MyunuuunaabHoe o6ueo6pazoBatebHoe yupexaenue «CpeqHss
o0meo0pasoBaTesbHas mKoia c. Cynaxk Kpacnonapruzanckoro paiiona
Caparosckoii ob6actn nmenu I'eposi CoBerckoro Corosa MBanosa MBana

CepreeBnua»
COI'JTACOBAHO - YTBEPXIAIO
3am.aupexTopa nmo YBP I[npelcTop MO)L(\COIH c. Cymax»
Kenrosa I'.1O. ‘ MR@H.I/I.
ZP » 2ttt 2023 ,_-69” r27‘06\2023 r.

LleHTp obpasosanus
€CTecTBEHHO-Hay4HOM
M TEXHOAOTMHECKOM HaMpaBAEHHOCTH

TOUKA \!pocm

HMononnurenbHas o61eodpazoBaTe/ibHasi IPOrpaMma
«Iludposas 1aGopaTopusi Mo XUMHH»

CocraBui:
Yuurens XuMuu
Pesenko H.A.

c¢. Cynak, 2023 r.



IHosicHuTeIbHASA 32N CKA

JlononHuTenbHas oOpa3oBaTeIbHas nporpaMma €CTECTBEHHO-HAayYHOU
HANpaBICHHOCTH «XWMUYECKHH MpPaKTHKyM» ajpecoBaHa oOydarommmcs 8-9-x KiaccoB
[Iporpamma kypca pa3pabotana Ha ocHoBe DenepanbHOr0 rocyJapCTBEHHOIO
00pa30BaTENbHOIO CTaHAapTa OCHOBHOI'O 00111er0 oOpa3oBaHusl, aBTOpCcKoi nporpaMmsl O.
C. Tabpuensna «Xumusa. 7-9 xknaccel. Mertoauyeckue peKOMEHAAMU U padouas
nporpamma. @K I'OC»/0O.C. I'abpuensan, A.B. Kynuosa-M.: /Ipoda,2016r.

IIporpamMma «XHMHYECKHN NMPAKTUKYM» OTPaKaeT COACPKAHHUE NMPEIMETHBIX TEM,
JlaeT paclpelielleHne Y4YeOHBIX 4YacoB IO pasfesiaM Kypca M IOCIeI0BaTeNbHOCTh X
U3YyYEHUSI C yUETOM MEXIIPEIMETHBIX U BHYTPHUIIPEJIMETHBIX CBsI3€l, JOIMKH y4eOHOro
npoliecca, BO3PAaCTHBIX OCOOEHHOCTEH 00ydYaroIMXcsl, ONpenesieT MaKCUMalbHbIM Habop
NPAaKTUYECKUX PAOOT U OIBITOB, BHITOIHAEMBIX 00YYarOIIUMUCS.

HoBu3Ha anHON aBTOPCKON KOMOMHUPOBAHHOW pa3pabOTKH 3aKI04aeTcsi B 0TOOpe U
HOBOM CTPYKTYpUPOBAaHUHM COJECpPKaHMs, HMCIIOJIBb30BAHUU HOBBIX METOAOB OOydYeHHUs, a
TaK)XK€ B COUETAHUU PA3IMUYHBIX (POPM pabOTHI C OMOPOI Ha MPAKTUYECKYIO JEATENbHOCTb.

AKTYaJIbHOCTb. OTINYUTEIBHON YEPTOM COBPEMEHHOM JXW3HM SBIISECTCS aKTHBHOE
BHEJPEHHUE JOCTHKEHUH XHUMHUHM B TEOPUI0O U TMPAKTUKY HCCIEIOBAHUSA PA3IUYHBIX
NPUPOAHBIX siBIeHUM. I[IpakThueckas HampaBIE€HHOCTb HM3y4aeMOIo MaTepHualia JeiaeT
JAHHBIA KypC aKTyaJlbHbIM. Y4alllMecsi COBEPIICHCTBYIOT YMEHHSI B MCCIIEOBATEIbCKOU
NESATENbHOCTH, OCO3HAIOT TMPAKTUYECKYI0 LEHHOCTh XWMHUYECKMX 3HAaHUH U UX
OOIIEeKYyJIbTYpPHOE 3HAUEHUE.

IMepcnexkTHBHOCTL  Kypca. [lpemnmaraemass mporpaMma HOCHUT — OOYYaromIwid,
pa3BUBAIONIUN XapaKTep, CIOCOOCTBYET PAa3BUTHUIO HMHTEIUICKTYAIBHBIX CIIOCOOHOCTEH
yYaIUXCcsl 9Yepe3 YCBOCHHE aJITOPUTMa HAYYHOT'O HCCIICTOBAaHUS U (OPMUPOBAHUS OIBITA
BBITIOJIHEHUSI HUCCJIEAOBATENBCKOTO TMpOeKTa (yMEHUE CTaBUTh MpooOseMy, paboTath ¢
UCTOYHUKAMH, TPOTHO3UPOBATH PE3yJIbTAT, JCNIaTh apPryMEHTHPOBAHHBIC BBIBOJIBI).
[Tporpamma pacmipsier Kpyro3op IIKOJBHHUKOB, IMOBBIIIACT BOCIUTATEIBHBIA MOTCHITHAI
0oOy4YeHHsI, TO3BOJISCT IMOBBICUTh YYCOHYIO MOTHBAIIMIO YYAIIUXCS M TPOBEPHUTH CBOU
CIOCOOHOCTH B €CTECTBEHHO-00pa30BaTEIbHOM 001acTH “Xumus”.

Heap mporpamMmel: GOpMUPOBAHHE TO3HABATEIHPHOIO MHTEpECa K XUMUH, JUCIUILUIMHAM
€CTECTBEHHOHAYYHOT'O IIMKJIA; IMOJTrOTOBKA K MPOJIOKEHUIO 00pa30BaHUsI U OCOZHAHHOMY
BbIOOpY Mpodeccui;

3apaum:

[ COBEPIICHCTBOBATh HABBIKM XMMHUYECKOTO IKCIIEPUMEHTA;

[ MOJITOTOBUTH YYAITUXCSI K IPAKTUIECKON JIESTEINHHOCTH;

[ CO3/1aTh YCJIOBHUS ISl COBEPIIICHCTBOBAHMSI PA0OTHI C KOMITBIOTEPOM, TIOUCKA
Heo0X0IMMO# HH(pOPMAIIUH, TIOJITOTOBKH MPE3CHTAIINH, 3alIUTHl CBOUX PaboT.

[ Pa3BUTh TBOPUECKYIO aKTUBHOCTh, HHULIMATHUBY U CAMOCTOATEIHHOCTD YUAIUXCS;
[ copMHUpOBaTh MO3UTUBHBIA OCO3HAHHBIN BBIOOP Tpodeccuu;

[ pa3BUBaTh MO3HABATEIBHBIE HHTEPECHI U TBOPUYECKHE CITIOCOOHOCTH;

[ (dbopMupOBaTH HAYYHYIO KAPTUHY MHUPA.

Oco0eHHOCTH peau3aluu NPOrpaMMbl
ConmepxaHue Kypca HUMEET OCOOEHHOCTH, OOYCJIOBIIGHHBIE, BO-TIEPBBIX, 3aJa4aMH
pa3BUTHSA, 00YUYEHHUS U BOCIIUTAHMSI YUAIIUXCS, 3aIaHHBIMHI COLMATLHBIMHA TPEOOBAHUSIMH K
YPOBHIO Pa3BUTHSI UX JIMYHOCTHBIX U IMO3HABATEILHBIX KAUYECTB; BO-BTOPHIX,



MpPEAMETHBIM COJIEP)KAaHHEM CHCTEMbl OCHOBHOTO 00Iero oOpa3oBaHUs; B-TPEThUX,
TICUXOJIOTHYECKUMHU BO3PACTHBIMH OCOOCHHOCTSMH 00yYaeMBbIX.

Bubl nesaTeabHOCTH:
II0O3HaBaTeJIbHAs IEATEILHOCTh

MpoOJIEMHO-TIEHHOCTHOE OOLIEHNE

IMPOCKTHAA ACATCIbHOCTD

UTpOBasi AESITENILHOCTh
®opmbl OpraHU3alUy MO3HABATEIbHON AEATEIBHOCTH O0yYaroluxcs MoJA0UparoTCs B
COOTBETCTBUU € y4eOHBIMM BO3MOXXHOCTSMU H  YPOBHEM  C(OPMHUPOBAHHOCTH
MO03HABATEIbHBIX CcIOCOOHOCTEW oOydaromuxcs. [Ipeamourenune otgaeTcs CiaeaAyOLIUM
dbopmam paboTHI: caMoOCTOsITelbHAs padoTa HaJ TEOPETUYECKUM MaTepuaaoM 0
0000IIEHHBIM IJIaHAM JESITENbHOCTH; paboTa B Ipynmax MpH BBIIOJIHEHUH JaO0OPATOPHBIX
W TPAKTHYECKUX pabOT, HKCHEPUMEHTATBHBIX W TPOCKTHBIX 3aJaHWd; IyOINIHOE
MIpe/ICTaBIEHUE PE3yIbTAaTOB UCCIEAOBAHNM, UX apIYMEHTHPOBAaHHOE 0OOCHOBAHUE U JIp.

Ha xaxzaom »tame oOydyeHus BbIOMpaeTcsi TemMa paldoThl, KOTOpas IO3BOJISET
oOecreyrBaTh OXBAaT BCEW COBOKYIHOCTH PEKOMEHAYEMBIX B MpOrpamMMe MPaKTUYECKUX
yMEHH W HaBBIKOB. [IpyM STOM y4HMTHIBA€TCS MOCUIBLHOCTH BBHITIOJHEHUS PaOOTHI IS
00y4aroIuXcsi COOTBETCTBYIOIIETO BO3pACTa, €ro OOIIECTBEHHAs] U JTMYHOCTHAS IIEHHOCTb,
BO3MOXXHOCTb BBITIOJTHEHHsI pabOThl MpU HMEIOMICHCS MaTepHalbHO-TEXHUYECKON Oase.
Bonpmoe BHUMaHue oOpaiaeTcst Ha obecrieueHne 0e30MacHOCTH TPy/la 00YJaroIINXCs PU
BBITIOJTHEHUU PabOT ¢ J1a0OpaTOPHBIM O0OPYIOBAaHUEM U XHMHUUYECKUMH pPEaKTHBAMH,
coOroieHre mpaBuil 6€30MacHOCTH MpHU paboTe ¢ mpudopamu.

Metoasl u cpeacTBa OOydeHHUs HaIpaBJIeHbl Ha OBJIAJeHHE OOy4YarOUMMHUCS
YHHUBEPCAJIbHBIMU Y4eOHBIMU JIEHCTBUAMH M CLIOCOOAMU J€SITETbHOCTH, KOTOPBIE MO3BOJISAT
UM OCYIIECTBJISATh MOUCK HMH(POPMALMKM W €€ aHaiu3, OCYIIECTBIATH 3SKCIIEPHUMEHT,
MPOBOJIUTH Y4eOHBIE NCCIIEJOBAHNS, pa3pabaThIBaTh MPOEKTHI.

3aHATUS TPOBOJATCS HA Oa3e LEHTpPa JOMOJHUTENBHTO o0pa3oBanus «Touka poctay
MOY «COUI c. Cynak». Bpems npoBenenusi: yetepr, 14.00 -14.40 nsatauma, 13.20-14.00
Cpok peanu3anuu J0NO0JHUTEJIbHOH 00pa30BaTEIbHOM IPOrPAMMbI

[Tporpamma Kypca BHEYpPOUHOM IE€ATEIbHOCTH «XUMHUECKHM MPAKTUKYM» paccuMTaHa
Ha 2 roja.

Kypc cocrout u3 68 yueOnbix yacoB (34 yaca B 8 kiacce u 34 yaca B 9 kiiacce, U3 pacuera
1 yueOHBIif yac B HEJIEIIO.

I[Inanupyemble pe3yabTaThl 0CBOEHUsI Kypca B cooTBeTcTBHM €
1eTIMA OCHOBHOM 00pa3oBaTeIbHOM MporpamMmsl B yenoBusax peanusanun GI'OC OO0
pe3yJIbTaThl IyXOBHO - HPABCTBEHHOTO PA3BUTHSI U BOCIIUTAHUS O0YYAIOIIUXCSI MOTYT OBITH
Mpe/ICTaBIEHbI Yepes:
. OBJIJIEHUE TIPEIMETHOMN IrPaMOTHOCTHIO Yyepe3 OCBOECHUE CHCTEMBbI
COLIMOKYJBTYPHBIX M IyXOBHO - HDABCTBEHHBIX LIEGHHOCTEH U KaTeTrOpuii;
. NpHOOIIeHHE BCEX YUaCTHUKOB 00pa30BaTeIbHOrO Mpolecca K 6a30BbIM LEHHOCTSIM

POCCUMCKOW LIUBUIIU3ALINY;
. pa3BUTHE KOMMYHUKATUBHBIX YMEHUM;

. pa3BUTHUE YNPABICHUYECKUX CIIOCOOHOCTENH;



. HANOJIHEHHWE JYXOBHBIM CMBICIIOM YKJIaJa JKM3HM UM  COLHUOKYJIBTYPHOIO
IIPOCTPAHCTBA, OKPY>KAIOIIEro 00yJaroerocs;

. pa3BUTHE MOTUBAIIMU K OOILIEHUIO, CAMOBBIPAXKEHUIO, CAMOOIPEICTICHUIO;

. CO3/laHKe YCJIOBHI AJis YCHEIIHON ajanTaiuy o0ydarouerocs B 00pa3oBaTEIbHOM
YUpPEXKJICHUH, COIMAIbHOM cpele Ha OCHOBE E€IUHOM CHUCTEeMbl IICHHOCTEH,
00pa30BaTeNbHBIX TEXHOJIOTUN U aKTUBHBIX (POPM 00yUeHUsI.

B pesynbrare o0ydeHus mo JaHHON IporpaMmMe, B KOHTeKcTe TpeboBanuit denepaibHOTO
rOCy/apCTBEHHOT0 00Pa30BaTEILHOTO CTaHAApTa y 00ydaronmuxcs 0yayT cOpMUPOBAHBI:
Jluunocmmuwle pezyiomamol
. OO6yuaronuecs: HayyaTcsi ¥ IPUOOPETYT: OCHOBHBIC MIPUHITUIIBI OTHOIICHUS K
KUBOW U HEXKUBOU MPUPOJE;

. YMEHHS B IPAKTUYECKOM NEATEIHHOCTH U TIOBCEIHEBHOM KU3HU JIJIS;

. 00BSCHEHUST XUMUYCCKHUX SBJICHUH, IPOUCXOASAIINX B IPUPOJIC, OBITY U Ha
MIPOU3BOICTBE; 0€30MacHOTO OOpAIEHHUs C TOPIOYUMH U TOKCUYHBIMH BEIIIECTBAMH,
1abopaTopHBIM 000PYI0OBAaHUEM;

. MOHUMATh CMBICIT M1 HEOOXOIMMOCTh COOIOICHNUS TIPENICAHNH, IPEATIaraéMbIX B
WHCTPYKIMSX TI0 MCTIOTIB30BAHHIO JIEKAPCTB, CPEJCTB OBITOBOM XHUMHH U JIP.;
Obyuarowuecs noayuam 803MOHCHOCMU O YOPMUPOBAHUA:

. MO03HABATEIHHBIX HHTEPECOB M MOTHBOB, HAIIPABJICHHBIX HA N3YUYCHUE )KUBOU U
HEXUBOW MPUPOJIbI, HHTEIUICKTYATbHBIX YMEHHH (JJ0OKa3bIBATh, CTPOUTH PACCYKICHUS,
aHAJIM3UPOBAThH, CPABHUBATH, JICJIaTh BBIBO/IBI,

. HKOJIOTUYECKH TPAMOTHOTO ITOBEJCHUS B OKPYIKAIOIIEH cpelie;
. 3HA4YECHUS TEOPETUUECKUX 3HAHUM JIJIS IPAKTUUECKOU JIEATEIbBHOCTH YEI0BEKA;
. HAYYHBIX OTKPBITUHM KaK pe3yJbTaT JIUTEIbHbIX HAOII01€HU, OTIBITOB,

HAayYHOU IOJIEMHUKH, IIPEOIOJIEHUS TPYTHOCTEN U COMHEHUM.
Memanpeomemmoie pe3yrvmamot
Obyuarowuecs nayuamcsi:

. IJIAHUPOBATh CBOU JACHCTBUS B COOTBETCTBUU C ITOCTaBJICHHOM LIENBIO U YCIOBUSAMU
ee peaJI3aLny;

. BBITIOJIHATh yueOHbIE JCHCTBUS B MAaTEPUATIM30BAHHOM, pEYEBOM U MBICIIUTEIBLHOU
opme;

. IIPOSIBJIATH NUHULIMATUBY NEUCTBUS B MEKIMYHOCTHOM COTPYAHUYECTBE;

. UCIIOJIb30BaTh BHELIHIOK U BHYTPEHHIOKO pPeUb IS LEJEeNOoIaraHus, IJIaHUPOBaHUs

U PETYJISIUUUA CBOEN NEATEIBHOCTH;

. OBJIQJICTh COCTABJIIOLIIMMH HUCCIEA0BATENBCKON NEITEIbHOCTH, BKIIFOYAsl YMEHUE
BUJIETh TIPOOJIEMY, CTABUTh BOIIPOCHI, BBIIBUTAThH TUIIOTE3bI, 1AaBATh OTPE/ICIICHHUS
MOHSATHUSM, HaOJI0/1aTh, MPOBOAUTH MIPOCTEUIIINE SKCTIEPUMEHTHI, JIeTIaTh BHIBOJIBI U
3aKJIIOYEHHUS], CTPYKTYPUPOBATh MaTepHall, OOBSICHATH, I0Ka3bIBATh.

. OCO3HABAaTh 3HAUYCHUE TEOPETUYECKUX 3HAHUN JJIS IPAKTUYECKOMN AEATEIBHOCTH
YeJI0BeKa.

Obyuarowuecs noayuam 603MOHCHOCHb !



. yMeTb padoTaTh C pa3aINuyHbIMU HCTOYHUKAMH XUMHUYECKOM

UHpopManuy (HayqHO-TIONMYJIIPHOH IMTepaTypo, CIpaBOYHUKAMN),

aHaJIM3MPOBaTh HHPOPMAINIO, TPEOOPa30BBIBAT €€ U3 OAHON (POPMBI

B IpYyTy10;

. YMETh a/IEKBATHO MCII0JIb30BaTh PEYEBbIE CPEACTBA JUJISl AUCKYCCUU U
apryMeHTaluH CBOEH NO3UIMH, CPABHUBATH Pa3HbIE TOUKU 3pEHUS, OTCTAauBaTh CBOIO
MO3ULUIO, YBAXKUTEIBHO OTHOCUTHCSI K MHEHUIO OKPY KaIOIINX;

. YMETh paboTaTh € PA3IMUYHBIMU HCTOYHUKAMU XUMHUYECKON MH(OpMALINH
(Hay4YHO-TIOMYJISIPHOM JIUTEPATYpPOil, CIPAaBOYHUKAMU ), aHAJTU3UPOBATh HHPOPMALHUIO,
peoOpa3oBbIBATH €€ U3 OAHON (DOPMBI B APYTYIO;

. YMETh a/IEKBATHO UCII0JIb30BaTh pEYEBbIE CPEACTBA ISl AUCKYCCUU U
apryMeHTalluH CBOEH MO3UIUHU, CPABHUBATH Pa3HbIE TOYKU 3pEHUs, OTCTauBaTh CBOIO
MO3ULUIO, YBAXKUTEIBHO OTHOCUTHCSI K MHEHUIO OKPYIKAIOIIUX;

Ho3nasamen vuvle

Obyuarowuecs Hayyamcsi:

. OCYUIECTBIISITh MOMCK HEOOXOAUMOM HMH(OpMAnUU [JIs BBINOJTHEHHS Y4eOHBIX
3aJaHUil C MCIOJIb30BAaHWEM Y4YeOHOM JUTepaTypbl, SHUMKIONEIUHN, CIPaBOUYHUKOB
(BKJIIOYAsl AJIEKTPOHHBIC, LU(PPOBBIE), B OTKPHITOM HMH(GOPMAIIMIOHHOM IPOCTPAHCTBE, B
TOM YHCJI€ KOHTPOJIUPYEMOM MPOCTPAHCTBE HHTEPHETA;

. OCYUIECTBIISTH 3alHCh (PUKCalMI0) BEIOOPOUHON HH(OpMaLK 00 OKpYKaroIieM
MHUpe 1 0 cebe caMoM, B TOM YHcIie C TOMOIIbI0 HHCTpyMeHToB MKT;

. MCII0JIb30BATh 3HAKOBO-CUMBOJMYECKUE CPEJICTBA, B TOM YUCIIE MOJEINHN (BKIIIOUYas
BUPTYaJIbHBIE) U CXEMBI (BKJIFOUAsl KOHUENTYaIbHbIC) JIJISl PEIICHUS 3a/1a4;

. CTPOUTH COOOIICHUS B YCTHOW U MTUCBMEHHOU (opme;

. CTPOUTH pacCykJIeHus B opMe CBSI3H MPOCTHIX CYXJICHUN 00 00BEKTE, ero

CTPOCHHUH, CBOMCTBAX U CBS3SIX;

. yCTaHABJIMBAaTh aHAJIOTHUHU.

Obyuarowuecs noay4am 803MOHCHOCMb!

. OCYILIECTBJIATh PACIIUPEHHBIN TOMCK HH(POPMAIIMH C UCIIOJIH30BAHUEM PECYPCOB
6ubnuorek u cetu uTepHer;

. 3aMUChIBaTh, (PUKCUPOBATH HH(OPMAIIHIO 00 OKPYKAIOIIEM MUPE C TTIOMOIIBIO
nHctpymeHToB UKT;

. CTPOUTH JIOTHUECKHE PACCYKICHHUSI, BKITFOUAIOIINE YCTAHOBIICHUE MPUUNHHO-
CJIIEJICTBEHHEIX CBS3EH.

Kommynuxamuenwie

Obyuarowuecs nayuamcsi:

. aJICKBaTHO MCTOJB30BaTh KOMMYHHUKATHUBHBIC, TIPEXKIC BCErO peUYeBhIe, CPEICTBA IS
peneHus pa3InyHbIX KOMMYHUKAaTUBHBIX 3a/1a4, CTPOUTh MOHOJIOTUUECKOE BbICKA3bIBAHUE
. JOMYCKaTh BO3MOKHOCTb CYIIECTBOBAHHUS Y JIFOJIEH PA3IMUHBIX TOYEK 3PEHUS, B TOM
YHCJIe HE COBNAAAIOLIUX C €r0 COOCTBEHHOM, 1 OPUEHTUPOBATHCS HA TIO3ULIUIO TApTHEPA B
OOIIIEHNH U B3aUMO/IEICTBUH;



° YYUTHIBATH PA3HBIC MHCHHA U CTPCMUTLCA K KOOpJAWHAIWHN PA3JIMIHBIX HOSI/IHI/Iﬁ B

COTPYIHHYECTBE;
. (dbopMynHpoBaTh COOCTBEHHOE MHEHHUE U MO3UIINIO;
. JIOTOBAPUBATHCS U IPUXOJUTH K 00IIEMY PEIICHUIO B COBMECTHOMN JAESITEIHHOCTH, B

TOM YHCJIE B CUTYallU¥ CTOJIKHOBEHHUS UHTEPECOB;
. CTPOHUTH IOHATHBIE JUIsl NAPTHEPA BBICKA3BIBAHUSA, YUUTHIBAIOIINE, YTO NAPTHED
3HACT U BUOUT, 4 YTO HET;

. 3a/1aBaTh BOIIPOCHI;
. KOHTPOJINPOBATH IEUCTBUS NTApTHEPA;

Obyuarowuecs noryuam 603MOACHOCIb:

. BJIaJIETh MOHOJIOTMYECKON U IUAJIOTUYECKON (popMaMu peuu;

. (opMUpPOBaTh HABBIKK KOJIJIEKTUBHOW U OPraHU3aTOPCKOM NESATENbHOCTH;

. apryMEHTHpPOBAaTh CBOE MHEHHE, KOOPIAMHUPOBATH €TI0 € MO3ULUSIMHU TAPTHEPOB IIPH

BBIpPA0OOTKE OOIIETo peleHNs] B COBMECTHOM J1eATEIbHOCTH;
. aJIeKBaTHO MCII0JIb30BaTh peUEBbIE CpeACTBa A1 3P(HEKTUBHOTO peLUICHUS
pa3zHoo0pa3HbIX KOMMYHUKATUBHBIX 3aa4.

IIpeaMeTHBIMHU pe3yJabTaTAMHM OCBOCHHS TPOTPAMMBI Kypca « XMMUYECKUN MPAKTUKYM»
SIBJISIFOTCSL

3nanue (nonumanue):

. BaXHEHUIINX XMMHYECKUX IIOHATHUM: BEIIECTBO, XUMHUYCCKHUI DJIEMEHT, aTOM,
MOJIEKYJIa, OTHOCHUTEJIbHBIC AaTOMHAasi M MOJEKYJIpHAas MacChl, MOH, KaTUOH, AaHHOH,
XUMHYECKAsI CBSI3b, DJIEKTPO- OTPULATEIIBHOCTh, BAJEHTHOCTh, CTENIEHb OKHUCIICHUS, MOJIb,
MOJISIpHAsT Macca, MOJISIPHBI 00beM, pacTBOPHI, JJIEKTPOJIUTHI U HEIJIEKTPOJIHTHI,
AJIEKTPOJIUTUYECKAS] JIUCCOLMALIMS, OKHUCIUTEIb W BOCCTAHOBUTEb, OKHUCICHUE U
BOCCTaHOBJICHUE, TETNIOBOM d(PPEKT peakiiy, OCHOBHbBIC TUIIBI PEAKIINI B HEOPTraHUYECKON
XAMUH;

. (hopMyITUPOBOK OCHOBHBIX 3aKOHOB U TEOPHI XUMHH: aTOMHO-MOJIEKYJIIPHOTO
YYEHUS; 3aKOHOB COXPAHEHMSI MAaCChl BEUIECTB, IOCTOSIHCTBA COCTaBa BEILIECTB, ABOTaIpO;
[Tepuonuueckoro 3akona /. 1. MenaeneeBa; TeOpur CTpOCHUS aTOMa U YYEHHS O
CTPOEHUHU BEIIECTBA; TEOPUH BJEKTPOJUTHUECKON TUCCOIIMALINMI U YUCHUSI O XUMUYECKOM
peaKkuu.

Obvsicuenue:

. 3aKOHOMEPHOCTEN M3MEHEHHSI CTPOCHHS aTOMOB, CBOMCTB AJIEMEHTOB B Ipejeiax
MaJbIX MEPUOJOB U A TpPyNm, a TakKe CBOMCTB 00pa3yeMbIX MMM BBICHINX OKCHIIOB H
TUIPOKCH/IOB;

. CYIIHOCTH ITpoLEecCa JIEKTPOIUTUYECKON JUCCOUNAIMN U PEAKIIUI HOHHOTO
oOMeHa.

Ymenue xapaxmepuzoeamsw:

. XUMHUYECKHE 3JIEMEHTHl (OT BOJOpOAA /10 KalbliMs) Ha OCHOBE HMX IOJOXXEHHS B
[leprnoauueckoil cucreme xumuuyeckux snaemeHToB [[. M. MenneneeBa u ocobeHHOCTEN
CTPOEHUS UX ATOMOB;



° B3aMMOCBA3b MCKAY COCTaBOM, CTPOCHUCM U CBOMCTBaAMH HCOPraHN4CCKUX

BELIECTB;
. XMMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX BEIIECTB (OKCUIOB,
KHCJIOT, OCHOBAHUMU, aM()OTEPHBIX COEAMHEHUN U COJIEN).

Onpedenenue:

. BUJIOB XMMUYECKOMW CBSI3U B COCINHEHMUSIX;

. TUTIOB KPUCTAIUIMYECKUX PEUIETOK TBEPIBIX BEILIECTB;

. IPUHAJIEKHOCTH BEILIECTB K ONPENICIICHHOMY KJIacCy COEAMHEHUI;

. TUIIOB XUMUYECKUX PEaKIIHIi;

. BO3MOHOCTU IPOTEKAHMSI pEAKIIM HOHHOTO OOMEHa.

Cocmaenenue:

. (opMyJ1 HEOPraHUYECKUX COSIMHEHUI U3yUEHHBIX KJIACCOB;

. YPAaBHEHUI XUMUYECKUX PEaKIIUH.

besonacnoe obpawenue ¢ XuMu4eckoi ocyAou 1 1a00paTopHbIM 000PYAOBAHUEM.
IIposedenue xumuuecko2o IKCnepumMenma:

. MOJTBEPKIAOIIETO XMMUYECKHE CBOMCTBA M3YUECHHBIX KJIaCCOB HEOPTraHUYECKHUX
BEIIECTB;

. MOJTBEPKIAOIIETO XMMUYECKHUI COCTaB HEOPTaHUYECKUX COCTUHECHUN;

. 110 TIOJTYYCHHIO, COOMPAHHIO U PacliO3HaBaHUIO ra3000pa3HbIX BEIIECTB (KUCIOPO/a,
BOJIOPO/Ia, YIJIEKUCIIOTO Ta3a, aMMHaKa);

. 10 OTIPEJIETICHUIO XJIOPUI-, CylbdaT-, kKapOOHAT-HOHOB M HOHA AMMOHHUS C TIOMOIIIIO
Ka4E€CTBEHHBIX PEaKIIU.

Boviuucnenue:

. MacCOBOM JIOJIM XUMHUYECKOTO 3JIEMEHTa 1Mo (popMyIie COeTMHCHHUS;

. MAacCOBOM JIOJIM BEIIECTBA B PACTBOPE;

. MaccChbl OCHOBHOT'O BEIIECTBA MO0 U3BECTHOM MaCcCOBOM JI0JI€ IPUMECEH;

. 00BEMHOI JOJIM KOMIIOHCHTA Fa30BOM CMECH;

. KOJIMYECTBA BEIllecTBa, 00bEMa MITM MacChl BEIIECTBA IO KOJWYECTBY BEIISCTBA,

00BEMy MJIM MacCe peareHTOB UM MPOAYKTOB PEAKLIUU.
Hcnonvzosanue npuobpemennvix 3HaHUll U YMEHUU 8 NPAKMUYECKoU 0esimelbHOCmU U
NOBCEOHEBHOU HCUSHU!

. 71t 6€30macHOTo oOpaleHus ¢ BeIeCTBaMU U MaTeprajaMiy B MOBCETHEBHOM
JKU3HU ¥ TPAMOTHOTO OKa3aHUs MEePBOM MTOMOIIH IMPU 0KOTaxX KUCIOTAaMH U IIEI0YaMU;
. JUTs1 OOBSICHEHHS OTJICTIbHBIX ()aKTOB U MPUPOIHBIX SIBJICHUI;

. JUTSI KPUTHYECKON OIIEHKH MH(GOPMAIUU O BEIIECTBAX, UCIIOJIb3yEMBIX B OBITY.

Ananus u oyenxa MOCIACACTBUN TSI OKPYIKAIOIICH cpeibl OBITOBOM M TPOU3BOCTBEHHON
JESITENIbHOCTHU YeJIOBEKa, CBA3aHHOMU C MOJyUYEeHHUEM U TIepepabOoTKON BELIECTB.

IIpogedenue onepayuti ¢ WCNONB30BAHUEM HArpeBaHMs, OTCTaWBaHMs, (UIBTPOBAHUS,
BBbINIAPUBAHMS; MOJIyYeHHs, COOMpaHUs, paclo3HaBaHUs BEILIECTB; U3TOTOBJICHUS MoAeen
MOJIEKYII.

Cobaro0enue paBUil TEXHUKU 0€30MaCHOCTH MPHU MPOBEIEHUU XUMHYECKOIO
AKCIIEPUMEHTA;

Oxa3zaHue TIepBON TOMOIIIM MPU 0KOTaX, MOpe3ax U XUMUUECKUX TPaBMaX.



OueHka 10CTHKEHHS IVIAHUPYEMBIX pPe3y/1bTaTOB 0CBOCHHS Kypca

Texkymuii KOHTpPOJIb yCBOEHMs Marepuanga OCYLIECTBIAETCA IIyTEM  YCTHOIO
(MMCHbMEHHOI0) ONpOoca WM IyTEM BBINOJHEHUS MpaKkTHYecKux 3anaHui. [losTtamnas
OLIEHKA peajgn30BaHHBIX IPOEKTOB. CaMOOILIEHKA U CAMOKOHTPOJIb.

[logBenenue HWTOroB IO pe3ysibTaTaM OCBOCHHsA MaTepuaa JaHHOW IPOrPAMMBI
MPOBOAUTCS B (hOpME 3aIMUTHI IPE3EHTALIMHN U pedepaToB, HCCIEIOBATENBCKUX IPOEKTOB, B
TOM YHUCJI€ U Hay4YHO-TIpakTHUecKoi KoH(pepeHuuu «Illar B Oyymee».

O2xugaemMsblie pe3yJIbTaThI
o0yyarommecs 10JKHBI 3HATD:

. XUMHUYECKHE TEPMHUHBI, HUCIOJIb3yeMbIe B OBITY M JIUTEpaType (HAPUMED: KUCIIOTA,
OCHOBaHUE, 11eJI0Yb, HEUTPATU3alUs, MOJIEKYJIa, XUMUYECKasl PEaKIvs)

. YTO BCE OKPYXAIOLIUE HAC TMPEAMETHl HA3BIBAIOT TEJIaMH, KOTOPBIE COCTOSIT U3
BEIIECTB;

. 0 XMMHYECKHUX BEIECTBAX M UX CBOMCTBaX Ha MpUMEpE YKCYCHOW KHUCIOTHI, Mea,
COJIbI, YTIIEKUCIIOTO Ta3a, MEHOTO KyIopoca, Kpaxmala, caxapa);

. npaBmiia 6e30macHOCTH paboThl B JabOpaTOpUu U 0OpaIeHHs C BEIIECTBAMU,
oO0yyarommuecs 10/2KHbI YMeTh:

. OPUBOJUTh TMPUMEPHl PA3IUYHBIX TET W BEIIECTB, OKPYKAIOIMIUX HAC B
MTOBCETHEBHON KU3HU;

. ONpeNeNsATh BUIbl JIESITEIBHOCTH YENOBEKAa, CBA3AHHBIE C H3YUYEHHUEM HPHUPObI
(MeTozbl TO3HAHUS: HAOMIOICHHE, U3MEPEHUE, IKCIIEPUMEHT);

. OTMHUCHIBATh CBOMCTBAa TBEPIBIX, >KUJIKHX, Ta3000pa3HBIX BEIICCTB, BBIICTSAS HUX
CYIIECTBEHHBIC MPU3HAKHY;

. pasziInyaTh XUMHAUYECKUE U (PU3UIECKUE SIBJICHUS;

. MIPOBOJIUTH OTBITHI U HAOJIOICHUS 32 HUMH.

. MPOBOJIUTH DJIEMEHTAPHBIN KaueCTBEHHBIN aHAIU3bI BOJIbI, TOUBBI, CHETA;

. NPOBOAUTH HCCJENOBAaHUSA IO OINpeAesieHuIo conaepkanus ButamuHa C B cokax
Pa3IMYHbIX OBOIIEH U (PPYKTOB, COIEpKAaHUE HUTPATOB B OBOLIAX U Jp.);

. M0JIy4aTh U3yYEHHbIE Ta3bl, COOMpATh UX B COCY/I, paCllO3HABATh UX U MCCIEA0BAThH
CBOMCTBA;

. paboTaTh B IpymIe;

. OpraHu30BaTh CBOM y4eOHbIN TPy, MOJIb30BATHCS CIPABOYHONU U HAYYHO-

MOMYJISIPHOM JIATEPATYPOI»

. HA0II01aTh U OOBSICHATH HAOIIOIaeMBbIE SIBJICHHS, IPOUCXOIAIINE B IPUPOJIC,
1abopaTopuu U B MOBCETHEBHOM KU3HH

. OTIPEJICNIATh 11EJTh, BBIIEIATh OOBEKT UCCIIECIOBAHUS, OBIIAJIETh CIIOCOOAMHU
pETHCTpaIUH MOJTyYeHHOW HHpOpMaIuu, ee 00paboTKU 1 0(hOPMIICHUS.

TemaTn4yeCcKu# IUIAH MPOrPaAMMBbI

No HazBanue tem Konunuects ol eopernyeckue [IpakTuueckue
n/n 3aHATHU 3aHATUSI 3aHATHUS
1. [MpaBuna TexHuku 6

0€30macHOCTH IpH paboTe B
KaOMHETE XUMHH.

2. [[IpocThlie BemecTBa. 9 5 4




3.

CoenrHeHNs] XUMUYECKUX
>JIEMEHTOB
3. |M3MeHeHUs, IPOUCXOASIINE C 7 S) 5
BCIIIECTBAMMU.
4. |PactBopenue. PacTBopsl. 12 6 6
CBolicTBa pacTBOPOB
PJIEKTPOJIUTOB.
Hroro: 34 19 15
5.
Teopernueckne OCHOBBI XUMUH. 8 8 0
6. |O0mIMe cBolicTBa METAIIOB. 10 2 8
7. HeMmeTayuibl U UX CO€IUHEHUS 8 1 7
8. |PacueTHBIC 3a1aUM 110 XUMHUH. 8 0 0
Htoro: 34 1 3

Coaep:xaHnue NporpaMMbl Kypca BHEYPOUYHOI 1eATEJIbHOCTH « XUMHYECKHU
NPAKTUKYM.
(1 ron o6yuenust — 34 gaca)
Tema 1. Ilpasuna mexnuxu 6e3onacnocmu npu pabome 6 Kaburneme XuMuu.
[IpaBuna nmoBeaeHus B kabunere. TexHuka 6ezonacHoCTU Npu paboTe B KAOMHETE XUMHUHU.
Mepsl nepBoi MOMOIIY MPU XUMHUUECKUX 0XKOTaX W OTpaBiieHUsX. [IpaBuia moap30BaHuUs
HarpeBaTeabHbIMH TpuOopamu. JlabopaTopusi kaOMHETa XUMHH: pEaKTHBBL, MOCYyAa,
o0opyi0BaHHUE.
Mertoast mo3Hanusi. HaGmrogenue. OxcrepuMeHnt. MogenupoBanue. M3mepenue.
N3mepeHus: B XUMHH: ONPECICHINE MAacChl HAa PHIYaKHBIX BECaX, OMpeeNIeHne TUIOTHOCTH
KUJKOCTEH, ONpe/ICIIEHUE TEMIIEPATYPBI.
OcHoBHBIE TPUEMBI TAOOPATOPHBIX pabOT: H3MEIbUYCHHE, PACTBOPEHHE, HarpeBaHue,
BbINIapuBaHue, B3BemmnBaHue. CrocoObl OYMCTKU BEIIECTB: (UIBTPOBAHUE, IMEPETOHKA,
MEPEeKPUCTAIUIN3ALIMS, Pa3[elIeHUE HECMEIIMBAIOIIUXCA  JKUAKOCTEH  JENUTENbHOU
BOPOHKOM.
[IpakTHueckas pabora:
Texnuka 6e30macHOCTH MpHU padoTe B kabuHeTe XumuK. [IpaBuina moas30BaHus
HarpeBaTeIbHBIMH MPUOOPAMHU.
Ornpenenenne Macchl Ha phIYaXHBIX BECaxX, OMpeieNICHHE MIIOTHOCTH JKUJIKOCTEH,
onpeJieTICHUEe TEMIIEPATYPhI.
CriocoObI OYMCTKH BEIIECTB.
Tema 2. IIpocmuie sewjecmea. CoeOuHenuss XuMuieckux 71eMeHmos
IIpocteie BemecTBa -Metaiuibl. PU3MYECKUE CBOKMCTBA MeTayIoB. IIpocThie BemiecTBa -
HemeTayibl. Dusznueckue cBoiicTBa HemeTauioB. Bomopoa. Kucnopon. AmniorpomnHbie
MoauduKauu kucioposa, gochopa, oosa.
Oxcunpl. U3yuenue cBoiicTB okcu10B. KauecTBeHHas peakilys Ha yIJIEKUCIIbIH ras.
Jleryumne BogopoAHbIE coeuHeHus. AMMuUak. M3yueHue cBOCTB aMMHaKa.
OcnoBanus. Coctas u cBoiicTBa ocHOBaHM. UHaukaTopsl. KauecTBeHHbIE peakiuu.
Kucnoter. CoctaB u cBoiictBa kucnoT. [lonsitue o mkaie kuciornoctu(mkana pH).



Conu Kak TpoU3BOAHBIE KUCIOT U OCHOBAHUM.
[IpakTuueckue paboThI:

1.Onucanue cBOMCTB METAIIJIOB.

2. OnucaHue CBOMCTB HEMETAILIIOB

3. Tlomy4enne 1 n3ydeHne CBOWCTB BOJOPO/Ia U KHCIOPOA.

4. Onpenenenue pH pacTBOpoOB KHUCIIOT, IIEIOUYEH U BOABI.

Tema 3. U3menenus, npoucxooswue ¢ 8eujecmeamu.
®dusnyuecKkue SABJICHUS B XUMUU: TUCTUUISIUS, KPUCTAUIA3AIMs, BbIMIAPUBAHUE U BO3TOHKA
BEILIECTB, PUIBTPOBAHUE U IIECHTPUPYTUPOBAHHUE.
SIBrieHMs, CBS3aHHBIE C HM3MEHEHHEM COCTaBa BEIIECTBA, — XUMHYECKHE PEAKIHUH.
[Ipru3Haky M ycnoBHs NPOTEKAHUSI XUMHUYECKUX PEaKuid. BbleneHne TeIioThl U CBETa —
peakiuu ropenusi. CoctaBieHre YpaBHEHUN XUMUYECKUX PEAKLIUAM.
Pacuerpl mo XxumudeckuMm ypaBHEHUsIM. PellleHuMe 3amady Ha HaxO0XIEHHE KOJIUYECTBA,
Macchl WJIM 00beMa MPOAYKTa PEaKIUU MO KOJUYECTBY, Macce WJIM O0BEMY HCXOIHOTO
BellecTBa. Pacuersl ¢ MCMOIB30BAHUEM MOHSITHS «JI0JIsH», KOI/la UCXOAHOE BEIIECTBO JAaHO
B BHJIE PacTBOpa C 3aJlaHHOW MacCOBOM JOJIed PAaCTBOPEHHOTO BEIIECTBA WM COAEPIKHUT
ONPENIETICHHYIO JTOJII0 TPUMECEN.

Tunbl XMMHUYECKHX peakuuil Ha NpUMEpE CBOMCTB BOAbL. Peakuus pasnoXeHuss —
AJEKTPOJIU3 BOJbl. Peakuinu coeAHEeHUsT — B3aUMOJEICTBHE BOAbI C OKCUIAMU METAJIOB
W HEMETAJUIOB. Y CIIOBUE B3aWMOJICMCTBHUS OKCHIOB METAJUIOB M HEMETAIOB C BOJOM.
Peakiiuu 3amerieHus - B3aMMOJICHCTBUE BOJBI C MeTauiaMH. Peakiinum oOMeHa - THIpOIIn3
BEILIECTB.

OKHMCIHUTENbHO-BOCCTAHOBUTEINIbHBIE peakiuu. OnpenelieHre CTeNEHEeW OKHUCICHHS i
3JIEMEH-TOB, OOpPa3yIOIIMX BEIIECTBA Pa3HbIX KiIaccoB. OKUCIUTENh U BOCCTAHOBUTEIb,
OKHCIICHUE u BOCCTAaHOBJICHHUE. CoctaBieHne  ypaBHEHUU OKHCIIMUTEIBHO-
BOCCTAHOBUTEIIbHBIX PEAKIIU METOIOM JIEKTPOHHOTO OajaHca.
[IpakTuyeckue paboThI:

1. Bosrouka. uddy3zus. [InaBienue.

2. N3ydeHne npu3HAKOB XUMHYECKUX PEAKIIUH.

Tema 4. Pacmeopenue. Pacmeopwi. Ceoiicmea pacmeopos 31eKmpoaumos.
PactBopumocTs. HackilieHHbIE, HEHACHIILIEHHBIE U TEPECHIIICHHBIE PACTBOPHI. PacTBOpEI.
Bona - yHuBepcanbHBIN pacTBOpUTENb. MaccoBas [0 PacTBOPEHHOTO BEIIESCTBA B
pacTBope.

Pemienue 3aga4 ¢ UCMoabp30BaHUEM MTOHATHSI MACCOBAs 10J11 paCTBOPEHHOTO BEIIECTBA.
[TonsTue 06 >nmekTpoauTHYecKon quccormanui. OCHOBHBIC MOJTOKEHHS TEOPUHU
NEKTPONIMTUUYECKON Auccouuanuu. MlonHble ypaBHeHus peakuuil. Peakunn oOMeHa,
UIyume 10 KOHIIA.

Juccoumanys KUCJIOT U UX CBOMCTBA B CBETE TEOPHM AJIEKTPOJUTHUYECKOW JTHCCOLUALINH.
MonexkynsipHble 1 MOHHBIE YPaBHEHMs peakuui. B3auMonencTBue KUCIOT ¢ METajuIaMH.
B3aumoneiicTBrEe KUCIOT ¢ OKCUAAaMU METaJUIOB. B3anMoaeiicTBHE KUCIOT ¢ OCHOBAHUSIMU
— peakuus HeWTpanuzauuu. BzaumoneicTBrue KUCIOT € COJISAMMU.



Jlucconmanyss OCHOBAaHMM M MX CBOHCTBA B CBETE TEOPUU DIIEKTPOJIUTHYECKOU
aucconranvi. B3anmMoAeicTBME OCHOBAaHMN C COJMSAMHU. B3auMoneincTBHE IIENOYENd C
OKCHJIaMU HEMETAJIJIOB.

Conu, ux aucconuyanus U CBOMCTBA B CBETE TEOPUM DIEKTPOIUTHUYECKON TUCCOIUAIUU.
B3aumopeiictBue cosneit ¢ meTayiaMM, OCOOCHHOCTH A3TUX peakiui. BzaumopeiicTBue
COJIEH C COJISIMU.

O06001eHue cBeieHni 00 OKcHIax, UX Kiaccu(UKaluu U cBocTBax. I” eHeTHYeCKue psiJibl
MeTaJUla U HeMeTaiuia. ['eHeTndeckas CBsI3b MEXY KIIaCCaMU HEOPTaHUYECKHUX BEIIECTB.
[IpakTnueckue paboThI:

[IpuroToBneHune pacTBOPOB.

VYcnoBus TeUEHUS] XUMAYECKUX PEAKIUNA MEXAY pacTBOpPaMU JIEKTPOJIUTOB 10 KOHIIA.
N3yueHune cBOMCTB KUCIIOT.

N3yuyeHune cBOMCTB OCHOBaHUM.

N3yueHue cBOMCTB coJIei.

o gk owdE

Pemenue SKCIICPUMCHTAJIbHBIX 3ala4 Ha OCYHICCTBJICHUC LCIIOYKH HpeBpameHHﬁ.

(2 ron 0O6yueHus - 35 yacoB)

Tema 5. Teopemuueckue ocHOGbI XUMUU.

[Tepuonnueckunii 3akon [[. 1. MennueneeBa, CTpoeHUE aTOMOB M CBOMCTBA XHUMHUYECKUX
3JIEMEHTOB.

Buapl XuMuUyeckoll CBSI3M, THIBI KPUCTAUIMYECKHUX PEHIETOK. JJIEKTPOHHBIE H
CTPYKTypHBbIEe (opmynbl BemecTB. CteneHnb okucienus. Amnorponus. Knaccuduxanus u
HOMEHKJIaTypa HEOPraHUYECKUX BEIIECTB.

XapakTepHble CBOMCTBAa OCHOBHBIX KJIACCOB HeopraHuueckux emiecTB. Kmaccuduxanus
XUMHUYECKHUX PEAKLIUMN.

CocraBiieHHe YpaBHEHUI XUMUYECKUX peaklnuil. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakiuu. OKUCIUTENb, BOCCTAHOBUTEND. [Ipo1iecchl OKUCIEHUs 1 BOCCTAaHOBIICHUS.
DnexTpoauTHieckas auccoruanus. Peakuuu nonHoro oomena. KauectBeHHbIE peakinu Ha
KaTUOHBI U aHUOHBI.

Tema 6. Obwue ceoticmea mMemanios.

Xumnueckue cBoncTBa MertamsioB. llpaktuueckass paborta «Ilomydyenue wu cBo¥icTBa
METaJIJIOBY

[IpakTudeckas pabota «MeTtamisl riaBHBIX noarpynn. CoeTMHEeHUs MIEIOYHBIX METAJLIOBY

[IpakTuyeckas padota «IllenounozemenbHbie MeTasibl. Kanbuumii u ero coenuHeHus»
XKectkocTs Boabl. [IpakTnueckas padborta «Omnpeenennue u yecTpaHeHUE )KECTKOCTH BOIbI»
[IpakTuyeckas padota «I[lonyuenne ampoTepHOro ruAPOKCHUIA U U3yUEHUE €TI0 CBOMCTBY.
[IpakTrueckas padora « KauecTBennsie peakiuu Ha HOHBI Fe2+ u Fe3+»

[IpakTnueckas padora «OcyliecTBIEHNE LENOYKH XUMUYECKHUX MPEBPAILIEHUA METAIIJIOBY.
[Ipaktuyeckass pabora «PelieHne >SKCIEpPUMEHTAJIbHBIX 33Jad Ha pPACIIO3HABAHUE U
MOJIyYEHHE METAJNIOB U UX COEAMHEHUID.

Tema 7. Hememannol u ux coeourenus



~

I'anorensl. Coenunenust ranoreHoB. Ilpaktuueckas paborta «KauecTBeHHass peakuus Ha
TaJIOTEHU/]] - HOHBD»

OKucnuTenbHO-BOCCTAHOBUTENNbHAs JIBOMCTBEHHOCTh Boaopoa. Ilpaktuueckas pabota
«Ilomyuyenue u u3ydeHue CBOMCTB BOJOPOIa»

Kucnopon. Ilpaktuueckas padota «[lonydeHue u n3yuyeHue CBOMCTB KUCIOPOIa»

Pemenne 3xcniepuMeHTanbHBIX 3a7a4 1o Teme «[loarpymnma kucnopoaa»

A3ort, ammuak, conu ammonus. [Ipaktuueckas padora «OnpeerneHue coie aMMOHUS.
Pemenue sxcniepuMeHTanbHbIX 3a1a4 1o Teme «Iloarpymnmna azota»

Pemenue 3xcniepuMeHTanbHbIX 3a1a4 1o teme «Iloarpymnma yriaepona»

[Ipaktnueckass pabora  «OcCylIeCTBIEHHE  IEMOYKH  XUMHUYECKHUX  IpEeBpalleHUi
HEMETAJJIOB.

Tema 4. Pacuemuvie 3a0a4u no XUMUu.

Xumuyeckue @opmynbl. PacdeTsl 1mo XuMudyeckuM QopMyliaM C HUCIHOJIb30BAHHEM
OTHOCHUTEJIBHBIX aTOMHBIX U MOJIEKYJISIpHbIX Macc. OnpeneneHre XuMU4eckux Gopmyil u3
JaHHBIX O MACCOBOM COOTHOLIEHUH 3JIEMEHTOB.

Pacuersl mo ypaBHEHHAM XWMHYECKUX pPEaKIUMH. 3aKOH COXPAaHECHHUS MAacChl BEIECTB.
PaccraHoBka KOX(QQUIIMEHTOB B YpaBHEHUSAX XUMHUECKUX peakuuil. Pacders 1o
YPaBHEHMSIM XHUMHUUYECKHUX Peakluii. PacueTsl 10 ypaBHEHUSAM XMMUYECKUX PEAKIMi, Koraa
OJIMH U3 PEareHTOB COIEPXKHUT IpuMech. MaccoBasg U 0ObEMHAs J0JI BBIXOJA MPOIYKTa
peakLUuy OT TEOPETUYECKH BO3ZMOMKHOTO.

PacueTsl 10 ypaBHEHUSIM XUMHUYECKUX PEAKIIMA, KOTJa OJMH U3 PEarcHTOB JaH B U30BITKE.
PacTtBopsl. CriocoOb! BeIpaXkeHUs COJIepKaHMs BELIECTB B pacTBOpax. MaccoBas u
o0BbeMHasi J0J1s1 pACTBOPEHHOT'O BelllecTBa. PacueTsl, CBsI3aHHbBIE C HCIIOIBb30BaHUEM
IJIOTHOCTH PacTBOPOB.

Paz0aBieHne u KOHIIEHTpHpPOBaHHE PAacTBOPOB. CMeIIeHHEe PacTBOPOB PAa3HOIO COCTaBa.
KoMOuHupoBaHHbIe 3a71a4u.
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PecypcHoe obecnieuenne peaauzanun [Iporpammer: MaTtepuajibHo-

TeXHUYecKoe:
- Kabuner xumunu
- IlepcoHanbHbIi KOMITBIOTEP, MOOMILHBIH Ki1ace IClab
- IIpoekrop
- HWHrepakTuBHaAs q0cKa
- MynbTUMenUHHbBIE CPEICTBA
- Hudposas madoparopus PASCO(3 mir.)
- VYcrpoiicTBa BBIBO/IA 3BYKOBOM HH(pOpMAIU
- YcTpo#icTBa A pyYHOTr0 BBO/A TEKCTOBOM MH(MOpMAIUU U
MaHUTTYJIMPOBAHMSI SKPAHHBIMU O0BEKTAMU - KJIaBUATYPa M MBIIIIh.
- VYcrpoiicTBa i 3anucH (BBOJa) BU3yaJIbHOM U 3BYKOBOM MH(OpPMALIUU: CKaHep;
dboToanmapar; BuIECOKaMepa.
- Xumuyeckas labopaTopus ¢ peakTUBaMU U Ja00OpaTOpHBIM 00opyaoBaHueM (Ha 15 yen.)
NudopmannoHHo -MeTogu4ecKoe odecreyeHne NporpaMmabi:

MeTtonnyeckue mocodust s paboTsl ¢ udposoi maboparopueit PASCO;
JIopOosKHBIE KapThl: METOIMYECKHE PEKOMEH/IAIIMU 110 OPTaHU3AINH MPOSKTHOMN
nesitenbHOCTH ¢ udpoBoit nabopatopueit PASCO (B cootBeTcTBUU OI'OC
000)
DNeKTPOHHBIN 00pa3oBaTeNbHbIN pecypce "Xumus. Buptyansnas maboparopusi»;
HNuTepHeT- pecypesnl:
http://www.alhimik.ru/ - AJIXMMMK - Barir moMOIIHHK, JOIIMaH B MOPE XUMHUECKUX BEIICCTB
U SBJICHUM.
http://www.en.edu.ru/ - EcrecTBeHHOHAY4YHBIH 00pa3oBaTeIbHbIN mopTas. hitp://school-
sector.relarn.ru/nsm/chemistry/START.html - «Xumus miss BCEX»
http://college.ru/chemistrv/index.php - OTKPBITBINA KOJICIK: XUMHUS
http://grokhovs.chat.ru/chemhist.ntml - BceoGrast uctopust xumuu. BosHUKHOBEHUE U
pa3BuUTHE XMMUU C ApeBHenmuX BpemeH 10 X VII Beka.
http://chemworld.narod.ru/internet.html - Xumus B cetu: n3dpannoe
http://www.virtulab.net/index.php?id=57&ltemid=108&lavout=blog&option=com content
&view=category - BupTyanbHas 1a00opaTOpHsi 10 XUMHUH
http://school-collection.edu.ru/- Eaunas xomnekius nupoBeIX 00pa3oBaTebHBIX

pecypcoB

Ipniaoxenne 1.
KasiengapHo-temarnuyeckoe njiaHupoBanue. 8 kiace

No Tema 3aHATHI Bcer Jlara Koppexuus
0 miaH  |pakT
JacoB

Tema 1. Ilpasuna mexnuxu 6esonacnocmu |0

npu pabome 8 Kaburneme Xumuu. JacoB



http://www.alhimik.ru/
http://www.en.edu.ru/
http://school-sector.relarn.ru/nsm/chemistry/START.html
http://school-sector.relarn.ru/nsm/chemistry/START.html
http://college.ru/chemistry/index.php
http://grokhovs.chat.ru/chemhist.html
http://chemworld.narod.ru/internet.html
http://www.virtulab.net/index.php?id=57&Itemid=108&layout=blog&option=com_content&view=category
http://www.virtulab.net/index.php?id=57&Itemid=108&layout=blog&option=com_content&view=category
http://school-collection.edu.ru/-

[Ip. pabora «Texnuka O€30MaCHOCTH TpHU
paboTe B KabuHeTe XUMHM». Mepbl mepBoi
MOMOIIM TpPH XUMHYECKHX OXOorax |
OTpaBJICHUSIX.

06.09

JlabopaTopusi kaOuHETa XMMHHU: PEAKTHUBBI,
nocynaa, 00opyaoBaHue.

13.09

Metoasl no3Hanusa. HaGnronenue.
DxcrnepuMeHT. MoaenupoBanue. 3mepenue.

20.09

[Ip. pabGora «M3mMepeHus B  XUMUU:
ONpEe/IeIEHNEe MacChl Ha pPBIYAXKHBIX BeEcax,
[JIOTHOCTHU YKUJKOCTEU, TEMIIEPATYPhI».

27.09

OcHoBHBIE TPUEMBI JTAOOPATOPHBIX PAOOT:
M3MeNbYeHIE, pACTBOPEHUE, HAaTPEBaHNE,
BHITIApUBAHHE.

04.10

Uucteie BemectBa M cmecu. lIp. pabora
«CrocoObl OYUCTKH BEIIECTBY»

11.10

Tema 2. [Ipocmoie sewecmea. Coedurnenus
XUMUYECKUX DTIeMEeHMOo8

qaCoOB

[IpocTsie BemecTBa -MeTauibl. Puznyeckue
cBoicTBa MeTayioB. [1p. pabota «Onucanue
CBOWCTB METAJJIOB)

18.10

[IpocThie BelecTBa ~-HEMETAITHI.
dusnyeckue cBoicTBa HemeTaoB. [p.
aborta «Onucanue CBOMCTB HEMETAIIOBY

25.10

[1p. pabota. [TomydyeHue u u3yueHue CBONCTB
BOJIOPOJIA M KHCJIOPOJA.

08.11

10.

Oxcuabl. U3yueHne cBOMCTB OKCUIOB.
KauecTBeHHas peakiys Ha yIIEKUCIIbIN ras.

15.11

11.

JleTyuue BOIOpOAHBIE COEAMHEHHS. AMMUAK.
3ydyeHue CBOMCTB aMMHaKa.

22.11

12.

OcuoBanusg. CocTaB U CBOMCTBAa OCHOBaHUM.
MunukaTopsl. KauecTBeHHBIEC peakyu.

29.11

13.

Kucinorel. CocTaB U CBOWCTBA KUCIIOT.

06.12

14.

[ToHsiTHE O 1IKaJie KUCIOTHOCTH(IIIKaIa
pH).Ilp. pabora «Onpenenenue pH
PACTBOPOB KHMCJIOT, IIEJIOUEH U BOJIbI»

13.12

15.

Comnu Kak IpOU3BOAHBIE KUCIIOT U
OCHOBAaHUM.

20.12

Tema 3. U3menenus, npoucxoosawue ¢
seuecmeamil.

7

qaCcoOB

16.

dusnueckue sBiIeHUs B XxuMmuu. [Ip. padora
«Bosronka. luddysus. [InaBnenue»

27.12




17.  Xumuueckue sBnenus. [IpusHAaKH U yCIOBHS 17.01
[IPOTEKAaHUs XUMHUECKUX peakuui. [1p.
pabota «3yueHne npu3HaKOB XUMHUECKUX
CAKIINI
18. TI/IHVBI XUMHYECKHUX PEAKLINI HA TPUMEPE 24.01
CBOMCTB BOJIbI.
19. |PacyeTsl 10 XMMHUYCCKHM YPaBHCHHSIM 31.01
20. |PacueTrhl 1O XUMHYECCKUM YPABHEHUSIM 07.02
21 OKHUCIUTENBHO ~-BOCCTAHOBUTEILHBIE 14.02
22. eakiuu (OBP). 21.02
Tema 4. Pacmsopenue. Pacmeopui. 12
Ceoticmea pacmeopos 31eKmpoiumos. qACOB
23.  |PactBopsbL PactBopuMocTs. Bona - 28.02
YHUBEpCallbHBIN pacTBOpUTENb. [Ip. pabora
"[IpuroToBICEHHE PACTBOPOBY.
24.  |MaccoBas 101151 PaCTBOPEHHOI'O BEIECTBA B 06.03
pactBope. [Ip. paborta «IIpurorosnenue
ACTBOPOBY.
25. 13.03
Perienne 3a71a4 ¢ UCTIOIB30BaHUEM TTOHSATHUS
MaccoBast 107151 paCTBOPEHHOTO BEIIECTBA.
bp.  [OCHOBHBIE TOJNOKEHUS JIEKTPOITUTHIECKOH 20.03
TUCCOIMAIIUU.
27. 03.04
Honnble ypaBHeHus peakuuu. [1p. pabora
«Y CIIOBUS TEUCHHS] XUMHUYECKUX PEAKIIUMA
MEX/Ty paCTBOPaMHU DJIEKTPOJIMTOB J10 KOHIIA»
28. 10.04
Jluccoruanus KUCiIoT U UX CBOMCTBA B CBETE
TEOPUH IEKTPOTUTHIECKON JUCCOIHAIUH.
[1p. pabota «3ydeHne CBONCTB KHUCIOT»
29. Jnucconumanys OCHOBaHUM U UX CBOWMCTBA B 17.04
CBETE TEOPUH IECKTPOIUTHIECKON
mucconnanuu. [p. pabora «13yuenue
CBOWCTB OCHOBAHUI»
30. |Iuccomumanus coneil U UX CBOHCTBA B CBETE 24.04
TEOPUH DJIECKTPOJMTHYECKON JHUCCOIUAIINH.
[1p. pabora «/3yueHue CBOMCTB coeiiy
3l.  |[Knaccupukamus okcuaoB. XMMUUECKHE 02.05
CBOMCTBA OKCHJIOB.
32. [ eHeTudeckas CBA3b MEXKJLy KJIacCaMy 08.05
COCIMHECHUM.
33.  [[p. pabota « Pelmenue sKcrepuMeHTaIbHBIX 15.05
3a/1a4 Ha OCYILIECTBIICHHUE IETIOYKHU
[IPEBpALICHUI»
34. |[MTorosoe 3aHsATHE. 22.05
KanennapHo-temaTnyeckoe IiiaHupoBaHme. 9 kiacce
No Tema 3anaTHM Bcer JlaTa Koppexuus




0 iaHn  (hakr
4acoB
Tema 1. TeopeTudyeckne OCHOBBI XUMMHHU. (8
4acoB
L [lepuonnueckunii 3akoH J[. 1. Menaeneena, 05.09
CTPOCHHE aTOMOB M CBOMCTBA XHMHYECKUX
JIEMEHTOB.
2. Buel XUMHUYECKOU CBsI3H, THUIIBI 12.09
KPUCTAJUIMYECKUX  pemETOK.  M3ydeHue
CBOMCTB BEIIECTB C OMNPEACIEHHBIM THUIIOM
KPUCTALIMYECKON PELIETKH.
3. Knaccudukarms U HOMEHKJIaTypa 19.09
HEOPraHUYECKUX BEIIECTB.
4. XapakTepHbIE CBOMCTBA OCHOBHBIX KJIACCOB 26.09
HEOPraHUYECKUX BEIIECTB.
5. Kitaccudukarus XMuMUYECKUX PEaKIIHM. 03.10
6. OKHUCIUTENIBHO-BOCCTAHOBUTEIIbHbBIE 10.10
peakiuu. OKUCINUTENb, BOCCTAHOBUTEI.
[Ipo1iecchl OKMCIEHUS! 1 BOCCTAHOBJICHUS.
7. DIEKTpOIUTHYECKasl uccounanus. Peakium 17.10
MOHHOTO OOMEHa.
3 [1p. pabota «KauecTBeHHBIC pEaKIMU Ha 24.10
KAaTHOHBI U aHUOHBI»
Tema 2. O01me cBOWCTBA METAJLJIOB. 10
4acoB
9. XUMHYECKHE CBOKMCTBA MeTauioB. [1p. 07.11
pabota «IloxydeHne u CBOMCTBA METAJLIOB)
10. [Ip. pabota «MeTamibl TIaBHBIX MOATPYIIIL. 14.11
CoenuHeHus MEeTOYHbIX METAIOB)
11. [1p. pabora «Illenoyno3emenbHbIE METAILIBIL. 21.11
Kaneiuii u ero coeIMHEHUY
12, PKecrkoctb Bombl. Ip. pabota 28.11
«OrnpeneneHne U yCTpaHEHHE )KECTKOCTH
BOJIB»
13. [1p. pabota «Ilonxyuenue ampoTepHOro 05.12
FUAPOKCHUIA U U3YUYEHHE €T0 CBOMCTBY.
14.  |[Ip. pabota « KauecTBeHHbIC peakuuu Ha 12.12
2+ 3+
roHbl Fe u Fe »
15 [1p. pabota «OcyliecTBICHHE LETOUYKU 19.12
16.  xuMMYecKHMX IMpeBpalieHUI METAILIOBY. 26.12
17-  [[Ip. pabora «Pemnienne 16.01




18.

OKCIICPUMCHTAJILHBIX 3a1a4 Ha

paCIIO3HaBaHHC U MOJYUYCHNEC MCTAJIJIOB U UX

COETMHEHUN.

23.01

Tema 3. HemeTasljibl 1 X COeIMHEHUS.

4aCOB

19.

["anorensl. CoeTMHEHUS TAIOT€HOB.
[1p. pabota «KauecTBeHHast peakius Ha
raJOreHu;] - HOHBD)

30.01

20.

OKHUCIHUTENBHO -BOCCTAHOBHUTEIIbHAS
TBOMCTBEHHOCTH Bojiopojia. [Ip.padora
«Ilomy4yeHne u n3yuyeHue CBOMCTB
BOJIOPOJIa»

06.02

21.

[1p. padota «Ilomydenue u uzydeHue
CBOMCTB KHCJIOpPOAa»

13.02

22.

Perenne KCepUMEHTANBHBIX 33]1a4 110
teme «lloarpynmna kuciaopoa

20.02

23.

Penienne sKkcriepruMeHTANbHBIX 3a7a4 110
teme «lloarpymnma azora»

27.02

24,

PerieHne skcriepruMeHTaIbHbIX 3a7a4 M0
teme «[loarpynmna yraepona»

05.03

25

26.

[1p.pabota «OcyiiecTBiIeHUE IIEMTOYKU

XMMHUYECKHX MTPEBPALLCHUN HEMETAIITIOBY.

12.03
19.03

Tema 4. PacueTHble 321244 IO XUMHH.

qaCoOB

27.

Xumunueckue popmysl. OnpeneneHue
XUMHYECKHX (OPMYJIT U3 JaHHBIX O
MacCOBOM COOTHOILIEHUH 3JIEMEHTOB.

02.04

28.

Pacuetnl 110 YPaBHCHUAM XUMHNYCCKUX

peakunii.3aKOH COXPaHEHHUsI MacChl BEILIECTB.

09.04

29.

PacdeThl MO ypaBHEHUSIM XUMHYECKHUX
peakIuii, Korjaa OJIMH U3 peareHTOB
COACPKUT IPUMECH.

16.04

30.

MaccoBast 1 00bEMHAs 401 BBIX0a
[MPOAYKTA PEAKIIUHU OT TEOPETUUECKH
BO3MOKHOTO.

23.04

31.

PacueThl O ypaBHEHHUSIM XUMUYECKUX
peaKkInii, Koraa oAuH U3 peareHToB JaH B
N30BITKE.

30.04

32.

PactBops1. CrtocOOBI BBIpaKEHUS
COZIepKaHMsI BEIIECTB B pacCTBOPAXx.

MaccoBast U 00beMHas 101

07.05




PacTBOPEHHOI'O BEIICCTBA.

33.  |Pas6asnenue u KOHIICHTPUPOBAHUE 14.05
pacTBOpoB. CMelIeHNEe pacTBOPOB Pa3HOTO
cocTasna.

34.  |Pemenue nemoBepcuu OI'D -2020 21.01

IIpunoxenue 2.
IIpuMepHBIe TeMBI NPOEKTHBIX Pa00T M Y4eOHbIX HCCJIeI0BAHMM.

ABTOMOOMJIb KaK HICTOYHUK XMMHUYECKOIO 3arpsi3HEHUS aTMOC(EPBI.
AHTpPOIIOreHHOE BIUSHUE CTOYHBIX BOJ Ha BOJABI PEK OKpecTHOCTH CanbiMa.
HccnenoBanue kauecTBa BOJbI B BOJOEMaX U BOJOIPOBO/IE.
XWMHUYECKUN aHAIIN3 BOJOIPOBOJIHON BOJIBI B MOEH IIKOJIE HA ONPEACICHUE
OpraHoJEeNTHYECKUX MOKa3aTesel, CoaepKaHus XJIOPUI-MOHOB U MOHOB JKeJje3a.
Bnusinue meTona 3aMopakuBaHUs HA KAU€CTBO MTUTHEBOM BOJIBI.
OmnpeneneHne KUCIOTHOCTH MOYB ¢ udpoBoit madopatopuu PASCO.
N3MmeHeHre KOHIIEHTpAIIMN KUCIOPO/ia U YTJIEKUCIIOTo Ta3a B yueOHOM KaOuHeTe B
Te4YeHue y4eOHOTo JHsI.
AckopOMHOBas KHCIIOTa: CBOMCTBA, (DU3UOIOTUYECKOE ICUCTBHE, COIEPKAHUE U TUHAMUKA
HaKOIUICHHS B PACTEHUSIX.
[Touemy oBomu 1 PpykThI KUCHbIe? OnpeneneHue konndectsa BuTamuHa C B ppykTax.
HccnenoBanue GU3NKO-XUMUYECKUX CBOWCTB HATYPaJIbHBIX COKOB Pa3HBIX MPOU3BOIUTEINIECH.
Jlo6aBKu, KpacuTeNM ¥ KOHCEPBAHTHI B MMUIIEBBIX MPOIYKTAaX.
HccnenoBanue BIMSHUSA )KEBATEIBHON PE3MHKN HA OPTaHMU3M YEJIOBEKA.
HccnenoBanue PH-pacTBOpOB HEKOTOPBIX COPTOB MbLIA, IIAMITYHEN U CTUPAIBHBIX
MIOPOILIKOB.







