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IIporpamMmMma 31eKTHBHOI0 Kypca nmo xumuu 1 10 kiacca

"Xumus B 3agayax "

ITosicHuTe ILHASA 3aNUCKA

[IporpamMmma 3JIEKTUBHOIO Kypca «XUMHS B 337a4ax» paccurTaHa Ha 17 yacos.

JlaHHBII Kypc NOpU3BaH NOMOYb B OBJIAJICHUU YUYAIMMHUCS TMPOCTEUIIMMU MpUEMaMHU
YMCTBEHHOW JISTEIBHOCTH, pPa3BHBaTh TBOPYECKOE MBIIUICHUE, BHIPAOATbIBaTh yMEHHE
CaMOCTOSITEbHO TTPUMEHSTH NPUOOPETEHHbIE 3HAH UL

Pemenue 3amay mo3BosisieT 00ECHEUYUTh CAMOCTOSTENIBHOCTh W aKTUBHOCTh  yYAILMXCH,
JOCTH)KEHUE UMH MPOYHBIX 3HAHUW M YMEHUU CIOCOOCTBYET OOECIIEYCHHIO CBSI3U OOYUEHUS C
KU3HbIO,  MPOPECCHOHAIBHON  OpUEHTauuH.  XUMHYECKHE  3aJadyd  CIIOCOOCTBYIOT
(GOpMHPOBAHUIO KOHKPETHBIX IPEACTABIEHUH, YTO HEOOXOOUMO JJsi  OCMBICICHHOTO
BOCHPHATHS ACHCTBUTENBHOCTH. 3a/1a4M, BKIIIOUAIOLIME ONPE/IEICHHbBIE XUMUYECKE CUTYAllHNH,
CTAHOBSTCSI CTUMYJIOM CaMOCTOSITENTbHON PaOOThI yJallXcsl C JOMOTHUTEILHON TUTEPATypOH.

B npomecce  pemleHuns  3ajad y  Y4alXcs  BOCIMTBHIBAaeTCS  TpyHoirooue,
1[EJI€YCTPEMIIEHHOCTb, Pa3BUBAECTCS YYBCTBO OTBETCTBEHHOCTH, YIIOPCTBO M HACTOMYMBOCTH B
JTOCTHXKEHUU TIOCTaBJIeHHOW 1enu. OJHOBPEMEHHO pealu3yIOTCsl MEXKIpEAMETHbBIE CBS3H,
MIOKa3bIBAIOIIME €IUHCTBO IPUPOBI, YTO IO3BOJISIET Pa3BUBATh MUPOBO33PEHUE YUAIIMXCSL.

[Tporpamma Kypca HOCTYKHUT JUIS CYILIECTBEHHOTO YIITyOJICHUS M PACIIMPEHUs 3HAHUM 110
XUMUH, HEOOXOAUMBIX JIJIs1 KOHKPETU3allUH OCHOBHBIX BOIIPOCOB OPTaHUYECKON XUMUU U JUIS
00I1Ier0 pa3BUTHSI yIEHUKOB.

Kypc 6a3upyercs Ha 3HaHUSX, OIY4aeMbIX yJalllUMUCSA MPU U3YYEHUH XUMHUH B OCHOBHOM
IIKOJIE, ¥ He TpeOyeT 3HAHUSI TEOPETUUYECKUX BOMPOCOB, BHIXOSIIMX 3a PAMKH ILKOJbHON
nporpammsl. B TO e BpeMs [JIs YCIEHOM peann3aiy 3TOro 3JIEKTUBHOIO Kypca
HGO6XO,Z[I/IMO, 4TOOBI pe6${Ta BJIag€iIn BaXKHEUIIIMMHA BBIYHCINTETEHBIMHA HaBbIKaMH,
JITOPUTMAMMU PELICHUS TUIOBBIX XUMUYECKUX 3a/1a4, YMEJIA IIPUMEHATD IIPU PEILCHUN 3a1a4
BaXHEHIIMeE PU3NYECKue U XUMHUYECKHE 3aKOHBI.

B kauecTBe OCHOBHOM (OPMBI OpraHU3alUK YUEOHBIX 3aHITUHN NpeaIaraeTcst NpoBeACHUE
CEeMHUHAPOB, HA KOTOPBIX JIA€TCs KPaTKoe OOBSICHEHHE TEOPETHUECKOr0 Marepuana, a TakKe
peneHre 3a1a4 ¥ yIpaKHEHU N M0 TaHHOU TeEME.

J11s NOBBIIEHU S MHTEPECA K TEOPETUYECKUM BOIIPOCAM U 3aKpETNIEHU s N3YydEHHOTO MaTepuaa,
[PETYCMOTPEHBI YPOKU-TIPAKTUKYMBI 110 COCTABJIEHUIO PACUETHBIX 33/a4, C YKa3aHUEM
Croco0O0B UX PELICHHUS.

IeJs Kypca:

e pacumpeHue 3HaHUH, GOPMUPOBAHNE YMEHUN U HABBIKOB Y YUAIMXCSl MO PEIICHUIO
pacueTHBIX 3a7a4 ¥ YIPaKHEHUH 110 XUMHUH, pa3BUTHE IO3HABATEIbHON aKTUBHOCTH U
CaMOCTOSITEIbHOCTH.

3agaum Kypca:

e ymIyOJIeHHE W pacIMpeHHE 3HAHUM M0 XUMUU;

e 3aKpPENUTh YMEHUS U HaBBIKA KOMIIJIEKCHOTO OCMBICJIEHUS 3HAHUHN U KX TPUMEHEHUI0
MIPH PELICHUH 3a/1a4 U YIPaKHEHH;

e HCCIEA0BATH U aHAIW3UPOBATH AJITOPUTMBI PEIICHUS TUIIOBBIX 33J]a4, HAXOAUTh CIIOCOObI
peleHnsi KOMOMHUPOBAaHHbIX 33/1a4;

e (opmMHUpOBaThH 1EIOCTHOE MPEACTABICHNE O TPUMEHEHN Y MAaTEMaTHYECKOTO amnmnapara
MIPU peUIeHUN XUMHUUYECKUX 3a/1a4;



e pa3BUBATh y YJAIMXCS YMEHHUS CPaBHHUBATh, AHAITM3UPOBATH U JENATh BHIBOJIBI;

e CcHocoOCTBOBATH (POPMUPOBAHUIO HABBIKOB COTPYAHHYECTBA B MPOLIECCE COBMECTHOM
paboThI;

e  Da3BUTh HHTEPECHI yHAIXCS, YBJICKAIOUIMXCA XUMHEH.

1. Pe3yabTaThl 0CBOCHHS Kypca

I[C}ITGHBHOCTL YUUTCIIA B O6y‘ICHI/II/I XNUMHUH B CpC,Z[HGfI IMIKOJIC AO0JI’KHAa OBITh HarpaBJICHA Ha
JOCTHUIKCHUC O6y‘IaIOH_II/IMI/ICSI CICAYIOLIIMX JIUYHOCHHBIX Pe3Y/ibmamoes.

e B IIGHHOCTHO-OPUEHTAIMOHHOU cepe - 0co3HaHue POCCHICKON TpaXk1aHCKOM
UJCHTUYHOCTH, IaTPHOTHU3Ma, YyBCTBA FOPJIOCTH 32 POCCUICKYI0 XUMHYECKYIO HAYKY;

e B TPYIOBO# cepe - 2omosHocmsb K OCO3HAHHOMY BbIOOPY JabHen el
00pa3oBaTeNbHON TPAEKTOPUHU B BBICIICH HIKOJIE, TJe XMMHUS SBIISIETCS TPODUITHPYIOLICH
JHUCIUAILINHOM;

e B IO3HABaTeNbHON (KOTHUTUBHOW, MHTEIJICKTYaTbHON) cepe - yMeHue YIpaBisTh CBOEH
[103HABATEIbHON IEATEIBHOCTBIO, 20MOBHOCHb N CHOCOOHOCMb K 00pa30BaHUIO, B TOM
YHCIIe caMO00pa30BaHNI0, HA MMPOTSHKEHUH BCeH KU3HU; CO3HATENIbHOE OTHOILEHUE K
HEeNpepbIBHOMY 00pa30BaHHIO KaK YCIOBUIO YCIEIHOM MpodeccuoHanbHOM 1
OOIIECTBEHHOU IEITEILHOCTH;

e B cdepe cOepexxeHus 30POBbs - npUHAmMUEe U pearu3ayusi LEHHOCTEN 310pOBOT0 U
Oe3omacHoro o0pasa >KU3HU, Henpusmue BPEIHbIX IPUBBIUEK (KYpEeHUS, YIIOTpEOICHU
aJIKOT0JIsl, HAPKOTUKOB) Ha OCHOBE 3HAHUM O CBOMCTBAX HAPKOJIOTUUECKUX U
HAPKOTHYECKUX BEILECTB.

Memanpeomemmuoie pe3yibmamsl 0C80EHUA GbINYCKHUKAMU CPEOHEN WKOJIbl KYPCa XUMUU:

e UCNONbL306aHUEe YMEHUU U HABBIKOBPA3IUYHBIX BUIOB ITO3HABATEIBHOM JESITEIbHOCTH,
MIPUMEHEHNE OCHOBHBIX METOJIOB IMO3HAHUS (CHCTEMHO -UH(DOPMAIIMOHHBIN aHATHU3,
HaOII0ICHNE, U3MEPEHUE, TTPOBEICHNE SKCIIEPUMEHTA, MOICTTUPOBAHHE,
HcCCIe0BaTeNNbCKas AEATEIbHOCTD) JUISl U3y4eHUs Pa3IUYHbBIX CTOPOH OKpYXKaroleh
NEeHCTBUTEIBHOCTH,

e gladeHue OCHOBHBIMH UHTEJICKTYaJIbHBIMH OTepalusaMu: GopMyTupOBKa THIIOTE3HI,
aHaJIu3 U CUHTE3, CPAaBHEHUE U CUCTEMAaTHU3AIlU s, BHISBICHUE IPUUYUHHO -CIICACTBEHHBIX
CBSI3EH M IIOMCK aHAJIOIOB;

e nosHaHue 0OBEKTOB OKPYXKAIOIIETO MHUpPA OT O0IIEero Yepe3 0COOEHHOE K IMHUYHOMY;

e  yMeHue TEHEPUPOBATH UJCH U ONPEACIATH CPEACTBA, HEOOXOAMMBIC JIJISl KX PeaTu3alliH;

e YMeHue OTIPENETATH LU U 33791 JIeATETbHOCTH, BEIOMPATh CPEACTBA PEeATTU3AIUHN 1ETH
U IPUMEHSTH UX Ha MPAKTUKE;

e UCNONb306aHUE PABTHYHBIX UCTOYHUKOB JIJIS TTOJIY4CHU ST XUMUYECKON HH(POpMAIUH,
MMOHUMaHHUE 3aBUCUMOCTH CoiepaHus M JOpMBbI TIPEACTaBICHUS HHGOPMAITUH OT Ieeh
KOMMYHUKAILIMHU U aJIpecara;

e  YMeHue POJYKTUBHO OOIATHCS M B3aUMOJCHCTBOBATH B IMPOIIECCE COBMECTHOM
JIESATEIIBHOCTH, YYUTHIBATh MTO3UITUH APYIUX YIACTHUKOB JEITEILHOCTH, d(HEKTUBHO
paspenaTh KOH(INUKTHI;

e 20MOBHOCMb W CTIOCOOHOCTH K CAMOCTOSTEIILHON MH(DOPMAIIMOHHO-TT03HABATEIILHOM
JIeATEIIBHOCTH, BKITFOYAsi YMEHHE OPHUEHTHUPOBATHCS B PA3TMYHBIX HCTOYHHUKAX
uH(pOpMAIUU, KPpUTHYECKU OLICHHBATh U HHTEPIIPETHUPOBATH HHPOPMAITHIO, MO yHAeMYIO
W3 Pa3IUYHbBIX HCTOYHUKOB;

e YMeHue UCIIOJB30BATh CPEICTBA MH(POPMAITMOHHBIX 1 KOMMYHUKAITHOHHBIX TEXHOJOTHUI
(manee - UKT) B pelieHMH KOTHUTUBHBIX, KOMMYHHUKAaTUBHBIX U OPraHHU3aIMOHHBIX
3a7a4 ¢ COOMI0ICHUEM TPEOOBAHUM YPrOHOMHU KM, TEXHUKH O€3011aCHOCTH, TUTHECHBI,



pecypcocOepekeHus, MPaBOBBIX U AITHUECKUX HOPM, HOPM HH(POPMAITHOHH O
0€30IaCHOCTH;

e @1adenue I3IKOBBIMU CPEACTBAMH, B TOM YHUCIIC U A3BIKOM XUMHH, - YMEHHUE SICHO,
JIOTHYHO W TOYHO M3JIaraTh CBOIO TOYKY 3PEHHS, HCITOIb30BaTh aJ€KBATHBIE A3BIKOBBIE
Cpe/CTBa, B TOM YHCIIC U CUMBOJIBHBIC (XAMUYECKHE 3HAKH, (OPMYIIBI ¥ YPaBHEHUS).

Ipeomemnvimu pe3ynvmamamu W3ydeHus XMMUU Ha 6a30BOM YPOBHE HA CTYIICHH CPEIHETO
0011IeT0 00pa30BaHUS SIBIISIOTCS:

1) B mo3HaBarenbHOM cdepe:

e 3Hanue (IOHUMAHUE) U3VUEHHBIX NOHAMUL, 3AKOHO8 U Meopull,

e YMeHue ONUCHIBATH IEMOHCTPALIMOHHBIE U CAMOCTOSITEIILHO IIPOBEJICHHBIE
OKCTIEPUMEHTHI, HCTIOJIB3Ys IS ’TOTO €CTECTBEHHBIN (PYCCKUM, POTHON ) SI3BIK U SI3BIK
XUMUM;

e yMeHue KIaCCUDUIIMPOBATh XUMUYECKUE DIIEMEHTHI, TPOCTHIE U CIIOKHBIE BEIIIECTBA, B
TOM YHCJIE U OPTaHUYECKUE COCANMHEHHUS, XAMUUECKUE PEAKIIUH 110 Pa3HBIM OCHOBAHMUSIM;

e  YMeHue XapaKTepU30BaTh U3YUYECHHBIE KJIACCHl HEOPTAaHUYECKUX U OPraHUYECKUX
COEIMHEHUM, XAMUYECKUE PEaKI1H;

e 20MOBHOCMb IPOBOJUTH XAMUYECKUM IKCIIEPUMEHT, HAOIIOAATh 32 €r0 IPOTEKAHUEM,
(UKCHPOBATH PE3YTHTATHl CAMOCTOSITEIIEHOTO M IGMOHCTPUPYEMOTO SKCIIEPUMEHTA U
JienaTh BBIBOJIBL;

e ymeHue GOPMYIUPOBATH XUMUUYECKHE 3aKOHOMEPHOCTH, TPOrHO3MPOBATH CBOKWCTBA
HEU3y4EHHBIX BEUICCTB 10 aHAJIOTUN CO CBOMCTBAMU U3y4EHHBIX;

e NOUCK UICTOYHHKOB XUMUYECKON HHMOpPMAaLIMH, TOTydeHHE HEOOX0AUMO HH(POpMaIUH,
€e aHaJN3, U3TOTOBJICHNE XUMUIECKOTO MH(OPMAIIMOHHOTO TTPOYKTa U €T0
MIPE3CHTAIIHS;

e - gnadenue 00sS3aTENBHBIMU CIIPABOYHBIMHU MaTepuanamu: [lepuoandeckoil cucremoit
xumuueckux anemenToB J1. 1. MenpaeneeBa, Tabnuiield pacTBOPUMOCTH,
AIEKTPOXUMUYECKUM PSJIOM HANPSHKEHUN METAIIIIOB, PSIIOM 3JIEKT POOTPUIIATENBHOCTH -
JUTSL XapaKTEPUCTUKA CTPOCHMS, COCTaBa M CBOMCTB aTOMOB XUMHYECKUX AJIeMEeHTOB [-1V
MEpUOJIOB U 00pa30BaHHBIX MU ITPOCTHIX U CJIOKHBIX BEIIECTB;

e ycmaHosneHue 3aBUCUMOCTH CBOMCTB U IPUMEHEHMS BAXKHEHIIIMX OPraHUYECKUX
COCIMHEHHU OT UX XUMHUYECKOTO CTPOEHUS, B TOM YK CJIE U OOYCIOBJICHHBIX XapaKTepOM
ATOTO CTPOCHUS (MIPEIETBHBIM HJIN HETPEICTBHBIM) U HATMYUEM (QyHKIIMOHATBHBIX
IpyIIL;

e MoOdenuposarnie MOJICKYNT BKHEHIIIMX HEOPTAHMYECKUX U OPTAaHUYECKUX BEIIECTB;

e  NOHUMAHUE XUMHUYECKON KapTHUHBI MUPa KaK HEOTHEMJIEMOUN YaCTH LIE€JTOCTHOW Hay4HOU
KapTHUHBI MUPA;

2) B IIEHHOCTHO-OPUEHTAIIMOHHOM cepe - aHAIM3 U OIEHKA MMOCTEACTBUM JJI OKPYXKAIOIIEeH
cpenbl OBITOBOM U MPOU3BOJCTBEHHOM JESTEILHOCTH YEIOBEKa, CBA3aHHOM C MPOU3BOJICTBOM U
nepepadoTKON BAKHEHIIIMX XUMUYECKUX MPOYKTOB;

3) B TpynoBoii cepe - nposederue XUMIUIECKOTO IKCTIEPUMEHTA; pa3gumiie HaBbIKOB y4eOHOI,
MIPOEKTHO-UCCIIEI0BATENbCKOM, TBOPUECKOHN AESTEIbHOCTHU NP BBITOTHEHUHN WHANBUAYaIbHOTO
IIPOEKTA 10 XUMUU;

4) B cdepe 310poBOrO 00pasza KU3HU - codM00eH e TTpaBUII 0€3011aCHOTO 00paIeHUs C
BCIIICCTBAMH, MAaTePHAIAMU U XUMHYCCKIMU TIPOIECCAMH; OKA3aHUE TIEPBOM TOMOIIM TTPH
OTPABJICHUSX, 0KOTaX M JPYrUX TpaBMaX, CBS3aHHBIX C BEIIECTBAMH U J1a00OPaTOPHBIM
o0opyIoBaHUEM.



2. Conep:xxanme

e Bgaenenue. Posb 1 MECTO pacyeTHBIX 3a/1a4 B CUCTEME OOY4EHUsI XMMHUH U MPAKTUUECKOM
JKU3HU. TUmbl 3a1a4.

e BrruncieHus ¢ UCHOJIL30BAHUEM NOHSITHHI «KOJIUUECTBO BCIICCTBA», «UHCIJIO ABOI‘B,I[pO»,
MOJISIpHAsi Macca, MOJISIPHBIN 00beM.

e VYCTaHOBJICHHE IPOCTEHIICH GOPMYIIBI BEIECTBA IO MACCOBBIM JIOJISIM AJIEMEHTOB C
M CIOJIb30BaHHEM a0COIIOTHON U OTHOCUTENFHOM MIJIOTHOCTH BEIIECTBA.

e BriBoa Gopmysisl BelecTBa 0 OTHOCHUTEIBHOMN IJIOTHOCTU U Macce (00beMy MM
KOJIMYECTBY) MPOIAYKTOB CTOpaHUSI.

e Brruncnenust Macchl (KOIM4eCTBa, 00beMa) BEIIeCTBA IO U3BECTHOMY KOJMYECTBY (Macce,
O6B€My) OAHOTO U3 BCTYIMMBIIMX B PECAKIIUIO MJIH MMOJIYUNBIIMXCA BCIICCTB.

e Brruncrnenue Macchl, KOJTUYECTBA UM 00beMa MPOJIyKTa Peakluy Mo U3BECTHOM Macce,
KOJIMYECTBY MITM 00BEMY MCXOJHOTO BEIIECTBA, COJIEPIKAIIECTO MPUMECH.

e Brruucienre MacCoBOM MM OOBEMHOM JIOJTM BBIXO/A MPOAYKTa PEAKIIHU OT TEOPETHUCCKH
BO3MO’KHOTO.

e Pacdersl M0 XUMHUYECKUM ypaBHEHUSIM, CBA3aHHBIE C MACCOBOM JI0JIEH PACTBOPEHHOIO
BEIIECTBA.

e Brruncienue Maccel (0ObeMa UM KOJTMUECTBA) MPOIYKTa PEAKIIUH, €CITU OAHO U3
pearupyonmx BelecTB AaHO B U30bITKe. PacueTsl Mo 00beMHBIM OTHOLICHUSIM Ta30B.

e Pacyersl 10 TEPMOXUMHUYECKUM YPABHEHHUSM.

3. TemaTu4ueckoe IJIAHUPOBAHUE

Ne HaumeHoBaHuUe TeMBbI JlaTa

NpoBe/ie HUA

1 Beenenue. Ponb 1 MecTo pacueTHBIX 3a7a4 B cucTeMe 00y4eHusl XUMUU U
IIPAKTUYECKOW KMU3HU. TUIIbI 3a1a4.

2 BrIuuciieHus ¢ HCIIOJIB30BAaHUEM ITOHITHH «KOJIUYECTBO BCIICCTBA»,
«arCcII0 ABOTaApO», MOJISIpHAS Macca, MOJISIPHBIA 00BEM.

3 YcraHoBieHHE TPOCTEHIIeH (GOPMYIIBI BELIECTBA IO MACCOBBIM JIOJISIM
9JIEMEHTOB C MCIIOJIb30BaHUEM a0COTIOTHON M OTHOCUTEIBHOU IUIOTHOCTH
BEILECTBA.

4 Pemenne 3aau Ha BBIBOI MOJICKY/ISIDHOM (DOPMYITBI BEILECTBA.

5 BrIBO/ (popMyITBI BeIeCTBa 1O OTHOCUTEIBHOI INIOTHOCTH U Macce

(0OBeMy MM KOJTMYECTBY) MPOIYKTOB CIOPaHHUSL.

6 Pemenre 3a1a4 Ha BBIBOJ MOJIEKYJISIpDHOW (JOPMYJIBI BEIECTBA.

7 Beravcnenus mMacchbl (KOJIM4ecTBa, 00beMa) BEIIECTBA 10 U3BECTHOMY
KOJIMYECTBY (Macce, 00beMy) OJHOIO U3 BCTYIUBIIMX B PEAKLUIO HIIH
MOJIYYHBIIMXCSL BEIICCTB.

8 Brruncnenue MaccChI, KOJIMYECTBA UJIN o0BeEMa IMpOoaAYyKTa pe€aKinuu 1o
HU3BECTHOM MacCcCe, KOJIMYCCTBY HUJIA 06’BCMy HCXOJHOI0 B€HICCTBA,




COJICPIKAIICTO MPHUMECH.

9 Beruncnenue MaccoBoi niin 0ObeMHOM JOJTM BBIXOJIa MPOIYKTa PEAKIIUU OT
TEOPETUYECKH BO3MOKHOTO.

10 |PemeHne KOMOMHUPOBAHHBIX 33/1a4.

11 | MaccoBas 1 o6bemHas 4018 KOMNOHEHTOB CMECH.

12 | OnpegeneHune maccoBoit Lonm pacteopa npu pasbasaeHnn u
CMeLLMBaHNM PaCcTBOPOB.

13 | Beruncnenue maccol (00beMa UM KOTMYECTBA) MPOAYKTA PEAKIINH, €CIN
OJIHO M3 pearupyronmx BELIECTB JaHO B U30BITKE.

14 | PemeHne KOMOMHUPOBAHHBIX 33/1a4.

15 | Pacyersl mo 0ObEMHBIM OTHOIICHHUSIM Ta30B.

16 | Pacyerbl mo TEPMOXUMHUYECKUM ypaBHEHUSIM

17 | Ypox pa3BUBAIOIIETO KOHTPOJIS




