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1. MoAcHUTenbHasa 3anucka

BHeypouHas neaTenbHOCTb «OTU CNOXHbIE XMMUYECK1e 3afaqn» COCTaBfeH B MOSTHOM
COOTBETCTBMM C heaepanbHbIM KOMMNOHEHTOM rocyaapcTBEHHOro o6pa3oBaTenbLHOro ctaHaapTa no
nporpamme O.C.MabpuensaHa (2008 ron), npegHasHadeH Ans ydawmxes 10 knacca, paccunTaH Ha
35 vaca.

[aHHbI Kypc HanpaBneH Ha paclunpeHre 1 yrinybneHme 3HaHWi yqalmxcs no opraHn4eckom
XMMUK, POPMMPOBAHNIO YMEHUI BbIMOMHATb PasnuyHble 3afaHust: pewlaTb 3a4ayu, Lenoyku
npeBpaLleHnii OpraHNYecknx 1 HeopraHNYeCKNX BELLLECTB, COCTaBMNSATb OKUCIINTENbHO-
BOCCTaHOBMWTENbHbIE PeaKLUun, SNEKTPOHHbIN BanaHc ¢ y4acTMeM OpraHMYeckuX BELLECTB.

B nporpamme peanuayotca MexnpenmeTHble CBA3N ¢ Buonormen, MateMaTtmMkon, nsnkon,
reorpacduven 1 3Konornemn, YTo NO3BOsISET yHalLMMCS OCYLLLECTBUTb UHTErPATUBHbLIN CUHTE3 3HaHUI B
LeSTIOCTHYIO KapTuHY Mupa.

TeopeTnyeckune 3HaHst U NPaKTUYECKNE YMEHMWS, MOMyYeHHble ODyYarLWMMnNCS B pesynbTaTe
N3y4eHNsa AaHHOrO 3MEKTUBHOTO Kypca, obecneyart noBbllLEHNE NHTEPEca K Hay4YHOMN,
nccnepoBaTenbckon paboTe No XMMuK, NOAroToBKY K caavm EIM3 no xumun.

1.1.Uenb n 3apaum Kypca

Lenb kypca: opMmmpoBaHMe 1 passBntme y oby4aroLLnXCst YMEHUA N HABbIKOB MO PELLEHUIO
Ka4eCTBEHHbIX N KONMMYECTBEHHbIX 3a4a4 MO OPraHN4YeCcKon XMMUKU, pasBnTME No3HaBaTENbHON U
TBOPYECKOM aKTUBHOCTU, CUHTETUYECKOIO U aHANUTUYECKOrO MbILLITEHUS.

3adayu kypca:

e pPa3BUTb YMEHUA N HaBblKN CUCTEMHOIO OCMbICITEHUA 3HaHWM No opraqueCKoﬁ XUMUN N NX
NPUMEHEHNIO Npn peLlleHN Ka4eCTBEHHbIX N KONMMYEeCTBEHHbLIX 3a4a4,

e obecne4ynTb OCBOEHME 06y‘-IaI'OLIJ,VIMVICF| aJilroOpUTMOB peLleHna TUMOBbIX KA4eCTBEHHbIX U
KONMn4yecTBEHHbIX 3a4a\;

e copMUpPOBaTb YMEHMSI CAMOCTOSITENBHO NoABMpaTh Crnocobbl peLleHns KOMOUHUPOBAHHbIX
3aJ1a4y B COOTBETCTBUM C MMEIOLMMUCS AaHHbIMU;

e Hay4uTb UCMOMb30BaTb MaTEMaTUYECKME YMEHMS U HABbLIKW NPU PeLLEeHN XMMUYECKMX
3afav;

e Hay4uTb UCMOMb30BAaTb XMMUYECKME 3HAHUS AN PELIeHUs MaTeMaTUYeckmx 3agay Ha
pacTBOpbI, CMeCH;

e pasBUTb Y 0GYy4YalOLWNXCH YMEHUSI MPOBOAUTL CUHTE3, aHanu3, popMynMpoBaTh BbIBOAbI,
3aKMIOYeHNS;

e CO34aTb yYalMMCH yCrioBus B MOAroToBKe K caade EM3 no xumun,
1.2. OTNUuUTEenbHblie 0CO6EHHOCTU NporpaMmMmbl

TeopeTnyeckon 6a30i 3NEKTUBHOIO Kypca CIYXXUT KypC OpraHU4eckon 1 HeopraHnyYeckom XMMmm
OCHOBHOW LLUKOIbI. Yrnybnsasi u COBEPLUEHCTBYS 3HAHWS, MONyYeHHble 0byyaloLWLmMMmncs Ha ypokax,
NPOUCXOANT Pa3BUTME YMEHWUIA U HABbIKW MO PELUEHNIO KaYeCTBEHHbIX U KONMYECTBEHHbIX 3a4ay,
yrpa)KHEHUI (PasHOro YpoBHS CIIOXXHOCTK). OCHOBHOI hOpMOW OpraHn3aummn obpasoBaTenbHOro
npouecca B paMKax 3MeKTMBHOIO Kypca sIBNSeTCA CeEMMHaPp, B pamMkax KOTOpPOro yJalumecs
3HAKOMSITCS C TEOPETUYECKMM MaTepuarnom, peLlarT 3a4a4uu, BbIMOMHSAT YNPaXKHEHUS pa3nMYHOro
YPOBHS CMIOXHOCTMW.

NS NOBbIWEHWS MOTUBaLMM yYaLLMXCS K YryGreHHoMy, AeTanbHOMY pacCMOTPEHUIO
TEOPETMYECKOro Matepuana, npeaycMoTpeHbl nabopaTopHble U NpakTuyeckue paboTbl No
COCTaBIIEHMIO 1 MPAaKTUYECKOMY OCYLLECTBIIEHWNIO CXEM MPEBPALLEHNI, OTPAXKAIOLWMNX FEHETUYECKYIO
CBSA3b MEXY KraccaMn HEOPraHUYEeCKMX U OPraHNYeCKUX BELLLECTB U COCTaBIEHNIO KAYECTBEHHbIX U
KONMYECTBEHHbIX 3aaY, C yKa3aHWeM CNOCOGOB MX peLleHus.

B nporpamMme 3J1EKTUBHOIO Kypca ocoboe BHMMaHne 06pau_laeTc;| Ha BOINPOChbI, KOTOPbIE
HeOOoCTaTO4YHO MNOJTHO pacCMaTpuBaroTCA B paMKax Kypce XuMnmn OCHOBHOW U cpenHeVl LLIKOIbl, HO
BXOOAT B TecTbl EFO n B nporpamMmmbl BCTYNUTEITbHbIX 3K3aMEHOB B BY3bl ECTECTBEHHOIO I'IpO(bVIJ'IFI.



BonblumHCTBO 3agay n ynpaxHeHui 6epetca ns KMMos EIM3 no xumumn npeablaywmx net, 4to
NO3BOJISIET OCYLLECTBNATbL NOArOTOBKY yyalmxcs k caave EMG no xumun. [nsa oueHnBaHUSA ypoBHSI
OOCTMXEHMI yYaLmMXCsa NpeqyCMOTPEHO NpoBeAEeHME KOHTPOSIbHbIX paboT, 3a4eToB.

®opMbl OpraHM3aummn SesTenbHOCTM yHaLUMXCs: rpynnoBble, MHAMBMAYanbHbIE.
1.3. ®opMbI U MeTOAbI, TEXHONOMMN OBYyYeHUA.

e MeToAbl rPyNnoBON 1 MHAMBUAYaNbHON paboThl;

e npobnemHo-guanoruyeckoe obyyeHue;

e TexHonoruu npobrnemMHoro obyyeHus.
1.4 Cnoco6bl U hopMbl OLLEHKU 3HAHUM y4YaLMXCS.

[na oueHnBaHus YPOBHA OOCTMKEHUI ydauwmxca npegyCMoTpeHO npoBeaeHne KOHTPOIIbHbIX pa60T,
3a4eToB.

2. CopepxxaHue yyeb6HOro matepmana
CopepxaHue pabo4ert nporpaMmmbl BKITHOYAET AEBATb TEM:
Tema 1. U30mepusa n HoOMeHKNaTypa opraHm4eckmx BewlecTB (3 yaca)

Buabl nsomepum: cTpykTypHas (yrinepogHoro ckerneTa, MexkraccoBasi, NonoXeHus
hyHKLMOHaNBHOWM rpynnbl) U NPOCTPaHCTBEHHAs (CTepeonsomMepusi). HomeHknaTypa: TpuBmanbHas,
cucTematuyeckas. HanmcaHne cTpykTypHbIX opMyn M30MEPOR 1 FOMOSIOrOB.

LemoHcmpauuu

ATOMHO-CTPEXHEBLIE MOLENMN.

Tabnuua ¢ HoOMeHKNaTypaMmm OpraHMYecKnx BELLLECTB.
JlabopamopHsbie orbimbl

M3rotoBneHne mogenen opraHM4eCKNX CoegnHEHNN.

Tema 2. KauecTBeHHble peakuuu B OpraHM4eckom xmmum (3 4)

KayecTBeHHble peakLmu Ha yrineBo4opoabl U UX (PyHKUMOHamNbHbIE Npon3BoaHble. CBONCTBA
OpraHMYeCKMX BELLECTB, onpeaensiemble KpaTHbIMU CBA3AMU N (DYHKLUMOHANBbHLIMUY rpynnamu.

LHemoHcmpauyuu

KauecTBeHHblE peakummn Ha KpaTHble CBS3U B OpraHNYeckmx BellecTBax. KauecTBeHHblE peakummn Ha
onpeaeneHne yHKLMOHANbHbLIX FPYMN OpraHNYeCcKMX BELLECTB.

Tema 3. 3apgaum Ha BbiBOA, XumMuyeckux cdoopmyn (5 4.)

AnropuTM peLleHns 3aga4y Ha BbIBOA XMMUYECKNX (hOPMYST OpraHNYeCcKnx CoeAMHEHNIA PasnnyHbIX
KrnaccoB. ANropUTMbl pacyeTOB MO XMMUYECKMM DOpMyIiaM: HaxoXXaeHne MacCoBOW 0NN arieMeHTa
B BellecTBe. PacuyéTbl Ha BbiBegeHne hopmynbl BeELecTBa No abContoTHON 1 OTHOCUTENBHOW
NNOTHOCTU NApPOB ra3oo0bpasHbIX BELLECTB, MO NPOAYKTaM CrOpaHnsl OpraHM4YecKkmnx BELLECTB.

Tema 4. 3apayum Ha cmecun opraHM4eckux BellecTs (2 4.)

OCHOBHbI€ 3aKOHbI XMMUU N XUMUYECKME hOpMYIibl, MPUMEHSIEMbIE NPU pelleHnn 3adad. PelueHne
3a7a4 Ha CMECU OpraHUYeCKNX BELECTB (rasoobpasHbIX, XKUAKMX, TBEPAbIX).

Tema 5. BbluncneHusi no ypaBHEHUAM XMMUYECKUX peaKLUn ¢ y4acTMeM OpraHu4Yeckux
BewecTB (10 4)

PacuéT konn4yecTtBa BellecTBa, Macchl, 00bema npoayKTa peakunmn nnm ncxogHoro sBeulecrtsa no
MMEeLWNMCA OaHHbIM; pelleHne 3aaay Ha npumecu, Ha M30bITOK-HEOOCTaTOK, Ha BbIXO, npoaykra.

Tema 6. OnpegeneHne KONMMYECTBEHHbIX OTHOLLUEHUM ra3oB (2 4)



OcHoBHbIe ra3oBble 3aKoHbI. PellieHre 3aaa4d ¢ UCMnonb3oBaHWeM OTHOCUTENBHOW NITOTHOCTY ra3os..
Tema 7. FeHeTU4YecKas CBA3b MeXAy KlaccaMu opraHn4eckmx BeluecTs (54)

CoctaBnenue n pelweHune uenoyek npeBpau_l,eHvu?l, OTpaXarlWwmnx reHeTU4eCKyto CBA3b MeXxay
KrnnaccamMmun opraHn4yecKkumnx.

Tema 9. Xumusa 1 XKu3Hb (3apayum U3 nosBcefHEBHOMN XXU3HN) (4 Y)

3agaun c Nnpon3BoaACTBEHHbIM, CeJTIbCKOXO3ANCTBEHHbLIM, 9KOMOrMYECKUM coaepXxaHmnem.

3. MnaHnpyembie pe3ynbTatbl U3yYeHUs y4yebHoro npegmeTta

JINYHOCTHLIE:

e (bopMUpOBaTb YyBCTBA MOPAOCTM 32 POCCUICKYHD XMMUYECKYH HayKy U YBaXXeHUS1 K UICTOPU
ee pas3BuTus;

e yBaXaTb W NPUHMMAaTb OOCTMXKEHUSA XUMUU B MUPE;
e yBaXaTb OKPYXKaOLLMX (yYaLLmXcs, yumTenen, poguTenen n ap.);

e YMETb CnywaTb U CrnblllaTb NapTHeEpa, Npu3HaBaTb NPaBO KaXX4oro Ha cobCTBEHHOE MHEHME
N NpyHMMaTb peleHna C y4eTom no3nuuin Bcex Y4aCTHUKOB,;

e MNpu3HaBaTb LIEHHOCTb 300POBbA (CBOEro 1 ApYrnx nogen);

e OCO3HaBaTb NOTOBHOCTb (I/IJ'IVI HeFOTOBHOCTb) K CaMOCTOATENIbHbIM NOCTYMNKam n OencTeunsam,
NPUHATUIO OTBETCTBEHHOCTU 3a UX pe3yrbTaThl;

e OCO3HaBaTb NMOTOBHOCTb (VIJ'IVI HeI'OTOBHOCTb) OTKPbITO BblpaxaTtTb 1 OTCTanBaTb CBOKO
no3nunio N KPUTUYHO OTHOCUTBLCA K CBOUM MO CTynKaMm;

e yMeTb yCTaHaBnMBaTb CBSA3b MEXAY LENbio N3y4eHUst XUMUN 1 TEM, OS5I YEro OHa
ocyliecTBnsaeTcs (MoTMBaMMn);

e  BbIMNOMHATH MPOrHOCTUYECKYIO CaMOOLIEHKY, PETYNINPYHOLLYH0 aKTUBHOCTb FIMYHOCTU Ha aTane
ee BKI0YEHNS B HOBbIV BMA OEATENbHOCTU, CBSA3aHHbIV C N3y4eHus y4eGHoro npegmeta —
XUMUN;

e BbINOMHSITb KOPPUTMPYHOLLYIO CAMOOLIEHKY, 3aKITOYaIOLLYIOCS B KOHTPOSIE 3@ NPOLIECCOM
N3YYEHNSI XMMUM N BHECEHUWN HEOBXOAMMBIX KOPPEKTUB, COOTBETCTBYHOLLMX 3Tanam u
crnoco6am U3y4yeHnst Kypca XuMuu;

e CTPOUTb XXM3HEHHbLIE N I'IpOd)eCCVIOHaJ'IbeIe nraHbl C y4€TOM KOHKPETHbIX counanbHO-
NCTOPUYECKUX, NOJINTUHECKMX N SKOHOMUYECKUX yCﬂOBVIVI;

e 0CO3HaBaTb COOCTBEHHbIE LIEHHOCTU N NX COOTBETCTBUE NMPMHUMaEeMbIM B XXU3HU peELLEHNAM;
BECTU Ananor Ha OCHoBe paBHOIMpPaBHbIX OTHOLUEHUN N B3AaUMHOIO YBaXXeHU4;

e  BblAENSTb HPABCTBEHHbIN acrneKT NOBeAEHNS M COOTHOCUTb NMOCTYMNKU (CBOM U APYrnX
nogen) n cobbITUS C MPUHSATBEIMM 3TUYECKUMU HOPMaMK;

e B pegenax CBOMX BO3MOXHOCTE NPOTUBOAENCTBOBATbL AENCTBUSAM U BIUSIHUSIM,
NpeacTaBnsoLLMM Yrpo3y XKN3HW, 300P0BbI0 M 6e30MacHOCTM NUYHOCTY U 06LLEeCTBa.

MeTanpeameTtHblie:
PerynsitTuBHble YHUBepcanbHble y4eOGHble aerncTBUs

e  CaMOCTOSITENbLHO OnpenenaTb Lenu, 3aaaBaTb NapameTpbl U KpUTEPUM, MO KOTOPLIM MOXHO
onpeaennTb, YTO Lenb AOCTUMHYTA;



CTaBUTb U (bOpMyJ'II/IpOBaTb cobCcTBEHHbIE 3a4a4M B o6pasoBaTean0|7| OEeATEeNbHOCTUN U
XN3HEHHbIX CUTYyaUuUnaAXx;

Bbl6|/|paTb NyTb AOCTUXXEHUNA Uenun, NnnaHnpoBaTb pelleHne NocCTaBeHHbIX 3aau,
oNnTMMN3NPYA MaTepumaribHblie U HeMaTepuarbHbl€ 3aTpaThl;

OpraHn3oBbIBaTb S(i)q)eKTMBHbIVI NOUCK pecCypCoOB, HeobXxoaAnMbIX AN AOCTUXKEHUS
NocTaBfeHHOWN Lenw;

CONOCTaBNATb I'IOHy‘-IGHHbIVI pe3ynbTaTt AeATelIbHOCTU C nocTaBfieHHON 3apaHee LUenblo.

lMo3HaBaTenbHbIe YHUBepcalnbHble y‘-IGGHI:Ie AencTeus

NcKaTb M HaxoauTb 0000LLEHHbIE CNOCO6LI peweHna 3agad, B TOM 4nucne, oCywecTBiATb
pa3BepHyTb||?1 I/IH(*)OpMaLI,I/IOHHbII‘/‘I NOUCK N CTaBUTb Ha ero OCHOBE HOBblE (yqe6Hb|e n
I'IO3HaBaTeJ'IbeIe) 3agavyu;

KPUTU4ECKN OLleHnBaTb N MHTEPNPETNpPOBATb I/IHC*)OpMaLI,I/IPO C pa3HbIX nosnumm,
pacno3HaBaTb U (*)I/IKCI/IpOBaTb npoTmnBopeYnsa B I/IHC*)OpMaLI,I/IOHHbIX NCTOYHUKAX;

NCMNonb30oBaTh pasnMyHble MOAENbHO-CXeMaTUYeCKNe cpeacTBa Ans NpeacTaBneHns
CYLLECTBEHHbIX CBSI3€/ 1 OTHOLLEHWIA, a TaKXKe NPOTUBOPEYNI, BbISIBIIEHHbLIX B
NMHGOPMALMOHHbBIX UCTOYHUKAX;

HaxoaWTb U MPUBOAUTb KPUTUYECKME apryMeHTbl B OTHOLLEHUW AEACTBUN U CY>KOEHWUIA
APYroro; CnokonHO 1 pa3yMHO OTHOCUTBLCS K KOUTUYECKUM 3aMeYaHNsIM B OTHOLLIEHUN
COBCTBEHHOIO CYXOEHWS, paccMaTpuBaTh UX Kak pecypc COGCTBEHHOMO pasBUTHUS;

BbICTpanBaTb nHONBUAOYaAINbHYIO o6pasoBaTeanyro TPaeKToputo, y4nTbliBasa orpaHN4eHna co
CTOPOHbI APYrnx y4aCTtHMKOB U peCypCHblE€ OrpaHn4eHnA; MEeHATb U yaepXXmBaTtb pa3Hble
nosnumn B No3HaBaTENbHON OEATENBHOCTH.

KoMMyHMKaTUBHbIE YHUBepcarbHbie yYebHble AencTBUSA

OCYLLIECTBISATb AENOBYH KOMMYHUKALMIO Kak CO CBEPCTHUKaMM, Tak U CO B3POCHbIMU (Kak
BHYTpU obpasoBaTernbHOM opraHM3aunn, Tak 1 3a ee npegenamu), nogdbupartb NapTHEPOB
ONs 0enoBov KOMMYHMKaLMKN UCXOAS U3 COOBpakeHWi pe3ynbTaTUBHOCTY B3aMMOOENCTBUS,
a He NINYHbIX CUMNaTUiA;

NP1 OCYLLECTBIIEHWM rPpynnoBor paboTbl ObITb Kak pykoBOAUTENEM, Tak U YNIeHOM KOMaHAbI
B pasHbIX ponsx (reHepaTop naen, KpUTKK, MCMOSMHUTESb, BbICTYMNatoLWMN, 3KCNepT U T.4.);

pa3BepHYTO, TOFMYHO 1 TOYHO M3naraTb CBOK TOYKY 3pEHUS C UCTMONb30BaHMEM afeKBaTHbIX
(YCTHBIX ¥ MMCbMEHHBIX) SI3bIKOBbLIX CPEACTB;

MpepmeTHbIE:

B pe3ynbTaTe U3yuyeHUs aNEKTUBHOro Kypca «PelueHne XumMun4yeckux sagay» Ha ypoBHe
cpepHero obuwero obpasoBaHus:

Y4yeHuk 10 knacca Ha 6a30BOM ypOBHe Hay4UTCA:



packpbiBaTb Ha NpmmMepax posib XuMmnun B (bOpMI/IpOBaHI/II/I cospemeHHon Haquon KapTUHbI
Mupa n B I'IpaKTI/I\-IeCKOVI 0eATenbHOCTU YeJl0BeKa,

Ha3blBaTb N3y4EeHHbIE BeLleCcTBa Nno «Tpmamaan0|7|» M cUcTemMaTUyecKomn HOMEHKNnartype;

onpenenaTb Bali€eHTHOCTb U CTENEHb OKUCITEHUA XUMNYECKUX 3NTEMEHTOB, OKUCITUTENb U
BOCCTaHOBUTEJ1b, N3BOMEPbI 1 TOMOJ10T1, NPUHAANEXHOCTb BELWECTB K pa3finiHbIM Knaccam
opraHmn4yeckmx COeMHEHUI;

NPOBOANTL pacyeThbl N0 XMMUYECKMM DOPMYyIiam U ypaBHEHUSIM peaKLNiA;

OEMOHCTPUpPOBaTb Ha nNpuMepax B3auMOCBA3b MeXay XUMHEN n OpyrmMmmn ecteCTtBeHHbIMU
HayKaMu;

packpbiBaTb Ha NpMMepax norioXXeHna Teopmnm XmMmMmn4eckoro CTpoeHuA AM. EyTnepOBa;

noHnmaTb omsmyecknin cmblicn MNepuognyeckoro 3akoHa .M. MeHgeneesa 1 Ha ero ocHoBe
0OBACHATL 3aBMCMMOCTb CBOMCTB XMMUYECKUX 3NIEMEHTOB 1 0OPa30BaHHbIX MU BELLECTB
OT 9NEKTPOHHOrO CTPOEHNHA aTOMOB;

06BbACHATL NPUYANHBDbI MHOFOO6pa3MH BELLECTB Ha OCHOBE 06LLIMX I'Ipe,EI,CTaBJ'IeHI/Iﬁ 00 nx
COCTaBe U CTPOEHUN;

NPUMEHATL NpaBuna cUcTeEMaTUYeCKoON MeXayHapoaHOM HOMEHKNaTypbl Kak CpeacTea
pasnuyeHnst  AEHTUUKALMM BELLECTB NO UX COCTaBY U CTPOEHWIO;

COCTaBMSATb MOMEKYNSPHbIE U CTPYKTYPHbIE (POPMYFbl OpraHUYeCcKnX BELLLECTB Kak
HocuTenemn MHopmaLmMm o CTPOEHNN BELLLECTBA, ero CBOMCTBaX U NPUHAATEXHOCTU K
onpeaeneHHoMy Krnaccy coequHeHU;

XapaKkTepu3oBaTh OpraHMYeckue BelecTBa No CocTaBy, CTPOEHUIO U CBOWCTBaM,
yCTaHaBNMBaTb NPUYMHHO-CNEACTBEHHbIE CBA3M MEXAY AaHHbIMU XapaKTepUCTUKaMm
BeLLecTBa;

NpMBOANTL NPUMEpPbI XMMUYECKUX PeaKkLUin, packpbIBatoLLMX XapakTepHble CBONCTBA
TUNUYHBIX NPeaCcTaBUTENEN KNaccoB OpraHUYEecKUX BELLLECTB C LieNblo UX MaeHTudukaumum n
06bsACHEHUS 06NIAacTN NPUMEHEHUS;

MPOrHO3MpOBaTb BO3MOXHOCTb NPOTEKaHNS XMMUYECKMX PeaKLMii HA OCHOBE 3HaHWI O
TUMNaxX XMMUYECKOW CBSI3N B MOJIEKYIIaX PeareHTOB U MX PeaKLMOHHON CNOCOGHOCTY;

MncnoJsib3oBaTb 3HaHUA O COCTaBe, CTPOEHUN U XUMUNYECKUX CBOWCTBaxX BELLECTB Ans
©e3onacHoro npuMeHeHuna B I'IpﬁKTVI‘-IGCKOVI OeATenbHOCTH;

NpPUBOANTL NMPUMEPbI MPAKTUYECKOTO MCMNOMb30BaHWs NPOAYKTOB nepepaboTkm HeddTh u
NPUPOAHOrO rasa, BbICOKOMOSEKYNSIPHBIX COeANHEHMI (MONMITUINEHA, CUHTETUYECKOTO
Kaydyka, aLeTaTHOro BOMOKHA);

NPOBOAWTbL OMbIThI MO Pacno3HaBaHUIO OPraHUYECKMX BELLECTB: MMULEeprHa, YKCYCHOM
KMCIOTbI, HENPeAenbHbIX XXUPOB, IMKO3bl, KpaxMarna, 6enkoB — B COCTaBe MULLIEBbLIX
NPOOYKTOB U KOCMETUYECKUX CPEACTB;

BrnageTb nNpasuiamu 1 npueMamm 6e3onacHon paboTbl C XMMUYECKMMUN BELLECTBAMM U
nabopaTopHbIM 060pyaoBaHMEM

MPOBOANTL pacyeTbl Ha HAXOXAEHUE MONEKYNSPHOM hopMynbl yriiesogopoaa no
MPOAYKTaM CropaHusi U MO ero OTHOCUTENbHOW MIIOTHOCTU U MAacCOBbIM AOMSIM 31TIEMEHTOB,
BXOASALLMX B €r0 COCTaB;

BrageTb npaBunamu 6e3onacHoro obpaileH1s ¢ e4KMMKU, TOPYMMIN U TOKCUYHBIMU
BeLLEecTBaMu, cpeAcTBaMm ObITOBON XUMUU;

OCYLLIECTBISATb MOMCK XMMUYECKON MHDOPMaLIMKM MO Ha3BaHUSAM, UAEHTUdMKaTopamMm,
CTPYKTYPHbIM (hOpMYyriaM BELLECTB;

KPUTUYECKM OLLEHMBATb M MHTEPNPETMPOBaTb XMMUYECKYHO MH(OPMaLMIO, COAepKaLlyoCcs B
COOOLLEHNSAX CPEACTB MacCoBON MHGOpMaLUmm, pecypcax MHTepHeTa, Hay4YHO-MOMyNSPHbIX



CTaTbsAX C TOYKM 3PEHMUS eCTECTBEHHO-HaY4YHOW KOPPEKTHOCTM B LLENAX BbISIBNEHUS
OLUMBOYHBIX CYXXAEHMI 1 (HOPMUPOBAHUS COBCTBEHHOW NO3NLIMN;

Yyenuk 10 knacca Ha 6a30680M YypPOBHe MosIy4um 803MOXHOCMb Hay4YUMmbCS:

usriirocmpuposamse Ha ripumepax cmaHosesieHue u 380J/1iouyuro 0,0eaHU‘-IeCKOU XUmuu Kak
HayKu Ha pas3/iu4HbIX UCMOPUYEeCKUX 3mariax ee pa3geumus,

ucronb308amb Memookb| Hay4HOeO NMo3HaHUusA ripu 8bIrosiIHeHuu rpoeKkmos u y‘-le6HO-
uccnedosamesibCKux 3adau ro usy4eHuro ceoticme, criocobos rnoJsiy4eHusd u pacrio3HasaHus
OopecaHu4ecKux seuwiecms,

ycmaHaernugeamb eeHemu4eCKyr C853b Me)KOy Kriaccamu opeaHu4ecKux eewecms, ons
obocHosaHusi l'lpUHL{UI'IuaﬂbHOlj 803MOXXHOCMU oJ1y4eHUs opeaHU4eCcKux coeduHeHul
3a0aHHO20 cocmasea u CMPOEHUA;

ycmaHasnueame 83aumMocesiau Mmex0y hakmamu u meopued, npuquHoU u cnedcmeuem rnpu
aHanuse npobnemMHbIx cumyayul u 060CHOo8aHUU MPUHUMaeMbIX PeUweHUl Ha OCHoge
XuMu4YeckKux 3HaHuu.

ucriosib3oeamep rnosiy4eHHble 3HaHUs 8 r1o8ceOGHE8HOU XKU3HU.

Kon-Bo
Ne n/n Tema ypoka
Yyacos
Tema 1. U30omepusa n HoMeHKNaTypa opraHM4eckux BewecTB (3 4.)
1(1) | HomeHknaTtypa opraHnyeckmx BellecTs. [paBuna HoMeHKNaTypbl. 14
2(2) | Buabl usoMepuun: CTPYKTYpHasi U NPOCTPaHCTBEHHas. 1y
3(3) | UNaroTtoBneHne moaenen Monekyn yrnesogopoaos. 1y,
Tema 2. KauecTBeHHbIe peakuuu B opraHn4eckom xummm (3 4)
1(4) OnpeaeneHne aneMeHTHOro CoCcTaBa OpraHUYeCcKUX COeaUHEHNIA. 1.
2(5) KadecTBeHHble peakumu Ha yrineBo4opoabl. 1.
3(6) | PeweHve 3agay Ha onpegernieHne BeLeCTB No Ka4eCTBEHHbIM peakumsm 1y
Tema 3. 3apaum Ha BbiBOA xumuyeckux doopmyn (5 4.)
1(7) ANroputMm peLueHus 3agad Ha BbIBOS XMMNYECKMX (DOPMYIT OpraHUYecKuX 14,
BeLLeCTB
2(8) | PeweHne 3agay Ha BbIBO XMMUYECKNX DOPMYIT OpraHNYecKknx Bewects | 1 u.
3(9) Pac4yéTbl Ha BblBeAeHIe chopMynbl BellecTBa N0 abCONOTHOW 1 1u.
OTHOCUTENbHOWM MAOTHOCTU NapoB, MO NPOAYKTaM ero CropaHusi.
4(10) | PeweHne 3agay Ha HaxoX4eHNe MaccoBOW 4OMN 3NEMeEHTa B BELLECTBE 1y,
5(11) Pewenne 3afja4 Ha onpejeneHme XMMU4EcKoro aieMeHTa Ha OCHOBaHMMN 1y,
€ro MaccoBOW 0Ny B BELLECTBE
Tema 4. 3apayum Ha cmecn opraHM4eckux BewecTB (2 4)
1(12) | OcHOBHbIE 3aKOHbBI XMMUM M XUMUYECKME opMyrbl, NPUMEHSIEMBIE NPU T4




peLLeHnn 3agau.

2(13) | PeweHune 3agad Ha cMecu OpraHMyYecKnx BeLLecTB. 1u.

Tema 5. BbluncneHus no ypaBHEHUsIM XMMUYECKUX peakLui ¢ yHacTueM opraHM4yeckux

BewecTB (10 )

1(14) PacueT konnyecTBa BellecTBa, Maccbl, 06beMa NpoayKTa peakuun, ecnm 14
NCXOAHOE BEeLLEeCTBO JaHO C NPUMECSMM.

2(15) | 3apgayun Ha «n306bITOK — HEQOCTATOK» C y4acTUEM YrieBoopOa0B 14

3(16) 3agayn Ha n3dbITOK — HEAOCTATOK C UCMNONb30BaHNUEM 14
KMCNOPOAOCOAEPXKALLNX OPraHUYECKUX COeaUHEHMN.

4(17) PacueTbl MaccoBon JONU BbIXOA4a NPOAYKTa peakumnn ¢ y4actmem 14
npeaenbHbIX YrneBogopOaoB.

5(18) PacueTbl MaccoBon JONU BbIXOA4a NPOAYKTa peakumnn ¢ y4actmem 14
HenpeaernbHbIX YrNeBo4opPOaOB.

6(19) PacueTbl MaccoBon JONU BbIXOA4a NPOAYKTA peakumnmn ¢ yd4actmem 14
KncnopogoconepKawmnx CoeanHeHUN.

7(20) BbluncrneHne maccoBon (00bEMHOWM) [ONK BbIXOA4a NPOAYKTa peakumm oT 14
TEOPETMYECKM BO3MOXHOTO

8(21) BbluncrneHne maccoBon (00bEMHOW) [ONK BbIXOA4A NPOAYKTA peakumm oT 14
TeopeTnYecKn BO3MOXKHOIO

9(22) | Ypok-npakTvkym MO peLleHnto KayecTBEHHbIX 3ada4 14

10(23) | Ypok-3auér 14

Tema 6. OnpepeneHne KONMNYECTBEHHbIX OTHOLLUEHUI ra3oB (2 4)

1(24) "a3oBble 3aKoHbl. Pac4éTbl ¢ MCnonb30BaHNEM ra3oBblX 3aKOHOB, 14
OTHOCUTENbHON MIOTHOCTN CMECH ra3os..

2(25) Pac4yéTbl ¢ ncnonb3oBaHMEM ra3oBbIX 3aKOHOB, OOBLEMHONM 1 MOJTbHOWN 14
OOMNK BELLEeCTB B CMECH.

Tema 7. FleHeTHYeCKas CBA3b MeXAy KnaccaMu opraHuyeckux BewecTtB (5 4.)

1(26) CocTaBneHune u peLleHne Lenovek NpeBpaLleHnin Mexay pasnmyHbIMn 14
Knaccamm opraHMYeckux BELLEeCTB.

2(27) CocTaBneHune u peLleHne Lenovek NpeBpaLleHnin Mexay pasnmyHbIMn 14
KnaccamMm opraHMYeckux BeLLEeCTB.

3(28) CocTaBneHune u peLleHne Lenovek NpeBpaLleHnin Mexay pasnmyHbIMm 14
KnaccamMu opraHM4yeckux BELLECTB.

4(29) lMony4eHne opraHN4ecKoro CoeanHeEHNst NyTEM O4HOMN UM HECKONbKNX 14
XUMUYECKNX PEAKLINNA. '

5(30) CocTaBneHune un pelueHne Lenovek npespaLleHnn 14
OpraHM4yecKux BeLLecTB. )

Tema 8. Xumunsa v xu3Hb (pelueHne 3agay U3 noBcegHeBHOM XKU3HM) (5 Y)

1(31) | 3agaum Ha cocTaBneHVe pacTBOPOB C Pa3fMYHbIMK KOHLEHTpALMSMU 14

2(32) | Pacuét konnyectBa HeobGXoANMbIX YA0OPEHNN 115t BHECEHMS B MOYBY. 14




3-

4(33- | O6obuwatoLee NOBTOpeHME 2y
34)
35 Peseps 1y




