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IHosicuuTenLHAA 3aNUCKA

B cootBerctBuu ¢ tpedoBanusamu O@I'OC BHEeypoUHas NesTEIbHOCTH OCHOBHOTO
oO1rero o0pa3oBaHus OpraHU3yeTCs (s OCHOBHBIM HaIlpaBJICHUSAM
Pa3BUTHS JIMYHOCTH:  JYXOBHO-HPABCTBEHHOEC,  (DM3KYJIBTYPHO-CIIOPTUBHOE |
037I0POBUTENHHOE,  COIMATBHOE, OOIICHHTEIICKTyaIbHOE, OOIIEKYJIbTYPHOE.

[IporpaMma BHEYpOUHOU JEATEIBHOCTH « XMMUYECKUN MPAKTUKYM» OTPa)Xaet
COJIepKaHKe MPEAMETHBIX TE€M, JA€T paclpeieicHue yuyeOHbIX 4acoB IO pa3jesiam
Kypca W MOCJIEAOBATEIIBHOCTh WX MW3YUYEHUS C YYETOM MEXKIPEAMETHBIX H
BHYTPHUIPEIMETHBIX  CBSI3¢HM, JIOTUKH  Y4eOHOrO  MpOIecca, BO3PACTHBIX
0COOEHHOCTEW O00ydaroImuxcs, Onpe/esieT MaKCUMalIbHbI HA0Op MPaKTUYECKUX
paboT U OMBITOB, BHIMOIHAEMBIX 00YUYaIOIIUMHUCS.

HoBu3Ha naHHOI aBTOPCKOW KOMOMHUPOBAHHOW pa3paOOTKU 3aKIIOYAETCS B
0TOOpE U HOBOM CTPYKTYPUPOBAHUU COJIEPKAHUS, UCTIOIB30BAHUH HOBBIX METOIOB
oOydeHMs, a TakKe B COUYETAHWU PAJMYHBIX (opM paboThl C OMOpod Ha
IIPAKTUYECKYIO AESATEIbHOCTb.

AKTyaJabHOCTb. OTIWYUTENBbHON YEpPTOH COBPEMEHHOM KU3HHU SIBIISIETCS
AKTUBHOE BHEJIPECHUE HOCTMKCHUN XUMHM B TEOPUIO M NPAKTUKY HCCIIECIOBAHUS
pa3IMYHBIX OPUPOAHBIX sBICHUU. [IpakThyeckass HANMpPaBICHHOCTh HM3Yy4a€MOTrO
Marepuana JeJaeT JaHHbIA KypC aKTyaJbHbIM. Y YalllueCsl COBEPIIEHCTBYIOT YMEHHUS
B MCCIIEIOBATEIBCKOM  JEATEIBHOCTH, OCO3HAIOT MPAKTUYECKYK) IIEHHOCTH
XUMHUYECKUX 3HAHUI U UX OOIIEKYJIbTYPHOE 3HAUCHHUE.

IlepcnexkTuBHOCTHL Kypca. [Ipennaraemas mporpamMma HOCUT OOyYarOIIMiA,
pa3BUBAIOIIMKA  XapakTep,  CIOCOOCTBYET  Pa3BUTHIO  MHTEIUIEKTYaJbHBIX
CIIOCOOHOCTEM ydaluxcsl 4epe3 yCBOCHHE ajropuTMa HAy4YHOTO HCCIIEIOBAHUS U
(GbopMHUpPOBaHUS OTBITA BHITIOTHEHHUS UCCIIEOBATEIHCKOTO MPOEKTa (YMEHHUE CTaBUTh
npobiemMy, paboTarh € HCTOYHUKAMH, MPOTHO3UPOBATH PE3yJbTAT, JeiaTh
apryMEHTHUpPOBaHHBIE BbIBOALI).  [Iporpamma pacmmpsieT Kpyro3op MIKOJbHHUKOB,
MOBBIIIAET BOCIIUTATEIBHBIN MOTEHIIMANT 00YUEHHUS, TTO3BOJISET MOBBICUTh YUCOHYIO
MOTHUBAIIMIO YyYalllUXCS W TMPOBEPUTH CBOU CIOCOOHOCTH B €CTECTBEHHO-
oOpa3oBaTenbHOM 001acTu “XumMus’”.

Heas mnporpammbl: (QopMUpOBaHHE TIO3HABATEIILHOTO WHTEpPECAa K XUMHH,
JUACHMIUIMHAM ~ €CTECTBEHHOHAyYHOI'O0  IMKJIA; IOJATOTOBKA K IPOJOJDKEHUIO

o0pa3oBaHUs U OCO3HAHHOMY BBIOOpY Mpodeccui;

3agauu:

. COBEPIIIEHCTBOBATh HABBIKM XMMHYECKOTO SKCIICPUMECHTA,;

. MIOJITOTOBUTH YYAIIUXCS K IPAKTUICCKOM JIEATECITbHOCTH;

. CO3/aTh YCJOBHSI JIJII COBEPIICHCTBOBAHUSI pabOTHI ¢ KOMIBIOTEPOM,
MOWCKa HEOOXOaUMOW HMH(pOpPMAITUH, TTOATOTOBKH MPE3EHTAINH, 3aIIIUTHl CBOMX
pabor.

. Pa3BHUTh TBOPYECKYIO aKTUBHOCTb, MHUITUATUBY U CAMOCTOSATEIHLHOCTh
yYaImxcs;

. chopMUpPOBaThH MO3UTHUBHBIN OCO3HAHHBIN BEIOOD MTpodeccui;



. pa3BUBAaTh NO3HABATEIHLHBIC HHTEPECH U TBOPYECKHE CIIOCOOHOCTH;
. (GopMHUpOBATH HAYYHYIO KAPTHHY MHpA.
Oco0eHHOCTH peaiu3alui NPOrpamMMbl

ConepxaHue Kypca UMEET 0COOCHHOCTH, OOYCIIOBIEHHBIE, BO-TIEPBBIX, 3aa4aMu
pa3BuUTHs, OOy4YeHHs] M BOCHHTAHUSA YyYalIUXCSA, 33JaHHBIMH COIUAIbHBIMU
TpeOOBaHUSIMU K YPOBHIO Pa3BUTHA MX JUYHOCTHBIX U MO3HABATEIbHBIX KAUECTB;
BO-BTOPBIX, IIPEIMETHBIM COJIEP)KaHUEM CHCTEMbI OCHOBHOTO OOIIETO 00pa30BaHMsI,
B-TPETHUX, ICUXOJOTHUYECKIMH BO3PACTHBIMU OCOOCHHOCTSIMH 00yJaeMBbIX.

Bunel nestenbHOCTH:
- TO3HABATENIbHAS JESTEIBHOCTD
- IPOOJIEMHO-IICHHOCTHOE O0IIIEHUE
- IPOEKTHAA JAeSITeIbHOCTD
- UTPOBAs ACSITETHLHOCTD

®opmbl  OpraHu3alMM  O3HABATEJIIbHOM  JAESITEIBHOCTH  OOYyYaroIIMXCs
NOJOMpalOTCs B COOTBETCTBUM C YYEOHBIMH BO3MOYKHOCTSMH U YPOBHEM
c(OpMUPOBAHHOCTH NO3HaBaTEJIbHbIX CHOCOOHOCTEM 00y4aromuxcs.
[Tpennourenue otaaercs cienyrommMm (popmaMm pabOThl: caMOCTOsITENIbHAs padoTa
HaJ TEOPETUYECKUM MaTepUajoM 1Mo 000OIICHHBIM IIJIaHAM JIEATEIbHOCTH; padoTa B
rpynmax TMpd  BBIOJHEHHUH  JTa0OpAaTOPHBIX U MPAKTUYECKUX  padorT,
OKCIIEPUMEHTAIBHBIX W  MPOEKTHBIX 3aJaHUl; MMyOJWYHOE TMPEACTAaBICHUE
pe3yJIbTaTOB UCCIIEI0BAHUM, UX apryMEHTUPOBAHHOE 0OOCHOBAHHE U JP.

Ha xaxxmom stame oOyudeHuss BbIOMpaeTcss Tema padOThl, KOTOpas IMO3BOJISET
o0ecrieunBaTh OXBAaT BCEH COBOKYIHOCTH PEKOMEHIYEMBIX B Iporpamme
NPAKTUYECKUX YMEHHHA W HaBBIKOB. [IpM 3TOM ydYMTHIBaeTCS IOCHIBHOCTH
BBINIOJIHEHUS padoOThl i1  OOYYalolIMXCs COOTBETCTBYIOIIETO BO3pacTa, €ro
OOIIIECTBEHHAss W JTUYHOCTHAsI IIEHHOCTh, BO3MOKHOCTH BBIMIOJIHEHUSI PabOTHl MPH
UMEIOIIENCsl MaTepruaIbHO-TEXHUYECKON 0aze. bonpioe BHMMaHue oOpamiaeTcs Ha
oOecrieueHrne OE30MaCHOCTH TpyJda OOYyYarolmUXCsi TPH BBIMOJHEHUH pPadoT C
71a060paTOPHBIM 000PYIOBAHNEM M XUMHUYECKUMU PEaKTHUBAMU, COOJIIO/IEHNE TTPABUII
0e30macHOCTH MPHU padOTe ¢ MPUOOPAMHU.

Metoasl u cpenctBa oOydeHHs HANpaBiCHbl Ha OBJIaJleHHE OOYYarOIIMMUCS
YHUBEpPCAJIbHBIMUA YYEOHBIMHU JEHCTBUSMH MU CHOCOOAMU AESITETHHOCTH, KOTOPHIE
MO3BOJIAT WM OCYIIECTBIISITh TOWCK HHQOpPMAIIMM M €€ aHalu3, OCYIIECTBISATH
OKCIIEPUMEHT, TIPOBOIUTH yueOHBIE UCCIEAOBAHNUS, Pa3padaThiBaTh IPOEKTHI.

Cpok peaamn3anuu J0NOJHUTEIBHOI 00pa30BaTEJbHON IPOrPAMMbI
[IporpaMmma Kypca BHEYPOYHOM HESATEIBHOCTH «XUMHUYECKUU MPAKTUKYM)
paccuutana Ha 2 roga. Kypc cocrout u3 68 yueOHbix yacoB (34 yaca B 8ab kiaccax
u 34 yaca B 9a0B kiaccax, u3 pacuera 1 yueOHBIN yac B HEJIEIIO.
Ilnanupyemble pe3yabTaThbl 0CBOEHHS Kypca



B coorBeTrcTBUM C 1eNIMH OCHOBHOW 0Opa30oBaTeIbHON MpOrpamMMbl B YCIOBUSIX
peanmmzanuun ®I'OC OOO pe3ynpTaTbhl AYXOBHO — HPABCTBEHHOTO Pa3BUTHSA U
BOCITUTAHUS 00YYaIONTUXCSI MOTYT OBITh MPECTABIICHBI Yepe3:

o OBJIAJICHUE TMPEIMETHONM TIPaMOTHOCTBIO YEpE3 OCBOECHUE CHCTEMBI
COITMOKYJITYPHBIX U TYXOBHO — HPABCTBEHHBIX LIEHHOCTEHW U KaTETOPHil;

o MpUOOIIEHNE BCEX YYACTHUKOB OOpa30BaTEIBHOTO TMporecca K 0a30BBIM
[EHHOCTSIM POCCUMCKON IUBUIIA3AINY;

o pPa3BUTHE KOMMYHHUKATUBHBIX YMEHHIA;

o pPa3BUTHE YIIPABIECHYECKUX CIIOCOOHOCTEN;

o HAIlOJTHECHWE JYXOBHBIM CMBICIIOM YKJIaJla >KH3HA W COIIMOKYJbTYPHOTO
IIPOCTPAHCTBA, OKPY>KAIOIIET0 00yJar0ImIerocs;

o pPa3BUTHE MOTUBAIIMH K OOIIEHUIO, CAMOBBIPAKEHUIO, CAMOOIIPEICTICHUIO;

o CO3/aHME YCIOBHM JUIsi  YCHEIIHOM  ajanTali  OOydYaromierocs B

00pa30BaTEeIbHOM YUPEKJIECHUH, COLMAIBHOW Cpelle Ha OCHOBE €IMHON CHCTEMBI
LEHHOCTEM, 00pa30BaTEIbHBIX TEXHOJIOTHI 1 AKTUBHBIX POpPM 00yUEHHUS.

B pesynbrare oOydeHus 0O JaHHOW NporpaMMe, B KOHTEKCTE TpPeOOBAHMI
®denepanbHOrO0 TOCYAAPCTBEHHOTO 00pa3oBaTENIbHOIO CTaHAApTa y OO0yYaroluXcs
OyayT chopMHUpPOBaHBI:

JIuunocmmuwie pesynomamot

. OOyuaroruecs: Hay4arcs ¥ MpUOOPETYT: OCHOBHbIE IPUHIIMITBI OTHOLICHUSI K
JKMBOW M HEXKUBOM MPUPO/IE;

. YMEHUS B IPAKTUYECKON IE€ATEIBHOCTH U TIOBCEITHEBHOM KU3HU JJIS;
. OOBSCHEHUSI XUMUYECKUX SIBICHUI, TPOUCXOIAIIMX B IPUPOJIE, OBITY
Y Ha NPOMU3BOJICTBE; 0€30MacCHOr0 00paIleHHsl C TOPIOYUMHU U TOKCUYHBIMU
BEILlECTBaMHU, JJa0OPATOPHBIM 000PYIOBAHUEM;

. MOHUMATh CMBICI U HEOOXOAMMOCTb COOJIIOICHUS TIPEIITMCAHUH,
IpeajgaraéMblX B MHCTPYKUHUSAX IO UCIIOJIb30BAHUIO JIEKAPCTB, CPE/ICTB
OBITOBOM XUMUH U JIp.;

Obyuarowuecs noayuam 603MOACHOCMU OISl hOPMUPOBAHUA:

. M03HABATEIbHBIX HUHTEPECOB U MOTHBOB, HAITPABJICHHBIX HA U3yYEHUE
YKUBOW U HEKWBOU MPUPObL; UHTEIJIEKTYaIbHbIX YMEHUH (OKa3bIBATD,
CTPOUTH PacCy>KJIE€HUs, aHATU3UPOBATh, CPABHUBATH, J1€JaTh BbIBOJBL;

. 9KOJIOTUIECKH TPAMOTHOTO TTOBEJICHHS B OKPYIKAIOIICH Cpelie;

. 3HAYCHHS TCOPETHUCCKUX 3HAHMMU JJIs PAKTHYCCKOM eI TeILHOCTH
YEJI0OBEKA;

. HAYYHBIX OTKPBITUH KaK Pe3yJIbTaT JJIMTSIIbHBIX HAOIIOACHUM, OTBITOB,

Hay4YHOMU ITOJIEMUKH, IPEOJOJICHNS TPYAHOCTEN U COMHEHUM.
Memanpeomemmnuie pe3yromamal

Obyuarowuecs Hayiamcsi:

. IUTAHUPOBATh CBOM JIEMCTBUS B COOTBETCTBHH C ITIOCTABJIICHHOM LIEJIBIO U



YCIIOBUSIMU €€ pPean3alui;

. BBINOJIHATH YUEOHbIE IEHCTBUS B MAaTEPUAIN30BaHHOMN, peYeBOM U
MBICIIUTEIIBLHOU (hopMme;

. MPOSBIIATh NHULIMATUBY JACUCTBUS B MEXINYHOCTHOM COTPYIHUYECTBE;

. MCIIOJIb30BaTh BHEIIHIOK U BHYTPEHHIOKO peYb IS LEenoaratus,
IUTAHUPOBAHUS U PETYJSLUN CBOEH I€ATEIbHOCTH;

. OBJIQJIETh COCTABJISIONIMMHU HUCCIIE0OBATEIbCKON JESITENIHOCTH, BKIIOYas
YMEHHE BUJETH ITPOOJIEMY, CTABUTh BOIIPOCHI, BBIABUIaTh TMIIOTE3bI, 1aBATh
OIpeNieIeHNs TOHITUAM, HAOII0AaTh, IPOBOIUTH MPOCTEUIIINE SKCIIEPUMEHTHI,
JienaTh BBIBOJBI U 3aKIIFOYEHUS, CTPYKTYpPHUPOBATh MaTepua, OObICHSTh,
JIOKa3bIBaTh.

. OCO3HABATh 3HAYEHUE TEOPETUUECKUX 3HAHUU ISl IPAKTUYECKON
JESATENBHOCTH YEJIOBEKA.

Obyuarowuecs noayuam 603MOHCHOCHb.

. yMeTh paboTaTh C Pa3IMUHBIMU UCTOUHUKAMU XUMUYECKON

uHpopMaK (HayYyHO-TIOMYJIIPHON JIUTEPATypOM, CIpaBOUYHUKAMU),
aHAJIM3MPOBATh UHPOPMALIHIO, TPEOOPA30BBIBATH €€ U3 OJJHOU (HOPMBI

B JIpyTyIo,

. YMETh a/IEKBaTHO MCIOJb30BaTh PEUEBBIE CPEJICTBA ISl TUCKYCCUU U
apryMEeHTallMd CBOEW MO3UIMHU, CPABHUBATh PAa3HbIE TOYKHU 3PEHUS, OTCTauBATh
CBOIO MO3UIUIO, YBAKUTEIBHO OTHOCUTHCSA K MHEHHIO OKPY KaIOLIUX;

. yMeTb paboTaTh C Pa3IMYHBIMU UCTOUHUKAMU XUMUYECKOU

uHbopManyu (Hay4YHO-TIOMYJISIPHOM JINTEPaTypOl, CIIPAaBOYHUKAMM),
aHAJIM3UPOBATh WH(HOPMAIIHIO, TPEOOPA30BHIBATE €€ U3 OJTHON (OPMBI

B JIpyTyIo,

. YMETh a/IEKBaTHO MCMOJb30BaTh PEUEBbIE CPENICTBA ISl TUCKYCCUU U
apryMEeHTallM1 CBOEW MO3UIMHU, CPABHUBATH PA3HbIE TOYKHU 3PEHUS, OTCTAauBATh
CBOIO MO3UIIUIO, YBAKUTEIBHO OTHOCUTHCSA K MHEHHIO OKPY KaIOLIUX;
Ilo3nasamenvusie

Obyuarowuecsa Hayuamcsi.

. OCYILECTBJIATh IMOMCK HEOOXoIuMOW HWHGPOpPMAIMK IS  BBITOJHEHHS
y4eOHBIX 3aJaHUl C HCIOJB30BAaHUEM YYEOHOH JUTEPATYpPbl, SHUMKIONEANM,
CIPAaBOYHUKOB  (BKJIIOYAs  JJIEKTPOHHBIE,  HU(PPOBBIE), B  OTKPHITOM
WH(OPMALIMOHHOM TPOCTPAHCTBE, B TOM YHUCJIE KOHTPOJIUPYEMOM IMPOCTPAHCTBE
UHTEPHETA;

. OCYUIECTBIIATH 3anuch ((huKcaiuio) BeIOOPOUHOM MHpOpManuu 00
OKpY’KarollleM MUpPE U O cede caMOM, B TOM YHCJE C MOMOUIbIO HHCTPYMEHTOB
UKT;

2
. HCIIOJIb30BaTh 3HAKOBO-CUMBOJMYECKUE CPEJICTBA, B TOM YHUCIE MOJEIHU
(BKJIFOUAs] BUPTYaJIbHBIE) U CXEMbl (BKJIIOYAs KOHUENTYalIbHBIC) JJISl PEILICHUS



3a1ad4;

. CTPOUTDH COOOIIEHMS B YCTHOM U MUCBMEHHOM (OpME;

. CTPOUTD PacCyXIEHUS B POpPME CBSI3U MPOCTHIX CYKACHUN 00 00BEKTE, €ro
CTPOEHUH, CBOMCTBAX U CBS3SIX;

. yCTaHaBJIMBAaTh AHAJIOTUU.

Obyuarowuecs noayuam 603MOACHOCHb.

. OCYILECTBIISITh PACIIUPEHHBIN MOUCK MHPOPMALIUU C UCTIOIb30BaHUEM
pecypcoB 6ubmmnoTek u cetu MuTepHeT;

. 3aMHUChIBATh, (PUKCUPOBATH HHPOPMALIUIO 00 OKPYKAOIIEM MHUPE C
nomo1bo nHcTpymenToB UKT;

. CTPOUTB JIOTHYECKHUE PACCYKICHUS, BKIIOYAIOIUE YCTAHOBICHUE IPUYMHHO-
CJIEICTBEHHBIX CBS3EH.

Kommynuxamuenvie

Obyuarowuecs Hayuamcs:

. aJIeKBATHO UCIOJIb30BaTh KOMMYHUKATUBHbBIE, TPEXK]IE BCETO PEUYEBBIE,
CpeIICTBA JJIsl PEIIEHUsT Pa3IMYHbIX KOMMYHUKATUBHBIX 3374, CTPOUTD
MOHOJIOTHYECKOE BBICKA3bIBAHUE

. JOIyCKaTh BO3MO>KHOCTD CYIIIECTBOBAHUS Yy JIIOJEH Pa3IMYHbBIX TOYEK 3PEHU,
B TOM YHCJI€ HE COBIAJIAIONINX C €T0 COOCTBEHHOM, U OPUEHTHUPOBATHCS Ha MO3ULIUIO
napTHEpa B OOILEHUHU U B3aUMOJICHCTBUY;

. YUUTHIBaTh pa3Hble MHEHUS U CTPEMUTHCS K KOOPJAMHALIMY Pa3IMUHbIX
MO3UINI B COTPYAHUYECTRBE;

. (bopMyIMpOBaTH COOCTBEHHOE MHEHUE U MO3UIIHIO;

. JOTOBApUBATHCS U MPUXOIUTH K OOIIEMY PEIICHHIO B COBMECTHOM

JESITEIbHOCTH, B TOM YMCJIE B CUTYalluM CTOJIKHOBEHUSI HHTEPECOB;
. CTPOUTH MOHSATHBIC JIJIS MAPTHEPA BBICKA3bIBAHUS, YUUTHIBAOIIUE, YTO
MapTHED 3HAECT U BUJIUT, & YTO HET;

. 3a7aBaTh BOIPOCHI;
. KOHTPOJIUPOBATh JEHUCTBUS NAPTHEPA;

Obyuarowuecs noayuam 603MONCHOCHb:

. BJIaIETh MOHOJIOTHYECKOMN U TUaIornyeckor opMamMu peyu;

. (GbopMHpPOBaTh HABBIKKM KOJIJIEKTUBHOW U OPTraHU3aTOPCKOM AESTENbHOCTH;
. apryMEHTUPOBATh CBOE€ MHEHUE, KOOPIAUHUPOBATH €r0 C MO3ULIUAMU

MapTHEPOB MPHU BRIPAOOTKE OOIIETO PEIICHUS B COBMECTHOM JESTEIHHOCTH;
. aJICKBaTHO UCIOJIb30BaTh peUueBbIe CpeicTBA s DP(HEKTUBHOTO PEIICHUS
pa3HOOOpa3HBIX KOMMYHHKATHBHBIX 3a7a4.

IIpeanMeTHBIMHM  pe3yJIbTATAMH OCBOCHHS MPOrpaMMbl  Kypca «XHUMHUYECKUU
MPAKTUKYyM» SIBJISIFOTCSL:
3nanue (nonumanue):



. BAKHEUIINX XUMUYECKUX MOHATHI: BEUIECTBO, XUMUYECKHM AJIEMEHT, aTOM,
MOJIEKYJIa, OTHOCUTEJIbHBIE aTOMHAsl U MOJIEKYJIAPHAsl MacChl, MOH, KATUOH, aHUOH,
XUMUYECKasi CBSA3b, AIEKTPO- OTPUIATEILHOCTh, BAJICHTHOCTh, CTENIEHb OKUCIICHUS,
MOJb, MOJIIPHAsl Macca, MOJIAPHbIA OO0BEM, pPacTBOPBI, JJIEKTPOIUTHI U
HEBJIEKTPOJIUTHI, JIEKTPOJIUTUYECKAS TUCCOLIMAIUS, OKUCIUTENh U BOCCTAHOBUTEIIb,
OKHCJICHE W BOCCTAHOBJICHHE, TEIIOBOM 3(P(EKT peakiuyd, OCHOBHBIC THIIBI
peaKkuuii B HEOPraHUYECKON XUMUHU;

. (GOpMYIMPOBOK  OCHOBHBIX 3aKOHOB M  TEOPUH  XUMHH: aTOMHO-
MOJIEKYJISIDHOTO YYEHMS; 3aKOHOB COXPAHEHHMSI MacChl BEILIECTB, IOCTOSHCTBA
cocTtaBa BenlecTB, ABorajipo; [lepuoanueckoro 3akona /[. . MenneneeBa; Teopuu
CTPOCHMSI aTOMa W YYEHHUSI O CTPOCHUU BEILIECTBA; TEOPUU DIICKTPOJIUTHUUECKOM
JIMCCOLUALINYI M YUCHHSI O XUMHYECKON peaKiIvu.

ObvscHeHue:

. 3aKOHOMEPHOCTEH M3MEHEHUsS CTPOEHUSI aTOMOB, CBOMCTB JJIEMEHTOB B
npeaenax MajablX EPUOJIOB U A TPYMI, a TAaKKEe CBOMCTB 00pa3yeMbIX UMU BBICIIIUX
OKCHUJIOB U TUJPOKCHUIOB;

. CYIIHOCTH TpOIecca IEKTPOIUTUYECKON JUCCOIMALINM U PEaKIUid MOHHOTO
oOMeHa.

Ymenue xapaxmepuzosamu:

. XUMHUYECKUE IJIEMEHTHI (OT BOJIOPOJa /10 KAJIbIIHs) Ha OCHOBE UX IMOJIOXKEHUS
B Ilepuomnueckor cucreme xumudeckux osjemeHtoB JI. M. MengeneeBa u
OCOOEHHOCTEM CTPOCHHUS X aTOMOB;

. B3aMMOCBSI3b MEXIY COCTAaBOM, CTPOCHHEM M CBOMCTBAMHU HEOPTAHHYCCKHX
BCIIECTB;

. XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHUYECKUX BEIIECTB
(OKCHIOB, KHCIIOT, OCHOBaHUM, aM()OTEPHBIX COCTUHEHUHN U COJIeH).

Onpeodenenue:

. BUJIOB XHMHYECKOH CBSI3M B COCTUHEHUSX;

. TUTIOB KPUCTAJUIMYECKHUX PEIICTOK TBEPbIX BEIIECTB;

. PUHAJICKHOCTH BEIIIECTB K OMPEACICHHOMY KJIacCy COSTUHCHUM;

. TUTIOB XUMUYECKUX PEaKITUii;

. BO3MOXXHOCTH MPOTEKAHUS PEaKIINii HOHHOTO OOMEHa.

Cocmasnenue:

. (dbopMyIT HECOPTaHHYECKUX COSAMHCHUIN M3yUYCHHBIX KJIaCCOB;

. YPaBHEHUN XUMHUYECKUX PEAKIUU.

bezonacnoe obpawenue ¢ Xumrueckoi mocyaoM u 1ad0paTopHbIM 000PYTOBAHUEM.
IIposeodenue xumuuecko2o sKkCnepumMenma:

. MOJATBEPXKJAIOIIETO  XMMHYECKHE  CBOWMCTBA  HM3YyYEHHBIX  KJIACCOB
HEOPraHMYEeCKUX BEIIECTB;

. MOJTBEPIKIAIOLIETO XUMUYECKHI COCTaB HEOPraHMUECKUX COCTUHEHU;



. 0 TOJY4eHHIO, COOMpPAaHHUIO W PACMO3HABAHUIO Ta3000pa3HBIX BEIECTB
(kucaopona, BOAOPOa, YTIEKUCIOT0 Ta3a, aMMHUaKa);

. 10 OTPENEICHUIO XJOPUI-, CyJIb(dar-, kKapOOHAT-MOHOB M MOHA aMMOHHUS C
MOMOIIIBI0 KAYECTBEHHBIX PEAKIIUI.

Buiuucnenue:

. MacCOBOM JIOJIM XUMHYECKOT0 3JIEMEHTa Mo (popMyJie COeTMHEHNS,;

. MacCOBOM JIOJIM BEIECTBa B PACTBOPE;

. MacChl OCHOBHOI'O BEIIIECTBA 110 M3BECTHOM MACCOBOM J10JIe IPUMECEH;

. 00BEMHOM JT0JIM KOMIIOHEHTA Ta30BOM CMECH;

. KOJINYECTBA BEIIIECTBA, O0bEMa WM MacChl BEIIECTBA [0 KOJHUYECTBY

BEILECTBA, 00bEMY WIIM MACCE PEAr€HTOB UJIM IPOIYKTOB PEAKIUU.
Hcnonvzosanue npuobpemennvix 3HaHUull U YMeHUll 8 NPAKMU4ecKol 0esameabHoCmu
U NOBCEOHEBHOU HCUSHUL:
. 1Utst 6€30MacHOro OOpallleHusl C BEUIECTBAMU U MaTepuajiaMu B MOBCETHEBHOM
KU3HK M TPAMOTHOTO OKa3aHHUs MEpBOW IOMOIIM IPU OXKOrax KHUCIOTaMU H
IeJI0YaMu;
. JUIsL OOBACHEHUS OTJENbHBIX (DAKTOB U MPUPOHBIX SIBICHUI;
. JUIS. KPUTUYECKON OLIEHKH MH(OPMAILIMK O BEILIECTBAX, UCIOJIb3YEMBIX B OBITY.
Ananuz u oyenka TIOCHENCTBHM JIi OKpY’KalIIEed cpeabl OBITOBOM U
MPOU3BOJICTBEHHON JIESITENIBHOCTA YEJIOBEKA, CBSI3aHHOM C TMOJIYYEHUEM U
nepepaboOTKON BEUIECTB.
Ilposedenue  onepayuiri ¢  WCIOJIb30BAHMEM  HArpeBaHUs, OTCTaUBaHMUS,
¢GunbTpoBaHMs, BbIMAPUBAHUS; IMOJyUYEHUs, COOMpaHUs, pacliO3HABaHUSl BEILECTB;
W3TOTOBJICHHSI MOJEJIEH MOJIEKYII.
Cobnto0eHue TpaBUII TEXHUKU O€30MACHOCTU MPU MNPOBEACHUU XHUMHYECKOIO
IKCIIEPUMEHTA;
Oxazanue NepBOY MOMOLIY IIPU 0XKOTaX, OPE3axX U XUMUYECKUX MPABMaX.
OueHka 10CTHKEHUS IVIAHUPYEMbIX Pe3yJbTAaTOB OCBOCHHS Kypca
Texymuii KOHTPOJb YCBOEHHS MaTepuajla OCYIIECTBISIETCS IyTEM YCTHOIO
(MMCbMEHHOT0) ONpoca WJIA TYTEM BBIIIOJHEHUS MPAKTUYECKUX 3aJaHHil.
[ToaTamHas olleHKa peain30BaHHbIX MPOEKTOB. CaMOOIEHKa U CAMOKOHTPOb.
[ToaBeaeHne UTOTOB MO pe3yJbTaTaM OCBOCHUSI MaTepuaia JaHHOW MPOrpaMMbl
npoBoauTCA B (hopMe 3alUThl Npe3eHTaluuu U pedeparoB, HCCIEeTOBATEIbCKUX
MPOEKTOB, B TOM YHCJI€ U Hay4YHO-TIpakTudeckoi koHpepenuuu «1llar B Oyaymieey.
Oxupaemblie pe3y/ibTaThl
o0yuyaromuecs J10/LKHbI 3HATD:
. XUMHYECKHE TEPMHHBI, UCIOJb3yeMble B OBITY U JHUTEpaType (Hampumep:
KHCJIOTa, OCHOBaHUE, 11eJI0Ub, HEUTpaIu3alus, MOJIeKyJia, XMMU4ecKasi peakiys)
. 4TO BCE OKPYXKAIOLIME HAC MIPEAMEThI Ha3bIBAIOT TEJIAMU, KOTOPbIE COCTOST U3
BELIECTB;



. O XMMMYECKHX BEIIECTBAX M UX CBOMCTBaX Ha MpUMEpPE YKCYCHOW KHUCIOTHI,
MeJa, COfbl, YTIEKUCIOTO Ta3a, MEJHOI0 KyIopoca, Kpaxmaina, caxapa);

. npaBuiia 6€30MacHOCTH PabOTHI B TAOOpaTOpHUH U OOpAICHUS C BEIIECTBAMHU;
o0yuaroniuecsi 10J1KHbI YMeTh:

. MPUBOAUTHh TPUMEPHI PA3JIMYHBIX TEI M BEIIECTB, OKPYKAIOIMHUX HAC B
MMOBCEHEBHOM JKHU3HMU;

. ONPENENATh BHJIbBl JCATEIBHOCTH YEJIOBEKA, CBA3AHHBICE C HM3Yy4YCHHEM
IpUPOJIbI (METOJIbI TO3HAHUS: HAOIOIEHUE, U3MEPEHUE, SKCIIEPUMEHT);

. OIKCHIBaTh CBOMCTBA TBEPABIX, JKUIKUX, Fa3000pa3HbIX BELIECTB, BBIICIASL UX
CYILIECTBEHHBIE ITPU3HAKH;

. pa3ianyaTh XUMUYECKUE U PU3NUECKUE SIBICHUS;

. MPOBOJUTH OMBITHI U HAOIIOICHUS 32 HUMH.

. IIPOBOJAUTH JIEMEHTAPHBIN Ka4€CTBEHHBIN aHAJIN3bl BOJIbI, [IOYBBI, CHETA;

. IIPOBOJUTH HCCJIEAOBAHMS IO OIPEACIICHUIO cojepkaHus BuTtammHa C B
COKax pas3IMYHbIX OBOIIEH U GPYKTOB, COACPKAHUE HUTPATOB B OBOLIAX U Jp.);

. NOJIy4aTh U3yUEHHBIE ra3bl, COOUpaTh UX B COCY, PACIIO3HABATh UX U
HCCIIEI0BATh CBOMCTBA;

. paboTath B rpyIlIe;

. OpraHU30BaTh CBOM yU€OHBIN TPy, MOJIb30BATHCS CIIPABOYHOM U HAYUYHO-

MONYJISIPHOW JINTEPATY PO

. HAOJIIOAAaTh U OOBICHATH HAOJIIOJaeMbI€ SBIICHUS, POUCXOASIIINE B IPUPOJIE,

7ab0paTOpUU U B IOBCEAHEBHOM KU3HU

. OTIPEJIENISITH 11€J1b, BBIACISITH OOBEKT UCCIIEIOBAHUS, OBIAIETh CIIOCOOAMHU

perucTpanuu noy4eHHo nadopmaimu, ee o00padboTku u 0hOpMIICHHUS.
TemaTnyeckuii IVIAH NPOrpPaMMBblI

Ne HaszBanue tem Komnuects | Teopernueckue | [Ipaktuueckune

n/n 0 3aHATHI 3aHSITHSI 3aHSTHSI

1. | IlpaBuna TeXHUKHU 6 3 3
6e30macHOCTH pu paboTe B
KaOWHeTe XUMHH.

2. | IIpocTeie BemiecTBa. 9 5 4
CoeIuHEHNT XUMHUYECKUX
JJIEMEHTOB

3. | I3MeHeHus1, MpOUCXOISIIHE C 7 5 2
BEIIIECTBAMH.

4. | PactBopenue. PacTBopsl. 12 6 6
CBolicTBa pacTBOPOB
JIEKTPOJIUTOB.
Uroro: 34 19 15

5. | TeopeTnueckue OCHOBBI 8 8 0
XUMHH.

6. | O6mue cBOMCTBA METAILIOB. 10 2 8

7. | Hemerasuiel 1 uX cOeIUHEHUS 8 1 7




o

8. | PacuerHble 3a1aun 10 XUMUH. 8 0
Hroro: 34 1 3

Conep:kanue NporpaMMbl Kypca BHEYPOUHOM 1eATEIbHOCTH « XUMUYECKUIl
NMPAKTHKYM).

(1 rox oOyuenuss — 34 yaca)

Tema 1. Ilpasuna mexuuxu 6e3onachocmu npu pabome  Kabuneme Xumuu.
[IpaBuna noBeneHus: B kabuHeTe. TexHHka 0€30MAaCHOCTH MPU paboTe B KaOMHETE
XUMUU. Mepbl IEpBOM MOMOIIN IPU XUMHAYECKUX 0XKOTax W oTpaBieHusax. [IpaBuna
MOJIb30BAHUSI HarpeBaTeNbHBIMUA TpuOopamu. JlabopaTopus KaOWHETa XWMHH:
PEaKTUBEI, IOCY/]1a, 000pPYJOBaHUE.
Metoasl mo3nanus. Habmoaenue. DxcnepuMent. MojaenupoBanue. M3mepenue.
WN3MmepeHrss B XMMUU: OMNPENCICHUE MAacChl Ha PBIYAXKHBIX BECax, OIMpeeIcHUe
IJIOTHOCTH >KUIKOCTEHN, ONPEICIICHUE TEMIIEPATYPBI.
OcHoOBHBIE TPUEMBI JTAOOPATOPHBIX PAOOT: U3MENIbUEHKE, PACTBOPEHUE, HATPEBAHHUE,
BbINIapUBaHue, B3BemmBaHue. CrnocoObl OYHCTKHA BEIIECTB: (PHIBTPOBAHUE,
MEPEroHKa, MEePEeKpUCTAUIN3AIUS, Ppa3/ICICHUE HECMEIIMBAIOIMIMNXCS KUIAKOCTEN
JETUTEIbHON BOPOHKOM.
[IpakTryeckas pabora:
Texnuka Oe3omacHOCTU Mpu paboTe B kKaOuHeTe xuMuu. [IpaBuia moib30BaHUS
HarpeBaTelIbHBIMU TTPHOOpamu.

Onpenenenrne Macchl Ha PHIYAKHBIX BECaxX, OMPENEICHUE IUIOTHOCTU KUIKOCTEH,
ONpeIeJICHHE TEMIIEPATYyPBhI.

CriocoObl OUNCTKU BEUIECTB.

Tema 2. Ilpocmuie sewgecmea. CoeOuHeHUss XUMUYECKUX IIEMEHN 08

IIpocTeie BemecTBa -meramnbl. @Pusmyeckue cBoWcTBA MeETAUIOB. IIpocTeie
BEIIECTBa -HeMeTaIbl. Du3znueckne cBoicTBa HemeTtauioB. Bomopoa. Kucnopon.
AnnoTporiHble MoAupUKAIUK KUcaopoa, hocdopa, ojioBa.

Oxkcuasl. U3ydenune cBOMCTB OKCUI0B. KauecTBeHHas peakiys Ha YIJIEKUCIIbIN Tras3.
Jleryuune BogopoiHbIE cCoeIMHEHNA. AMMHAK. M3ydueHune cBOMCTB aMMuaka.
OcHoBanusi. CoctaB U cBoMcTBa ocHOBaHUM. HIMKaTOopbl. KauecTBEHHbBIE peakivu.
Kucnotsl. CoctaB u cBoicTBa KucioT. [loHstue o mkane kuciorHoctu(uikana pH).
Conu KaKk MPOU3BOJIHBIE KUCJIOT U OCHOBaHUM.

[Ipaktuueckue padOTHI:

1.Onucanne cBOMCTB METAILIIOB.

2. OnucaHne CBOMCTB HEMETAIIIOB

3. [lonyuyeHue u U3y4eHre CBOMCTB BOJOPOJA U KUCIOPOAA.

4. Onpenenenue pH pacTBOPOB KUCIIOT, IIEJI0UEH U BOJIBI.

Tema 3. U3menenus, npoucxooawue ¢ 6eujecmeamu.



dusnyecKkue SBJICHUS B XUMHMU: JUCTWUISALMA, KPUCTAUIM3ALMSA, BBIIAPUBAHUE U
BO3TOHKA BEILIECTB, (GUILTPOBAHUE U LICHTPUPYTUPOBAHHUE.

SIBneHus1, CBsI3aHHBIE ¢ U3MEHEHMEM COCTaBA BEIIECTBA, — XWMHUYECKHE PEAKIIMH.
[Ipu3HaKku M ycClIOBHsS NPOTEKAHMUS XUMWUYECKUX peakUui. BeineneHue TemnoTsl u
cBeTa — peakuuu ropenus. CocTaBiieHUE ypaBHEHU XUMHUYECKUX PEaKLUM.
Pacuersl 1o XWMHYECKMM ypaBHEHHsM. Pemienue 3amad Ha HaxOXICHUE
KOJIMYECTBA, MAacChl UM O0bEMa MPOAYKTA PEAKIMU MO KOJIMYECTBY, Macce WU
00BbEeMy MCXOJHOTO BElIECTBA. PacyeTsl ¢ MCIONIb30BaHUEM TOHITHS «I0JIs1», KOraa
VMCXOJHOE BEILIECTBO JaHO B BHJE pPacTBOpa C 3aJaHHOM MACCOBOW JIOJIEU
PACTBOPEHHOI'O BENIECTBA WIIA COAEPKUT ONPEAEICHHYIO JIOII0 IPUMECEH.

TuIbl XMMHYECKUX pEaKUUi Ha IPUMEpPEe CBOMCTB BOAbI. Peakums pasioxeHus —
ANEKTPONIN3 BOABL. Peakunu COeIMHEHUS — B3aMMOJEWCTBHE BOJBI C OKCHUAAMU
METAJUIOB W HEMETAJUIOB. YCJIOBHE B3aWMOJCHUCTBUS OKCHUIOB METAUIOB U
HEMETAJUIOB ¢ BOJIOM. Peakuny 3aMelleHns — B3aUMOJCHCTBUE BOJBI C METAJLUIAMM.
Peakunu oOMeHa — ruiposin3 BELECTB.

OKHCIINTENPHO-BOCCTAHOBUATENBHBIE  peakuyu. OnpeneneHye CTeneHer OKUCICHUS
JUIsL  3JEMEH-TOB, OOpa3yIoOLUX BELIECTBAa pa3HbIX KiaccoB. OKHUCIUTENb U
BOCCTAHOBHUTENb, OKHCIEHHE M BOccTaHOBiIeHHE. (CocTaBleHUE YpaBHEHUU
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUI METOJIOM AJIEKTPOHHOTO OaslaHca.
[IpakTrueckue padOTHI:

1. Bosronka. [{uddysus. [lnasnenue.

2. I3yueHre NpU3HaKOB XUMHYECKHUX PEAKLINU.

Tema 4. Pacmeopenue. Pacmeopul. Ceolicmea pacmeopos 31eKmpoJiumos.
PactBopumocTs. HachIieHHBIE, HEHACBIIEHHBIE W IIEPECHILIEHHBIE PAaCTBOPHI.
PactBopsl. Bosa — yHuBepcasbHbIl pacTBOpUTENb. MaccoBast 10151 paCTBOPEHHOTO
BEILIECTBA B PACTBOPE.

Pemienne 3agad ¢ MCHONB30BAaHUMEM IIOHATHS MAaccoOBas JOJSA PACTBOPEHHOTO
BEILIECTBA.

[TonsitTue 06 snexTponuTHyecko auccoruanyu. OCHOBHBIE MOJIOKEHHUS] TEOPUH
IEKTPOIUTUIECKON Aucconnanuu. VIoHHbIe ypaBHEHUs peakimii. Peakiiuu oOmeHa,
UIyIIKE 10 KOHIIA.

Juccomumanms KUCIOT M MX CBOMCTBA B CBETE TEOPUM IJIEKTPOJUTHYECKOU
aucconuanvi. MonekyJisipHble U MOHHBIE YpaBHEHUA peakuui. B3aumonerncrTsue
KHCJIOT C MeTaulamMu. B3anMogelcTBMEe KHUCIOT C OKCHAAMH  METAJUIOB.
BzaumopaencTtBue  KUCIOT C  OCHOBAaHMSAMUM — pPEaAKUUs HEUTPAIU3ALMUH.
B3auMoaencTBre KUCIOT € COJISIMMU.

Jluccommanysi OCHOBAaHMKM M HMX CBOMCTBA B CBETE€ TEOPUHM DJIEKTPOJIUTHUECKOU
nucconuanuu. BzanMoaencTBrue OCHOBaHUM ¢ coIsIMU. B3anMoieicTBue mieaodeil ¢
OKCHJaMU HEMETAJLIIOB.



Conu, MX pgMcconManMs M CBOWCTBA B CBETE TEOPUU  DIIEKTPOJIUTHYECKOM
auccouuanuu. B3aumozeicTBue coseil ¢ MeTajuiaMu, 0OCOOEHHOCTU 3TUX pPEaKLUi.
B3anmonenicTBre conen ¢ COJSIMU.

Ob6o0061eHue cBeeHnit 00 OKcHaax, X Kiaccuukanuu u cBoicTBax. ['eHeTnueckue
paapl  MeTalula M HeMmeTaia. ['eHeTndeckass CBA3b  MEXIAy  Kjaccamu
HEOPTraHUYECKUX BEUIECTB.

[TpakTrueckue pabOTHI:

1. IIpuroroBneHue pacTBOpOB.

2. YcnoBus TEUYEHMsS] XMMUYECKUX PEAKLUN MEXIYy PACTBOPAMHU AJIEKTPOJIUTOB 10
KOHIIA.

3. 3yueHue CBOMCTB KUCIIOT.

4. 3y4yeHue CBOMCTB OCHOBAHUM.

5. 3ydueHue CBOKCTB COJIEH.

6. PemreHne skcriepuMEHTaIbHBIX 33/1a4 Ha OCYIIECTBICHHUE LIETIOYKH ITPEBPALLICHUN.

(2 ro oOyuenust — 35 4yacoB)

Tema 5. Teopemuueckue ocHO8bl XUMULL.

[Tepuonnueckuit 3axkon JI. WM. MeHneneeBa, CTpoeHHME aTOMOB M CBOMCTBA
XAMHUYECKUX JJIEMEHTOB.

Buapl XMMHYECKON CBS3W, THUIIBI KPUCTAUIMYECKUX PEHIETOK. DJIEKTPOHHBIE W
CTpyKTypHble  (dopmynsl  BemecTB.  CTeneHb  OKUCICHUS.  AJIJIOTPOIHSL.
Knaccuduxkaius u HoMeHKIaTypa HEOPTaHUYECKUX BEIIECTB.

XapakTepHble  CBOMCTBA OCHOBHBIX  KJIAaCCOB  HEOPraHWYECKUX  BEILECTB.
Knaccudukaiys XuMUIECKUX peaKIui.

CocraBnienue YpaBHEHUI XAMUYECKUX pEeaKLHil. OKUCIUTENBHO-
BOCCTAHOBUTEbHbIE  peakuuu. Okuciaurenb, BOCCTaHOBUTENb.  [Iponeccsl
OKHCJICHUS W BOCCTAHOBJICHHS.

DnekTponuThyeckas aucconuanus. Peakmuum wuoHHOro oOmeHa. KauecTBeHHbIE
pEaKIM1 Ha KATUOHBI U AHUOHBI.

Tema 6. Obwue ceoticmea Memaios.

Xumuueckue cBoicTBa metawioB. [Ipaktuueckas pabora «I[lomyuenue u cBoiicTBa
METaJIOBY

[IpakTuyeckass padora «Metamisl rnaBHbIX noarpynn. CoeguHEHUs IMIeTOYHBIX
METaJIOBY

[Ipaktuueckass pabota «lllenoynozemenpHble MeTauibl. Kampnmii u  €ro
COEIMHEHUS

Kectkocth Bonbl. [IpakTudeckas padbora «OnpeaeeHne U yCTpaHEHUE KECTKOCTH
BOJIbI»



[Ipaktuueckass pabora «llomyyenue amM@oTepHOTO THUAPOKCHIA U H3YUYEHHUE €ro
CBOWICTBY.

[TpakTrueckas pabora « KauecTBennbie peakiuu Ha HoHBI Fe2+u  Fe3+»
[IpakTueckass pabora «OCyIIeCTBICHUE NEMOYKH XUMHUYECKUX MpeBpalieHui
METAJJIOBY.

[IpakTueckast padbora «PerieHue 3KCIEPUMEHTANIBHBIX 337a4 HA paclo3HaBaHUE U
MOJTyYE€HHUE METAJIOB U UX COEAUHEHUID.

Tema 7. Hememannvl u ux coeounenus

["anorensl. Coequnenus rajgoreHoB. [IpakTuueckas padota «KadecTBeHHas: peakiius
Ha rajJoreHU/]T - UOHBD)

OKUCIUTETPHO-BOCCTAHOBUTEIIbHAS  JIBOMCTBEHHOCTh Bojaopojaa. IIpakTuueckas
pabota «IlomydyeHue u u3yueHue CBOMCTB BOJIOPOIa»

Kucnopona. Ilpaktuueckas padora «[lomydeHune u uzyueHrue CBOMCTB KUCIOPOAa»
Peuienne sxcriepuMeHTaNnbHBIX 3a1a4 1o TeMe «Iloarpymnma kucaopoaay

A3zor, ammmak, coiau ammoHus. [Ipaktuueckass pabora «OrmpezaeneHue comiei
aMMOHHSD.

Peuienne sxcriepuMeHTanbHbIX 3a7a4 no teme «lloarpymnma azotay

Pemenne sxcnepuMeHTanbHbIX 3a1a4 no teme «lloarpynmna yrnepoma»
[IpakTudeckass pabora «OCyIIECTBICHUE IEMOYKH XUMHUYECKUX MpEeBpalieHui
HEMETAJIOB.

Tema 4. Pacuemmnule 3a0a4u no xumuu.

Xumnueckue ¢opmyibl. Pacuers mo xumuyeckum (GopMysiaM C UCHOJIb30BaHUEM
OTHOCHUTEJIBHBIX aTOMHBIX W MOJEKYJSIpHbIX Macc. OrmnpeneneHue XUMHYECKUX
dbopMys U3 JaHHBIX O MACCOBOM COOTHOITIICHUH 3JIEMEHTOB.

PacyeTsl MmO ypaBHEHMSM XUMHYECKUX peEaKUuil. 3aKOH COXPAaHEHUS MAaCChl
BelecTB. PaccraHoBka KOA((UIIMEHTOB B YPAaBHEHUSIX XUMUYECKUX PEAKIUH.
Pacuersl 1m0 ypaBHEHHSM XUMHUYECKMX peakuuid. PacdeTsl mo ypaBHEHHSAM
XUMHUUYECKUX PEaKIMil, Korjaa OJWH U3 PEareHTOB COJIEPKUT MpuMech. MaccoBas u
00BEMHAs JI0JI BBIX0/1A TTPOIyKTa PEAKIIMU OT TEOPETUUECKH BO3MOYKHOTO.

Pacuetsl 0 ypaBHEHUSIM XMMHYECKUX pPEaKIMil, KOTJla OAUH U3 PEarceHTOB JaH B
n30bITKE.

PactBopsl. CriocoObl BbIpakKeHHs! COAepKaHUs BEUIECTB B pacTBopax. MaccoBas u
oObeMHas 10J1s1 paCTBOPEHHOTO BelllecTBa. PacueTsl, CBSI3aHHbBIE C UCTIOJIb30BAHUEM
IJIOTHOCTH PACTBOPOB.

Paz0aBieHrie M KOHUEHTPUPOBAaHHE pacTBOpPoB. (CMellleHHe pacTBOPOB PA3HOTO
coctaBa. KomOMHMpOBaHHBIE 3aa4H.
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PecypcHoe o0ecnieuenue peaausanuu [Iporpammbi:
MarepuajbHO-TeXHUYECKOE:
- Kabunet xumun
- [lepconanbHbIi KOMITbIOTEP, MOOMIIbHBIN Ki1acc [Clab
- [IpoekTop
- UuTepakTuBHas 10CKa
- MynbTUMEIUIHBIE CPEICTBA
- Iudposas madoparopus Releon lite
- YerpoiicTBa BbIBO/IA 3BYKOBOM MHGOpMAITHH
- YcrpoiicTBa A pydyHOTO BBOJIa TEKCTOBOW MH(POPMAIIUKA ¥ MAHUITY TUPOBAHUS
DKPAaHHBIMHU O0OBEKTAMHU - KJIABUATYPA W MBIIIIh.
- YerpoiicTBa s 3anucH (BBOJIa) BU3YalIbHOM M 3BYKOBOM MH(MOPMAITUH: CKaHEP;
dboToanmnapar; BHUJEOKamepa.
- XuMuueckas 1abopaTtopus ¢ peakTUBaMH U JJabopaTOpHBIM 000pyaoBaHueM (Ha 15
qeol.)
NupopmaunoHHO -MeTOAUYECKOE 00ecIedyeHue MPOrpaMMbl:
e Meroauueckue mocobust st paboThI ¢ 1EdpoBoii adoparopueii Releon lite;
e J{OopOXHBIE€ KapThl: METOAUYECKUE PEKOMEHIALINY 10 OPTaHU3AIMU POCKTHOU
JeaTeapHOCTH ¢ nudpoBoii maboparopueii Releon lite (B coorBercTBHM PI'OC

000)



e DJEKTPOHHBIN 00pazoBaTenbHbIN pecypc "Xumus. BuprtyanbHas mabopaTopus»;
HuTepHeT- pecypcenl:
http://www.alhimik.ru/ - AJIXMMHUK - Bam NOMOIIHMK, JOIIMaH B MOpE
XUMHUYECKUX BEIIECTB U SIBJICHUMU.
http://www.en.edu.ru/ - EcrecTBeHHOHAYYHBIN 00pa30BaTEIBHBIN MTOPTAL.
http://school-sector.relarn.ru/nsm/chemistry/START.html - «Xumus gns BCEX»
http://college.ru/chemistry/index.php - OTKpBITEII KOMIEIK: XUMUS
http://grokhovs.chat.ru/chemhist.html - Bceo6mast ucropust xumuu. Bo3HUKHOBEHUE
Y PA3BUTHE XMMUU C IpeBHEUIINX BpemeH 10 X VII Beka.
http://chemworld.narod.ru/internet.html - Xumus B cetu: nzdpanHoe
http://www.virtulab.net/index.php?id=57&Itemid=108&layout=blog&option=com_c
ontent&view=category - BupryanbHas 1adopaTopus 110 XUMUH
http://school-collection.edu.ru/- Enunas xosekuus udpoBbIX 00pa30BaTEIbHBIX

pecypcoB

IHpuiaoxenue 1.
KasiennapHo-TemaTH4ecKoe INIAHMPOBaHUe. 8 Kiace

No Tewma 3aHaTHI Bceer Jlata
0 wiaH | gakt
4acoB
Tema 1. IIpasuna mexnuxku 6e3onachocmu | 6
npu pabome 8 KabuHeme XUMUU. JacoB
1. [Ip. padora «TexHuka O€30MaCHOCTU TIPHU

pabote B kabuHeTEe XUMHI». Mephl IEpBO
MOMOIIM TpPH XUMHUUYECKHX OXKOrax u
OTpaBJICHUSX.

2. JlabopaTopusi kaOMHETa XUMUU: PEAKTUBBI,
mocyjia, 000py10BaHuUe.

3. Mertoasl no3Hanus. Habmroaenue.
DxcnepuMeHT. MojenupoBaHue.
N3mepenue.

4, [Ip. pabora «M3mepeHuss B XUMHH:
OTIpe/ICIICHNe MacChl Ha PhIUYAXHBIX BECax,
TJIOTHOCTH KUIAKOCTEH, TEMITEPaTyPhD».

5. OcHOBHBIE TPUEMBI TAOOPATOPHBIX PadOT:
U3MeJIbueHHE, PACTBOPEHUE, HArPEeBaHUE,
BEITIApUBAHUE.

6. Yucteie BemecTBa M cMmecu. [Ip. pabota
«CriocoObl OUMCTKH BEIIECTBY»

Tema 2. [Ipocmoie sewecmea. Coedunenusi |9
XUMUYECKUX IJIeMEHMO08 9acoB
7. [TpocThic BemecTBa -METaLIbI.
dusnyeckue cBoricTea Metamios. [1p.
pabora «OnucaHnue CBOMCTB METAIIIIOB)
8. [IpocThie BemecTBa ~-HEMETAILTHI.
duzndeckue CBOMCTBa HEMeETaIoB. [1p.



http://www.alhimik.ru/
http://www.en.edu.ru/
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/-

pa60Ta «Omnurcanue CBOMCTB HEMETAJIJIOB)

[1p. pabora. [Tonyuenue u n3ydeHue
CBOWMCTB BOJIOPOJIa M KHCJIOPOJIA.

10.

Oxcunpbl. U3yueHne cBOMCTB OKCHUIOB.
KavecTBeHHas peakiusi Ha yriIeKUCIIbINA
ras.

11.

Jleryumne BOJOpPOAHBIE COCTUHEHUS.
Ammuak. 3yueHne cBOMCTB aMMHaKa.

12.

OcuoBaunsg. CocTaB U CBOICTBa
ocHoBaHui. MHnkaropel. KauecTBeHHBIE
pEeaKInH.

13.

Kuciorel. CocTaB U CBOMCTBA KUCIIOT.

14.

[TonsTHe 0 MIKaIe KUCIOTHOCTH(IIKATA
pH).Ilp. pa6ota «Onpenenenue pH
PacTBOPOB KHUCIIOT, IICJIOYEH U BOABD)

15.

Comnu KaKk TpOU3BOIHBIE KUCIIOT U
OCHOBaHUM.

Tema 3. U3mernenus, npoucxoosuue ¢
seuecmsamil.

qaCoOB

16.

duznyeckue saeHus B xumud. [Ip. padora
«Bosronka. uddysus. [InaBnenuer

17.

Xumnueckue sBiieHus. [lpusnaku u
YCJIOBHS TPOTEKAHUS XUMHUUECKUX
peakmuit. [1p. pabora «3yuenue
MPU3HAKOB XUMHYECKUX PEAKITHI

18.

TuIbl XUMHYECKUX PEAKLIUI HA TPUMEPE
CBOVICTB BOJIBL.

19.

PacueTsl M0 XUMHYECKUM YPaBHCHHAM

20.

PacueTtn Mo XUMHYECKUM YPAaBHCHUAM

21-
22.

OKHCIUTENBHO-BOCCTAHOBUTEbHBIE
peakuuu (OBP).

Tema 4. Pacmseopenue. Pacmeopui.
Csoticmea pacmeopos 31eKmpoaumos.

12

qaCoOB

23.

PactBopsl. PactBOpuMocTs. Boga —
YHUBEpCAIIBHBIN pacTBopuTens. [Ip. padora
"[IpuroToBiieHHE PACTBOPOBY.

24,

MaccoBas 107151 paCTBOPEHHOIO BELIECTBA B
pactBope. IIp. padota «IIpurorosnenue
PacTBOPOBY.

25.

Pewrenne 3amau ¢ ucnosip3oBaHuEM
MOHATHUS MAacCOBas JI0Js1 PACTBOPEHHOTO
BEILIECTBA.

26.

OCHOBHBIE MOJIOKEHHUS DJICKTPOJIUTHUECKON
JIACCOLAINH.

217.

WNonnbie ypaBuenus peakiuu. [Ip. pabora
«Y CHOBUS TEUCHHS] XUMUYECKUX PEAKIAN
MEXK]ly pacCTBOpaMH AJIEKTPOIUTOB 10
KOHIIa»




28.

Jluccouumanus KUCJIOT U UX CBOWMCTBA B
CBETE TEOPHUHU IIEKTPOIUTUYECKOM
nuccormarmu. [lp. padora «3yuenue
CBOWCTB KHCJIOT»

29.

Jlncconmalus OCHOBaHMM U UX CBOMCTBA B
CBETE TEOPUH IJIEKTPOJIUTUYECKON
muccormaruu. [Ip. pabora «M3ydenne
CBOMCTB OCHOBAHHUI»

30.

Jlncconmanus coierl U uX CBOMCTBA B CBETE
TEOPUU IIEKTPOIUTUYECKON TUCCOLIUALINH.
[Ip. pabota «/3ydeHne CBOMCTB COJICI

31.

Kinaccudukanms okcugoB. XuMudeckue
CBOWMCTBAa OKCHUJIOB.

32.

['enernueckas cBsI3b MEXKIY KilacCaMu
COEJIMHEHUH.

33.

[Ip. pabGota « Pemenue
IKCIEPUMEHTATBHBIX 33]1a4 Ha
OCYIIECTBJICHUE IICTIOYKH TPEBPAICHHI

34.

HTorosoe 3aHsTHE.

KaﬂeHZlapHO-TeMaTH‘leCKOC IJIAaHUPOBaHHUC. 9 kJaacce

Tema 3auaTuit

Bcer
0
qacoB

Jara

miaH | gakr

Tema 1. TeopeTudyeckue 0CHOBbI XUMMH.

qaCoB

[Tepuognueckuii 3akon /. 1. Menneneena,
CTPOEHHE aTOMOB M CBOMCTBA XMMHUYECKUX
3JIEMEHTOB.

Bunpr XUMHUYECKOH CBSI3H, THUIIBI
KPUCTALUIMYECKUX  pemeTok. HM3yueHne
CBOWCTB BEIIECTB C OMNPEAECIEHHBIM TUIIOM
KPUCTAJUIMYECKON PELIETKHU.

Knaccugukanus 51 HOMEHKJIaTypa
HEOPraHUYECKUX BEILECTB.

XapakTepHbIE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPraHUYECKHUX BEIIECTB.

Knaccudukanms XuMu4eckux peakiuii.

OKHMCIUTEIbHO-BOCCTAHOBUTEIIHLHEIC
pE€aKkniuun. OKI/ICJ'II/ITCJ'IB, BOCCTAHOBUTCIIb.
Hpoueccm OKHCJICHHA U BOCCTAHOBJICHUA.

DIEKTPOTUTHYCCKAS TUCCOIHALIHS.
Peakuuy noHHOTO OOMEHA.

[Ip. pabora «KavecTBeHHbIE peakIny Ha
KAaTHOHBI U aHHOHBD)

Tema 2. O01He CBOMCTBA METAJLJIOB.

10




qaCoB

9. Xumuueckue cBorcTsa Mmetaiios. [p.
pabota «IlomyueHue u cBoMCTBa
METaJIJIOBY

10. | IIp. paboTta «MeTauibl rIaBHBIX MOTPYTIIL.
CoenrHeHHs ETOYHBIX METAIIJIOBY

11. | IIp. pabora «IllenounozemenbHble
MeTauiel. Kagpnuii ¥ ero coeIMHEHUS)

12. | XKectkoctb Bojbl. [Ip. pabota
«OmnpeneneHne U yCTpaHEHUE KECTKOCTH
BOJIBD)

13. | IIp. pabora «Ilonyuenune ampoTepHOTO
TUAPOKCHUIA U U3YUYCHHE €TO CBOMCTBY.

14. | IIp. pabora « KauecTBeHHbIE peaKIK HA
nonsl Fe?* u Fedhy

15- | IIp. paborta «OcyiecTBIECHNUE IETIOYKH

16. | XUMHYECKHUX MPEBPAIICHUN METAILIIOBY.

17- | Ilp. pabora «Pemenne

18. | skcriepuMEHTAIBHBIX 33124 Ha
pacro3HaBaHuE U MOJyYECHUE METAJIIOB U
WX COCIMHECHHI.

Tema 3. HemeTa/uibl H MX COCAUHEHMS. 8
4acoB

19. | I'amorensl. CoeMHEHUs TAIOTEHOB.

[Ip. pabota «KauecTBeHHas peakius Ha
TAJIOTCHU]T - HOHBI»

20. | OKuCIUTETHLHO-BOCCTAHOBUTEIIbHAS
JIBOMCTBEHHOCTH Bojioposa. [Ip.padota
«ITomydyeHune u n3ydeHnue CBONCTB
BOJIOPOJIa»

21. | IIp. pabora «Ilonyuenue u u3ydeHue
CBOMCTB KUCJIOPOIa»

22. | Pemenue 3KCIepUMEHTAILHBIX 33]1a4 110
teMe «[loarpymnmna kucmopoaa»

23. | Pemenue skciepruMeHTaIbHBIX 32124 110
teme «Iloarpymma a3oray

24. | PemeHue SKCIEpUMEHTAIBLHBIX 33144 110
teme «[loarpynmna yriaepoaa»

25- | IIp.pabota «OcyiiecTBICHUE IIEMOYKU

26. | XUMHUYECKHX MpPEBpaIleHUl HEMETAIJIOBY.
Tema 4. PacueTHble 3a1a4M 110 XUMHH. 8

qaCcoB




27. | Xummueckue popmyibl. OnpeneneHue
XUMHUYECKUX (POPMYJI U3 TaHHBIX O
MacCOBOM COOTHOIICHHH 3JIEMEHTOB.

28. | PacueTsl mo ypaBHEHHSIM XUMUYECKUX
peakuuii.3aK0H COXPaHEHUsI MACChI
BEILIECTB.

29. | PacueTsl 0 ypaBHEHHSIM XHMHYECKIX
peaknuii, Koraa OAWH U3 PEareHTOB
COJICPKHUT IPUMECH.

30. | MaccoBas u 00bEMHAs OIS BBIXOIA
MPOAYKTa PEaKIUU OT TEOPETHUCCKU
BO3MOYKHOTO.

31. | PacueTsl Mo ypaBHEHUSAM XUMHUYECKHUX
peakIuii, KorJa OJIMH U3 PeareHTOB JaH B
M30BITKE.

32. | PactBopsl. CIocOOBI BBIpaKEHUS
COJICpXKaHUsI BEIIECTB B PACTBOPAX.
MaccoBas 1 00beMHas A0S
PacTBOPCHHOTO BEIIECTBA.

33. | Pa3zbaBneHne u KOHIIEHTPUPOBAHHUE
pactBopoB. CMelIeHue pacTBOPOB Pa3HOTO
CoCTaBa.

34. | Pemenue nemoBepcuu OI'D -2020

IIpunoxenue 2.

IIpuMepHBbIe TeMBbI MPOEKTHBIX PA00T M y4eOHBIX MCCICI0BAHMH.
ABTOMOOMJIb KaK UICTOUHUK XUMUYECKOTO 3arpsi3HEHUS aTMOC(EPHI.
AHTPOIIOT€HHOE BIUSHUE CTOYHBIX BOJ Ha BOJABI peK OkpecTHOCTH Calbima.
HccnenoBanne kauecTBa BOAbI B BOLOEMAX U BOJOIIPOBOJE.
XUMHUUYECKUM aHAIIU3 BOJOIIPOBOJIHON BOABI B MOEH LIKOJIE HA OIIPEICICHUE
OpPraHOJIENTUYECKHUX MMOKA3aTeNIeH, COAEpKaHUs XJIOPUI-UOHOB U HOHOB KeJie3a.
Binsitnue Metoia 3aMopakBaHUs HA KAYE€CTBO MUTHEBOM BOJIBI.
Omnpenenenre KUCIOTHOCTHU MOYB ¢ 1udpoBoii mabopatopun PASCO.
N3meHeHne KOHIEHTPALMK KUCIOPO/Ia U YIIIEKUCIIOro Ta3a B yueOHOM KaOMHETE B
TEUEHUE Y4EOHOTO JHSI.
AcKOpOMHOBAsI KUCIIOTA: CBOMCTBA, (PU3MOIOTHYECKOE IEUCTBHE, COACP)KAHUE U
JMHAMHUKA HAKOTUJICHUSI B PACTCHUSIX.
[Touemy oBomm u GpykTh KUCHbIe? Onpeaenenne koaudecTBa Butamuaa C B
bpykTax.
HccnenoBanre PU3NKO-XUMUYECKUX CBOMCTB HATYPaTbHBIX COKOB Pa3HBIX
MIPOU3BOJUTEIIEH.



I[068,BKI/I, KpaCHUTCIIN U KOHCCPBAHTEI B ITMIICBLIX IMPOAYKTAaX.
HCCJIG,Z[OB&HI/Ie BJIMSIHUS ’KE€BATECIbHOM PC3UHKU HAa OPraHrU3M YCJIIOBCKA.

Hccnenosanne pH-pacTBOpOB HEKOTOPBIX COPTOB MbLIA, IIAMITYHEN U CTUPAJIbHBIX
ITOPOIIKOB.

5. UupopManiuoHHO-METOAMYECKOE O0ecIeyeHue.

1.Ucnons3oBanue 1udpoBoil 1adbOpaTOpUM HA YPOKaX ECTECTBEHHO-HAYYHOTO
mukia / aBT.-cocT. T.A. JlarynoBa — Kupos: U3a-so0 MKOY AI10 LIIKPO r.
Kwuposa, 2019. - 60 c.
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