOKOH U
n3nenus u3 Hux. 4. McnbiTaHue BOJIbI HA KECTKOCTh. Y CTPAHEHUE KECTKOCTU BOJIBL. 5.
O3HakOMJIEHHE C MUHEPATbHBIMU BOAAMHU. 6. O3HaKOMJIEHHE C AUCTIEPCHBIMU CUCTEMAMHU.

IIpakTnyeckas padora Nel. [lonydyenue, cobupaHue U pacrio3HaBaHHE T'a30B.

Tema 3. XumMunueckue peakuumn-9 yacon

Peaknuu, unymue 63 U3BMEHEHHU S COCTaBa BEIIeCTB. AIUIOTpOTIUS U
AIJIOTPOTIHBIE BUIOM3MEHEHUs. [[puyrHbI aIoTponuu Ha nmpumepe MoAu(UKaINi K1ucIopoaa,
yraepoaa u pochopa. O30H, ero OHOTOTHYECKAS POJTb.

H3omepsl 1 nzomepus.

Peakuuu, uagymue c MBMEHEHHMEM COCTaBa BellecTB. Peakuuun
COEJIMHEHUS, Pa3JIOKEHUS, 3aMeIlleHNs U OOMeHa B HEOPraHUYECKON M OPraHnYeCKOM XUMHUH.
Peakiun sk30- u sHg0TepMUUecKue. TermmoBoi 3PexT XUMUIECKO# peakIuu 1
TEPMOXMMUYECKHE YPAaBHEHUS. Peakiiny ropeHus, Kak YaCTHBIN Clydaidl 9K30TEPMUUYECKUX
peaKui.

CKOpPOCTh XUMHUYECKOHN PEaKI MU
CKOpOCTh XMMUYECKOHN peaKIUU. 3aBUCUMOCTh CKOPOCTH XUMUYECKOM PEaKIUU OT IIPUPOIbI
pearupyroux BeIeCcTB, KOHIEHTPauu, TEMIIEPATYPHI, III0IIAJAA TOBEPXHOCTH
COIIPUKOCHOBEHUS M Karanuzaropa. Peakunu romo- u rereporenssie. [lonsitue o katanusze u
karanu3aTopax. epMeHThI Kak OMOJIOrHYecKHue KaTaau3aTopbl, 0OCOOCHHOCTH HX
(GYHKIIMOHUPOBAHHSL.

O6paTuMoOCTh XUMHYECKHUX peakiuil HeoOpatumbie u oOpaTumbie
xumuueckue peakiun. COCTOSIHIE XMMUYECKOTO PABHOBECHUS I 00PATUMBIX XUMHUYECKUX
peakiuii. CriocoObl CMeEIIeHNs XUMUYECKOTO paBHOBECHS Ha PUMEPE CUHTE3a aMMHUaKa.
[TonsiTe 06 OCHOBHBIX HayYHBIX MPUHIIUIIAX POU3BOJICTBA HA MPUMEPE CUHTE3a aMMHUaKa UIH
CEPHOM KUCIIOTHI.

Ponb BoaAB B XUMHUUECKON peaxuuu Mctuaabie pacTBopbl. PacTBOpUMOCTS 1
KJ1acCU(UKAIUs BEUIECTB 10 ATOMY MPHU3HAKY: PACTBOPUMBIE, MaJIOPACTBOPUMBIE U
HEpPacTBOPUMBIE BEIIECTBA.

DIEKTPOIUTHI U HEAJIEKTPOIUTHL. DIEKTPOIUTHYECKAs Auccounanusi. Kuciaorsl, OCHOBaHUS U
COJIM C TOYKH 3PEHUSI TEOPUU JIEKTPOJIUTUUECKON JUCCOLINAIIY.

XUMHUYECKUE CBOMCTBA BOJbI; B3aUMOJEHCTBUE C METANIAaMHU, OCHOBHBIMH U KUCJIOTHBIMU
OKCHUJIaMH, PA3JI0KEeHUE U 00pa30BaHKUE KPUCTAIIOTHAPATOB. Peaknu rugparanuu B
OpraHUYEeCKON XUMHH.

'maiponu3 oOpraHMYEeCcCKUX U HEOPTraHUYECKHUX COEJUHEHUI.
HeoOGparumslit ruaponn3. OOpaTUMBII THAPOIIN3 COJIEH.

['aponn3 opraHUYeCKUX COEIMHEHUI U €ro MPAaKTUYECKOe 3HAUCHHE /TSl TIOJTy4EeHUS



TUAPOJM3HOTO CIIKUPTa U MbUIa. bruosorudeckast pojb THAPOIN3a B IJIACTUYECKOM U
SHEPreTHIeCKOM 0OOMEHE BEIIECTB U DHEPTHH B KIICTKE.

OKHUCIHUTENbHO-BOCCTAHOBUTENbHBIEC peakKiluu CTeneHb OKUCICHUS.
Omnpenenenre CTeNeHH OKUCICHMS 110 opMmyne coequHeHus. [loHsaTHe 00 OKUCIUTENBHO-
BOCCTAHOBUTEIBHBIX peakiusix. OKUCIEHHE U BOCCTAHOBIIEHHE, OKUCIUTENb U BOCCTAHOBUTEITb.

DaeKTpoH 3. DINEKTPOJIN3 KaK OKUCIUTEIbHO-BOCCTAHOBUTENBHBIN Mpoliecce.
DNEeKTPOJIN3 PacIIaBOB M PaCTBOPOB Ha MpuMepe xjopuaa Hatpus. [IpakTuyeckoe npuMeHeHne
AJIEKTPOJIN3A. DIIEKTPOJIUTHUECKOE TIOJTYyYEHUE aTIOMUHUS.

JlabopaTopHble onbIThI. 7. Peakius 3aMenieHns Meau KeIe30M B pacTBOPE METHOTO
Kynopoca. 8. Peakuuu, naymue ¢ o0pazoBaHuEM 0Ocajika, ra3za u BoJibl. 9. [losyuenue kucnopoa
pa3oKeHueM MEePOKCHIa BOAOPO/ia C MOMOIIbI0 okcuaa Mapranua (IV) u kartanassl cblporo
kaprodens. 10. [Tomydenne Bogopo1a B3aUMOICUCTBUEM KUCIIOTHI ¢ TMHKOM. 11. Pazmuunbie
Cly4au THJIPOJIU3a COJICH.

Tema 4. BemiectBa u ux cBoiicrea -10 yacos.

M e T a 11 1 1. B3aumoielicTBHE METAIIOB C HEMETANIaMH (XJIOPOM, CEPOM U KUCIIOPOJIOM ).
B3anMoieiicTBrE MIETOYHBIX U MIEIIOYHO3EMETBHBIX METAJUIOB C BOJIOW. DIEKTPOXUMUYECKUM
P HAaPsDKEHUH MeTauioB. B3aumMoaecTBrue METAJIOB ¢ PACTBOPAMH KUCIIOT U COJIEH.
AmoMuHOTEepMUS. B3anMoaeiicTBre HaTPUsi C ITAHOJIOM M (PEHOJIOM.

Koppo3zus merannos. [IoHATHE 0 XUMUYECKON U ANEKTPOXUMUYECKON KOPPO3UHA METAJIIOB.
CriocoObl 3a1UThl METANIOB OT KOPPO3UHU.

H e ™ e T an bl CpaBHUTENbHAS XapaKTEPUCTHKA TAIOTCHOB KaK HAan00JIe€ THITMYHBIX
npenacTaBuTeneld HeMeTanaoB. OKUCIUTENbHBIE CBOMCTBA HEMETAIIJIOB (B3aMMOJEHCTBHE C
MeTaJuIaMH ¥ BOJIOPOIoM). BoccTaHOBUTENbHBIE CBOMCTBA HEMETAIIIIOB (B3aUMOJICHCTBHUE C
0oJiee IEKTPOOTPUIIATEIbHBIMU HEMETAIJIAMU U CJIOKHBIMH BEIIECTBAMU-OKUCIUTEISIMH).

Kucnors Heopranumueckue u opranuuyeckue. Kinaccudukanus KUcior.
XHWMHUUYECKUE CBOMCTBA KUCIIOT: B3aUMOJICUCTBHE C METAJIIaMU, OKCUAAMH METAJLJIOB,
TUAPOKCHIAMH METALJIOB, COJISIMHU, CiUpTamu (peakmus stepudukanun). Ocodbie CBOHCTBA
A30THOM M KOHLIEHTPUPOBAHHOMN CEPHOM KUCIIOTHI.

OCHOBAaHUSA HEOpPraHMYeCcKHUEe U opraHuyeckue OcHOBaHUSA, UX
Kjaccugukanus. XMMUYeCKHe CBONCTBA OCHOBAHHI: B3aUMOIEHCTBUE C KUCIOTaMH,
KHCJIOTHBIMHU OKCUJAMU U COJISIMU. Pa3noxeHne HepacTBOPUMBIX OCHOBAHMM.

C o 1 u. Knaccuduxkanus coneit: cpenHne, KUCIbIe 1 OCHOBHBIE. XMMHUYECKHUE CBOMCTBA COJICH:
B3aMMOJICIICTBHE C KUCIOTaMHU, II€JI0YaMH, METAJUIAMH U cosiMu. [IpeacraBurenu coneit u ux
3HaueHHe. XJIOPUJ HATPHs, KapOoHAT Kanbiusl, Gocdart kamplus (CpeIHue CoJn);
TUAPOKApOOHATHI HATPHUS U aMMOHUS (KUCIIbIE CONN); TUApOokcokapOoHaT meau (I1) - mamaxut
(oCHOBHas COJIb).

KauecTBeHHBIE peakIny Ha XJIOPUI-, Cyab(haT-, 1 KapOOHAT-aHUOHBI, KATHOH aMMOHHUS,
katronsl xxene3a (I11) u (III).

'eneTnueckas cBA3b MEXJY KJIacCCaMU HEOPraHUYECKUX U OpraH
HYECKHUX CO€UHEHHU U [loHsaTHE O reHeTUYEeCKO! CBS3U U T€HETUUYECKUX PsiAaxX.
I'enetnueckuii pan metana. ['enernueckuit psa Hemeramia. OCOOEHHOCTH T€HETUYECKOTO psa
B OPraHMYECKON XUMUU.

JlabopaTopHsle onbIThl. 12. McnipiTaHuEe pacTBOPOB KUCIIOT, OCHOBAHUI U COJIEH
uHauKaropaMmu. 13. BzaumoaelicTBue COJITHON KUCIOTHI U PACTBOPA YKCYCHOM KUCIOTHI C
MeTtamiamu. 14. B3anmoielicTBUE CONSTHOM KUCIOTHI M paCTBOPA YKCYCHOM KHUCIIOTHI C
ocHOBaHUsAMHU. 15. BzaumopaeiicTBue COJIIHON KMCIOTHI U PACTBOPA YKCYCHOM KUCIIOTHI C
cosisiMu. 16. ITonydyeHne u cBOMCTBa HEPACTBOPUMBIX OCHOBaHMM. 17. 'maposn3 XJI0pUI0B U
aIleTaToB MIEIOYHBIX METAIIOB. 18. O3HaKOMIIEHHE C KOJJICKIIUSMU: a) METAIJIOB; 0)
HEMETAJIJIOB; B) KHCIIOT; T') OCHOBAHHMIA; JI) MUHEPAJIOB M OMOJIOTUYECKUX MAaTEPHUATIOB,
COJIEpXKAIIUX HEKOTOPBIE COJIH.

IIpakTuyeckas padora Ne2. PerieHne dKCIEpUMEHTATBHBIX 33/1a4 Ha UACHTHU(PUKAIIUIO
OPraHMYECKUX U HEOPTraHUYECKUX COECTMHEHUM



@opMBbl OPraHu3alnuM y4eOHbIX 3aHATHH Mo xumun B 11 knacce

OcHoBHOI (hopMO¥i OpraHu3auy y4eOHBIX 3aHITHN SBISIETCS YPOK:
- YPOK OOBSCHEHHSI HOBOTO MaTepHaa,

- YPOK CHCTEMATH3aLNH MPEIMETHBIX YMEHHUI;,

- YPOK KOHTPOJISI U KOPPEKIIUU 3HAHUIA;

- IpaKTHUecKas paboTa;

- KOMOMHUPOBAHHBINA YpPOK.

OcHoOBHbBIE BH/bI yqeﬁﬂoﬁ ACATEJIBbHOCTH HA YPOKAaX XUMHHU B llknacce

Ha ypokax xumuum B 9 Kjacce HCIOJIb3yeTCsl rpymmoBas paboTa, pabota B mapax,
WHJMBHAyalIbHAs, (POHTANIbHAS paboTa:

- paboTa ¢ yaeOHUKOM;

- paboTa c TEKCTOM, pUCYHKOM, TaOIuIIeH

- Oecena;

- OTBETHI Ha MTPOOJIEMHBIC BOIIPOCHI,

- yTeHHe U 00BSICHEHHUE CIIOKHBIX AJI1 TIOHUMaHHuA TEPMUHOB;

- YTEHHE TEKCTOB C Oecelo 1 KOMMEHTAPHSIMH;

- IONUCK MaTepHana;

- HCCIIeIOBAHUE;

- IPOCKTHPOBAHNE;

- OKCIIEPUMEHT;

- TBOPYECKOE 33/1aHHE

Y4yeOHO-TEeMaTHUECKNH TUVIAHNPOBAHHE

Ne Tembl Bcero D opMbI KOHTPOJIA
n/n 4acoB
Ypoku | IIpakrtuueckue padorsl | KoHTpoabHBIE
padoThI
1. | Tema 1. CtpoeHue 3 3 - -
aToma u
MEPUOIUUECKHUI
3aKOH
J.M1.MeHpgeneeBa
2. | Tema 2. Ctpoenue 11 9 ITp. p. Nel «llomyuenue, K. p. Nel
BEIIECTBA coOupanue u
pacrio3HaBaHHe Ta30B»
3. | Tema3.Xumuueckue 9 8 - K. p. Ne2
peakiuu




4. | Tema 4. BemectBa

U UX CBOWCTBA

10

[Ip. p. Ne2 «Pemenue Utor K.p. Ne3
IKCTIEPUMEHTAIIBHBIX 33/1a4
Ha UJICHTU(UKAITIIO
HEOPraHNYeCKUX
COCAMHEHUN»

HUroro 33

2

Kanenoapno-memamuueckoe nianuposanue yueodHo20 npeomema

(6a3zoeutii yposenv luac é nedenio, 6cezo 34 uaca),

0. C. I'abpuenan

Ne Tema ypoka Kos-Bo [/lata mpoBeneHus
/1t qacoB ITmau q)aKT
1. Wucrpykrax no T.b. Ctpoenue aroma. 1
2-3. | lepuommueckwii 3axou /1. 1. MeHneneeBa B cBeTe 2
VYEHUS O CTPOCHHU aTOMa
4 HMounas xumnueckas CBSI3b 1
5 KoBaneutHas XxuMuueckas CBI3b 1
6 Meramnnueckast XUMHYECKas CBI3b 1
7 Bonoponnas xumudeckas CBsI3b 1
8 I"a3000pa3zHoOe coCTOsTHUE BEIIECTBA 1
9 [Ipaktuueckas padota Nel «Ilomyuenue, cooupanue |1
Y pacro3HaBaHHUE ra30By
10 JKunkoe 1 TBepJ10€ COCTOSTHUE BEIIECTBA 1
11 JlucniepcHbIE CHCTEMBI 1
12 Cocras Bemectsa. CMecu 1
13 O00011IeH1E U CUCTEMATU3AIIUS 3HAHUN 10 TEME: 1
«CTpoeHHE BEIICCTBAY
14 Kontponsnas padora Nel no teme: «CtpoeHue 1
BEILIECTBAY
15- Knaccudukanus XuMUIecKuX peakiui B 2
16 HEOPraHMYECKON U OPraHUYECKOU
xumun. [IoBTOpHBIN HHCTpYKTaX 10 T.b.
17 CKOpOCTh XMMUYECKON peakuu 1
18 OO0paTMOCTh XUMUYECKUX PEAKIIUNA 1
19 Ponb BOJbI B XUMHUYECKUX PEAKITUSAX 1
20 IM'uaponus 1




21

OKHCIIMTEIEHO-BOCCTAHOBUTEILHBIC pCakuuun

22 O06o01IeHne 1 cucTeMaTu3alus 3HaHu| 10
TeMe: « XMMUYECKUE PEaKIIUU»

23 KonTtposnsHast padora Ne2 mo
TeMe: « XMMUYECKHE PEaAKIIHU»

24- | Metausl. Koppo3ust  MetaimioB. MeTtauryprus.

25 | DnekTponus.

26 Hewmerans

27 KucnoTsr

28 OcuoBanus. AM(MOTEpPHBIC COSAMHEHUS: OKCHIBI,
TUJPOKCHU/IBI.

29 Comu

30 [TpakTrdeckas padorta No2.
«Perrenne sKkcrepruMeHTAIBHBIX 3a/1a4 Ha
UACHTU(DHUKAIIMIO HEOPIraHUYECKUX U OPTaHUIECKUX
COEIUHEHUIN

31 OO6o01enre 1 cucTeMaTru3alis 3HaHUK 10
HEOpPraHUYECKOW U OPraHN4YeCKON XUMHUH.

32 Htorosas kouTposbHas padora Ne3

33 AHanu3 KOHTPOJIBHOM paboTel O000IIeH e 1

cUCTeMaTH3allMsl 3HaHHi 110 Kypcy oOuiei u
HEOPraHMYeCcKO!H XUMHUU
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