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IosicHuTebHAA 3anIMCKA

[IporpamMma rpymnmnoBbIX 3aHATHI OOLIEHHTEIJIEKTYaIbHON HAIMPaBICHHOCTH «XHUMHUS B
DKIIEPUMEHTaX» ajpecoBaHa oOydaromumces 8-9-x kimaccoB MBOY  «MoszkyxuHCcKas
OOIll». Tlporpamma kypca paspabotana Ha ocHoBe dDenepalbHOrO TOCYIapCTBEHHOTO
o0pa3oBaTeNbHOIO  CTaHAapTa  OCHOBHOrO  oOmero  oOpa3oBaHUs,  OCHOBHOM
oOpaszoBaTeIbHOM mMporpaMmbel ocHOBHOro obmiero MBOY «Mozxkyxuackas OOIy,
aBTopckoi mnporpammbl O. C. T'abpuensHa «Xwumud. 7-9 kmaccel. Meroanueckue
pexkomenaanuu U padodas nporpamma. @K I'OC»/O.C. I'abpuensn, A.B. Kynmosa—M.:
Hpoda,2016r.

B coorBerctBun ¢ TpeboBanusiMu PI'OC BHeypouHas JesATEIbHOCTh OCHOBHOTO
oOuiero oOpa3oBaHusl OPraHU3yeTCs 10 OCHOBHBIM HAINPABIEHUSM Pa3BUTHS JIMYHOCTHU:
JyXOBHO-HPaBCTBEHHOE, (U3KYIBTYPHO-CIIOPTUBHOE U O3I0POBUTEIBHOE, COIMAIBLHOE,
OOIIENHTEIIEKTYaIbHOE, OOLIEKYIBTYPHOE.

[Tporpamma «XuMus B 3KIIEPUMEHTAX» OTPAXKAET COACPKAHUE MPEAMETHBIX TEM, JTAeT
pacnpeseneHre y4eOHbIX 4acoB O pasjiesaM Kypca U MOCiIeI0BaTeIbHOCTh UX U3YYCHHUSI C
Y4E€TOM MEXKIIPEIMETHBIX W BHYTPHUIPEIMETHBIX CBSI3€H, JIOTMKH y4eOHOTO Mpoiiecca,
BO3pPACTHBIX OCOOEHHOCTEH OO0y4aroluxcsi, ONpelesieT MaKCUMaJIbHbI ~ Habop
MPAKTUYECKUX PaOOT U OIBITOB, BBHIIOJIHAEMBIX 00yUYatOLIIUMUCS.

HoBu3Hna naHHol aBTOpCKOY KOMOMHUPOBAHHOM pa3pabOTKH 3aKII0YaeTcsi B 0TOOpE U
HOBOM CTPYKTYPUPOBAHHMH COJEPX AHUS, MCIOIb30BAaHUM HOBBIX METOJIOB OOyYEHHs, a
TaK)K€ B COUETAHUU PA3IMUYHBIX (POPM pabOTHI C ONOPOIl HA MPAKTUYECKYIO A TEIBHOCTb.

AKTYyaJIbHOCTb. OTIMYNTETHHOW YEPTOH COBPEMEHHOW JXKU3HU SIBISETCS AKTHBHOE
BHEJPECHHUE JOCTI)KCHHM XUMHM B TEOPUIO W TPAKTUKY HCCIEIOBAHUS Pa3IHMYHbIX
IPUPOJHBIX sABJICHUM. [IpakTMyeckas HaNpaBIEHHOCTh HM3y4aeMOr0 MaTepHalia JeJacT
JAHHBIA KypC aKTyaJlbHbIM. YUalllMecsi COBEPILIEHCTBYIOT YMEHHMsI B HCCIEI0BATEIbCKOM
NEATENBHOCTH, OCO3HAIOT MPAKTHYECKYI0 IEHHOCTh XHMMMUYECKMX 3HAaHUH M UX
00IIEeKyIbTYpHOE 3HAUCHHE.

IlepcnexkTuBHOCTHL Kypca. llpemmaraemass mnporpamMma HOCHT — OOydarollui,

pa3BUBAIOLINM XapaKTep, CIIOCOOCTBYET Pa3BUTHIO HHTEJUIEKTYaJIbHBIX CIIOCOOHOCTEH
YUaIIUXCs Yepe3 yCBOSHHUE alrOpUTMa HAyYHOTO MCCIIEJOBAHUSA U (HOPMUPOBAHUS OIBITA
BBITIOJIHEHUSI HCCIIEIOBATEIBCKOTO TMPOEKTa (yMEHHE CTaBUTh MHpobiemy, paboTaTh C
UCTOYHUKAMH, TPOTHOZMPOBATH pPE3yNbTaT, JeJaTh apryMEHTHPOBAHHBIC BBIBOJIBI).
[Tporpamma pacmmpsieT Kpyro3op IIKOJIHHHKOB, TIOBBHIIAET BOCIUTATEIBHBIN MOTCHIIAAT
oOyuyeHHsI, TO3BOJISIET MOBBICUTH YYEOHYI0 MOTHBAIMIO YYAIIMXCS U IMPOBEPUTH CBOU
CIOCOOHOCTHU B €CTECTBEHHO-00pa30BaTEIbHOM 001acTH “Xumus”.

Heas nporpamMmel: GopMHUpOBaHNE TTO3HABATEIHHOTO MHTEpPECa K XUMHH, TUCIHILTHHAM
€CTeCTBEHHOHAYYHOTO IIMKJIA; MOJATOTOBKA K MPOJIOJDKECHUIO O0Pa30BaHUs U OCOZHAHHOMY
BbIOODPY Npodeccuu;

3amaun:

. COBEPIICHCTBOBATH HABBIKA XMMHUECKOTO IKCIIEPHUMEHTA;

. MOJITOTOBUTH YYAITUXCsl K MPAKTUYECKOMN JICATEIIEHOCTH;

. CO3/1aTh YCIJIOBHUS JJISi COBEPIICHCTBOBAHMS pabOTHI C KOMIBIOTEPOM, MOUCKA
HEoO0X0oauMoi WHGOPMAIHH, TIOATOTOBKH MIPE3CHTAIIHA, 3aIIUThI CBOMX PadoT.

. Pa3BUTh TBOPUYECKYIO aKTUBHOCTH, MHUIIMATUBY M CAMOCTOSITEIIbHOCTh YUaITUXCS;
. copMHUpOBATh MO3UTUBHBIM OCO3HAHHBIN BHIOOD MpOdecchu;
. pa3BHBATh MMO3HABATEIBbHBIE HHTEPECHI U TBOPUYECKHE CTIOCOOHOCTH;

. (hopMHpOBaTh HAYYHYIO KAPTUHY MUpA.



Oco0eHHOCTH peasu3aluu NPOrPaMMbl

CopepxaHue Kypca HMeET OCOOCHHOCTH, OOYCIIOBJIEHHbBIE, BO-TIEPBBIX, 3aJadyaMu
pa3BuUTHsL, 00YUYE€HHUS U BOCIIUTAHUS YUAIIUXCS, 3aIaHHBIMU COITUAIBHBIMU TPEOOBAHUSIMHU K
YPOBHIO pPa3BUTHUS UX JUYHOCTHBIX U IMO3HABATENIbHBIX KAYECTB; BO-BTOPBIX, IPEIMETHBIM
coJiep>KaHHEM CHCTEMbl OCHOBHOT'O 00IIero o0pa3oBaHusl; B-TPEThUX, IICUXOJIOTHUECKUMHU
BO3PACTHBIMU OCOOEHHOCTSIMH 00y4aeMbIX.

Bunp! nesTenbHOCTH:
- IO3HABaTeNbHAs JESITEIILHOCTh
- Mpo0JIEMHO-LIEHHOCTHOE OOLIEHHNE
- IPOEKTHAs JACSITEIbHOCTh
- UTPOBas JIeSTEIHHOCTh

®opMmbl OpraHM3alUy MMO3HABATEIBHON JEATENBHOCTH 00YyYarOUIMXcs MOA0MPAIOTCS B
COOTBETCTBUU C Y4YEOHBIMH BO3MOXKHOCTSIMH M  YpOBHEM CGHOPMHUPOBAHHOCTU
MO3HABATEIbHBIX CIIOCOOHOCTEN oOyuaromuxcs. llpeanoureHue oOTHaeTCs CIEAYIOIIUM
dbopmam paboOTHI: caMoOcCTOsiTeTbHAs paboTa HAJ TEOPETUYECKUM MaTepuagoM IIo
00001IEeHHBIM TIJIaHaM JIeATEIbHOCTH; paboTa B IPYIIax MPHU BBHITOJIHEHUH J1A00PATOPHBIX
U TpaKTUYECKUX pPabOT, SKCHEPUMEHTANBHBIX M NPOEKTHBIX 3aJaHuil; MyOJIu4yHOE
Mpe/ICTaBICHUE Pe3yIbTaTOB UCCIEAOBAHUIM, UX aPI'YMEHTUPOBAHHOE 00OCHOBAHHE U JIP.

Ha xaxmom »srtame oOyueHus BbIOMpaeTcsi Tema paloThl, KOTOpas IMO3BOJSIET
oOecreynBaTh OXBAT BCEHl COBOKYIMHOCTH PEKOMEHJIYEMBIX B MpOTrpaMMe MPaKTHYECKUX
YMEHUIl U HaBBIKOB. [IpM STOM YyUUTHIBAETCS MOCHIBHOCTH BBITIONIHEHUS Pa0OTHI IS
00y4aroIuXcsi COOTBETCTBYIOIIETO BO3pPAcTa, €ro 00IEeCTBEHHAs U JTMYHOCTHAsI IEHHOCTb,
BO3MO)XHOCTh BBINIOJIHEHUsI pabOThl MPU MMEIOLIEICS MaTepuaabHO-TEXHUYECKON 0a3ze.
bonbiioe BHUMaHue oOpaiaercs Ha obecriedeHre 6e30MacHOCTH TPY/ia 00yJarOIINXCS TPH
BBINIOJTHEHUU DPA0OT C J1abopaTOPHBIM OOOpPYAOBAHMEM M XUMHUYECKUMH pEaKTHBaMH,
coOroIeHNe mpaBuil 6€30MacCHOCTH MpU paboTe ¢ mpudopamu.

Metoasl u cpeactBa OOydeHHsS HalpaBlIeHbl Ha OBJAJCHHE OO0YYarOIIUMUCS
YHUBEPCAJIbHBIMU y4E€OHBIMU JEHCTBUSMU U CIIOCOOAMU AESITENIbHOCTH, KOTOPbIE TTO3BOJIST
UM OCYLIECTBIATh MOMCK HMH(OpPMaLUM M ee aHajdu3, OCYLIECTBISATh HKCIEPUMEHT,
IPOBOJIUTH YUeOHbIE UCCIIE0OBAaHUS, pa3padaThIBaTh MIPOCKTHI.

3ansTtus npooasaTcs Ha 6aze MBOY «Mozxyxunckas OOIl»- kabuner 13. Bpems
IPOBEJICHUS: COTJIACHO PACIIMCAHUIO, YTBEPKACHHOMY TUPEKTOPOM IIKOJIBI
Cpok peanu3anum J0NOJHUTEIbHOH 00pa3oBaTeIbHON NPOrPaMMBbl

[Tporpamma «Xumusi B SKIEpUMEHTaX» paccuuTaHa Ha 2 roga. Kypc coctout u3 68
yueOHbIX yacoB (34 ygaca B 8 kiacce u 34 vaca B 9 kiacce, u3 pacuera 1 y4eOHBIHN yac B
HEZeI0.

IlnanupyemMble pe3yabTaThl OCBOCHHS Kypca
B coorBeTcTBMM C LENSIMHM OCHOBHOM 0Opa30oBaTENbHOW MpOrpamMmbl B YCIOBHSX
peamuzannu I'OC OO0 pe3ynbTaThl JyXOBHO — HPABCTBEHHOTO Pa3BUTHS U BOCIIUTAHUSA
00y4aroMMXCsl MOTYT OBITh MTPEJICTABICHBI Yepe3:
o OBJIaJICHUE MTPEIMETHON IPaMOTHOCTBIO UepPE3 OCBOEHUE CUCTEMBI COLIMOKYIIBTYPHBIX
Y JyXOBHO — HPABCTBEHHBIX LIEHHOCTEN U KaTErOPHIA;



° MPUOOIICHNE BCEX YIACTHUKOB 00pa30BaTEIHLHOTO MpoIecca K 0a30BbIM IIEHHOCTIM
POCCUMCKOW LIUBUIIU3ALINY;

. pa3BUTHE KOMMYHUKATHBHBIX YMEHUI;

o pa3BUTHE YIPaBIEHYECKUX CIIOCOOHOCTEH;

. HalOJHEHUE JYXOBHBIM CMBICIIOM YKJaJa »J>KU3HHU U  COLUOKYJIBTYPHOTO
MPOCTPAHCTBA, OKPYKAIOIIET0 00yJaroierocs;

o pa3BUTHE MOTUBAIIMHU K OOIIEHUIO, CAMOBBIPAXKEHHUIO, CAMOOIIPEIETICHUIO;

. CO3JJaHUE YCJIOBUM JIJIsl YCIICIIHOM ajmanTtaiuu oOydaroiierocsi B 00pa3oBaTeIbHOM

VUpPEXKICHUU, COIMAIbHOM Cpele Ha OCHOBE €IMHONM CHCTEMbl IIEHHOCTE,
00pa3oBaTeNbHBIX TEXHOJIOTUNA U AKTUBHBIX (OPM O0yUEHUS.

B pesynbTare oOyueHus 1Mo JaHHOM IMporpamme, B KOHTEKCTe TpeGoBaHMit DenepaibHOTO
rOCyJIapCTBEHHOT'0 00pa30BaTENIbHOTO CTaHIapTa y 00ydaromuxcsi OyayT copMUPOBAHBI:
JTuunocmmuule pe3ynromamot

. OO6yyaroniyiecst Hay4aTcs 1 IpUOOPETYT: OCHOBHBIE MMPUHITUIIBI OTHOIICHUS K
JKABOM M HEKMBOW MPUPOJIC;

. YMEHHS B PAKTUYECKOU NESITEILHOCTH Y IMTOBCETHEBHOM KU3HU IS

. OOBSICHEHUS] XUMUYECKUX SIBJICHUHN, TIPOUCXOISAIINX B IPUpOJIe, OBITY U Ha

MIPOU3BOJICTBE; 0€30MACHOT0 OOPAIEHUS C TOPIOUYUMH U TOKCUYHBIMU BEIIECTBAMH,
n1abopaTopHBIM 000PYI0BAHHUEM;

. MOHUMATH CMBICIT U HEOOXOAMMOCTE COOJTFOICHUS TIPEIITMCAHUH,
npejyIaraéMbIX B MHCTPYKITUSX MO UCIIOJIB30BAHUIO JICKAPCTB, CPEIICTB OBITOBOM
XUMUH | JIP.;

Obyuarowuecs noayyam 803MOACHOCMU 0151 (POPMUPOBAHUSL:

. MO03HABATEIIBHBIX MHTEPECOB U MOTHUBOB, HAIPABJICHHBIX HA U3YYCHHUE KUBOH
Y HEX)KUBOU TIPHUPOJIBI; MHTECIUICKTYATbHBIX YMEHHH (JJ0Ka3bIBaTh, CTPOUTH
paccyXIeHUs, aHATU3UPOBATh, CPABHUBATS, JIETIaTh BHIBOJIbI;

. HKOJIOTUYECKH FPAMOTHOTIO MTOBEACHMS B OKPYIKAIOIIEH CpENE;
. 3HA4YECHMS TEOPETUUYECKUX 3HAHUM JUISI IPAKTUYECKOM IEATEIbHOCTH YEJIOBEKA;
. HAyYHBIX OTKPBITHH KaK pe3ysbTaT JUIMTEIbHBIX HAOIIOeHH, OTBITOB,

Hay4YHOM NOJIEMUKH, IIPEOIOJIEHUS TPYAHOCTEN U COMHEHU.
Memanpeomemmnuwie pezyibmamal
Obyuarowuecs Hay4yamcsi:

. IJIJAHUPOBATh CBOM JICHCTBYSI B COOTBETCTBUM C ITOCTABICHHOM LIEJIbIO U YCIOBUAMU
€€ peayn3alyy;

. BBITOJIHATH Y4eOHbIE ICHCTBHUS B MaTEpPUATM30BaHHON, PEYE€BOI U MBICIUTEIBHOM
dopme;

. MIPOSIBJISATh MHULIMATUBY JIEUCTBUS B MEKIMYHOCTHOM COTPYAHUYECTBE;

. HCIIOJIB30BaTh BHEIIHIOK U BHYTPEHHIOIO peUb I LIEIEIOIAraHus, IJIaHUPOBAHUS

U PETYJISILIUU CBOEH ESITEIIbHOCTH;

. OBJIAZIETh COCTABIAIOIIMMU MCCIIEI0BATEIbCKON ACATEIBHOCTH, BKIIFOYAs
YMEHHE BUJIETh IPOOJIEMY, CTABUTh BOIPOCHI, BBIABUIATH IMIIOTE3bI, JaBATh
OIpeieIeHNs OHATHUAM, HaOI01aTh, IPOBOANUTH MPOCTEHIIINE SKCIIEPUMEHTHI,
JIeJIaTh BBIBOJIbI U 3aKJIIOUEHUS, CTPYKTYPUPOBATh MaTepua, OObsACHSATS,



JTOKa3bIBaTh.
. 0CO3HaBaTh 3HAYEHHUE TEOPETUUECKUX 3HAHUH JUIsl IPAKTUUYECKON AEATEIbHOCTH
YEeJI0BEKA.

Obyuarowuecs noayuam 603MONCHOCMb.!

. yYMETb paboTaTh C Pa3INYHBIMU UCTOYHUKAMUA XUMUYECKON

uH(popMalnu (Hay4HO-TIOMYJISIPHOM TUTEPAaTypoil, CIpaBOYHUKAMM),

aHaJIM3UPOBaTh NH(OPMALINIO, TPEOOPA30BBIBATE €€ U3 OJJHOU (POPMBI B
ApPYTYIo;

. YMETb aJIEKBaTHO UCIIOJIb30BAaTh PEUEBbIE CPEACTBA ISl JUCKYCCUH U
apryMEeHTalluu CBOEH MO3UINH, CPAaBHUBATh Pa3Hble TOYKH 3PEHUs], OTCTauBaTh CBOIO
HO3ULHUIO, YBAXKUTEIBHO OTHOCUTHCS. K MHEHHUIO OKPYXKAIOIINX;

. yYMETb paboTaTh C pa3IUYHBIMU UCTOYHUKAMH XUMUYECKOU

uHpopMaluu (HaydHO-TIOMYJISIPHOM JINTepaTypoH, CpaBOYHUKAMH),

aHAIM3UPOBATh MH(OPMaIIHIO, TPEeoOPa30BBIBATH €€ U3 OJJHOU (POpMBI B

APYTYIO;

. YMETh a/IEKBaTHO MCII0JIb30BaTh pEUEBbIe CPEACTBA Ul AUCKYCCUU U
apryMeHTallly CBOEH MO3ULIMHU, CPABHUBATH Pa3Hble TOUYKU 3pEHUS, OTCTAUBATh CBOIO
HO3ULIUIO, YBAXKUTEIBHO OTHOCUTHCS K MHEHHUIO OKPYXKAIOIINX;
Llo3nagamensuoie

Obyuarowuecs nayuamcsi:

. OCYILECTBJIATh TOMCK HEOOXOAMMOM HMH(pOpMAIMK Ui BBINOJHEHHUS Y4E€OHBIX
3alaHuil C MCIOJNIb30BAHMEM Y4YEOHOM JIUTEpaTypbl, SHIMKIONEANH, CHpPaBOYHHKOB
(BKJIIOYasi AJIEKTPOHHBIE, IIU(PPOBBIE), B OTKPHITOM HH(OPMALMOHHOM NPOCTPAHCTBE, B
TOM YHCJIE KOHTPOJIUPYEMOM ITPOCTPAHCTBE NHTEPHETA;

. OCYIIECTBIIAThH 3alKCh ((PUKCAIUI0) BEIOOpOUHON HH(pOpManuu 00
OKpY>KaloIllleM MUpE U O cebe caMOM, B TOM 4YHCJI€ C TOMOIIb0 HHCTpyMeHTOB UKT;

. WCTIOJh30BaTh 3HAKOBO-CHMBOJIMYECKHE CPEICTBA, B TOM YHCIIEC MOICIH
(BKJIIOUass BUPTYyalIbHbIE) M CXEMbl (BKJIIOYAsl KOHIIENTYaJIbHBIC) JIJIS PEIICHUS 3a/ay;
. CTPOUTH COOOIIECHUS B YCTHOM M MUCbMEHHOM opMme;

. CTPOUTH pacCyKIAeHUs B opMe CBA3H NMPOCTHIX CYKIACHUH 00 00bEKTE, ero

CTPOCHUH, CBOMCTBAX U CBS3SIX;

. yYCTaHaBJIMBATh AHAJIIOTHH.
Obyuarowuecs noayuam 603MOHNCHOCMb.

. OCYIIECTBJIATh PACIIMPEHHBIN MOUCK HH(OPMALIUY C UCTIOIB30BAaHUEM PECYPCOB
oubmmotek u cetu uTepHer;

. 3aMMChIBaTh, PUKCUPOBATH HH(POPMALIMIO 00 OKPYXkAIOLIEM MUPE C TOMOIIBIO
uHctpymeHtoB UKT;

. CTPOUTB JIOTUYECKUE PACCYKIEHUS, BKIIOYAIOIINE YCTAHOBIEHUE IPUYHHHO-

CJIEJICTBEHHEBIX CBA3ECH.
Kommynukamuenuvie
Obyyarowuecs Hay4amcs:



. aJICKBATHO HCIIOIH30BAaTh KOMMYHHKATUBHEIE, MPEXKJIC BCETO PEUYCBBIC, CPEIICTBA
JUTSI pEIICHHs Pa3IUYHBIX KOMMYHUKATUBHBIX 33724, CTPOUTh MOHOJIOTHYECKOE
BBICKA3bIBaHUE

. JIOITYCKaTh BO3MOXHOCTh CYIIIECTBOBAHHUS Y JIFOJICH Pa3IMYHBIX TOUYCK 3PCHHSI, B TOM
YHCJIC HE COBITAJIAIOIINX C €r0 COOCTBEHHOM, U OPUEHTUPOBATHCS Ha MO3UIINIO MMAPTHEPA B
OOIIIEHNH U B3aUMOJICHCTBUH;

. YYUTHIBATH Pa3HbIC MHEHUS U CTPEMHUTHCSA K KOOPJAMHALNN PA3TNIHBIX TO3UIIHHA B
COTPYIHUYECTBE;

. (dbopMynupoBaTh COOCTBEHHOE MHEHHE U MO3UIINIO;

. JOTOBapUBaThCS U MPUXOJUTDH K OOIIEMY PELICHUIO B COBMECTHOM AEATEIbHOCTH, B

TOM YHUCJIC B CUTYallUH CTOJIKHOBCHHA UHTCPCCOB;
® CTPOUTDH MMOHATHBIC IJIA napTHépa BBICKAa3bIBaHUs, YIUTBIBAIOIIUC, YTO napTHép
3HACT U BUJUT, 4@ YTO HET,

. 3a/1aBaTh BOIIPOCHI;
. KOHTPOJINPOBATH ICUCTBUS MTAPTHEPA;

Obyuarowuecs noryuam 603MONCHOCMb!

. BJIJIETh MOHOJIOTUYECKOM U IMaJIOTHYECKON popmMamMu peuu;

. (dbopMUpPOBaTh HABBIKU KOJIJIEKTUBHON M OPraHU3aTOPCKON JeSITETbHOCTH;

. apryMeHTHpPOBaTh CBOE MHEHHE, KOOPIAMHUPOBATH €r0 € MO3ULUIMHU IAPTHEPOB IIPHU

BbIpa0OTKE OOIIETO pelIeHUs] B COBMECTHOU JESATEIbHOCTH;
. aJIeKBaTHO HCIIONB30BaTh PeUYeBbIe cpeacTBa s 3P (PEeKTUBHOTO perIeHus
pa3sHOO0Opa3HBIX KOMMYHUKATUBHBIX 3a/1a4.

IIpeamMeTHBIMHU pe3yabTaTaMHM OCBOCHHUS IIPOTPaMMBbI Kypca « XUMUYECKUN MPAKTUKYM»
SABJISIFOTCSL:

3uanue (nonumanue):

. BAKHEMIINX XUMHUYECKUX IOHATHM: BELIECTBO, XUMHUYECKHW DJIEMEHT, aTOM,
MOJIEKYJIa, OTHOCHUTEJIbHBIE aTOMHAas M MOJIEKYJSIpHAs MaccChl, MOH, KaTHOH, AHUWOH,
XUMHYECKAs CBSI3b, DJIEKTPO- OTPULATEIIBHOCTh, BAJICHTHOCTh, CTENIEHb OKUCIICHUS, MOJIb,
MOJIIpHAsi Macca, MOJIIPHBI 00bEeM, pacTBOPBI, DJJEKTPOJIUTHI U HEIIEKTPOJIUTHI,
ANEKTPOJIUTHYECKAs] JUCCOLUAIMSA, OKHUCIUTEIb M BOCCTAHOBUTENb, OKHUCICHHE U
BOCCTaHOBJIEHHUE, TEIIJIOBOM 2(P(EKT peakiiu, OCHOBHBIC TUITbI PEAKIIUi B HEOPTaHUUECKOM
XUMUU;

. (hOopMYyITHPOBOK OCHOBHBIX 3aKOHOB W TEOPUH XHUMHH: aTOMHO-MOJIEKYJISIPHOTO
Y4EHHS; 3aKOHOB COXPAHEHUSI MacChl BEILIECTB, TOCTOSIHCTBA COCTaBa BEIIECTB, ABOTaipo;
Ilepnonnueckoro 3akoHa /1. . MenneneeBa; TeOpuu CTpOEHU aTOMa U YYEHUS O CTPOCHUH
BEIIIECTBA; TEOPHUU IEKTPOIUTUUECKON JUCCOLMAIMNA U YUYEHHSI O XUMUYECKON peaKIuu.
ObvscHenue:

. 3aKOHOMEPHOCTEN M3MEHEHUSI CTPOCHHUS aTOMOB, CBOMCTB AJIEMEHTOB B MpEJeiIax
MajbIX MEPUOJIOB U A TPYII, a TaKKe CBOMCTB 00pa3yeMbIX MMM BBICHIUX OKCHUIOB U
TUJIPOKCHJIOB;

. CYILIHOCTH MPOLECCa IEKTPOTUTUIECKOMN TUCCOLUALINY U PEAKIINI HOHHOTO OOMEHa.
Ymenue xapakmepuzoeamo:



. XUMUYECKHE 3JEMEHTHI (OT BOJOPOJa /10 KajbllMs) HA OCHOBE UX IOJOKEHUS B
[Tepuoanueckoit cucreme xumuueckux anemeHToB [[. M. MeHnneneeBa m ocoOEHHOCTEM
CTPOEHUSI UX aTOMOB;

. B3aMMOCBSI3b MEK/ly COCTABOM, CTPOCHHEM M CBOMCTBAMU HEOPraHUYECKUX BELIECTB;
. XMMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKHUX BEIIECTB (OKCHIIOB,
KHCJIOT, OCHOBAHUM, aM()OTEPHBIX COEAMHEHUI U COJIEN).

Onpedenenue:

. BUJIOB XMMUYECKOM CBSI3U B COCJINHEHMUSIX;

. TUIIOB KPUCTAJUIMYECKHUX PEIIETOK TBEPIbIX BEILIECTB;

. MIPUHAITIEKHOCTH BEUIECTB K ONPEEIIEHHOMY KJIACCY COEIMHEHUI;

. TUIIOB XUMUUYECKUX PEaKIU;

. BO3MOKHOCTU IPOTEKAHMSI peaKLMii HOHHOTO OOMEHa.

Cocmaenenue:

. (bopMyIT HEOPraHUYECKUX COSAMHEHHUI U3yUYEeHHBIX KIIACCOB;

. YPaBHEHUU XUMUYECKUX PEAKIIHI.

bezonacnoe obpawenue ¢ xumnueckoi nocy10oi u 1a00paTopHbBIM 000PYAOBAHUEM.
IIposedenue xumuyecko2o sKCnepumMeHma:

. MOJTBEPIKIAIOIIET0 XUMUUYECKHE CBOMCTBA M3YUYEHHBIX KJIACCOB HEOPTaHUMYECKHUX
BCIIECTB;

. MOJTBEPKIAIOIIETO XMMUYECKU COCTaB HEOPTraHUUECKUX COSTMHEHU;

. 10 TIOJIYYCHHUIO, COOMPAHUIO U PACIIO3HABAHUIO Ta3000pa3HBIX BEIIECTB (KUCIOPO/a,
BOJIOPO/Ia, YTJICKUCIIOTO T'a3a, aMMHUaKa);

. T10 OTIPEACIICHHUIO XJIOPHUA-, CYJIb(aT-, KApOOHAT-HOHOB M HOHA aMMOHHS C TIOMOIIIBIO
KAueCTBEHHBIX PEAKIIUI.

Buiuucnenue:

. MacCOBOM JIOJIM XUMHUYECKOT0 3JIEMEHTa 1Mo (popMyIie COeTMHECHHS;

. MAacCOBOM JIOJIM BEIIECTBA B PACTBOPE;

. MAacChl OCHOBHOT'O BEIIECTBA 10 U3BECTHON MaCCOBOM J10JI€ IPUMECEN;

. 00BEMHOI JJOJIM KOMIIOHEHTA Fa30BOM CMECH;

. KOJTMYECTBA BEIIECTBAa, 00bEMa WM MAacChl BEIIECTBA MO KOJMYECTBY BEIECTBA,

00BEeMY MITH MacCe peareHTOB WU MPOJAYKTOB PEaKIIUH.
Ucnonvzosanue npuobpemeHHbiX 3HAHUL U YMEHUUl 8 NPAKMUYeCKoU OesmelbHOCmU U
NOBCEOHEBHOU HCUSHU.!

. 111 0€301acCHOTO 0OpalIeHus ¢ BEIeCTBAMH U MaTepUaIaMH B TOBCEIHEBHOM )KU3HU
Y TPaMOTHOI'O OKa3aHHUs NEPBOM MOMOIIY MPU 0XKOTAX KUCIOTAMHU U LIEI0YaMU;

. U1 OOBSICHEHHS OT/IEIBbHBIX (DAKTOB M MPUPOIHBIX SBICHUI;

. JUISL KPUTUYECKOM OLIEHKH MH(QOPMAIU O BEIECTBAX, UCIIOIb3YEMbIX B OBITY.

Ananuz u oyenka MOCINEACTBUHN AJ1 OKpY’Karolield cpeibl ObITOBOM M MPOU3BOJCTBEHHOM
JeSITETbHOCTH YEJI0BEKa, CBI3aHHOM C TIOJIYyYSHHEM U MepepadOTKOM BEIIECTB.
IIpogedenue onepayuti ¢ UCNOJIB30BAHMEM HArpeBaHUs, OTCTAaWBaHUA, (QUIbTPOBAHUS,
BbIIIAPUBAHMSL; MTOTYUEHUS, COOMpPAHUs, pacllO3HABAHUS BELLECTB; U3TOTOBJIEHUS MOJEJIEH
MOJIEKYJL.



Cobnodenue TpaBUIl TEXHUKU OE30MACHOCTH TPU  MPOBEACHUU XUMHUYECKOTO
IKCTICPUMEHTA;
OxazaHnue TIEPBO TTIOMOIIIH MTPH 0XKOTAX, TOPE3axX U XUMULECKUX MPABMaX.

OneHka T0CTHKEHHS MIJIAHUPYEMBIX Pe3yJbTATOB OCBOEHHs Kypca

Tekymuii KOHTPOJb YCBOCHHSI MaTepHalla OCYIIECTBISICTCS IyTeM YCTHOTO
(MMCPMEHHOTO) OMpoca WM IIyTeM BBIMIOJHEHHS TMPaKTHUECKuX 3amanuil. llostamnas
OIIEHKA PEaTM30BaHHBIX MPOEKTOB. CaMOOIIeHKa U CAMOKOHTPOIIb.

[TomBeneHre WTOTOB MO pe3yabTaTaM OCBOSHHS MaTepuaiga JaHHOW IpOTrpaMMbl
POBOJIUTCS B (hOPME 3aIIUTHI MPE3ECHTANU U peepaToB, HCCIETOBATETBCKUX IPOCKTOB, B
TOM YHCJIE M HAyYHO-TIPaKTHUeCKOH KoH(pepennuu «lllar B Oymymeey.

O:xugaemble pe3yJbTaThl
o0yJaumecs 10 KHbI 3HAThH:
. XHUMHUYECKUE TCPMUHBI, UCIIOJIB3yeMbIe B OBITY U JIMTEparype (HampuMep: KHUCIIOTa,
OCHOBaHHE, I1EJI0Yb, HEUTPATU3ALIMSL, MOJIEKYJIA, XUMUYECKas pPeaKLys)

. YTO BCE OKPYXKAIOIIHME HAC IMPEAMETHl HA3bIBAIOT TEJIaMHU, KOTOPBIE COCTOAT W3
BEILECTB;
. 0 XMMMYECKMX BEIECTBAX M MX CBOMCTBAX Ha IPUMEPE YKCYCHOW KHCJIOTHI, MEA,

COJIbI, YTJIEKHCIIOTO Tra3a, METHOTO KyIopoca, Kpaxmala, caxapa);
. npaBmiIa 6e30macHOCTH paboThl B 1aO0OPaTOPUU M OOpaIIEHUS C BEIIECTBAMU;
o0yyarommecst 10J:KHbI YMeTh:

. IPUBOJUTH IPUMEPHI PA3JIMYHBIX TEJ U BELIECTB, OKPYKAIOLUIUX HAC B IOBCEAHEBHOM
KU3HU;

. ONpeeNiaTh BUIBl JEATENbHOCTH YEJIOBEKAa, CBSI3aHHBIE C W3YYEHHEM MPHUPOIbI
(MeToapl MO3HAHUS: HAOIIOICHNE, U3MEPEHHUE, IKCTIEPUMEHT);

. ONKCHIBATh CBOMCTBA TBEPABIX, JKUIKHUX, Ta3000pa3HbIX BEIIECTB, BBIACISS HX
CYILECTBEHHbIE MPU3HAKY;

. pa3nuyaTh XUMHUYECKUE U (PU3UUECKUE SBICHMUS,

. MPOBOAUTH OMBITHl U HAOIIO/IEHUS 32 HUMHU.

. IIPOBOJUTH 3JIEMEHTAPHBIN Ka4YECTBEHHBIM aHAJIU3bI BOJIbI, TOYBBI, CHETA;

. IPOBOAUTH HCCIIEJOBAaHUS IO OINpPEAEIICHNI0 cojepkaHns BuTamuHa C B cokax
pa3IUYHbBIX OBOLIEH U (PPYKTOB, cOAepKaHUE HUTPATOB B OBOLLAX U JIP.);

. NOJTy4YaTh U3Y4YEHHBIE ra3bl, COOMPATh X B COCYl, PAaCIIO3HABATh UX U UCCIIEAOBAThH
CBOMCTBA;

. paboraTh B rpymrie;

. OpPraHM30BaTh CBOW y4eOHBII TPY/I, MOJIb30BATHCS CIIPABOYHOM U HAYIHO-

MOMYJIAPHOM JIUTEPATYPON»

. HAO0JII0/1aTh U OOBSCHATH HAOII01aeMbIE SIBJICHHUS, POUCXO/ISIINE B IPUPOJIE,
71a060paTOpHH U B MOBCETHEBHOW KU3HH

. OTPECIIATh 1IEJb, BBIJICIATH O0BEKT UCCIICIOBAHUS, OBJIAJICTh CIIOCOOAMHM
PETUCTpAINH MOIYYeHHON nH(pOpMaIH, ee 00paboTKH U 0hopMIICHHUS.

TemaTnuyeckuii NIJIaH NPOrpaMMbl
Ne HazBanue tem Konuuects | Teopetuueckue | IlpakTuueckue
n/n 0 3aHATHI 3aHITHS 3aHITHS




1. | [IpaBuna TeXHUKH 6 3 3
0e30macHOCTH IpH paboTe B
KaOHHETEe XUMUH.
2. | I[IpocTsie BemiecTBa. 9 5 4
CoequHeHNS] XUMHUYECKUX
DIIEMEHTOB
3. | I3MeHeHus, IPOUCXOASIIIHE C 7 5 2
BEI[ECTBAMHU.
4. | PactBopenue. PacTBopsl. 12 6 6
CBoiicTBa pacTBOpOB
DJICKTPOJIUTOB.
Hroro: 34 19 15
5. | Teopernueckue OCHOBBI 8 8 0
XUMHH.
6. | OOmme cBOiiCTBA METAIIJIOB. 10 2 8
7. | HemeTtamiel ¥ UX COeTUHEHUS 8 1 7
8. | PacuerHsble 3a1a4yu 110 XUMUH. 8 0 0
Hroro: 34 1 3

Coaep:xanue NporpaMMbl Kypca BHEYPOUHOIi 1eATeIbHOCTH « XMMUYECKU I
NMPAKTUKYM.

(1 rox 06yuenus — 34 vaca)
Tema 1. I[Ipasuna mexunuxu 6e3onacHocmu npu pabome 6 Kabuxeme Xumuu.
[TpaBuna noBenenust B kabunere. TexHHKa 0€30MaCHOCTH MPHU paboTe B KAOMHETE XUMHH.
Mepsl nepBo¥ MOMOIIM MPU XUMUYECKUX 0KOTax M oTpaBlieHusX. [IpaBuia moyib30BaHUS
HarpeBareiabHbIMU TIpuOOpamu. Jlaboparopuss KaOWHETA XUMHUHU: PEAKTHBBI, IOCYJa,
obopyioBaHuE.
Mertoasr mo3HaHuWs. HaOmrogenwe. DOkcnepumeHT. MonenupoBanue. M3mepeHwue.
N3mepeHuss B XUMUU: ONPEAEIICHHE MAaCcChl Ha PhIYAXHBIX BECaX, ONMpPEACIICHUE IJIOTHOCTH
KUJKOCTEH, OTIPeIeICHHE TeMIIEPATYPHI.
OcHoBHBIE TIPUEMBI JTAaOOPATOPHBIX padOT: H3MENbUEHUE, PACTBOPEHHE, HArpeBaHHE,
BhITIapUBaHKe, B3BeluBaHue. CrnocoObl OYMCTKH BEIIECTB: (PUIBTpOBAaHHE, TEPETOHKA,
MEPEeKPUCTAIIN3AMS, pPa3/IeICHUE HECMEIIMBAIOIIMNXCS  KUJKOCTEH  JICIUTEIbHOU
BOPOHKOM.
[TpakTuueckas padora:
Texnauka Oe3omacHOCTH TIpu paboTe B KaOuWHeTe XuMUU. [IpaBuna mOJIB30BaHUS
HarpeBaTeIbHBIMU TPUOOpPAMHU.
OmpezneneHre MacChl Ha PBIYAXKHBIX BeEcCax, OMNpEJeTICHUE IIJIOTHOCTU >KUIKOCTEH,
onpeieNIeHue TEMIIEPaTYPBhl.
CriocoObI OYHCTKH BEIIECTB.
Tema 2. [Ipocmuie sewjecmsea. CoeOuneHus XumMuyeckux 271eMeHmo8
[Ipocteie BemecTBa -metauibl. duszndeckne cBoicTBa MeTaiuioB. IIpocTeie BemecTBa -
HeMmeTaiiel. Pusnueckue cBoicTBa HeMeTauioB. Bomopon. Kuciopon. AmnoTpomnHbie
MoauduKauu kuciopoaa, hocdopa, ononsa.
Oxkcuabl. U3yuenue cBoicTB okcu0B. KauecTBeHHas! peakiiysi Ha YrIeKUCIbIH ras.



JleTryuue BoiopoiHbIE coeuHeHUsI. AMMHaK. M3yueHre cBOMCTB aMMHaKa.
OcHoBanus. CocTaB u cBolicTBa ocHOBaHUM. Haukaropel. KauecTBEeHHbIE peaklnH.
Kucnotsl. Cocta u cBoiicTBa kucioT. [Tonsitue o mkasne kucinotHoctu(uikana pH).

Conu Kak NpOou3BOAHBIC KUCIOT U OCHOBAHUM.
[TpakTueckue pabOTHI:

1.Onucanue CBOMCTB METAILIIOB.

2. Onucanue CBOMCTB HEMETAJIOB

3. IlonyueHne u U3y4eHHE CBOMCTB BOJOPOJA U KUCIOPOIa.

4. Onpenenenue pH pacTBOpPOB KUCIOT, LIET0YEH U BOJIBI.

Tema 3. Uzmenenus, npoucxooaujue ¢ geuyecmsamu.

®u3nyecKue SBJICHUS B XUMUU: AUCTUILIALNS, KPUCTAJUIM3aLUsl, BBIIAPUBAHUE U BO3TOHKA
BEIIECTB, PMIBTPOBAHUE U IICHTPUPYTUPOBAHUE.
SIBneHus, cCBs3aHHBIE C HW3MEHEHHEM COCTaBa BEIIECTBA, — XUMHUYECKHE PEAKLHUU.
[Ipr3HaKky U yCIOBUA MPOTEKAHUSA XUMUYECKUX peakuuil. Brinenenue TemioTsl U cBeTa —
peakuuu ropenus. CocTaBiieHrEe YPaBHEHUN XUMUYECKUX PEAKLIUN.

PacueTsl 10 XuMHUYECKUM ypaBHEHUIM. Pellienne 3a1a4 Ha HaX0KI€HHE KOJIMYECTBA, MACCHI
WM 00beMa MPOAYKTa PEAKIMH MO0 KOJUYECTBY, MacCe WU 00bEMY MCXOIHOTO BEIIECTRA.
PacueTrbl ¢ MCHONB30BAaHUEM MOHATHUS «JIOJIS», KOTJIa UCXOAHOE BELIECTBO JAHO B BHJE
pacTBOpa C 3a/JlaHHOM MaccOBOMl J0Jied pacTBOPEHHOI'O BEUIECTBA WA COJEPKHUT
ONPEAEIEHHYIO T0JI0 TPUMECE.

Tunel XMMHUYECKUX pEaKIMii Ha MpUMEpe CBOWCTB BOJbl. Peakuus pas3nokeHus —
ANEKTPOIU3 BOJBI. Peakiun cOeIMHEHUs — B3aUMOACHCTBUE BObI C OKCHIAMU METAIIJIOB
M HEMETAJUIOB. YCJIOBHE B3aUMOJICHCTBUS OKCHJIOB METAJUIOB U HEMETAJUIOB C BOJIOM.
Peakiiuu 3amereHnst — B3auMOJICHCTBHE BOABI C MeTa/uTlaMu. Peakiiun oOMeHa — THAPOIIH3
BEILIECTB.

OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE  peakiuu. OnpeneneHue CTeneHeil OKUCICHUs s
AJIEMEH-TOB, 00pa3yIONMMX BEHIECTBA pa3HbIX KiaccoB. OKHUCIUTENh U BOCCTAHOBHUTEID,
OKHCIICHUE W  BOCCTAHOBJICHHUE. CocraBieHre  ypaBHEHUW  OKHUCJIUTEIBHO-
BOCCTAaHOBHUTEILHBIX PEAKIIUN METOIOM JIEKTPOHHOTO OasiaHca.

[TpakTudeckue paboOTHI:

1. Bosronka. Iuddysus. [lnasnenue.

2. 3ydeHue npu3HaKoB XUMUYECKUX PEAKIIUH.

Tema 4. Pacmeopenue. Pacmeopwi. Ceolicmea pacmeopos 21eKmpoaumaos.

PactBopuMocTs. HachlllieHHbIE, HEHACHIIIIEHHBIE W TEPECHIIIEHHBIE PACTBOPHI. PacTBOPHI.
Bona — yHuBepcanbHBIM pacTBOpUTENb. MaccoBas 101 pacTBOPEHHOIO BELIECTBA B
pactBope.

Pemenue 3aga4 ¢ MCIOIB30BaHUEM MTOHATHUS MACCOBAs J10J1s1 PACTBOPEHHOTO BELIECTBA.
[Tonsitne 00 osnekrponuTudeckor aucconuanuu. OCHOBHBIE TOJIOKEHUS TEOPHH
ANEKTPOJUTUUECKON aucconuanuu. HoHHble ypaBHeHUs peakiuid. Peakuun oOMeHa,
UIyIIME 10 KOHLA.

Jvcconmanusi KUCJIOT U UX CBOWMCTBA B CBETE TEOPUHU DJICKTPOJIUTUUYECKON AUCCOLUAIUU.
MounekynsipHble 1 MOHHBIE YpaBHEHUs peakuuil. BzanMmonencTBre KUCIOT C METaIaMH.



B3anMonaelicTBre KUCIOT ¢ OKCUAaMU MeTaUI0B. B3anMoneicTBre KUCIOT ¢ OCHOBAHUSIMU
— peakius HeuTpanuzauu. B3anumoaeicTBue KUCIOT C COJISIMHU.

Jucconmanusi OCHOBAaHMM M HMX CBOMCTBA B CBETE€ TEOPUU BJIEKTPOJIUTHUYECKOU
Jucconyanuu. B3auMmoaencTBUe OCHOBaHUM C cojaaMu. B3aumojeicTBue Ienoueit ¢
OKCHJAaMH HEMETAJIJIOB.

Conm, X aucCCOIMalMs U CBOMCTBA B CBETE TEOPUU DIICKTPOIUTUUECKOU TUCCOILMALINH.
B3aumMopeiicTBre coliei ¢ MeTaliiaMu, 0COOEHHOCTH 3TUX peakiuil. B3aumoneiictue cosneit
C COJISIMHU.

O06o01ieHne cBeeHuit 00 OKcuaax, UX KiacCu(UKalUKU U CBOWCTBaX. [ 'eHeTUUeCKue psiibl
MeTaJlla U HeMeTalla. ['eneTnudeckas CBI3b MEXKIAY KJIacCaMU HEOPTraHUUYECKUX BEILIECTB.
[IpakTrueckue paboTHI:

1. ITpuroroBneHue pacTBOPOB.

2. YCoBUS TEUCHUSI XUMUYECKUX PEAKIIMI MEXKly PaCTBOPAMH JICKTPOIUTOB /10 KOHIIA.

3. 3yueHne CBOMCTB KHUCIIOT.

4. I3ydyeHune CBOMCTB OCHOBAHUM.

5. 3y4eHnune CBOWCTB COJIEH.

6. Pemienne skcriepuMeHTaIbHBIX 3a7a4 Ha OCYIIECTBICHUE IETTOYKU MPEBPAICHUH.

(2 o 0O6yueHus — 35 yacoB)

Tema 5. Teopemuueckue ocHO8bL XUMUU.

[Tepnognuecknit 3axkoH JI. 1. MeHnneneeBa, cTpoeHHE aTOMOB M CBOMCTBA XUMHYECKUX
AJIEMEHTOB.

Buapl xuMH4eCKOM CBSI3H, TUIIBI KPUCTALNTUYECKUX PEIIETOK. DJIEKTPOHHBIE U CTPYKTYPHBIE
dbopmynsl BemecTB. CTeneHb okuclIeHus. AmmoTponus. Kiiaccudukarus 1 HOMEHKIATypa
HEOPraHUYECKUX BEILIECTB.

XapakTepHble CBOWCTBA OCHOBHBIX KJIAaCCOB HEOpPTaHWYECKHUX BemlecTB. Kiaccudukanus
XUMHUUYECKUX PEAKLUM.

CocraBieHue ypaBHEHUUW XUMHUYECKUX peakiuuil. OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE
peakiu. OKUCIUTENb, BOCCTAHOBUTEIb. [Ipo1iecchl OKUCIEHUS! 1 BOCCTAHOBJICHHUSI.
DIeKTpoIUuTHIECKas ucconnanus. Peakiuu nonHoro oomena. KauecTBeHHbIE peakiiny Ha
KaTHMOHBI M aHUOHBI.

Tema 6. Obwue ceoticmea Memanios.

Xumudeckue cBoWcTBa MeTtauioB. [lpaktuueckas paborta «IlomydeHwe M CBOMCTBA
METAaJIJIOB)

[TpakTudeckas paborta «MeTaisl r1aBHbIX moArpynn. CoeTuHEHUS MISTIOYHBIX METAIOB)

[TpakTuueckas padora «lllenounozemenbHbIe MeTauibl. KanbImii u ero coeAnHeHus»
XKectkocTs Boabl. [IpakTnueckas padora «OnpeaeneHue U yCTpaHEeHNe KECTKOCTH BOBI»
[TpakTnueckas padora «Ilomyuenne ampoTepHOro ruipokcHia U U3y4eHHE €ro CBOUCTBY.
[TpakTuueckas pabora « KagecrBennsie peakiun Ha uonsl Fe2+u  Fe3+»

[TpakTuueckas padota «OcyiiecTBIEHUE [IEMOYKA XMMUYECKUX MTPEBPAILEHUN METAIIIOB.
[TpakTnueckass pabora «PemieHne sKCHEpPUMEHTAIBHBIX 3a/ad Ha paclo3HaBaHHUE W
IIOJIyYEHUE METAJUIOB U UX COCIUHEHUI.



oo

Tema 7. Hememannwt u ux coeOuHeHus

["anorensl. Coenunenust ramoreHoB. [Ipaktuueckas pabora «KauecTBeHHass peakiusi Ha
raJIOT€HUJ - UOHBD)

OKHCIUTENbHO-BOCCTAHOBUTENIbHAS JIBOUCTBEHHOCTh Bojopona. lIlpaktuueckas paborta
«Tonyyenune u n3ydeHue CBOMCTB BOJIOPOIA»

Kucnopon. [lpaktuueckast padbora «Ilonydenue u u3yuyeHue CBOMCTB KUCIOPOIa»

Pemienue skcnepuMeHTaIbHbIX 3a1a4 1o TeMe «[loarpynmna kucmopoaa»

A3ort, ammuak, conu ammonusl. [Ipaktuueckas paborta «Omnpeenenne coieid aMMOHUS.
Pemenue skcnepuMeHTaIbHBIX 3aa4 1o Teme «lloarpymma azoray

Pemenne skcnepuMeHTanbHbIX 3a1a4 1o TeMe «lloarpynna yraepona»

[Ipaktnueckass pabotra «OcyliecTBIEHHE IEMOYKM XMMHUYECKUX  IpEeBpalleHui
HEMETAJIOBY.

Tema 4. Pacuemnble 3a0auu no Xumuu.

Xumnueckue ¢opmynbsl. PacueTsl mo xuMuueckuMm (QopMynam ¢ HCIOJIb30BAaHUEM
OTHOCHUTEIIBHBIX aTOMHBIX M MOJIEKYJSIPHBIX Macc. OmnpeneneHne XuMudeckux Gopmyi u3
JTAHHBIX O MaCCOBOM COOTHOILIEHUH 3JIEMEHTOB.

Pacuersl 1Mo ypaBHEHMSAM XMMHYECKHX pEaKIUH. 3aKOH COXPAHECHMS MACChl BEIIECTB.
PaccranoBka k03(p(UIKMEHTOB B YpaBHEHUSX XUMHUYECKUX peakuuid. Pacdersl mo
YPaBHEHHUSM XUMHUYECKUX peakluil. PacueTsl o ypaBHEHUAM XUMHUYECKUX PEaKLUid, Korjaa
OJIMH U3 PEareHTOB COJEPXKUT MpuMech. MaccoBasi U 00BEMHAs JOJI BBIXOJA MPOIYKTA
pEaKMK OT TEOPETUUECKH BO3MOXKHOTO.

Pacuetsl mo ypaBHEHHUSIM XUMHUYECKUX PEAKIIMi, KOTJia OJIMH U3 PEarceHTOB JIaH B U30BITKE.
PactBopbl. CiocoObI BEIpaKEHHS COICpIKaHUs BEIIECTB B pacTBOpax. MaccoBasi 1 00beMHast
JIOJIsI PAcTBOPEHHOr'0 BeIECTBAa. PacyeThl, CBA3aHHBIE C HCIOJIb30BAaHUEM IUIOTHOCTH
pacTBOPOB.

PazbaBiieHre u KOHIIEHTpUpPOBaHHE pPacTBOpoB. CMelleHHne pPacTBOPOB PA3HOTO COCTABA.
KoMOuHMpoBaHHbIE 3a1a4H.
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PecypcHoe o0ecnieuenune peanusanuu [Iporpammer:
MarepuajibHO-TeXHUYECKOE:
- Kabuner xumuu
- [lepconanbHbIil KOMIBbIOTEP, MOOMITBHBIN Kitace [Clab
- [IpoexTop
- UaTepakTuBHAas JOCKa
- MynpTMeIMHbIE CPEJCTBA
- Hudposas mabopatopus PASCO(3 mt.)
- YerpolicTBa BbIBOA 3BYKOBOM HH(OpMAIUu
- YerpolicTBa Juist pydHOTO BBOJa TEKCTOBOM MH(OPMALIMM Y MAHUITYJIUPOBAHUS
AKpPaHHBIMU OOBEKTAMH - KJIABUATYPa U MBIIIIb.
- YerpoiicTBa 115 3amucH (BBOAA) BU3YalbHOM U 3BYKOBOM MHGOpMAIUU: CKaHED;
dboToanmapar; BUACOKaMepa.
- XuMuueckas 1abopaTopusi C peakKTUBaMH U 1JaOopaTOPHBIM 000pyioBanueM (Ha 15 yen.)
NudopmannoHHo -MeToAuYecKOe 00ecriedeHne NPOrpaMMbl:
Meronnueckue nocobust amst paboTsl ¢ udpoBoit nadoparopueit PASCO;
JlopoxHBIE KapThl: METOIMYECKUE PEKOMEHIAIIUN 110 OPTaHU3aI[UU TPOCKTHOM
nesitenbHOCTH ¢ mudpoBoit tadoparopueit PASCO (B cootBercTtBun ®I'OC O0O0)
DNeKTPOHHBIN 00pa3oBaTeNbHbIN pecypce "Xumus. Bupryansnas maboparopusi»;
HNuTepHeT- pecypcesnl:
http://www.alhimik.ru/ - AJIXMMUK - Bair mOMOIIHHUK, JIOIIMAH B MOpPE XHMHYECKHX
BEILIECTB U SIBJICHUI.
http://www.en.edu.ru/ - EcrecTBeHHOHay4YHBI 00pa30BaTEIbHBIN MTOPTAI.
http://school-sector.relarn.ru/nsm/chemistry/START.html - «Xumus ms BCEX»
http://college.ru/chemistry/index.php - OTKpBITHII KOJJISHK: XUMUS
http://grokhovs.chat.ru/chemhist.ntml - BceoOmas ucropus xumuu. Bo3HuKHOBeHHE U
pa3BUTHE XUMHUHU C IpeBHEUMX BpeMeH 10 X VII Beka.
http://chemworld.narod.ru/internet.html - Xumus B cetu: nuzdbpantoe
http://www.virtulab.net/index.php?id=57&Itemid=108&layout=blog&option=com_content
&view=category - BupTyanbHas 1ab0opaTOpHsi 10 XUMHUH
http://school-collection.edu.ru/- Enunast komekius upoBbIx 00pa3oBaTeIbHBIX

pecypcoB

IIpunoxenne 1.
KasengapHo-temaTnyeckoe njiaHupoBaHue. 8 Kiace

No Tema 3ansTHit Bcer Jara Koppekuus
0 wian | (akr
4acoB



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/-

Tema 1. Ilpasuna mexnuxu bezonacnocmu
npu pabome 8 KabuHeme XUMUU.

qaCcoB

[Ip. padora «TexHuka 0€30MaCHOCTU TPHU
pabore B kabMHETEe XUMHI». Mephl MepBoii
MOMOIIM TIPU XUMHUYECKHX OXOTrax H
OTpaBIICHUSX.

JlaGopaTopusi kaOMHETa XUMHUU: PEAKTHUBBI,
nocyna, 000pyoBaHHe.

Meronas! mo3Hanusa. Hadmronenue.
DxcnepuMeHT. MojiennpoBaHue.
N3mepenue.

[Ip. pabora «M3mepeHuss B XUMUHU:
OTIpe/ieJICHHE MacChl Ha PhIYaKHBIX BEcax,
TUTOTHOCTH YKHUIKOCTEH, TEMIEpaTyph».

OcHoBHBIE TTPUEMBI TaOOPATOPHBIX PAOOT:
H3MEJIbUCHHE, PACTBOPEHUE, HarPeBaHUE,
BbITIApUBaHHUE.

Yucteie BemectBa u cMmecu. Ilp. pabota
«CrocoObl OUHCTKH BEIIECTBY

Tema 2. I[Ipocmoie gewyecmea. Coedunenus
XUMUYECKUX DJIEMEHMO8

qaCoB

[IpocThie BemiecTBa ~-METaILIBI.
dusnyeckue cBoicTBa MeTamwios. I1p.
pabota «OnrcaHrue CBONCTB METAIIJIOBY

[IpocTslie BellecTBa ~-HEMETAILIBI.
Pusnyeckue cBorcTBa HemeTaos. [p.
pabota «OnucaHue CBOMCTB HEMETAJIIOB)

[Tp. pabota. [Tonyuenue u u3yueHue
CBOICTB BOJIOPOJIa ¥ KMCJIOPOA.

10.

Oxkcuapl. U3yueHue cBOMCTB OKCUIOB.
KauecTBeHHas peakuus Ha yriIeKUCIIbINA
ras.

11.

JleTy4ymne BOJOPOAHBIE COCTNHEHUS.
Amvmuak. M3ydeHne cBOMCTB aMMHAKA.

12.

OcHoBanus. CocTaB U CBOMCTBA
ocHoBaHui. MHaukaTopel. KauecTBeHHble
peaxkiuu.

13.

Kucaorer. CocTaB v CBOWCTBA KUCIOT.

14.

[TonsiTHE O MIKaJIe KUCIOTHOCTH(IIIKAIA
pH).IIp. pa6ota «Onpenenenue pH
pacTBOPOB KUCJIOT, MENOYCH U BOJIBI»

15.

Conu Kak NpOU3BOJIHBIE KUCIIOT U
OCHOBAaHUIA.

Tema 3. U3menenus, npoucxooswue ¢
seuecmeami.

4qaCoB




16.

®dwusnyeckue sBiaeHUs B xumud. [1p. padbora
«Bosronka. luddysus. [InaBaenue»

17.

Xumuueckue sBieHus. llpuznaku u
YCJIOBHS IPOTEKAHUS XUMUYECKUX
peakmuit. [1p. pabota «M3yuenue
MIPU3HAKOB XUMUYECKUX PEAKIINI

18.

Turnbl XUMUYECKUX PEAKIIUI HA TPUMEPE
CBOMCTB BOJHI.

19.

PacdeTtsl 110 XUMHYECKUM YPAaBHCHUAM

20.

PacdeTtsl 110 XUMHYECKUM YPAaBHCHUAM

21-
22,

OKHCITUTETHPHO-BOCCTAHOBUTEIILHBIC
peakiuu (OBP).

Tema 4. Pacmeopenue. Pacmeopui.
Ceolicmea pacmeopos 31eKmpoaumos.

12
9acoB

23.

PactBopsl. PacTBOoprumMocTs. Boga —
YHHUBEpCaIbHBIN pacTBopuTenb. [Ip. pabora
"[IpuroToBiIeHHE PACTBOPOBY.

24,

MaccoBasi 10151 pacCTBOPEHHOTO BEIIECTBA B
pactBope. [Ip. padota «I[Ipurorosnenue
pPacTBOPOBY.

25.

Pemienue 3aaa4 C UCIIO0JIb30BAHUEM
IIOHATHA MaCCOBasd A40JIA paCTBopéHHOI’ (&)
BCIICCTBA.

26.

OCHOBHBIE TIOJIOKEHHS JICKTPOJIUTHIECKON
JVCCOIAAINH.

217,

Honnsle ypaBHeHus peakuuu. [Ip. pabota
«YCIIOBUS TEUCHUS XUMUUYECKUX PEAKIIUN
MEK1y paCTBOPaAMH 3JIEKTPOJIUTOB 10
KOHIIa»

28.

Juccoumanus KUciaoT U UX CBOMCTBA B
CBETE TEOPUHU IICKTPOJIUTHUECKON
mucconumanuu. [Ip. pabora «13yyeHue
CBOMCTB KUCJIOT)

29.

Jucconuanus OCHOBaHUM U UX CBOMCTBA B
CBETE TEOPHH DJIEKTPOIUTHUECKON
muccormanuu. [Ip. padora «M3yuenue
CBOMCTB OCHOBaHUI»

30.

Jluccoruanys cojael U UX CBOMCTBA B CBETE
TEOPHUH BJIEKTPOIUTUYECKON TUCCOIUALIAH.
I[1p. pabota «M3yueHnue CBONCTB coein»

31.

Knaccudukanus okcumoB. XuMUUECKHE
CBOWMCTBA OKCHJIOB.

32.

['eHeTnyeckas CBA3b MEXKY KJIACCaMHU
COEJIMHEHN.

33.

[Ip. pabota « Pemenue
HKCIIEPUMEHTAIBHBIX 3a7a4 Ha
OCYIIECTBIICHHUE TIETIOYKH TIPEBPAIICHHI

34.

Hrorosoe 3ausatue.

KaﬂennapHO-TeMaanecxoe IJIAaHUPOBaHUC. 9 kJaacce




Ne Tema 3ansaTun Bceer Hara Koppexknus
0 wian | (akr
4acoB

Tema 1. TeopeTnyeckne OCHOBbI XUMHH. | 8
4acoB

1. Ilepnonnueckuit 3akoH /. 1. Menneneesa,
CTPOEHUE aTOMOB M CBOMCTBa XMMHYECKHX
AJIEMEHTOB.

2. Bunasr XHMHYECKON CBSI3H, TUIIBI
KpUCTAJUIMYECKUX  pemérok. M3ydenwne
CBOICTB BEIIECTB C OMNPEICIEHHBIM TUIIOM
KPUCTAJUIMYECKON PEIIETKH.

3. Knaccudukanus u HOMEHKJIaTypa
HEOpPraHMYECKUX BEIIECTB.

4, XapaKTepHbIE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPraHMYECKUX BEIIECTB.

5. Knaccudukanuss XuMAYECKUX PEAKIIUA.

6. OKHCIUTENBHO-BOCCTAHOBUTEBHBIE
peakiuu. OKHCIUTENb, BOCCTAHOBHUTEI.
[Ipouieccel OKUCIAEHHUSI M BOCCTAaHOBIICHUS.

7. DNEKTPOTUTHYECKAS TUCCOIIUAIIUS.

Peakuuu nonHoro oomeHa.

8. [Ip. paGota «KayecTBeHHbIE peaKIlUy Ha
KaTUOHBI U aHUOHBD)

Tema 2. O6uue cBoiicTBa METAJLVIOB. 10
4acoB

9. Xumuueckue cBorcTBa metauios. [1p.
pabota «[lomyuenue u cBOiCTBa
METAJJIOBY

10. | IIp. pabota «MeTasuibl IIaBHBIX MOATPYIIIL.
CoenMHEHHUS LIENTOYHBIX METAIIIIOBY

11. | IIp. pabota «IllenoyHozemenbHbIe
MeTaiiel. Kanbuuii u ero coeuHeHus»

12. | KectkocTs Bojsl. [Ip. pabota
«Onpenenenne u ycTpaHEeHUe )KECTKOCTH
BOJIbI»

13. | Ilp. pabora «Ilomyuenue amdporepHOro
TUIPOKCUA U U3YyUEHHE ETO CBOWCTBY.

14. | IIp. pabota « KauecTBeHHbIE peaKkK HA
noHsl Fe** u Fed*»

15- | Ilp. pabora «Ocy1iecTBIECHUE EMOYKU

16. | XUMHYECKUX MPEBPALICHUI METAIIJIOBY.




18.

I[Tp. pabora «Peienune
AKCIIEPUMEHTAIIBHBIX 3a/1a4 Ha
pacno3HaBaHUE U MOJYyYEHUE METAIIIOB U
UX COCTUHCHHUN.

Tema 3. HemeTa/s1bl M UX COeINHEHU .

qacCoB

19.

["anorensl. CoeMHEHUS TaJIOT€HOB.
[Ip. pabota «KauecTBeHHas peakius Ha
raJIOT€HUJ - UOHBD)

20.

OKHCIUTENBHO-BOCCTAHOBUTEIbHAS
JIBOMCTBEHHOCTH Bojopoa. [Ip.pabora
«lIlomyuyeHune 1 n3ydyeHue CBOMCTB
BOZIOpOA»

21.

[1p. pabota «IlonyyeHue u usyueHue
CBOICTB KHCJIOPOJa»

22,

Pemienue skcniepuMeHTaIbHbIX 3a/1a4 110
teme «lloarpymnma kuciopoaa»

23.

PerieHue skcriepuMeHTaIbHbBIX 3a/1a4 110
teme «lloarpynma azora»

24,

Pemienue skcnepruMeHTaIbHbIX 3a7a4 10
teme «Iloarpynma yriepoa»

25-
26.

[Tp.pabota «OcymiecTBICHHE 1IETTOYKU

XUMHUYECKHUX MPEBPAILIEHUN HEMETAIIIOB.

Tema 4. PacueTHbIe 321241 IO XUMHHU.

qacCoB

217.

Xumuueckue popmynsl. OnpeneneHue
XUMHUYECKHX (OPMYIT U3 TAHHBIX O
MacCOBOM COOTHOUIEHHWH 3JIEMEHTOB.

28.

PacueTsl 0 ypaBHEHUSAM XUMHYECKHX
peaKiuii.3aK0OH COXPAaHEHHUS MacChI
BEIIIECTB.

29.

PacueTsl mo ypaBHEHUSAM XUMHYECKUX
peakimii, Korja OJUH U3 PEareHTOB
COJICPXKUT TIPUMECH.

30.

MaccoBas 1 00bEMHAsT 10 BEIX0a
MPOAYKTA PEAKIUU OT TEOPETUUECKH
BO3MOJKHOTO.

31.

Pacuetsl o ypaBHEHHUSIM XUMHUYECKUX
peakimii, Korja OJIMH U3 peareHTOB JaH B
N30BITKE.

32.

PactBopbl. CriocoObI BhIpaxKeHUsI
COJIEp’KaHUsl BEILECTB B PACTBOpaAX.




MaccoBast 1 00beMHast 1O
PacTBOPEHHOTO BEIIIECTBA.

33. | Pa30aBneHue u KOHIICHTPUPOBAHUE
pactBopoB. CMelieHne pacTBOPOB Pa3HOTO
cocraga.

34. | Pemenue nemoBepcun OI'D -2020

IIpunoxenue 2.
IIpumepHBbIe TeMbl NPOEKTHBIX PA00T U YU4eOHBIX MCCICOBAHMN.
ABTOMOOMJIb KaK HCTOYHUK XUMHUYECKOI'0 3arps3HEHUs aTMOC(EPBI.
AHTpPOIIOr€HHOE BJIMSHUE CTOYHBIX BOJI HA BOJBI peK oKkpecTHOCTH Calbima.



HccnenoBanue kayecTBa BOJIBI B BOJOEMAaX M BOJIOIPOBO/IC.

XUMUYECKUN aHAIU3 BOJAOMPOBOIHON BOJIbI B MOEH IIKOJIE Ha OIpe/iesieHue
OpraHoJENTHYECKUX MOKa3aTenel, Coaep:KaHus XJIOPHUI-HOHOB U NOHOB KeJie3a.
Brnusinue mMeToa 3aMopakuBaHMsI HA KA4€CTBO TUTHEBOU BO/IBI.

OrnpeneneHue KUCIOTHOCTH MOYB ¢ udpoBoii madoparopuun PASCO.

M3MeHeHrne KOHIIEHTPAIMK KUCIOPO/Ia M YTIICKHCIIOTO Ta3a B y4eOHOM KaOWHETE B
TE€YEHUE y4eOHOTO JTHS.

AcKOpOMHOBasI KMCIIOTA: CBOMCTBA, PU3NOIOTHUECKOE ACHCTBHE, COIepKAHUE U TMHAMUKA
HAKOIUICHUS B PACTCHUSX.

[Touemy oBouy u GPpykThl Kucibie? OnpenenaeHue koaudectBa Butamuna C B ppykTax.
HccnenoBanue Gpu3NKO-XUMUYECKUX CBOWCTB HATYpaJIbHBIX COKOB Pa3HBIX
MPOU3BOAUTENEH.

JloGaBKH, KpacUTEIN U KOHCEPBAHTHI B IMUILEBHIX MPOTYKTaX.

HccnenoBanue BIMSHUS )KEBATCIILHON PE3WHKY HA OPTaHU3M YeJIOBEKA.

UccnenoBanne pH-pacTBOPOB HEKOTOPBIX COPTOB MbLIA, IIAMITYHEW U CTUPATBHBIX
MIOPOIIIKOB.






	Цель программы: формирование познавательного интереса к химии, дисциплинам естественнонаучного цикла; подготовка к продолжению образования и осознанному выбору профессии;
	Зад ачи:
	Метапредметные результаты
	Познават ельные

	 Методические пособия  для работы с цифровой  лабораторией PASCO;
	 Дорожные карты: методические рекомендации по организации проектной деятельности с цифровой лабораторией PASCO (в соответствии ФГОС ООО)
	 Электронный образовательный ресурс "Химия. Виртуальная лаборатория»;
	Приложение 2.
	Примерные темы проектных работ и учебных исследований.
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