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IHosicuuTennLHAA 3aIHCKA

PabGouass mporpamma y4yeOHOro Kypca XuUMUM s 9 Kjacca cCOCTaBjieHAa Ha OCHOBE
denepalbHOTO KOMIIOHEHTa TOCYIapCTBEHHOIO0 00pa3oBaTebHOIO CTaHAapTa OCHOBHOTO
obmiero oOpaszoBanus Ha 0a30BOM ypoBHe, yrBepxkacHHoOro Smaprta 2004r. mp.Nel089(ectsb
penakius ot 23.06.2015r.), Ha ocHoBe I[IpumepHOIl mporpamMmbl 110 XHMHH M IIPOrPaMMBbI
aBTOPCKOT'0 Kypca XUMHUH JIJIs ydamuxcs 9 KiaccoB o01ieo0Opa3zoBarenbHbiX yupexkaenuii O. C.
["a6puensna (2007 rona).

s peanuzanuu pabodell IporpaMMBbl UCIIOJB3YETCS y4eOHO-MeTOAUYECKUl KOMILIEKT,
Brmovaronuid:  yaeOnmk  ([abpmemssa O.C.  Xummsa 9 xmace.  YueOHUK s
o0mreo0pazoBarenbHBIX yupexaeHuii-M.:[Ipoda,2012.)

[Iporpamma paccuuTana Ha 68 4acoB, B TOM YHCIIC Ha KOHTPOJIbHBIC 3 4aCOB U MPAKTUYECKHE
paboTHI -5 YaCOB COOTBETCTBEHHO.

W3 npumepHoil mporpammbl 8 kiacca Tema Ne6 «CKOpoCcTh XMMHMYECKOH peakLuu.
XMMHUYECKOE PAaBHOBECHE» IEPEHOCUTCS B pabodyro mporpaMmy 9 kiacca.

IInanupyeMble npeaMeTHbIe Pe3yJabTATHI OCBOEHUSI Y4eOHOI0 MaTepHaJia 1o
HEOPraHN4ecKoil XuMumn

Yyamuecst 10J1°KHBI 3HATH:

MOJI0’KEHUE METAJIJIOB M HEMETaJIoB B nepuoandeckoi cucreme JI. . Menaeneesa; oomue
(bI/ISI/I‘-IeCKI/Ie MU XUMHYECKHE CBOMCTBA METAJUIOB M OCHOBHEIE CHOCO6LI HUX IIOJY4YCHUA,
OCHOBHBIE CBOMCTBA U IIPpUMCHCHHEC BaXKHEUIITNX COGI[I/IHCHI/Iﬁ IISJIOYHBIX U HMICIIOYHO3EMEIIBHBIX
MCTAJJIOB; AJIIOMUHUSA,; KAUCCTBCHHBIC PCAKIIMN HA Ba)KHEHIIHE KaTHOHBI U aHUOHEI.

Yuamuecs J0/KHbBI YMETh:

a) 1aBaTh ONPEACICHHUS U NMPUMEHATH CIEAYIOIINE MOHSATH: CIUIaBbl, KOPPO3HsS METALIOB,
MEPEXO/IHbIE ATIEMEHTHI, aM()OTEPHOCTb;

0) XapaKTepu30BaTh CBOWCTBA KJIAaCCOB XHMMHYECKHX DJIEMEHTOB (METa/UIOB), TPYIIII
XUMHUYECKUX DJIEMEHTOB (IEJOYHBIX U IIEJTOYHO3EMENIbHBIX METaJJIOB, TaJlOT€HOB) U
BXHEHIIINX XUMUYECKUX DIEMEHTOB (ATIOMHUHHUS, jKeJe3a, cephl, a3oTa, docdopa, yraepoaa u
KPEMHHSI) B CBETE M3YUYCHHBIX TCOPHUH;

B) paciio3HaBaThb Ba)KHEMIIINE KaTUOHBI U AHUOHBI,

F) pemiaTh paCYCTHLBIC 3aa4U C UCIIOJIb30BAHUEM U3YUCHHBIX MMOHSATHUH.

Ils1anupyemMble peAMeTHbIE Pe3yJbTAThI OCBOCHUS YUeOHOI0 MaTepuaJa 1o
OpPraHu4ecKod XUMMHUH

Yuyamuecs 10JKHBI 3HATH:

a) IPUYMHBI ~ MHOTOOOpa3usl  YIIEPOAHBIX  COCAMHECHHH(M30MEpPHIO); BHUABI  CBS3CH
(omMHapHYIO, JTBOHHYIO, TPOMHYI0); BaKHEHININE (YHKIIMOHAIBHBIE TPYIIBI OPraHUYECKHX
BEIIECTB, HOMEHKJIATYPY OCHOBHBIX MPEICTABUTENCH IPYIIT OPraHUYECKUX BEIIECTB;

0) cTpocHUE, CBOMCTBA M IIPaKTHYECKOE 3HAYCHHE METaHa, »JTHIICHA, alleTUJICHA,
OJIHOATOMHBIX U MHOTO aTOMHBIX CITUPTOB, YKCYCHOTO aJIbJICTH/IA U YKCYCHOW KHCIIOTHI;



B) IOHATHE 00 aNbJETHIaX, CIOKHBIX dPUpax, )KUPaX, AMUHOKUCIIOTaX, OENIKaxX U yrIIeBOJax;
peaknusx dTepuPUKaIUH, TOTUMEPU3ALNN U TOJTHUKOH ICHCAITHH.

Yyammuecs AO0JKHBI YMETh:

a) Pa3bIACHATH Ha IPUMEPaxX IPHUMHEI MHOI000pa3ysi OPraHMYEeCKUX BEIIECTB, MATEPHAIBHOE
€IMHCTBO M B3aMMOCBS3b OPraHHMYECKHUX BEIIECTB, IIPUYUHHO-CICACTBECHHYK) 3aBHCHUMOCTH
ME¥K]ly COCTaBOM, CTPOCHHEM, CBOMCTBAMHU U MPAKTUYECKUM HCIIOJIb30BAHUEM BELIECTB;

0) COCTaBIATH YpaBHEHUS XUMHUYECKUX peaKInid,
MTOATBEPIKTIAIOIIIHNX CBOMCTBA H3YYCHHBIX OpPraHUYECKUX
BEIIIECTB, UX TEHETUYECKYIO CBSI3b;

B) BBLIIOJIHATE 00O3HAYEHHBLIE B nporpaMmMe SKCIICPUMCHTBI W PACIIO3HABATb Ba)KHEHIIIME
OpraHn4€CKUC BCUICCTBA.

Conep:xkaHue NporpaMMbl y4edHOro Kypca xumun 9 kiacce (24 B Hees110; Bcero 684)

IloBTOpEHNE OCHOBHBIX BONPOCOB Kypca 8 Kiiacca u BBeJleHHe B Kypc 9 kiacca (4 1)

XapakTepucTHKa HJIEMEHTA [0 €ro NOJIOKEHHI0 B nepuoguyeckor cucreme /[l U.
MenneneeBa. CBOIICTBA OKCHAOB, KHCIIOT, OCHOBaHMH M COJIEM B CBETE TEOPHM 3JEK-
TPOJIUTUYECKON JUCCOIMAIINU M OKUCIICHUS-BOCCTAHOBJICHHS.

[TonstTe o mepexoAHBIX 3NeMeHTaX. AMQOTEpHOCTh. ['eHeTHYecKuil psi MepexoaHOTro
AJIEMEHTA.

[lepmonnuecknii 3akOH M TNepUOAMYECKass CcUCTeMa XuMuuyeckux osnemeHtoB /[l U.
Menneneesa.

Tema 1. CxkopocTh XMMHYECKHUX peakiuii. XumMuieckoe papHosecue (6 u)

[loHsiTHE O CKOPOCTHM XMUMHMUYECKUX peakuuil. EquHUILBI U3MepeHus CKOPOCTH XHMHUUYECKHX
peakuuii. DakToOphl, ONMpeeNIoNe CKOPOCTh XUMHUYECKUX PEAKIIUN: MPUPOJIa PEearupyronmx
BEILIECTB, MX KOHIIEHTpPAlLUsl, BIUSHUE TEMIIEPATypbl, BEJIWYMHA IOBEPXHOCTU COIPHU-
KOCHOBEHHUsI pearupyromux BemiecTB. JleiicTBue Karamu3zatopa Ha CKOPOCTh XHUMHYECKUX
peakuuii. [Tonsarue o pepmeHTax.

OOpatumbie U HeOOpaTHUMbIe peaklMh. XUMHYECKOE PaBHOBECHE W €ro JUHAMHYECKHM
xapakrep. akTopsl, BIustonme Ha XumMmuaeckoe paBHoBecue. [Ipunnun Jle Hlatense.

JemoHcTpanuu. OnbITh, TOKa3bIBAIOUINE 3aBUCUMOCTh CKOPOCTH XMMUYECKUX PEAKLUA OT
MIPUPOABI PEArHPYIONMKX BEIIeCTB (B3aNMOJICHCTBHE IIMHKA C COJITHOW M YKCYCHOM KHCIIOTaMH),
OT BEJIIMYMHBI IUIOIIAJIM TOBEPXHOCTH  COMPUKOCHOBEHMS]  PEAarupyrolux  BEIIECTB
(B3aMMOICHCTBUE Pa3IMYHBIX II0 pa3sMepy TpaHysl I[HUHKAa C COJSHOM KHCIOTOH), OT
KOHIICHTpAIlUM H TeMIlepaTyphl (B3aHMMOJCHCTBHE IIMHKA C CEPHOM KHCIOTOM pa3HOU
KOHIIGHTpAllMM TMpU pa3HbIX TeMIeparypax), OT Karainu3aTopa (pa3joKeHHE IEepOKCUIa
BoZlopoJa B TIpucyTcTBUM okcupa wapranna (IV). Ilpumepsr HeoOpaTUMBIX peakIvid,
MPOTEKAIONIMX B PAacCTBOpax ¢ oOpa3oBaHWEM Ta3a, ocajka Wid BOJbL. [Ipumepbl 0OpaTUMBIX
peaKkuii; CMEIICHUE PABHOBECHS XMMHUYECKOW PEaKIMW, MPOTEKAIMEH MEXIYy PpOAaHUIOM
aMMoOHUs U xyopuaom xkenesa (II1) B pactBope.

JlabopaTropHblii onbIT. V3yueHne BIUsSHUS YCIOBUN HA CKOPOCTh XUMUUYECKHUX PEAKIIUM.

Tema 2. Hemeransl (24 u)

OOmas xapakTepuCTHKa HEMETAJUIOB: TOJIOKEHHUE B IMIEPHOINYSCKON CHCTEMe, 0COOCHHOCTH
CTPOCHHSI aTOMOB, 3JIEKTPOOTpHIATEILHOCTE () Kak Mepa «HeMe-TaIMIHOCTHY, psia 0.
Kpucrammmyeckoe cTpoeHHME HEMETaUIOB — IMPOCTBIX BellecTB. Atorpornus. MOu3ndecKue
CBOMCTBA HEMETAIOB. OTHOCUTEIILHOCTh TIOHATHI «METAJLD) — «HEMETaJLI».

Obwas xapakmepucmuxa eanoeenos. CTpoeHue atoMoB. [IpocTeie BemiecTBa W OCHOBHBIC
COEIMHEHNS TaJIOTCHOB, MX CBOMCTBA. KpaTkue cBeneHus o xjope, opome, drope u uoze. [Ipuvenenne
TaJION€HOB U MX COCAMHEHNUI B HAPOJITHOM XO3SIMCTBE.
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Cepa. CtpoeHue atoma, aJuTOTPOITHSI, CBOUCTBA U TIPIMEHEHHE poMOnuecKoi cepbl. OKCHIIBI CephI
(IV u VI), ux nomyuenue, cBoiicTBa u npuMeHenre. CepHasi KUCIOTa U €€ COJIM, MX IPUMEHCHUE B
HapoJHOM X03stiicTBe. [IpOM3BOICTBO CEPHOM KUCITOTHI.

A3zot. CrtpoeHue aromMa W MOJIEKYJbI, CBOMCTBA IPOCTOTO BeEIIeCTBAa. AMMHAK, CTPOCHHE,
CBOMCTBA, MoydeHue u npumeHenue. Coiam aMMOHHMS, UX CBOMCTBA U NpuMeHeHne. OKCHIbI a30Ta
(I u (IV). A3oTHas KuCiIOTa, €€ CBOMCTBA M mpHMeHeHue. Hurtparbl U HUTPHUTEI, podiieMa ux
COJICPIKaHUS B CEITbCKOXO3IHCTBEHHON POYKIINU. A30THBIE YI00OpEHHS.

dochop. Crpoenue aroma, aUIOTPOIHS, CBOMCTBa Oermoro M KpacHoro ¢ocdopa, Hux
npumeHerrne. OcHoBHbIe coeauHeHus: okcuna docdopa (V) u oprodochopHas kucmora, (ocharsl
®dochopHbIe yIoOpeHus..

Yrunepon. CrpoeHue aroma, ajUTOTPONHMsS, CBOMCTBA MoOIU(UKALIWN, nmpuMeHeHHe. OKCHIBI
yraepona (IT) u (IV), ux cBoiictBa n npumeHenue. KapOoHaThI: KalbLKT, COJIA, ITOTAII, UX 3HAUCHHE
B IIPUPOJIC U KU3HH YEIIOBEKA.

Kpemuuii. CrpoeHue aroma, KpUCTALIMYECKUM KPEMHHUI, €ro CBOMCTBA M TNPUMEHEHUE.
Okcup kpemunst (IV), ero npupoaHbie pasHOBHIHOCTH. CHIMKATh. 3HAYECHHE COCTUHEHNI KPEMHUS B
JKUBOW M HEXXMUBOH rprpoje. [[oHsTHE 0 CUITMKATHON POMBIIIIEHHOCTH.

Jemonctparmn. OOpaslibl TaIoreéHOB — IMPOCTHIX BEIIeCTB. B3anMoieiicTBrE rajlor€HOB ¢ HATPUEM,
amoMUHNEM. BriTecHeHre XtopoM OpomMa Wi Mojia U3 PacTBOPOB HX cosiell. BammoelicTBre cephl ¢
MeTaJUIaMH, BOJOPOJIOM M KHCIOpOoJoM. B3anmoieiicTBIe KOHIICHTPUPOBAHHOM a30THON KUCIIOTBI ¢
Menpro. Tloromenne yrileM pacTBOPEHHBIX BEIIECTB HsABa3aoB. BoccraHoBiIeHHME Menu W3 ee
okcua yrieM. OOpa3ibl MPUPOIHBIX COSAMHEHHI XJIopa, cepbl, Gochopa, yriepoaa, KpeMHHUS.
OOpa3ipl  BaXXHEHIIMX JUIsl HApOJHOTO XO3SMCTBa Cyab(aToB, HHUTPATOB, KapOOHATOB,
docdaron. OOpa3Isl cTEKIA, KEPAMHUKH, IIEMEHTA.

JlaGopaTtopHblie onbITHL. 1. KauecTBeHHBIE peakuu Ha XJIOPHU-, CyIb(aT-, KapOOHAT-UOHEHI. 2.
PacnosnaBanue coseli amMMoHusA. 3. O3HaKOMJICHHE C TIPUPOJHBIMH CHJIMKaTamu. 4.
O3HaKOMJICHUE ¢ MPOAYKIMEH CHUIMKATHOW MPOMBIIIIEHHOCTH. 5. IloydeHne yriekuciaoro rasa
W €ro pacro3HaBaHHE.

Tema 3. Metanibi (15)

[Tonoxenne MeramioB B nepuomgudeckorl cucreme J[. M. MenneneeBa. Metamnmyeckas
KpHUCTaJNINYECcKasl peleTka 1 MeTajlinyeckas XuMuueckas cBsizb. O01ue ¢puzndeckrue cBoicTBa
METaUIOB. XMMHUYECKHE CBOWCTBA METAJUIOB KaK BOCCTAHOBMTEINIEH, a TaKKe B CBETE€ MX IO-
JIOKEHHUS B IEKTPOXMMUYECKOM Py HanpskeHU metamuioB. Kopposus MeTanioB U crocoObl
60pnObI ¢ Hel. CriaBbl, UX CBOMCTBA U 3HAUEHUE.

Obwas xapakmepucmuxa wenrounvix memannos. Meramisl B nipupoje. OO0mue crnocoObl ux
nomyueHusi. Ctpoenue aromoB. lllemounbie MeTauibl — TMPOCTHIE BelIecTBa. BaxHeitmme
COCTMHEHUS INEIOYHBIX METa/UIOB — OKCHJIBI, THIPOKCHIBI M COJIM (XJIOPHIbI, KapOOHATHI,
cynb(daTel, HUTPaThl), MX CBOICTBA M NPHUMEHEHHWE B HApPOJHOM Xo03diicTBe. KamuiiHbie
ynoOpeHus .

Obwas xapakxmepucmuka 3nemenmos 2enasHou noozpynnel |l epynner. CTpoeHHe aToMoB.
[[lenoyHo3emenbHbIE ~ METALUIBI —  NPOCThIE  BElIECTBA. BakHeWue  COECOUHEHUS
HIEJTOYHO3EMENTbHBIX METAJIJIOB - OKCHJIBI,

TUAPOKCHUIBI U COJHU (XJIOpUJIbI, KapOOHATHI, HUTPATHI, CyIb(arel, GocdaTel), UX CBONCTBA U
MIPUMEHEHHE B HAPOTHOM XO35IMCTBE.

Amomunuii. CtpoeHne atoma, (pu3WyYecKre W XMMHUYECKHE CBOMCTBA MPOCTOTO BEIIECTBA.
CoenuHEeHHsI ATFOMUHHAS — OKCHJ U THUAPOKCHI, WX aM(OTEpHBIN xapakTep. Baxkueiimue comm
amomuHus. [IpuMeHeHne antoMUHUA U €70 COEAMHEHHUI.

Keneso. Ctpoenme aroma, (pu3MYecKHe W XHMHYECKHE CBOWCTBA IIPOCTOTO BEIIECTBA.
I'eneTnueckue psizibl Fe”* u Fe*'. Baxueiiume com xenesa. 3Ha4YCHHE XKene3a U €ro COSAMHCHHI
JUTSL IPUPOJIBI U HAPOAHOT'O XO35HCTBA.

Jemonctparmu. O0pa3ipl MIETOYHBIX U MIENOYHO3EMENbHBIX MeTauioB. OOpasibl CILIaBOB.
BzaumopneiictBue Hatpus, JUTUS U KaJIbLUs C BOAOW. B3ammoneicTBue HaTpuss U Mar"Hus C
KHCIIOpoioM. BzaumoeiictBue MetayuioB ¢ Hemetauiamu. [lomydenue ruapokcuon sxenesa (1) u
().

JlabopatopHeie ombiThl. 1. [lomydeHne u B3auMoneicTBHE THAPOKCUAA LMHKA C PacTBOpPaMHU
KACIOT W menovell. 2. Paccmorpenue oOpasioB MeTaiwioB. 3. B3anMozeicTBHE METauIOB ¢



pacTBOpaMH KHUCIOT M cojiei. 4. O3HakomyieHHE C 0OpaslaMH IPUPOIHBIX COCAMHCHUM HATPHS,
KaJTbIHSL, ATFOMUHUS 1 Py/IaMH skene3a. 5. KauecTBeHHbIe peaKiiy Ha HOHBI Fe®* nFe®.
OPI'AHUYECKUE BEHIECTBA

Tema 4. Opzanuueckue coeounenusn (14 u)

BemiectBa opraHM4YecKue W HEOPraHMYECKUE, OTHOCHTEIBHOCTH 3TOTO MOHATHS. [IprunHbI
MHOT000pa3usl yriepOaHBIX COSAUHEHUN. Teopusi CTpOEHUS OPraHMYECKUX COeAMHEHHH A. M.
Bbyrtneposa.

A 1 kx a H bl. CtpoeHue moJekynasl Merana. [lonste o romosornueckoM psiae. M3omepus
YIIEPOJHOTO CKejleTa. XHUMHUYECKHE CBOMCTBA alIKaHOB: PEAKIUs TOPEHHUs, 3aMEeIleHUs,
pa3ioxeHus u u3oMepu3anuu. [I[pumeHeHne Merana.

A 1 K € H bl. DTUJICH KaK pOJIOHAYaIbHUK TOMOJIOTHYECKOTO Psijia aJKeHOB. [[BoiiHAs CBsI3b B
MoJiekysie ATwieHa. CBoOMCTBa S3TUJIEHA: PEAKUUU MPHUCOECTUHEHUs: (BOAOpOJa, TrajloreHa,
TaJIOTEHOBOJIOPO/IA, BOJBI) U OKHUCICHHs. [IOHSATHE O MpeAenbHBIX OJHOATOMHBIX CIIHPTaX Ha
pUMepe ITAHOIA M JBYXaTOMHBIX — Ha MPUMEPE 3TU-JICHIVIMKOJSA. TpexaTOMHBIN CrupT —
mmnepud. Peaknun moymMepu3anuu 3tuiieHa. [1oMITHIIeH U ero 3HaYeHHE.

A 1k u H bl. Anietuner. TpoliHas CBs3b B MOJICKYJIC arleTiieHa. [[puMeHeHne aneTuieHa Ha
OCHOBE CBOWMCTB: peakluus TOPCHHS, NPHCOCIUHEHHUS XJIOPOBOJAOPOJAa U JalbHEHIIas
MOJIMMEPU3aIsl B TOJMBUHWIXJIOPHUI, pEakmus THApaTaluu aneTwieHa. I[lonarue o0
aJbJIeTUIaX Ha IPUMEPE YKCYCHOTO albJACTH/IA.

OkwuciieHne anpaerujaa B KUciaoTy. OJHOOCHOBHBIC IpelieibHbIE KapOOHOBBIC KHUCIOTHI Ha
MIpUMEPE YKCYCHOM KUCIIOTHI. E€ CBOMCTBa U TPUMEHEHHE.

Peaknuu stepudukanuu U MoHATHE O CIHOXKHBIX dhu-pax. XXupbl Kak CIOXHBIC 3(PHUPbI
TJIMIICPUHA U KUPHBIX KUCIIOT.

[TonsiTue 00 aMHMHOKHCIIOTAX Kak aM(OTEPHBIX OPraHUYECKHUX BellecTBax. Peaknuu
MOJIMKOHICHCAWH. benku, ux crpoeHue u OMOIoru4ecKas poJb.

[Tonsitue 00 yraeBomax. ['moko3a, ee cBoiicTBa W 3HadyeHHe. Kpaxman W 1emirono3a, ux
OuoJsiornyeckas poJb.

JemoHcTpanuu. Mogenu MoIeKyl MeTaHa M JAPYruX YIiIeBoJIOpoaoB. BzaumopelicTBue
STWJIEHA ¢ OpOMHOM BOJOM M pacTBOPOM IiepMaHraHarta Kainus. llomydenue amermiieHa
KapOWIHBIM criocoboM W ero ropenue. OOpasnpl ATaHOJA, ATUJICHTJIMKOIS W TJIUIECPUHA.
OKHCIeHHEe YKCYCHOM KHUCIOTHL IloimydeHme yKCycHO-3TUj0BOro 3¢upa. OMEIICHHE XKHpA.
Jloka3aTebcTBO HaMW4Ms (DYHKIMOHAIBHBIX TPYIIT B PAcTBOPaX AaMHUHOKHUCIOT. lIBeTHBIC
peakiuu OenkoB. BzauMopeicTBHe TIIIOKO3bI ¢ aMMHMA4YHbIM — pPacTBOPOM  OKcHIa  cepedpa.
I'maponmu3 ratoKo3bl M Kpaxmaia.

Jlaboparopusie ombIThl. 1 M3rotoBnenue moseneit Mojekya — yriaeBojoponoB. 2.  CaoiicTsa
ruiepuna. 3.B3anmMoeiictere rmoko3sl ¢ ruapokcunaoM Meau (11). 4. BanmoneiictBrue kpaxmaia ¢
HOJIOM.

TemaTnyeckoe NIAHUPOBAHUE

Ne Koxa- | Jlara Jara
n/n Conep:xanue BO | (mi1an.) | (paxkr.)
qacoB
Beenenne 4
1.| Ilepuonuueckuii 3aKOH U NEPUOJIUYECKASI CUCTEMA XUMUUYECKUX
anemenToB JI.M.Menaeneena
2.| XapakTepucTuka XUMHUYECKOTO 3JIEMEHTA Ha OCHOBAaHUU €0
nojyoxenus B [ICXD Menneneesna.
3. | OcHoBHBIE KIIacChl coeTMHEHNUH, cBolicTBa. Kimaccuduxars
BeniecTB. [ eHeTnyeckas CBs3b.
4. | Xumuueckue CBOMCTBA CoeMHEHUI. AM(POTEPHOCTS.

paBHOBecCHe

Tema 1. CkopocTh XMMHYECKHX peaknnii. XUMHYeCcKoe 3]




CKOpPOCTh XUMUYECKUX PEAKIUH.

3aBHCUMOCTh CKOPOCTH XHUMHYECKHX PEaKIUH OT pa3iIuyHbIX
(hakTopOB.

OO6patuMble 1 HEOOpaTUMBIE PEAKIINU.

Xumudgeckoe PaBHOBECHUC.

©oN OO

O6o6menne u cucremMaTu3anys 3HaHUM 1o Teme «CKOpOCTb
XMMHYECKUX PEaKIHii»

O6o6menne u cucremaTu3anus 3HaHUM 1o Teme «CKOpOCTh
XMMHYECKUX PEaKIHii»

Tema 2.HeMeTaJIbI.

20

11.

Hewmerannbi: atoMbl 1 ipocThie BemecTBa. Kucinopoa, 030H,
COCTaB BO3/yXa.

12,

["anmoreuns!

13.

CoenmaeHne rajioreHoB.

14,

Kucnopon.

15,

Cepa.

16.

COQZ[I/IHGHI/UI CCPBLI.

17,

Cepnas kucnorta. Colu CepHOM KUCIIOTHI.

18.

A30T.

19.

AMMHax.

20.

Conu aMMOHUH.

21,

A30THAsI KUCIIOTa U €€ CBOMCTBA

22,

Conu a30THOM M a30THCTON KUCIOT. A30THBIE YIOOpEHUsI.

23.

Docdop.

24,

Coenunenus Gocdopa.

25,

Yraepon.

26.

Okcupl yriaepoja.

217,

KapOoHarsl.

28.

Kpemuuii. CunukaTHasi IPOMBIIIJICHHOCTb.

29,

O606H.I€HI/IC U CHCTeMaTH3allls 3HaHUM 1o TeMe «Hemeramasy.

30.

KonTponpHas padora o reme «Hemeramiby.

Tema 3. XuMH4YeCKUil NPAKTHKYM

31.

[Tomydenne ammuaka v UCCIEOBAaHUE €T0 CBONCTB.

32.

Pemienne OKCIICPUMCHTAJIbHBIX 3a/1a4 Ha paCliO3HABAHHUC
KaTHOHOB U aHHOHOB.

33.

Pemrenne OKCIICPUMCHTAJIBHBIX 3a/la4 Ha paCliO3HaBaHUC
KaTHOHOB M1 aHHOHOB.

34.

[Toryuenue okcuna yriepona (4) u u3ydeHue ero CBONCTB.
Pacno3naBanue kapOOHATOB.

Tema 4. MeTaJLJIBI

15

35.

[Tonoxxenne meramioB B IICXD J[.U. MenneneeBa. duzndeckue
CBOMCTBa METAJLJIOB.

36.

XUMHWYECKHE CBOMCTBA METAIJIIOB.

37.

OO61re NOHITHS 0 KOPPO3HH METAJIJIOB.

38.

CriaBel




39.

IlonyyeHue MeTajuIos.

40.

[Ienounkie METAILILI.

41.

COCI[I/IHGHI/ISI IICJI0OYHBIX MCTAJIJIOB.

42.

[llenoyno3eMenbHBIC METAJIIbI.

43.

COGI[I/IHCHI/IH IICJIOYHO3EMCIIBHBIX METAJIJIOB.

44.

AmroMuHUNR

45.

CoennHeHnsd aTFOMUAHAS.

46.

Keneso

47.

CoenuHEeHNS Kejie3a CO CTEIEHBIO OKUCIICHUS +2 1 +3.

48.

OO0001eHUE U CUCTEMATU3ALIUS 3HAHUM
o teme «MeTauib»

49.

KonTponbHas pabota no teme «MeTamibhy.

50.

HpaKTI/I‘-IeCKaH pa60Ta no TeMe «MeTab»

Tema 5. Opranuyeckue BemecTBa

14

51,

[Ipenmer opranndeckoil XxumMuu. Teopusi CTpOCHUS
opranndeckux coenquHennii A.M. byrieposa.

52,

[IpenenbHblE YIIIEBOAOPOIBI.

53.

[IpenenbHblE YIIIEBOAOPOIBI.

54,

HenpenenbHble yriieBOgOpOIbl. DTUIICH.

55,

HenpenenbHble yrieBoaoposl. ANETHIICH.

56.

ApOMaTI/ILIeCKI/Ie YTJIICBOAOPOBI.

57,

CnupTsl

58.

AJpaerunsl

59.

[Tonsite o crnoXxHBIX dhupax. Kupsl.

60.

AMHUHOKHCIIOTBI

61.

benxu

62.

Yrnesoanl

63.

O606H.I€HI/IC Y CHCTEeMaTH3allisl 3HaHUM 110 TEME ((Opl"aHI/ILIeCKI/IC
BCIICCTBa»

64.

HToroBoe 3aHATHE I10 OpraHquCKOﬁ XUMHUU

65.

Pesepn

66.

Pesepn

67.

Pesepn

68.

Pezeps

HTOro: KOHTpOJIbHbIE PabOThI-3; MPAKTHUECKHUE -O




