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IHosicHuTeJLHAA 3aNIMCKA
PaGouasi nporpamma yueOHoOro kypca mo xumum s 11 kiiacca cocraBjieHa Ha OCHOBe:

1. 3akona «O0 o6pa3zoBanuu B Poccuiickoii @enepauuu» ot 29.12.2012r. Ne 273-

denepaabHOTO TOCYyJITapCTBEHHOTO  00pa30BaTeNIbHOTO  CTaHAApTa CpeIHero
obmiero oopazoBanus (mprka3z MuHncTepcTBa 00pa3oBanus U Hayku PO ot 17 mas

2012 Ne 413, ¢ u3MeHEHUSIMN);

OcHoBHoO# 00pa3zoBaTensHOU nporpaMMbel MOY «I'umHuazus Ne 11»;

3. Honoxenuss MOY «'umuazus Ne 11» «O cTpykType, mOpsaKe pa3padOTKU U yTBEPIKICHHS

pabouunx mporpamMm yueOHbIX KypcOB, AUCUUIUINH (MOIYIEH)»;

Vueonoro miana MOY «I'umnazusg Ne 11»;

I'ogoBoro yyeOHOro KajaeHIapHOro rpaduka Ha TeKyIIui y4eOHbIH rof;

N

o s

MecTo yueOHOro Kypca B y4eGHOM IIaHe.

YueOusiii mman MOY «'umuazust Ne 11» otBoaut 34 yaca Ha u3ydeHue y4eOHOTO Kypca
o xumuH B 11 kmacce. JlaHHBIN KypC SBIISICTCS IOTHYHBIM U aKTYJIBHBIM JOTIOJTHEHUEM K yUeOHOMY
npeaMety «XuMus. YTi1yOJeHHbIH yPOBEHbY.

JlanHast nporpamma obecrneunBaeT peaau3aio o0pa3oBaTeIbHON TPACKTOPUH, CBSI3aHHOM
C yriayOnéHHbIM u3ydeHneM xumun. Copeprkanue paboueil mporpaMMbl YIUTBIBAET HE TOJIBKO
MIPEeIMETHOE COJIEP>KaHNE M BO3PACTHBIE IICUXOJIOTHYECKUE OCOOEHHOCTH 00y4aeMbIX, HO U
pOoGUIBHYIO MOJITOTOBKY K O0OYYEHMIO B BBICIIEH LIKOJIE, B KOTOPOI XUMMS SBISETCS
npodunupyronieit rucuuruinHoi. JlaHHbIN ydeOHbI Kype peaan30BaH ¢ IPUMEHEHHEM
000pyI0BaHUS IETCKOr0 TeXHonapka «KBaHTOpHyM».

JlaHHBIN KypC MO3BOJISIET MOATOTOBUTH O0YYaIOUINXCS K OCO3HAHHOMY M OTBETCTBEHHOMY
BbIOOpY Oyayiel npodeccuu, K MOCTYIICHHUIO B BY3, B KOTOPOM XUMUS SIBISETCS PO(PUIBHOM
JUCIUIUIMHOM, yCIEUTHOMY O0yUYEHHIO B HEM.

Heanb kypca: O6001UUTH, CUCTEMATU3UPOBATh, PACIIUPHUTD U YIITYOUTh 3HAHUS yYalIUXCs
1o oO11ei 1 HeOpPraHMYECKOH XUMHH.
3agauu Kypca:

. (hopMUPOBATH Y YUAIIMXCS 1IETOCTHOW CUCTEMBI 3HAHUH O BaXKHEHIITNX
3aKOHOMEPHOCTSIX B O0ILEH U HEOPraHMUECKOW XUMUH;

. IIPUBUTH HaBBIKM PEIICHUs] HECTAHIAPTHBIX XUMHUYECKHUX 33/1a4 MOBBIIIEHHOTO YPOBHS
TPYAHOCTH;

. IPOJOJDKUTH (POPMHUPOBAHKE HA KOHKPETHOM y4eOHOM MaTepuase yMEHHIA:

CpaBHUBATbh, aHAJTU3UPOBATH, COMIOCTABIATh, BRIUWIEHATh CYILIECTBEHHOE, CBA3HO, TPAMOTHO U
JIOKa3aTeJIbHO U3JlaraTh y4eOHBIA MaTepual,

. c(hopMUpPOBATh y yYaIIUXCSl YHUBEPCAIbHbIE YUeOHbIEe JeHCTBUS;
. Pa3BUTH MMO3HABATEIbHBIN UHTEPEC K U3YUCHUIO XUMUH;
. MOMOYb YYaIlTUMCSI B OCO3HAHHOM BbIOOpE Mpodecchu.

[Iporpamma yueOHOTO Kypca HarpaBiieHa Ha JOCTH)KEHUE 00yUJaIOMIUMUCS CIECTYIOLIHX
JIUYHOCHIHBIX PE3YNbIamoeg.

1. 0CO3HaAHUe POCCUICKON I'paX1aHCKON UIEHTUYHOCTH, IATPUOTU3MA, YyBCTBA
TOPAOCTH 32 POCCUICKYIO XUMUYECKYIO HAaYKY;
2. 20Mo6HOCMb K OCO3HAaHHOMY BHIOODY AalibHeIIe 00pa3oBaTeNbHOM TPACKTOPHH B

y4eOHBIX 3aBEJICHUSX, TJI€ XUMUS SBIIACTCS MPOGUITUPYIOMIECH TACIUILTAHOM;
3. YMeHue yupasisiTh CBOEH MIO3HABATEIBHON AEATEIBHOCTBIO,



4.20moenocmov u cnocobnocms K 00pa30BaHHIO, B TOM 4YHCIE camMo0Opa3oBaHUIO, Ha
MPOTSKEHUH BCEH KU3HU; CO3HATEILHOE OTHOIICHHUE K HEMPEPHIBHOMY 00pa30BaHUIO KaK YCIOBHUIO
YCIIEIIHOM PO eCCHOHAIBHON M 00IIECTBEHHON ACSTEIbHOCTH;

5. hopmupoeanue HaBHIKOB HKCIIEPUMEHTATIBHOMN 1 HCCIIEIOBATEIBCKOMN JIESITENIEHOCTH;

6. yuacmue B TyOITUIHOM MPEACTABICHUHU PE3YIBTATOB CAMOCTOSTEIHHON
MO3HABATEILHOM JEITCIIFHOCTH,

1. yuacmue B TPOPWILHBIX OJTUMIINA/IAX PA3IUYHBIX YPOBHEH B COOTBETCTBUU C
JKEIaeMBbIMH pe3yIbTaTaMU U aJIeKBAaTHOM CaMOOIIEHKOW COOCTBEHHBIX BO3MOYKHOCTEH;

8. npuHAmMuUe U peanuzayusa NEHHOCTEH 310poBOT0 U 0e30macHOro odpasa KHU3HH,
Henpusimue BPEIHBIX TPUBBIYEK (KYPEHHS, YIIOTPEOICHUS aJIKOT0JIsI, HAPKOTUKOB) Oyraroaaps
3HAHUIO CBOWCTB HAPKOJOTUYECKUX U HAPKOTUYECKHUX BEIIECTB; COOIOICHNE TIPABHI TEXHUKU
0€30MacHOCTH B MPOIecce pabOTHI C BEIIECTBAMH, MaTepruajiaMy B yueOHOU (Hay4IHOM) JabopaTopuun
Y Ha IPOU3BOJICTBE.

Ilpeomemnvimu pe3yivmamamu V3y9eHUs: yaeOHOTO Kypca [0 XUMHUH  SIBIISTFOTCS

1) 3HaHUe (NOHUMAHUE) GANCHEWUUUX XUMUYECKUX NOHAMUTL: BEILECTBO,
XUMHUYECKHUH 3JIEMEHT, aTOM, MOJIEKYJIa, OTHOCUTE/IbHbIE AaTOMHBIE ¥ MOJIEKYJIIPHbIE MACChl, HOH,
XMMHYECKasl CBSI3b (KOBAJECHTHAsSI MOJISIpHAs U HENOJISIpHAsl, MOHHAs, METAJUIMYECKast, BOJOPOAHAS ),
JIEKTPOOTPHUILIATEIBHOCTh, BaJE€HTHOCTh, CTENIEHb OKUCIIEHHS, MOJIb, MOJIApHAs Macca, MOJIIPHBIN
00beM, BEIIeCTBA HOHHOT0, MOJIEKYJISIPHOTO 1 HEMOJIEKYJISIPHOTO CTPOECHUS, OKUCIIUTENb U
BOCCTAHOBUTEIIb, OKUCIIEHUE U BOCCTAHOBJIEHUE, KaTaJIU3aTOPbI U KaTallu3, TEIIOBOH 3 eKT
peaklny, OCHOBHBIE THUIIBI XMMHUYECKHUX PEAaKIUM (COETMHEHMS, pa3I0KEHMs, 3aMELIEHHsI, 0OMEHa),
BU/IbI (THJIPUPOBAHUS U JETUAPUPOBAHMS, THAPATALIMU U IEeTUpATALUH, TOJIMMEPU3ALIUN U
JeNOJIUMEPU3ALIMY, TTOJTUKOHICHCAIMN U U30MEPU3allii, KaTATIMTUYECKUE U HEKaTATUTUUECKUE,
TOMOTEHHBIE U T€TEPOreHHbIE);

2) 6blA6/1CHUE 83AUMOCEA3U XUMUUECKUX NOHAMUTL 111 OOBSICHEHUSI COCTaBa,
CTPOEHHUSI, CBOUCTB OTJEIBHBIX XUMHUUECKUX O0OBEKTOB U SBICHUM;
3) npuMeHeHUue 0CHOBHBIX NONONHCEHUTL XUMUYECKUX Meopuil: TEOPUU CTPOCHHUS aToMa

Y XUMHUYECKOW CBS3U, IEPUOJUUECKOTO 3aKOHA U MEPUOJUUECKOM CUCTEMBl XMMUYECKUX 3JIEMEHTOB
/1. 1. MenneneeBa, NpOTOHHON TEOPUH, TEOPUU CTPOCHHSI OPTAHUYECKUX COCIUHEHUN - JUIS
aHaJu3a COCTaBa, CTPOEHUS M CBOMCTB BEILIECTB U NPOTEKAHUS XUMUUECKUX PEAKIUA;

4) YyMeHue Knaccugpuuupoeams XUMUYECKHUE BEIECTRA;

5) YyCHanogieHue 63aumocea3ell MeX 1y COCTaBOM, CTPOSHHEM, CBOMCTBaMH,
IMPAKTUYCCKUM IMTPUMCHCHUECM U ITOJTYUCHUCM BaXKHEUIIINX BCIICCTB,

6) 3HAHUE OCHO8 XUMUUECKOU HOMEHKIAMYPbl U YMEHUe Ha3BaTh XUMHUYCCKUE
COCIMHEHUS 10 GopmyJie, 1 Ha00O0pOT;

7) onpeoenenue: BAICHTHOCTH, CTETICHH OKHCIICHHUS XUMUYECKUX DIIEMEHTOB, 3aps/I0B

MOHOB; BUJIOB XUMHUYECKHUX CBSI3€H B COCIMHEHUAX U TUIIOB KPUCTAINIMYECKUX PEHIETOK;
IPOCTPAHCTBEHHOTO CTPOCHHS MOJIEKYJ; OKUCIIHMTENS U BOCCTAHOBUTEIIS; MPOILIECCOB OKUCTICHUS U
BOCCTAHOBJICHUSI, MPUHAJTIC)KHOCTH BEIIECTB K PA3JIMYHBIM KJIACCaM OPTraHUYECKHUX COCIUHEHUH;
TOMOJIOTOB U H30MEPOB; THITOB, BHIOB M Pa3HOBUIHOCTEH XUMHUCCKHX PEaKInu; 8) ymenue
Xapakmepu3zoeams XMMUYECKIE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHMYECKUX COCIMHEHUM;

9) o6vacuenue:

— IPUPOIBI XUMHUYECKOH CBSI3M (MOHHOM, KOBAJICHTHON, METAJUTMYECKOM, BOJIOPOTHON ),

— 3aBUCUMOCTH CBOMCTB OPraHWYECKHX BELIECTB OT UX COCTaBa U CTPOCHUS;

10) ymenue:

— COCTaBJISITh YPaBHEHUSI OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIINI C TOMOIBIO METOA
3JICKTPOHHOTO OajaHca;

— IIPOBOJIUTH PACYETHI IO XUMUICCKUM (POpMYJIaM B YpaBHEHUSIM;



— TPOBOAMUTH XUMHYECKHH OJKCHEPUMEHT (J1labopaTopHBIE W MPAKTHUYECKHE paboOThI) C
cobuoieHreM TpeOOBaHMH K MpaBWjiaM TEXHUKHU 0€30TaCHOCTH ITPH pab0Te B XMMHUYECKOM KaOWHETe
(;maboparopun).

MertanpeaAMeTHBIMHM pe3yiabTaTaMH H3ydeHusiydeOHoro kypca mo xumuu B 10 kiacce
aBisieTcs GOpMHUPOBAHNE YHUBEPCAIbHBIX yueOHbIX nericTBuil (YY ).
Peryiasitusnabie YY/I:

1) CaMOCTOSITENIbHO OOHAPYKUBATh U GOPMYJIUPOBATh YUEOHYIO IPOOIIEMY, OTIPEAEIIATh
1enb y4eOHOW AesITeIbHOCTH, BBIOMpPATh TEMY MPOEKTA;

2) BBIJIBUTaTh BEPCUU PEIICHUS TPOOJIEMbI, 0CO3HABATh KOHEUHBIHN pe3yabTaT, BEIOUpaTh
13 NIPEAJIOKEHHBIX U UCKaTh CAMOCTOATEIbHO CPEACTBA JOCTHXKEHUS LIENH;

3) COCTaBJIATh (MHAUBUAYAIbHO WM B TPYIIIE) IJIaH peIIeHUs TPOoOIeMbl (BBIIOTHEHUS
IIPOEKTA);

4) paboTas 1o IUIaHy, CBEPSITh CBOU JIEUCTBUSA C 1I€JIbIO U, IPU HEOOXOAUMOCTH,
UCHPABJIATH OIIMOKH CaMOCTOSATENBHO;

5) B IMAJIOTe C YYUTEJIEM COBEPIIEHCTBOBATH CAMOCTOSITENILHO BbIpaOOTaHHbIE KPUTEPUU
OLICHKU;

6) paboTast 1o MpeJI0)KEHHOMY U CAMOCTOSITENIbHO COCTaBIEHHOMY IUIaHy,

HCII0JIb30BATh HApAAy C OCHOBHBIMU U JOMOJHUTCIIBHBIC CPCACTBA (cnpaBqua;I JaTeparypa,
CJIO’KHBIE TIPUOOPHI, KOMITBIOTED);

7) IJTAHUPOBATH CBOIO HHIMBUYaTbHYIO 00pa30BaTEIbHYIO TPACKTOPHIO;

8) YMETh OLICHUTD CTEIICHb YCIICITHOCTH CBOCH MHIMBHIYaTbHOM 00pa30BaTeIbHON
NEeSITeTIbHOCTH;

IloznaBareabubie YY/I:

1) aHaJM3UPOBATh, CPABHUBATH, KJIACCU(DHUIIMPOBATH M 000011aTh (GAKTHI U SIBICHHUS,
BBISIBJISITh IPUYHMHBI M CIICACTBHSI IIPOCTHIX SIBJICHUH;

2) OCYIIECTBIISITH CPABHEHUE U KIACCU(PHUKAIIUIO, CAMOCTOSITENILHO BEIOUPasi OCHOBAHMUS
Y KPUTEPUH JIJIsl YKa3aHHBIX JIOTHYECKUX OTNIEPAIIHIA;

3) CTPOUTH JIOTHYECKOE paCCyKACHHE, BKIIOYAIOIee YCTaHOBICHUE IPUYNHHO-
CIICACTBCHHEIX CBSI3CH;

4) CO3/1aBaTh CXEMAaTUYECKUE MOJICIIU C BbIIEJICHUEM CYIIECTBEHHBIX XapaKTePUCTUK
00BEKTA;

5) COCTaBIISATh TE3UCHI, PA3INYHbIC BUBI INIAHOB (TIPOCTHIX, CIOKHBIX U T.I1.);

6) npeoOpa3oBbIBaTh MHPOPMALIMIO U3 OJHOTO BUJIA B IPYToM (TabJIUIly B TEKCT U TIP.);

7) caMOMYy CO3/1aBaTh HCTOYHUKH MH(OPMAILIUK Pa3HOTO TUMA U JJISl pa3HbIX ayUTOPUH,
coOmroaTh MHOOPMAIIMOHHYIO TUTHEHY U MTPpaBWiIa HH()OPMAIIMOHHON OE30TaCHOCTH;

8) YMETb UCIIOJIb30BaTh KOMITBIOTEPHbIE U KOMMYHUKAIIMOHHBIE TEXHOJIOTUU KaK

WHCTPYMEHT JUUIS TIOCTHXKEHUSI CBOUX LIEJIEH;
KomvmynukaruBHbie YY/1:

1) CaMOCTOSITENIbHO OPraHU30BBIBATH yUeOHOE B3aUMOEHCTBHE B rpymIe (ONpeaAesiTh
oO11ye e, pacupeeNiaTh POiIH, JOrOBapUBATLCS APYT C APYTrOM U T.J1.);

2) OTCTanBas CBOIO TOUKY 3PEHHUSI, IPUBOIUTH ApTyMEHTBI, IOJITBEPKaasl MX (haKTamH;

3) B IUCKYCCUU YMETb BBIJIBUHYTh KOHTpapryMeHTHI, iepedpazupoBaTh CBOIO MBICIIb
(BMajeHne MEXaHN3MOM IKBHUBAJICHTHBIX 3aMEH);

4) YUUTBCS KPUTHYHO OTHOCUTBCSI K CBOEMY MHEHHIO, C JOCTOMHCTBOM IIPU3HABATh
OIMMUOOYHOCTh CBOET0 MHEHUS (€CJIM OHO TAKOBO) U KOPPEKTUPOBATH €T0;

5) HOHUMas MO3ULMIO JPYroro, pa3anyaTh B €r0 peuu: MHEHHE (TOUKY 3peHHs),
JI0Ka3aTeNbCTBO (apryMeHThI), (aKkThl U T.11.;

6) YMETh B3TJISIHYTh Ha CUTYAlMIO C MHOM MO3UIMHU U IOTOBAPUBATHCS C JIFOJIBMH UHBIX

MO3ULIHH.



YyeOHO-TeMaTHYECKOE IJIAHUPOBAHUE.

Ne Tema KonnuectBo
Y4eOHBIX 4acoB
1. OCHOBHBIC TIOHATHS XUMHH: XUMHUYICCKUE dJICMEHTHI U 2
xuMuueckre Gopmysibl. Borpocs! u ynpakHaenus (2 gac)
2. OCHOBHBIE 3aKOHBI XUMHUH 2
3. CrpoeHue BelecTa 3
4. XuMudeckas CBs3b 3
5. XUMUYEeCKHE peaKIny U 3aKOHOMEPHOCTHU MX TPOTEKAHUS. 6
6. OKHUCITUTETEHO-BOCCTAHOBUTENIBHEIE MTPOIECCHI 6
7. OCHOBHBIE KJIACCHI HEOPTAHUYECKHX BEIIECTB 7
8. Pemenre koMOMHUPOBAHHBIX PACUCTHBIX 3314 5
Bceero 34

Coaepxxanue nporpaMmbl

1. OcHoBHBIE OHSTHSI XUMUM: XUMHYECKHeE YJIEeMEHThI H XUMH4YecKHe (POPMY.JIbI.
Bonpocs! u ynpa:kaenust (2 4ac)

OCHOBBI aTOMHO- MOJIEKYJISIPHOTO YU€HUS. ATOMBI M MOJICKYJIbl. XUMUYECKHUIA SJIEMEHT,
MIPOCTOE BEILIECTBO, CI0XKHOE BEUIECTBO .BalleHTHOCTD U CTeNeHH OKUcIeHus . PacueTsl 1o
XUMUYECKOH (hopmyIie.

2. OcHOBHBIE 3aKOHBI XUMHH (2 Yac)

Mouib- eguHUIA KOJIMUECTBA BellecTBa. MosipHas macca. 3akoH ABOrapo

Bbruncrienue OTHOCUTENBHBIX MJIOTHOCTEH BEIIECTB B ra3000pa3HOM COCTOSIHUU

3.Ctpoenue BemecTna (3 yaca)

Ctpoenue aroma. CocTostHHE AJIEKTpOHA B aToMe. KopnycKysipHO-BOTTHOBOM Ayann3M
anektpoHa. KBaHTOBBIE unciia. DIeKTpOHHBIE KOH(PUTYpaun aToMoB. [IpaBuia 3amonHeHus
SHEPreTHYECKUX YPOBHEH U MOAypOBHEH. BaneHTHbIE 37IeKTPOHBL 8, P, d,  anementsl. M3MeneHne
aTOMHOT'O paguyca U 00pa30oBaHUE HOHOB. DJIEKTPOHHBIE POPMYIIBI U TpadUIECKHAE CXEMBI aTOMOB
XUMHYECKHUX IJIEMEHTOB.

4. Xummnueckasi cBsa3b (3 yaca)

Tunsl XUMUYECKOH CBSI3U: HOHHAS, KOBAJICHTHAS, METAJTUYECKasi, BOAOPOIHAS. MeXaHU3MBI
00pa3oBaHUs XUMHUYECKOU CBsI3u. KpucTammnaeckne penieTki. 3aBUCHMOCTh CBOHCTB BEIIECTB OT HX
CTPOEHHUSL.

5. XuMHn4ecKue peakinuu 1 3aKOHOMEPHOCTH HX nMpoTexkanus (6 yacos)

I'oMorenHble u rereporeHHbie peakiui. CKOpocTh XUMHUUECKHUX peakiuil. @akTopsl,
BJIMAIONINE HA CKOPOCTh XUMHUECKUX PEAKIN. 3aBUCUMOCTb CKOPOCTH PEaKIUH OT MPUPOIBI
BEIIIECTB, TEMIEPATyphl, KOHIIEHTPAINH, TUIOIIA/IA COPUKOCHOBEHHS, HATUYHS KaTaau3aTopa.
Pacuer ckopocTH peaknuy pu N3MEHEHHH TeMIIEpaTyphl, KOHIICHTpaNuy, AaBieHus. Koncranrta
CKOPOCTH.

OO6paTUMOCTh XUMUYECKUX peakiuii. XUMU4ecKoe paBHOBecHe. KOHCTaHTa XMMHUYECKOTO
paBHOBecus. OmnpeneneHne CMEIeHUsI XMMUYECKOT0 PAaBHOBECHSI IPU BO3ICUCTBUU PA3TUYHBIX
(akTOpOB: TEMIIEPATyphl, KOHIICHTPAIIUH, JABJICHUS, JOOABICHUS dJIEKTPOIIUTA.

DK30TepMUYECKHE U SHI0TepMHUUYECKUE peaknu. TemnoBoil 3¢ (hekT XuMHUIECKON peakuu.

Temnora cropanus u TerioTa o0pa3zoBanus. TepMOXUMUYECKUE YPaBHEHHS.

PactBopsl. PacTBopenue. PactBopumocTs BemiecTB. HachleHHbIEe 1 HEHACHIIIEHHbIE
pactBopbl. KonmnuecTBeHHAst XapaKTepUCTHKaA pacTBOpa. PacueT MaccoBoii 10N pacTBOPEHHOTO
BEIIECTBA, MOJIIPHON KOHILIEHTPAIMH BEIIECTBA B PaCTBOPE.



Teopus 3MEKTPOIUTHUECKON TUCCOLMALMU. DIEKTPOIUTHI U HEDJIEKTPOIUTHI. Peakiumn
oOMeHa B BOJIHBIX PacTBOpax AJIEKTpoJauToB. OnpeenaeHue cpebl BOJAHBIX PACTBOPOB
3JIEKTPOJIUTOB. BOLOpOAHBII ITOKA3aTENb.

[onsitue runponusza. KonmnyecTBeHHast xapakTepuCcTUKa FHAPOIN3a. ['naponus oopaTUMbIi 1
HeoOpaTtuMblil. PakTOPHI, BIUSAIOMIKE Ha THIponn3. [ uaponn3 Heoprannyeckux BemecTs. Cpena
pacTBOpa dIEKTPOIIUTA.

Pewenue pacuemmnwix 3a0au na:

- OnpeneneHre CKOPOCTH XUMUUECKON peaKIUH.

- CMmenieHre XuMUYECKOr0 PAaBHOBECHSI.

- MaccoBast 10151 BeniecTBa B paCTBOPE U MOJISIpHAsE KOHIEHTPALUSI.

- TennoBoii a3 dexT XMMUYIECKON peaKIyu.

[Tpaktrueckas padota 1 «M3mepenue TemioBoro 3¢ dexTa XUMHIECKUX MTPOIIECCOBY

[paktuyeckas paboraNe2 «Peakuuy HOHHOTO OOMEHa»

[IpaxTrueckas padorta Ne3: OmnpeneneHue cpeabl pacTBOpa EKTPOJIUTA.

3auer mo Teme.

6. OKHCJIUTEIBHO-BOCCTAHOBHTEIbHBIE ponecchl (6 yacoB)

Crenensb okucnenus. [lonsatue OBP. Ilponieccsl OKUCIEeHNs U BOCCTAHOBJICHUA. TUIINYHBIE
okucauTenu u BocctanoButenu. Kimaccupukamus OBP. Bnusaue cpesl pacTBopa Ha oOpa3oBaHue
npoaykroB OBP. OBP B Heopranudeckoii u opranuyeckoil xumuu. CocTraBiaeHUe ypaBHEHUN
MOHHO-3JIEKTPOHHBIM METOJIOM.

Onexrponus. Katogusle u aHonHbIe npouecchl. [IpaBuna nporekanus peakuuii Ha KaToAe U
aHo/ie DJIEKTPOJIU3 PaCIlIaBOB IEKTPOIUTOB. DIEKTPOJIN3 PACTBOPOB HIIEKTPOIUTOB.

Pewenue 3adau na:

- [Iporuo3upoBanue npoaykroB OBP ¢ yyacTnem HEOpraHM4eCKUX U OPraHudeCcKuX
BELIECTB.

- DJIEKTPOJIN3 PACIUIABOB U PACTBOPOB COJIEH.

[IpakTrueckas padora Ne4: OKUCIUTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIMY B HEOPTaHUYECKOM
Y OpPraHUYeCKON XMMUH.

[MpakTraeckas padora Ne 6 DneKTpoau3 pacTBOPOB COJECH.

3ader no Teme.

7.OcHOBHBIE KJIACCHI HEOPraHMYeCKUX BemecTn (7 vac)

Knaccugukanus Heopranndyeckux BemecTs. OKCHIbI OCHOBHbBIE, KUCJIOTHBIE, aM(DOTEPHEIE,
Hecoseobpa3zyrone. KucnoTsl, ux kmaccuduxamnus u coicta. Conu, UX KacCUpHUKaLUs U
cBoiicTBa. OcHOBaHMs. AM(OTEpHBIC THIPOKCUBL. [ eHeTHYEeCKast CBSI3b MEXKIY KilacCaMH
HEOPraHMYECKHUX BEILECTB.

Pacuemmnuvie 3a0auu:

- Ha onpenenenue koauuecTa 0JHOrO U3 BELIECTB, ECIIM OJHO U3 pearupyrommx
BEIECTB IaHO B U30BITKE.

- Ha maccoByro 10110 mpumecel B UCXOJHOM BELIECTBE.

- Ha onpenenenne MaccoBOM A0JIM BBIXOJA MPOIYKTA PEAKIIUH.

Ipaxmuueckas paboma Ne6: «Oxcunpl. OCHOBaHUS

Ipakmuueckas paboma Ne7: «Kucnotsl. Commny

Ipakmuyeckasn paboma Ne§8: «Penienne sKkciepuMeHTaIbHBIX 33/1a4 Ha paCTIIO3HABAHHE
HEOPraHWYECKUX BEILECTBY.

Ipakxmuueckas paboma Ne9: «Komnaexcuvie coeounenus»

8. Penmenne KOMOMHHPOBAHHBIX pacueTHBIX 3a1a4 (5 yacoB)

PacueTrHble 3a1aun Ha cMecH BeliecTB. PacueTHble 3a/1a41 IO ypaBHEHUSM HECKOJIBKUX
MOCTIeI0OBATEIBHBIX PeaKIuid. ATOMUCTHKA B CJIOXKHBIX 3a7adax. 3a1auu ¢ y4acTHEM
KPHUCTAJUIOTUIPATOB.

3adeT o Kypcy.



Kaneﬂnapﬂo-TeMaaneCRoe IVIAaHUPOBaHUE

Ne Tema ypoka Koaso Jara nposeneHust DJIEeMEeHTBI COAepPKaHMus
0 4acoB

yp IJIAH ¢akr

Ka

1 2 3 4 5 6

1. OcHOBHBIE MIOHSATHSI XHMHH: XUMHYECKHE 3JIeMEHThI 1 XuMuieckue ¢popmy.abl. Bonpocskl u ynpaxkuenuss (2 gac)
1 | Cemunap 1. OCHOBHBIE TOHATUS XUMHH: XUMUYECKHE 3JIEMEHTHI U 1 OCHOBBI aTOMHO- MOJIEKYJIIPHOTO
xumuueckue Gopmyiibl. Borpock! u ynpakHeHUs yueHusl. ATOMBI U MOJIEKYJIBL.

XHUMUYECKUH JIEMEHT, ITPOCTOE
BEILIECTBO, CJI0KHOE BELIECTBO

2 | CemuHap 1. OCHOBHbIE MOHATHS XMMHUHU: XUMHUYECKUE IJIEMEHTHI U 1 BaneHTHOCTB 1 CTENIEHU OKUCIICHHUS.
XUMUYeckre (opMyIbl. 3a1auH. PacueTsl mo xumMuveckoi Gpopmyie

2. OcHOBHbBIE 3aKOHBI XUMHUH (2 Yac)

3 | Cemunap 2. ['a30BbIe 3aKOHBI. YTIPAXKHEHUS U BOMIPOCHI 1 Monb- eTMHUIA KOJIMYECTBA BELIECTBA.
MognsipHast macca. 3akoH ABorapo

4 | Cemunap 2. ['a30BbIe 3aKOHBI. 3a/1a4u 1 BrrunciieHue OTHOCUTENBHBIX

IJIOTHOCTEM BEIIECTB B Fa3006pa3HOM
COCTOSAHHH

3. Ctpoenne Bemectna (3 uyaca)




Cemunap 3. CTpoeHHE aTOMa U MIEPUOTHMICCKUH 3aK0H. Bompockl 1
YIIpaXHEHUs U 331a41

Snpo aroma. IIporonsr, HelTpoHsl,
DnekTpoHbl. U30TOIEL.

6 | DnexkTpoHHBIE KOH(PUTYpPAIIUH ATOMOB U HOHOB. 1 CocraBieHne 3JIeKTPOHHBIX (POPMYIT U
rpaduuecKux CXeM aTOMOB XUMHUYECKUX
3JIEMEHTOB.

7 | I3MeHeHHne aTOMHOTO pajnyca U 00pa3oBaHUE HOHOB. 1 DHeprus HoHu3aIuu. Paqnycer aToMOB 1
HMOHOB. DIEKTPOHHBIC (DOPMYIIBI HOHOB.

3. Xumuueckasn cBsi3b (3 yac)
8 | Cemunap 4. Xumudeckas cBsi3b. Borpocsr 1 HonHnas, koBaJIeHTHasA, METaJUIMYECKast,
BOJIOPOJIHAS CBSI3b
9 | Cemunap 4. Xummnueckasi cBsi3b. YIPaKHEHHS 1 MounekynsipHasi, aTOMHas, HOHHAS
KPUCTAIITMYECKHE PEIIETKH.
3aBHCHUMOCTH CBOICTB BEIIECTBA OT €ro
CTPOCHHUSI.
10 | Cemunap 4. Xumuueckas CBs3b. 3a/1a4u Pa3HOypOBHEBBIE TECTHI.
4. XuMH4ecKHe peakui U 3aKOHOMEPHOCTH HX nporekanus (6 yac)

11 | Cemunap 9. 3aKOHOMEPHOCTH MPOTEKAHMSI XUMUYECKUX PEAKITUH. 1 Peakiiuu roMOreHHbIE€ U TETEPOrCHHBIE.

Bomnpocsl, ynpakHeHus U 3a1a4u Cxopoctb peakiun. Koncranrta
ckopocTH. DaKTOpBkI, BIUSIOIINE HA
CKOPOCTb.

12 | Ilpaktuueckas pabora 1 «M3mepenue temioBoro 3¢dexra 1
XUMHUYECKHX MPOLIECCOB)»

13 | Cemunap 5. PacTBopbl. Bonpocsl, yripaxHeHUS U 3371a4H 1 ['omMoreHHbIE ¥ TETEPOTEHHBIE CHCTEMBI.
PacTBOpHMOCTB BELIECTB U €€
3aBHUCHUMOCTB OT TeMIIepaTyphI.

14 | Cemunap 6. PacTBOPBHI AIEKTPOIUTOB. DICKTPOIUTHUECKAS 1 DNeKTpOoauThl. HEeameKTpoIuTHI.
nuccounanusa. Monuele peakuuu. ['uaponus coneid. Borpocsl, CreneHsb 3JEeKTPOTUTHUECKOM
yIOpaXHEHHsI U 3a/1a41 nucconuanuu. Jlucconuanus KUcior,

OCHOBAaHUM U COJIEH.
15 | [Ipaktuueckas pabotaNe2 «Peakiuu HOHHOTO OOMEHAY 1 CuIibHBIE M CITA0BIE AIIEKTPOJIUTHI.

I'maponus coneit. pH pacTBOpoB coment.
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[Tpaktrueckas padota Ne3. OnpenesneHue cpeibl pacTBopa
AIIEKTPOJINTA.

DKcnepuMeHT Ha onpeaesneHue pH u
HaIpaBJieHUs TPOTEKAHUS THIPOIH3a.

5. OKHCJIMTEIbHO-BOCCTAHOBUTEIbHBIE MPoIecchl (6 YacoB)
17 | Cemunap 8. Tunsl XUMHYECKUX peakinid. Bonpocsl, yrpaXHeHUS | 1 Crenenb okuciieHus1. OKUCIUTEb.
3aaun BoccranoBurens. OkucneHue.
Boccranosnenue. Baxueiinme
OKUCJIUTEITN W BOCCTAHOBUTEIIH.
18 OBP c yuactrem qByX BOCCTAHOBUTENEH U OKUCIUTEIEH 3aBUCHUMOCTH OT CpeIbl pacTBOPA.
19 | DnexTpoan3 pacTBOPOB PACIIIIABOB COJICH. 1 [Tonsitue anextponusa. Katona. Anos.
20 | Pemenue pacdeTHBIX 3a7a4 Ha AJICKTPOJIU3 1 PacueTHple 3amauM ¢ MCIOJIB30BaHUEM
CYMMapHOTO YpaBHEHUS DJIEKTPOJIN3A.
21 | IIpaktuueckas padborta Ne4 OKHUCIUTEITHHO-BOCCTAHOBUTEIHHBIC 1 DKcrepuMeHT 1o npoBeaeHuto OBP
pEaKUHUH B HEOPraHUYECKON U OPraHUYECKON XUMHUH.
22 | IIpaktuyeckas pabota Ne 5 «DIeKTpou3 pacTBOPOB COJEH [pakTuyeckue 3aaaHus
6. OcHOBHBIE KJIACCHI HEOPraHMYECKUX BeecTs (7 vac.)
23 | Cemunap 7. OCHOBHBIE KJIACCHI HEOPTAHHIECKIX COCTTHEHHH. 1 Oxkcuapl. Knucnotsl. Conu. OcHOBaHUSI.
Pacuersl 10 XUMHUYECKUM ypaBHEHUIM. BOpocsl, yIpakHEHUs U
3aaun
24 | IIpaktnyeckas pabota Ne 6 «Okcuabl. OCHOBaHUS» 1 [Ilenoun, HEpaCTBOPUMBIE OCHOBAHUS,
aMmdorepHbie ocHOBaHM. OCOOCHHOCTH
XUMHYECKHX CBOMCTB.
25 | Ilpaktuueckas pabora Ne 7 «Kucnoter. Commy» 1 Conu cpenHue, KUCIble, OCHOBHEIE,
NBOIHBIE, cMelIanHble. OCOOEHHOCTH
XUMHYECKHX CBOMCTB.
26 | Ilpaktnueckas pabota Ne® Pemenne skciepuMeHTIBHBIX 3a/1a4 Ha 1 KauecTBeHHbIC peakiuu Ha
pacro3HaBaHUE HEOPTAaHMUECKHUX BEIICCTB. HEOpraHWYECKHE BEIIeCTBA
27 | Pemenue pacueTHBIX 3a/1a4 HA CMECH 1 PacueTHsIe 3amaun Ha U30BITOK U
HEJI0OCTATOK, Ha PUMECH U BBIXOJ]
NPOAYKTa PEaKIiu.
28 | IIpakTraeckas padota Ne 9 «IlomydeHHEe KOMIDICKCHBIX COCIMHCHHI 1 PacueTHbIe 3a1aun pa3HO CTENICHU
29 | CamocTosTenbHas paboTa MO PEIICHUIO PACYETHBIX 33/ad. 1 CJIOKHOCTHU
7. Pemienne KOMOMHMPOBAHHBIX pacyeTHBIX 3a1a4 (Suac)
30 \ PacueTHble 3a1auu Ha CMECH BEIIECTB \ 1 \ \ \ PasHoypoBHEBBIE 3a1a4H
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PacuerHble 3a1aun 110 ypaBHEHUSM HECKOJIBKUX ITOCIIE0BATEIbHBIX
peaKIuii.

PasnoypoBHeBbI€e 331241

32 | ATOMHCTHKA B CIIOXKHBIX 3aJ[a4ax PasnoypoBHeBbIE 321241
33 | Pemienue pacyeTHBIX 3a/1a4 HA pAaCTBOPUMOCTh M KPHCTAJUIOTUIPATHI
34 | Pemienue pacyeTHBIX 3a/1a4 HA H3MEHEHUE MACChI IITACTHHKA PaszHoypoBHEBBIE 3a1a4K




KoMmuiexkc opraHn3alfuOHHO-NIEJATOTMYECKHUX YCJIOBHI

Jns  ycmemrHOW —peanm3ali  TaHHOW TIPOrpaMMbl  HEOOXOIMM
YCJIOBHH:
Obopyoosanue HAHO-nabopamopuu:

l.MarauTHas Menaiaka ¢ moJ0rpeBoM

2. IucTuaTop 1abopaTopHbIi

3.HarpeBarenbHas TUIMTKA

4 BonsHas Oaus

5.lentpudyra

6.MydenbHas rneupb

7.J1aGopaTopHbIe BECHI

8.AHAaTUTUYECKHE BECHI

9.CrepeoMHKpOCKOI

10. Meramiorpaduyeckuii MUKpOCKOI UCCIIEI0BATENLCKOIO Kacca
11. Iudporas madopatopus «Xumus» npoduiabHas AJIs reaarora

paa
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— M.: [Ipocemenne,2006. — 384 c.

EI'D. Xumust. Kontpoasabie uameputeababie MaTepuans 2007—2009. — M.: [IpocBemienue

Psi60B M.A. Tectsl o xumuu: 11-i xi,: k yae6uuky O.C. I'abpuensina u ap. «Xumus, 11
knace» / M.A.Psa6os, E.}O.Hesckas, P.B.JIunko. — M., Dx3amen, 2006. — 159 c.

tpemmuiep .M. Mertoauka perieHns: pacueTHbIX 3a1ad mo xumuu: 8-11 xi.: [Tocobue
st yaurens / .. tpemmnep, A.W. Xoxmoa, — 3-e uzn. — M.: [Ipocsemenue, 2001. — 207 c.
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