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7 COJAEP)KAHUE YYEBHOI'O MIPEAMETA
8 xiace’

70 4/roa(24/nen.;3 y-pesepBHOE BpeMsi)

Tema 1. llepBonauaibHble XUMUYEecCKHe NOHATHS (18 u)

[Ipenmer xumuu. Xumus KaK 4aCcTh €CTECTBO3HaHUs. BellecTBa U UX
cBoiicTBa. HucThle BenecTBa U cMecH. Crioco0Obl OYMCTKU BEMIECTB: OTCTaWBAHKE,
(uIIbTPOBaHNe, BEITIAPUBAHKE, KPUCHALIUZAYUS, OUCHULIAYUSL, XPOMAMOZPAGPUSL.
duzruuecKkre U XUMUYECKUe siBlIeHNs. XuMuueckue peakunu. [IpusHaku
XUMWHECKUX PeaKiinii ¥ YCIORUS ROZHWKHOBEHUS ¥ TEUSHUS XUMUUECKUX
peakiui.

ATOMBI 1 MOJIEKYJIBL. BelecTsa MOJIEKYIIPHOTO ¥ HEMOJIEKYJIIPHOTO
cTpoeHus. KauecTBEHHBIN M KOJMYECTBEHHBIN cocTaB BellecTna. [IpocTeie
CIO)KHEIE BeHIeCTBA. XHMHUYECKHUH DEeMEeHT. S3BIK XUMHH. 3HAKH XUMHYECKHUX
3IIEMEHTOB, XUMHYECKHE (OPMYJibl. 3AKOH NOCTOSHCTBA COCTABA BELIECTB.

AtoMmHas euHUNA Macchl. OTHOCUTENBHAs aTOMHAs U MOJIEKYJISIpHAs! MacChl.
KonuuecTBo BenecTBa, Mosib. MossipHas macca. |

BanenTHOCTh XMMHYECKUX dlIeMeHTOB. OnpeienieHue BaIeHTHOCTH 3JIEMEHTOB
no Qopmyiiam ux coeuaeruit. CocraBieHne XuMUYeCKuX Gopmyda mo
BaJICHTHOCTH.

Xumuueckue ypapaenud. Kiaccnduxanus xumudeckux peakiuii no yucny u
COCTaBY MCXOJIHBIX U IOJy4E€HHBIX BEILECTB.

Jemoncrpanun. O3HakoMIIeHHE ¢ 00pa3LiaMy IIPOCTHIX U CIIOKHBIX BEIIECTB.
CrocoOBI OYMCTKH BEIIECTB: KPUCTAIUIN3ALNS, JUCTHILISALNS, XpoMaTorpadus.
OnbiThl, TOATBEPKAAIONINE 3aKOH COXPaHEHHA MacChl BElieCTB.

XHUMUUCCKUC COC/MHCHMS KOJIMHYECTBOM BelecTsa 1 Mouib. Mojielib
MOJIIPHOTO 00beMa Ira3oB.

JlaGopaTopHblie onbIThI. PaccMoTpeHre BENIECTB ¢ Pa3TMIHBIMU
¢u3nvyeckuMu cBolicTBaMu. PazeneHre cmecH ¢ OMOIIp0 MarauTa. [Ipumepsr
(PHU3MUECKUX 1 XUMAYECKUX SBIIEHAN. Peakiyu, WUTFOCTPUPYIOILHE OCHOBHBIE
IPU3HAKK XapaKTePHBIX Peakiuid. PasziiokeHre OCHOBHOTO KapOonara meau(ll).
Peakuus 3aMeIeHUs MEIH KEJIC30M.

IpaxTnueckue paboThl

* [IpaBuiia TexHUKH 0€3011aCHOCTH MPpH paboTe B XMMHUYECKOM KaDMHETe.
OsHakomiieHHe ¢ 1ab0paToOpHbIM 00OPYI0BaHUEM.

* OQuHCcTKa 3arpsA3HEHHON [TIOBAPEHHOU COJIM.

Pacuernbie 3aaun. BerMicieHIe OTHOCHTEIBHON MOJEKYJIIPHON Macchl
BellieCTBa 10 (popmyJie. BrIUrcIieHHe MacCOBOI HOJH 3JIEMEHTA B XUMHYECKOM
COeIMHEHHH. Y CTaHOBIIEHHE TPOCTeiiei (popMylibl BEIECTBA 10 MACCOBBIM
JIONSIM 3TIEMEHTOR. BEIYHCIeH s 0 XUMUYECKHM YPABHEHHAM Macchl UIU




KOJIMYECTBA BEIECTBA 10 M3BECTHOM Macce WU KOJIHMYECTBY OOHOI'O U3
BCTYNARIIHUX HITH MONMY4YarOouXCi B PpCakiiiu BCHICCT‘B.

Tema 2. Kucaopon (5 1)

npupoie. PUBHMUCCKUC H XUMUHYCCKUC CBOUCTBA.
Ilonyyenue, npumenenue. KpyroBopot kucnopoa B nipupoe. I openue. OKCubl.
Bozayx u ero cocrap. Mepiennoe oxucinenue. TennoBoii adhdext xumudeckux
peaxmmii. ‘

Tonnuso u crnocober e20 cocuzanus. 3amyTa aTMOCPEPHOro BO3IyXa OT
3arpsi3HEHUH.

Jemouncrpanun. [Tonydenne n coOmpanre KHCIIOPOIa METOIOM BhITECHEHHS
ROZJTYXA, METOJIOM BRITECHEHUS BOJIEL. Onpenenenne coctara ro3nyxa. Korrexyuu
Hegmu, KaMeHHOo20 Vel U NPOOYKMO8 UX nepepabomKi.

JlabopaTtopHbie onbiThl. O3HaKOMIICHHE ¢ 00pa3aMy OKCHJIOB.

IIpakTn4yeckas padora. [lonydeHne U cBOiCTBa KUCIOPOAA.

PacucTHbIC 3aa%H PacdeTs HO TCPMOXHMIIECKHM YpaBHEHHAM.
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Tema 3. Bogopon (3 4)

Bonmopon. Haxoxienue B nipupose. Gusndeckue 1 XUMUHECKUE CBONCTBRA.
Bomopox — BoccranoButens. [lonyuenue, mpuMeHeHHE.

Jlemouncrpanumn. [Tonyuenue Bojiopojia B annapare Kunna, nporepka
BOJIOPO/Ia HAa YUCTOTY, TOPEHUE BOAOPOA, COOMpaHKe BO0PO/ia METOIOM
BBITECHEHHUS BO3J(yXa U BOJIbL.

JiabopaTopHbie onbiThl. | loNlyueHre BOJIOpo/ia ¥ W3y4eHHE ero CBOKCTB.
BzanmopeiicTBue rRofiopoia ¢ okcuaom memu(ll).

Tema 4. PacrBopel. Boaa (6 1)

BoJia — pacTBopuTelib. PacTBOPUMOCTD BELECTB B BojAe. OlipeaencHue
MacCOBOM JI0JIM pacTBOpeHHOro BewecTsa. Boga. Metojibl onpejienieHus cocraBa
BOJIBI — aHanu3 U cuHTe3. MuU3nyeckre ¥ XUMHUYECKHe CBOWCTBA BOJIBL. Bona B
IpHpoe B crocoObl ee OUMCTKU. KpyroBopoT BobI B IPUPOJE.

I[eMoHchal'mn. Amnanns Boabl. CHHTE3 BOJIBL.

[IpakTHyeckas padora. I [puroTosneHue pacTBOPOB COJIEN C ONPE/ICICHHON
MAacCOBOM N0JIel pACTBOPEHHOI'O BEIECTRA.

Pacuernble 3agaun. Haxoxmenne MacCoBOH A0NM paCTBOPEHHOTO BEIIECTBA B
pactBope. BeruucieHre Macchl pacCTBOPEHHOTO BELIECTBA U BOABI IS
OPUTOTOBJIEHHS PACTBOPA OIPEICICHHON KOHLIEHTPALIUH.

Tema 5. OcHOBHBIE KJIACCHI HEOPraHHYECKHX coeuHeHHnH (9 1)

L N ex g -
Okcuabi. Kiiaccu®uxaiimi. OCHOBHBIC M KUCJIOTHBIC OKcuAbl. HoMeHKAaTYDA.
vy ¥

du3nyeckre U Xxumuueckue cBorcTna. [lonyuenue. I lpumenenue.
Ocunosanus. Knaccubukanms. Homenknatypa. Guznueckue ¥ XuMuieckue




cBoiicTBa. Peakuus Helitpanuzauuu. [Tonyuenue. [Ipumenenue.

Kuciorst. Knaceuduxanus. Homenknatypa. @usudeckye 1 XUMUYECKUE
CBOMCTBA. BbITeCHUTENbHbIN psi)i MeTaJu10B H. H. bekerosa. [IpumencHue.

Conan. Knaccudukanus. Homenknatypa. @uzuveckie U XuMudeckme
coiicTa. CriocOOBI MOTYUEHUS CONEH.

I'eneTnveckas cBsA3b MEXIY OCHOBHBIMH KJIaCCaMH HEOPTraHUYECKHX
COEJIMHECHUN.

JMeMoHcTpanuH. 3HAKOMCTBO ¢ 00pa3liaMHi OKCHJIOB, KUCIIOT, OCHOBaHW U
coneii. HeliTpanu3aius 11eJi04H KUCIOTON B MPUCYTCTBHH MHAWKATOPA.

JlaGopaTopubie onbiThi. ONbITH, MOATBEPKAAICIHE XMU4YECKE CBOMCTBA
KHCJIOT, OCHOBaHHH.

TipakTnyeckas padora. Perienne sSKCNepUMEHTANIEHBIX 33719 IO TeMe

«OcHOBHBIE KJTaCChI HCOPraHuICCKHX COeTUHEHUID».

Tema 6. lieproanHueckiii 3aKOH W TNEPHOAHYECKAN CHCTEMa XHMHYECKHX
ajiemenToB /I. U. Menpgeneesa. Ctpoenue aToma (8 u)

[TepBbie MOMBITKH KITACCUPUKAINN XUMAISCKUX JIeMeHTOB. [loHsTHE 0
IpyILIax CXOAHbIX sjieMeHTOB, TTepnojueckuii sakon /1. V. Menaeneesa.
[epuoauueckas TabMa XUMUYECKUX DJIEMEHTOB. [ PyIIIibl K
nepuosl. Kopomxuil u OnuHHsILI 8APUAHMbL NEPUOOUYECKOU Mabauysl. 3HAUYESHHUE
nepuoauueckoro 3akona. XXwsus u nearensnocts JI. M. Menneneera.

Crpoenune atoma. CocTaB aTOMHBIX sfep. OnekTpoHsl. M3otonsl. CTpoeHne
3JIEKTPOHHBIX 060IOUEK ATOMOB TIEPBBIX 20 HIIEMEHTOB MEPHOAUYECKOM CHCTEMBI
1. V1. Menpeneena.

.}IaﬁepaToprle onbIThl. B3anMozelicTBue rupokeua HUHKa © paCTBopaMH

Tema 7. CTpoeHue BewmiecTB. XumMH4eckasi cBsi3b (9 4)

DIeKTPOOTPHULIATENEHOCTh XUMUYECKUX 3JIeMEeHTOB. OCHOBHBIE BHJIBI
XUMHYECKOH CBA3H: KOBAJIEHTHAS HEMOJISIPHA, KOBaJIEHTHAs TIONAPHasi, HOHHAs.
BaJileHTHOCTDb 9JIEMEHTOB B CBETE MJIEKTPOHHOM Teopur. CTeneHb OKUCIEHHMS.
IIpaBuna onpeneneHus CTENEHNU OKUCIEHUS 31eMEeHTOB. OKUCIUTENbHO-
BOCCTAHOBUTEIBHEIE DEAKITUL.

Kpucrannnyeckue peleTky: HOHHasl, aTOMHAs M MOJEKyJIsipHAasL.
Kpucraniuieckue 1 aMop(HbIE BEIECTBA. 3aBUCUMOCTH CBOUCTB BEIECTB OT
TUINOB KPUCTAJUINYECKUX PELIETOK.,

HemorcTpanun. O3HaKOMIICHUE ¢ MOJEIISIMU KpHCTaJIqueCKHX pemeTOK
KOBAJICHTHDBIX W HOHHDBIX COCHMHCHMM. oT b

CBOMCTB COEJIMHEHHUH ¢ KOBAJIEHTHBIMU 1 HMOHHBIMH CBS3SIMH.

Tema 8. 3axkon Aporaapo. MoasipHbiii 00beM ra3zon (3 4)

3axou Asoraapo. Momsapusiii 065¢M ra3zoB. OTHOCHTENHHAS TUIOTHOCTE TA30B.
O0BeMHBIE OTHONICHNS TA30B MMPU XUMHUUYECKUX DEaKITUIX.




Pacuernnie 3agaun. O6beMHBIE OTHOILIEHUS TA30B IPH XUMHYECKUX
peaknyax.

BpraucieHus 10 XUMUYECKAM YPaBHEHHUSIM MacChl, 00beMa H KOJIHYCCTRA
REINECTRA OJIHOTO W3 MPOIYKTOR PEAKIUH 110 MAcce UCXO/THOrO BelllecTRa, 00heMy
UTA KOJIMYECTBY BEINECTBA, CONEPKAIIETO OIIPENIENIEHHYIO OO MPUMECEH,

Tema 9. Tajiorenbl (6 1)

[lonoxxeHue rajoreHoB B NepUOIMYECcKOi TabIUIe M CTPOSHHE X aTOMOB.
Xnop. Dusnyeckue U XUMHUYECKHE CBOMCTBA Xuopa. [Ipumernerue. XopoBogopo.
Cousitast kucjiora 1 ee cosin. CpaBHUTEbHAS XaPAKTEPUCTHKA IaIOreHOB.

HemoncTpanuu. 3HAKOMCTBO ¢ 00pa3liaMHu TPUPOJIHBIX XJTOPHJIOB.
3naxoMcTBO ¢ Qr3MdecKUMU cRoicTBaMu ranoreHoB. Ilomyuenue xnoporoiopona
Y €r0 PaCTBOpPEHHUE B BOJE.

JlaGopaTopHbie onbITHI. Pacro3HaBaHue COJISHON KUCIOTHI, XJIOPHIOB,
OpoMUJI0B, HOJUIOB U HOA. BEITECHEHHE IraJION€HOB JAPYT APYIrOM U3 pacTBOpa MX

COCOHMHCHMHA.
AW s anrd e al amm Pl s mnmamlll s o s s
LEPARTHACIRGN pavlide. Liu.ﬁ_y HOHKMC CUJIHEUKM RKuliiUibl M M3yHCHKC CC
CBOMCTB.
9 knace

70 u/ronp(2u/nen.; 2u-pezeprHOe BpeMH)

HEOPT'AHUYECKAS XUMUA

T

Tema 1. JaexkTponuruyeckan auccoumauus (1

=

DIEKTPOJIMTHI U HEAJIEKTPOIMTHI. DNEKTPOJUTHYECKAS TUCCOIMAIIMS BEIIECTB
B BOJHBIX pacTBopax. Monsl. Katnons! U aHuoHbL. [ uopammuas meopus
pacmeopos. SNEKTPOTUTIHYECKas AUCCOLHAllMs KUCIIOT, LeJiovel 1 coseil.
Cnalbbie ¥ CHbHBIE DAEKTPOIUTLI. CTeneHb AUCCoLManuu. Peakiun MOHHOrO
obmeHa. OKHCIUTENBHO-BOCCTAHOBHUTEbHEIE peakiiui. OKUCIUTENb,
BoccTaHoBUTENE. [ udponuz coneit.

Jemoncrpauun. VcnbiTanue pacTBOPOB BELIECTB HA MJIEKTPUUECKYIO
[IPOBOAMMOCTS. [[BHKEHHE HOHOB B HIEKTPUIECKOM TIOJIE.

JiaGoparopubie onbiThbl. Peakiiny oOMeHa MeKIy pacTBOPaMK JIEKTPOIUTOB.

IpakTHyeckas padora. PenieHue s3KkCriepuMEHTalbHbIX 33/1a4 110 TeMe
«INMEKTPOITUTHIECKAS TUCCOIAATIVSY.

Tema 2. Kucaopoa u cepa (9 4)

= = a =2}
Tlonoxkenne KUCJiopoha U CCpbl B MICPHUOAWYCCKOM CHCTCMC XMMHYCCKHX

BJIEMEHTOB, CTPOSHUE UX aTOMOB. AJUIOTPONUS KMCJIOPO/a — O30H.
Cepa. AnnmoTtponus cepbl. Duznueckue U xumudeckue croictra. Haxoxnenue




B nipupoye. Iprumenenue cepsl. Oxenn cepsi(IV). CGPOBO,D;OpOJIHaﬂ ¥ CepHUCTAs
KACTIOTH U ux comu. Oxcwp cepoi( V). Ceprasi kucaoTa u ee CoJiu.
OKHCIUTENIbHBIC CBOMCTBA KOHIICHTPHPOBAHHON CCPHOM KHCIIOTHI.

Tonamue o ckopocmiu XUmMU4ecKux. peaxyuil. Kamanmamopbl

Jdemoncrpanun. ANIOTPONUS KUCIOPOAA U cephl. 3HAKOMCTBO ¢ 06pasiaMu
TIPUPOIHBIX CYIB(HIOB, CYyIb(aTOB.

JlaGopaTophbie onbiThl. PacniozHaBanue C}’JILd)I/II[- cynbhuT- u cynbdar-
MOHOB B pacTBOpE.

IIpakTnueckas padora. Penienne sxcnepuMeHTaIBHEBIX 3a/1aM 110 TEME
«Kucnopog u cepa».

PacuyeTrHbIe 3aa4d. BeraucieHus 10 XHUMHYECKAM YPaBHEHUSAM PeaKiuii
MACChI, KOJTMUECTBa BellleCTBa WM 00heMa 10 U3BECTHOU Macce, KOJIMYECTBY
BEIeCTBA UM 00beMy OJTHOTO U3 BCTYMAIOIIMX HIIH TTOMYUYAIONTHXCS B PeaKiuu
BEIIECTB.

Tema 3. Azot u docdop (10 )

srdhoaes S Tap ~zx ETONIOLAY

TosioxeHiE a30Ta 1 POCHopa B MCPHOAHICCKOM CHCTCME XHMHYCCKHX
3JIEMEHTOB, CTPOEHHE UX aTOMOB. A30T, (PU3MUECKUE U XUMHYECKHE CBOMCTRA,
nojnydyeHue U npumenenue. Kpyrosoport azora B npupoje. AMvuak. ®usndeckre
¥ XMMUYECKHE CBOMCTBA aMMHaKa, I0Iy4eHue, npuMeHenne. Coiyu aMMOHMUS.
Oxcunpt azota(il) u (1V). Asornas kucnora u ee conu. OKUCIUTENbHBIE CBOMCTBA
a30THOM KHCJIOTHI.

dochop. Anmorporust hochopa. Ouznveckre W XMMUYECKHe CROWCTRA
doctopa. Oxcup (bg o a{l ). Op mhnc:d;npg s KMCIIOTA ¥ €€ COJN.

Munepanousie yoobperus.

Hemoncrpanuu. [lonyyenne aMMHuaKka U €ro paCTBOPEHHE B BOJIE.
O3nakomiieHHe ¢ 00pa3liaMu IPUPOIHBIX HUTPATOB, (POC(aTos.

J aﬁﬁpaTupﬂnle 6mbiThi. B3anmoaciicTBre cosicii aMMOHUSA CO
ienodamMu. JszHakoMleHue ¢ d30mibiyiu U Qocoprvimu yoobpeiusiii.

IIpakTHYeckue padoThI

* [Tonyuenne aMMHaKka U U3y4EHHE ETO CBOMCTB.

* Onpedenenue MuHepanbHuIX YOOOpeHUi.

Tema 4. Yriepoa u kpemuuii (7 4)

[onoxenue yriiepojia 1 KpEMHHMS B IEPUOAMYECKON CUCTEME XUMUYECKUX
HIIEMEHTOB, CTPOCHHME UX aTOMOB. Y JIEpPO/JI, AJUTOTPOIHbIE MOAU(DHUKALUY,
(pU3nYECKHE U XUMMHUUYECCKHE CBOMCTBA y1JIEPOd. Y TIapHbli a3, CBOWCTBA U
(PU3HUONOrHYECKOE JICHCTBUE HA OPraHu3M. Y INIEKUCIIbIM a3, yrojibHas KUCI0Ta U
ee conmu. KpyroBopoT yriepojia B ipupo/ie.

Kpewmnuwnit. Oxcun xpemuusa(lV). Kpemnueras xucnora u ee comu. Cmexno.

Lemenm.
Jemoncrpanuu. Kpucraimuieckue pelieTKd anMasa u rpa(bHTa 3HaKOMCTBO
¢ o0pasnaMu MPUPOJIHEIX KapOOHATOB ¥ CHAUKATOB. O3HaKOMIeHUe ¢ PANUYHBIMY




sudavu monnuea. O3HaKoMmaAeHue ¢ BUOAMU CIMEKA.

JiaGopaTopubie onbiThi. U3HaKOMIIEHHE CO CBOWCTBAMH H
B3aHMOIIPEBPALLICHUSMH KapOOHATOB U ruApoKapOOHATOB. KauecTBeHHbIC
peakiuy Ha KapOoHAT- U CUIUKAT- OHBL.

IpakTnueckasn pabora. Ilonmyuenwve oxcuna yrnepona(IV) u uzyuenue ero

cBoiicTB. Pacrio3HaBaHue KapOOHATOB.
Tema 5. Oomme cBoiicTBa MeTa/uI0B (14 1)

TTonoxenue MeTannoR B MEpUOANIECKOl cHcTeMe XUMUYEeCKUX JIEMEHTOB
. 1. MenpgeneeBa. Metaiutmueckas cBsi3b. OHU3HUECKHE U XUMHUYECKHE CBOMCTBA
METaUIOB. Psaj1 HAanpsHKeHUH MeTalIOB.

[ToraTre 0 MmeTasmypruu. CriocoObl osy4eHus MeTauioB. CIuiaBsl (CTallb,
qyTYH, AIopamoMuHmil; 6ponsa). [Ipobnema 6e30TX0AHBIX MPON3BOCTS B
MCTaJULyPridd i OXpaHa OKpYkKaroiel cpe/ibl.

Illenounbie meTauibl. [loj10XKeHNEe IIENOYHBIX METAUIOB B IEPUOIMYECKOI
CHUCTEME U CTpoeHue aToMoB. Haxoxnenue B npuposae. @uzudeckue u
XUMHIecKre cBoiicTea. [IpuMeHeH e 111eT0YHBIX METAIJIOB U UX COSAMHEHMI.

‘I{esiounosémesibHbIe MeTaLIbl. TTOIOKEHUE 1{EI0YHO3EMEIBHBIX METAIUIOB
B IIEPHOJIMYECKOM CUCTEME M CTPOSHHE aTOMOB. Hax0XJieHHe B IPUPOJIE.
Kanenmii u ero coemnenus. JKecTKOCTh BOJIBI U CIIOCOOBT ee VCTPaHEHHS.

Amomunuii. Ilonoxenue amoMuHuS B IEPUOMUECKON CHCTEME U CTPOSHUE
ero aroMma. Haxoxnenue B npupoze. Puznyeckue 1 XUMUYECKUE CBOHCTBA
a/BOMUHHA. AM(OTEpHOCTD OKCH/Ia ¥ THAPOKCUIA ATFOMHHHUS.

Keneso. [lonoxeHue xenesza B IEPHUOIUUECKOIN CUCTEME U CTPOEHHUE €ro
aroma. Haxoxxnenue B ipupoze. PusnyecKue U XUMHYECKHE CBOMCTBA eses3a.
Oxcuipl, TiApoKcHabl U coiu xenesa(ll) u sxenesa(lll).

HMemMoncTpanuu. 3HaKOMCTBO ¢ 00pa3liaMy BOKHEHIIINX COJEH HATPHS, KaJus,
NPUPOAHBIX COEIUHEHUN KAJIbLUSL, PYIaMU XKeJe3a, COSJUHEHUSIMHU aJllOMUAHNUS.
B3auMozeiicTBHE MIETOYHBIX, EOYHO3EMENBHBIX METAILIOB U AJIFOMHUHUS C
Bogioii. CiKUraHUe JKele3a B KUCI0poJe U XIIOPE.

JlaGopaTopHbIe ONbITHI. [ loy4eHre rHIpOKCUa aJlOMUHNS U
B3aNMOJICHCTRHUE €ro ¢ KUCIOoTaMu W menouamu. [ lonyaenue THIPOKCHIOR
xemneza(Il) u xxeneza(lll) u B3auMopelicTBHE UX ¢ KHCIIOTAMU U IIENTOYAMY.

IIpakTHYeckHne padoThI

e Penrenne SKCriepMMeEHTANIbHBIX 3a1a4 110 TeMe «DieMeHTh [A—IIIA-

IPYII MePHOTUUECKON TaOIMLIbI XUMHYECKUX DIIEMEHTOBY.

» PellicHie 3KCHCPHMCHTANBHBIX 387129 MO TeMe «MeTallbl H X COCMHCHH.

PacueTHbie 3afat4i. BbHUCICHUSA 0 XUMHUYCCKIUM YPAGBHCHMAM MacChi,
o0BpemMa MM KOJIMYECTBA BEILECTBA OHOTO M3 MPOAYKTOB PEAKLMU I10 Macce
HMCXOJHOTO BEIECTRa, 00hEMY WIIH KOTHUECTBY BEIIECTBA, CONEPKAIIETO
OTIpeNIeICHHYIO 100 IPUMECEH.




OPTAHHYECKASA XUMUA
Tema 6. liepsoHatiajibibie MpeAcTaB/ieHsi 00 OpraHiYecKAX BeMeCTBax (2 4)

[TeproHauankHEIE CBEJIEHUS O CTPOSHUH OpraHuYeckux Bemects. OCHOBHEIE
IIOJIOXKEHHS] TEOPUM CTPOEHHUS OpraHudeckux coequHenuit A. M. bytneposa.
Mzomepus. YpoiieHHds KiacCupuraims OpraHndcCKux CoeiMHEHUI.

Tema 7. YraeBomopoani (4 4)

iipedesibiibie yIiieBOAOPOAbi. VieTaH, 5Tad. CuU3HvecKie U XUMHYSCKUE
cBolicTBa. [Ipumenenue.

Henpeneasubie yriieBoiopoasl, JtujieH. @uzndeckne U XUMHYECKHE
cBoiicTBa. [Ipumenenue. AnetuneH. J[HeHOBBIE YTIIIEBOOPO/IbI.

Honsimue 0 yukauveckux yeneso0opodax (Yuxkioankanst, 6eHzom).

Tipupoanble HCTOYHUKY YIJIEBOAOPOAOB. HedTh U NPUPOAHbIA a3, ux
TIpUMeHeHne. 3amuTa aTMoCchepHOT0 BO3IyXa OT 3arpsI3HEHHUS.

Aeggggrgagz!ﬂ!ﬁ Moyenw Montekyn opranmveckux coeuaenuit. Nopenwne
yIJIEBOJIOPOJIOB M OOHAPYKEHUE NTPOAYKTOB UX ropeHus. KauecTBeHHBIE peakIim
Ha s1rneH. O6pa3ibl He(pTH U IPOAYKTOB UX MepepabOTKH.

JIaﬁoPaTopHme ONBbITHI. DTUJIEH, €TO TTOYYEHHE, CBOMCTRA. Ayemunen, e2o
noxyqe:me, ceouCmea.

Pacyernas 3a5a4a. YCTaHOBJIEHHE HpocTeiimeli (OpMyIibl BEIMIECTBA 110
MaCCOBBIM JIONISIM DJIEMEHTOB.

Tema 8. Cpupre (2 1)

— 5 KA
A

Onnoaromvubie cnuprthi. Metanon. Jranon. Gusnieckue cBOCTBA.
DOu3nonoru4ecKoe AeicTBUE CIIUPTOB Ha opranusM. llpumenenue.

MHoroaToMuble CHHPTHI. DTUIEHIIUKONb. [ muuepuH. Ilpumenenne.

Hemoncerpanun. KommdecTBEHHBIN OMBIT BBIAEIEHHST BOJOPOJA U3 STHIOBOTO
crupra. PacTBOpEHUE ITHIIOBOTO CITHPTA B BoJie. PacTBOpeHue rHIEpHHa B BOJE.

KadecTBeHHbIE peaKLii HA MHOTOATOMHbBIE CIIUPTHI.
Tema 9. KapGonoBblie kucioThl. Kupsbi (3 )

MypaBbuHas ¥ yKcycHas KucaoThl. dusndeckue ceokicrsa. lpumenenue.

Boiciuune kapOoHoBbie kucaoThl. CTeapuHOBAs KACIOTA.

JKUpbl — HPOAYKTHI B3aUMOAEHCTBUSL [NIMLEPUHA U BbICLLMX KAPOOHOBbBIX
KucnoT. PoJb )kMpoB B nporiecce oOMeHa BellecTB B opranusmMe. KanopuitHocts
KHUPOB.

Jemoncrpanuu. [lonydeHue U CBOMCTBA YKCYCHOM KUCIIOTBI. I/Iccne)mBaHHe
CBOMCTB JKHPOB: PACTBOPUMOCTD B BOJIE W OPTAaHUYECKHUX PACTBOPUTEISIX.

Tema 10. Yraesoas! (2 4)




FJIIOKOBB., caxapos3a — Ba)KHEMIIHe IIpeaACTaBUTCIIN YIIIEBOAOB. HaXO}KI[GHI/Ie B

npupope. GotocuHTes. Pollb ritoK03bl B TUTAHUU U YKPETTIEHUHT 30POBbSL.
Kpaxman v Heinio/103a — IpUpOAHbIe HoIuMepbl. Haxoxaenue B npupose.
ITpumenenue.

Jemoncrpanun. KavecTBeHHbIE peakny Ha TITIOKO3Y U Kpaxmall.

Tema 11. bejiku. [oaumvepsi (S u)

benku — 6uononumepsl. Coctas 6enkoB. OyHkiuu 6enkoB. Posb 6ekos B
nuTanuu. TloHsTHs 0 PepMEHTaX W FTOPMOHAX.

ITosiumepbl — BBICOKOMOJICKYJISIPHbIC COeIMHEHMs. | l0JUITHIIEH.
IMonunponunen. Ionusununxnopua. I'lpumeHenve monumepos.

Xumug u 300poBee. JlekapeTra.

HNemoucTpanun. KauecTBeHHbIe peakiiui Ha 6eltok. O3HAKOMIIEHHE C
obpazuaMil H3AENHI U3 TONMATHIICHA, TIOJMIPOTUIIEHA, T0JIMBUHIJIXJIOPHIA.




INIAHUPYEMBIE PE3YJIBTATHI U3YYEHUS YYEBHOI'O IIPEJIMETA

B pesyabTaTe H3yvyeHHsi XHMHH YUCHHK HAYYHTCS:

OOBACHITE CYTH XMMUYECKHX IIPOIIECCOB;

HasbiBaTh npu3HaKky ¥ YCIOBHS POTEKAaHUs XMMUYECKUX PeaKLiMii;
YCTaHABJIMBATD [IPUHAMJICHKHOCTh XMMUYECKOM PeaK MK K OlPeIEiEHHOMY
THILY 110 OHOMY M3 KJIACCH(PUKALMOHHBIX IPU3HAKOB: 1) 10 YUCITY H
COCTaBy

VICXOJTHBIX BEHECTB ¥ POJYKTOR PEAKIHH (Peakivy COeJIMHECHMS,
pasyioxKeHus, 3aMellleHns] 1 o0MeHa); 2) 110 BBLACICHUIO WITH TTOTIOLIEHUIO
TEIJIOTHI (peaKIiy 3K30TePMHUYECKIE W DHI0TEpMHUYECKHe); 3) 1Mo
W3MEHEHHIO CTEIICHEW OKUCIICHUS XMMHYECKUX DIIEMEHTOB (peaKkiuu
OKUCAHUTENAbHO-BOCCTAHOBHTENbHbIC); 4) 110 06paTHMOCTH Tipolecca
(peakuuu oOpatumbic U HeoGpaTuMbie),

COCTaBJIATh YPABHEHUS IEKTPOIMTHIECKON JUCCOLHMALIMUI KUCTIOT,
[Ieo4Yen, Cone; MonHbe U COKpallEHHbIE NOHHBIE YPABHEHUS peakiui
0oOMeHa; ypaBHEHHSI OKUCITUTEITbHO-BOCCTAHOBATENBHBIX PEAKIIMH;

NPOrHO3APOBATE MPOYKTH XUMHUYECKUX PEAKIHHI 110
(popmynam/Ha3BaHUAM KCXOJIHBIX BEILIECTB; ONPEAeiATh HCXOAHbIE
BeIecTBa 1Mo dmnmynaM/HanaHHﬂM TTPOJIYKTOB PEAKIIVH;

(«uenque») npeBpameHHH HeOpFaHH‘iGCKI/IX BemecTB pastquzx KJIACCOB;
BBISIBJISITH B MPOIIECCE SKCIIEPUMEHTA MMPU3HAKH, CBUAETENBCTBYIOMIHE O
MPOTEKaHUU XMMHYECKOH PEaKluu;

TIPUTOTOBJATH PACTBOPKI € ONpeeiEHHONH MaccoBoi JoNeH pacTBOPEHHOTO
BEIIIECTBA;

onpenensaTh XapakTep Cpe/ibl BOAHBIX PaCTBOPOB KUCJIOT U IlleJoueH 1o
W3MEHEHUIO OKPACKH WHIMKATOPOR;

IIPOBO/IMTH KaUYECTBEHHBIE PEAKIINH, TOATBEPKIAIOLIME HAJTMYHE B BOJHBIX
pacTBOpax BeIIeCTB OTACABHEIX HOHOB

T FTSTT Y ITAAMNTAITAIIAOT IV DATITASATD X AITITARMLT TID
GH};eHeHHTU llp}IﬁaﬁKcmllUu i J.l\d\_ll_ll. Gl TCwingiA U\JL.L.I.HU Lis iv UALI\JLVIJ i

M3YYEHHBIX KIIACCOB/TPYIIT: METAJUIbI M HEMETaJUIbl, OKCU/Ibl, OCHOBaHMUS,
KUCJIOTBL, COJIH,

COCTaBJIATH (POPMYJIbI BEILIECTB 10 MX HA3BAHUSIM;

OTPeNeNsaTh BAIEHTHOCTb U CTENEHb OKUCIIEHUS DIIEMEHTOB B BEILECTBAX;
COCTaBIISITh (JOPMYJIBI HECOPTaHUICCKUX COCAUHCHUI MO BAJICHTHOCTSIM U
CTEeIeHsIM OKUCIIEHWT 3JIEMEHTOR, 4 TAKXKE BHDHTIFJM HUOHORB. VKA3aHHLIM B

OHORB, V¥
TabJIHIe PACTROPUMOCTH KUCTIOT, OCHOBAHUI U CONeH;
OOBACHATH 3aKOHOMEPHOCTH U3MEHEHUS] (PU3NIECKIX U XUMHUIECKUX
CBOMCTB IMPOCTHIX BEMIECTB (METAJIOB M HEMETAJJIOB) M MX BBICIINX
OKCH/JIOB, 00pa30BaHHBIX AJIEMEHTAMH BTOPOTO ¥ TPEThEro epHo/IOB;
Ha3bIBaTh OOLIHE XUMIMCCKHE CBOMETBA, XapaKTepHbIe s TPYITI
OKCHJIOB: KHUCHOTHBIX, OCHOBHD




Ha3bIBaTh 001ME XUMUYECKHE CBOMCTBA, XapaKTepHbIe ISl KaXKIOTO M3
KJIACCOB HEOPraHUYECKUX BELLECTB: KUCIOT, OCHOBAaHUH, COJICH;

e [PUBOAMTb HPUMEPBI PEAKIHMH, MOATBCPIKIAIOININX XUMHYCCKHE CBOUCTBA
HEOPraHMYeCKHX ReIECTR: OKCUJIOR, KHCITOT, OCHOBAHWN W COMe;

¢ OHNPEHEIATH BEHIECTBO-OKUCIHUTEND K BEINECTRO-BOCCTAHOBUTEND B
OKHMCIIMTENbHO-BOCCTAHOBUTENBHBIX PEAKIIHIX;

s COCTaBJISTh OKUCIUTEIbHO-BOCCTAHOBUTENBHBIM Oamanc (I H3yYeHHBIX
peaKIyii) 10 IIPeUIOJKEHHBIM CXeMaM PeaKLuii;
MIPOBOJUTE Jab0OpaTOPHBIC ONBITHI, TOATBEPKAAIONIHE XUMHUUCCKHC
CBOICTBaA

e OCHOBHBIX KJIACCOB HEOPIraHUYCCKHUX BCIICCTR;
Yuenuk NOJYYHUT BOIMOKHOCTD HAYUYHTHCH !

* IPOTHO3MPOBATh PE3yJIbTAaThi BO3/ICHCTBHS Pa3/IMUHbIX (JAKTOPOB HA M3MEHEHKE
CKODPOCTHU XMMHUYECKOW PeakIinu;

* MPOTHOIUPOBATE PE3YIIETATH BO3ACHCTRUS PARNUUHELIX BAKTOPO

XUMHUYECKOTO PaBHOBECHSI.

* IPOrHO3UPOBATH XUMHYECKHE CBOMCTBA BEILIECTB HA OCHOBE MX COCTAaBa U
CTPOEHHS; '

* IPOTHO3UPOBATH CHOCOGHOCTE BEIECTBA IPOSBIATL OKUCITUTENbHbIE HITH
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BXOAAIIHUX B €I'0 COCTaB,
® BBIABJIATE CYIIECTBOBAHUE reHeTUYeCKOM B3aMMOCBS3H MEX Y BEIIECTBaAMHU B

pAaay: MpoCTOE€ BEMIECTBO — OKCHJ] — IHAPOKCHUT — COIIb,

T OATTTADMNATIT TT2ATT TIMNADMNATITATT UITATTIIiTan i/ iaiao TTMONALTTT TN TAACTIATTADATITATN &~
® OPrallds0BLIBaTh; HPOBOANTL YHCIIMYCCKIMC ITPDOCKTLI 110 HCCIICAOBAIIHIO CBOHCTB
FELETTTERSVEER IARACGIMAIIITAY DOaFIIANS IO TIIIIoONSOaad BIISIIoiiias
BCHICUTE, MMUKUGLHIMIA BAMHUT AR LM HSACURUTC 3HAYNCHEC
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