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Coaepikanue NporpamMmal.

[TosicHuTENBbHAA 3alIMCKA POTPAaMMbl BHEYPOYHOU AEATEIIBHOCTU «XUMHS B 3aJa4ax U
SKCIEPUMEHTAx». AKTyaJIbHOCTb, LIEJU U 3aJ1a4M IIPOrPAMMBI.

.HI/I‘-IHOCTHBIC, MCTAIMPECAMCTHBIC W HNPCAMCTHBIC PC3YJIbTAThl IMMPOrpaMMbIl BHGypO‘-IHOfI
JACATCIBHOCTH «XHUMHUS B 3aZla4yax U SKCIICPUMCHTAX»

CopepxaHue nporpaMMbl BHEYPOUHOU IEATENIbHOCTH
Temarnyeckoe IIaHUPOBAHKUE MPOTPAMMBI BHEYPOUHOU E€ATEIBHOCTH

Y4yeOHO-METOIUYECKOE U MaTepHUaAIbHO-TEXHUYECKOe  olecrieueHue mporpammabl
BHEYPOYHOM JEATEIIBHOCTH



1. IlosicHUTeIbLHAA 3aIIUCKA
MMporpaMmmbl BHeypO‘IHOﬁ JesATeJbHOCTH «XHMHS B 3a7a4aX U IKCIICPUMEHTAX>

[Tpu pazpaboTke [IporpaMMbl HCHIOIB30BATHCH CIIEAYIOIINE HOPMATUBHBIC JOKYMEHTHI:

o  @epepanbHblii 3akoH Poccuiickoit ®enepauuu ot 29.12.2012 Ne 273-®3 «O6
obpa3oBanun B Poccuiickoit denepanum» ¢ U3MEHEHUSIMU U JIOTIOJTHCHHSIMH.

. [luceMo MuHucrepctBa oOpa3zoBaHuss M Hayku Poccuiickoir @enepauuu OT
12.05.2011 r. Ne 03-296 «OO06 opraHu3auMy BHEYPOUHOH JESITEIBbHOCTH IPU BBEACHUU
®denepanbHOrO 00pa30BaTEIBHOIO CTaHAAPTA OOIIET0 00pa30BAHUY;

e VYcraB MyHUUMINAIBHOIO  Ka3€HHOro  0011e00pa30BaTENIbHOTO  YUPEKICHUS
«ITocrienuxuHCKOU cpeHer o0mieo0pa3oBaTeabHOM MIKOJIBI Ne 3);

e VYyeOunlif uian BHeypouHoil nesitenibHOCTH MKOVY «llocnenuxunckas COIL Ne3»
Ha 2023 - 2024 yueOHblil TOJ;

AKTyajabHocTh IIporpammsl.

OKHCAUTENPHO — BOCCTAHOBMUTEIbHBIE PEAKLUUU OYEHb PaclpOCTPaHEHbl B IPHUPO/IE,
TexHHKe, ObITy. OOMEH BelIecTB B OpraHu3me, (OTOCHUHTE3, OpOKEHUE U THHEHUE — BCE 3TU
MIPOLIECCHI CBSI3aHbl C OKUCIUTENIBHO — BOCCTAHOBUTENbHBIMH peakuusiMu. OHM HaOI01at0TCs
IIPU AJIEKTPOJIM3E U BBHIIIJIABKE METAJUIOB, NMPU CTOPAHUM TOIUIMBA M B MPOIECCAX KOPPO3HH.
OKUCAUTENPHO -  BOCCTAHOBUTENBHBIE  pEAKIUU  HCHOJB3YIOTCS B XUMHYECKOMH
MIPOMBIIIJIEHHOCTH 7Sl OJyYeHUsI 1IeI04€ell, KUCIOT U MHOTUX JPYTUX LIEHHBIX TPOIYKTOB.

JanHblit Kypc OyAeT Moje3eH TeM ydJalluMcs, KOTOpbIe BBIOpalM SK3aMeH M0 XUMUHU.
MHorue OKHUCIUTENHFHO — BOCCTAHOBUTEIBHBIE PEAKIIMU PACCMATPUBAIOTCA B IIKOJIBHOM Kypce
XMUMHH, HO HEJIOCTATOYHO MOJIHO. VM3yyuB NaHHYIO HporpaMMy ydyaliuecs MO3HaKOMSTCS C
OBP moapoOHo: mo3HakomsTcs ¢ kiaccudukanuerr OBP, wm3ydar BiusHME cpeapl Ha
nporekanne OBP, Haydarcs coCTaBisATh ypaBHEHHS! OKHUCIUTEIBHO — BOCCTAHOBUTEIbHBIX
peaxkiuii METoJIOM 3JIEKTPOHHOTO OanaHca U METOJIOM 3JIEKTPOHHO—HMOHHOTrOo Oananca . JlanHas
TeMa BbI3bIBACT OMpPEICIEHHBIE TPYTHOCTH Y YUAIIUXCSI, HO OHA OYEHb Ba)KHA IPU MOATOTOBKE
k EI'D, Tak Kak HECKOJIbKO JIET HOJpPS OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE pPEAKIIMU
BKJIIOUalOTCs B 3a1anHus yactu C.

eas:

- pa3BHUTHE MO3HABATEJIBHOM AEATEIHHOCTH 00yJAIONINXCS Yepe3 aKTUBHbIE (JOPMBI U
METO/IbI 00Y4YEeHHUSI, 3aKpETJICHUE U CUCTEMAaTH3allHsI 3HAHHH, 00ydJarouxcs Mo XuMuu, B
YaCTHOCTH 110 OKUCIIUTENBHO — BOCCTAHOBUTEIBHBIM PEAKITUSIM

3amaun:

- MOJATOTOBUTH BHIMTYCKHUKOB K €IMHOMY T'OCYJapCTBEHHOMY K3aMEHY 110 XHUMHH;

- Pa3BUTh YMEHHUS CAMOCTOSTEIBHO padOTaTh C TUTEPATYPOH, CHCTEMATUUYECKH 3aHUMAThCS
pelieHneM 3aaad, paboTaTh ¢ TECTAMH PA3IMYHBIX TUIIOB;

- BBISIBUTH OCHOBHBIE 3aTPYIHEHUS U OUIUOKH MU BRIMOTHEHUU 3a1anuit EI'D no xumuw;

- HAy4UTh 00yUaIolUXCs MPUEMaM PElIeHHs 3a/1a4 Pa3TUYHBIX THUIIOB;

- 3aKPEMUTh TEOPETUUECKIE 3HAHMSI ITKOJIBHUKOB M0 HanOOJIee CII0KHBIM TeMaM Kypca
oO11eil, HeOpraHMYECKON 1 OPraHUIECKON XUMHUU;

- MPOJIOJKUTH (POPMUPOBAHUE YMEHHS aHATTU3UPOBATH CUTYAIIHIO U JIeaTh MPOTHO3BI.



Bujabl 1esiTeJIbHOCTH:
1. PenponyKTUBHBI;
OBpUCTUYECKHUIA;
OOBACHUTETHHO-UILTIOCTPATHBHBIN;
[TpoGnemubIi;
YacTHIHO-NOMCKOBEIM;

3

4

5.

6. IlouCKOBBIA;
7. Pemrenue 3anad;

8. TBopueckuii;

9. BwIBOJ M JI0KA3aTENBCTBO (DOPMYIT;

10. Pemrenne KOTMYECTBEHHBIX U KAYECTBEHHBIX 3a/1a4;
11. CamocTtosiTenbHas paboTa;

12. KonrponbHas pabora;

13. CamormpoBepka;

14. B3aumornpoBepka;

15. MccnemoBaTenbCKUI.

2. JIuuHOCTHBbIE, MeTanpeIMeTHbIe H MpeIMeTHbIe pPe3yJbTaThl MPOrpPaMMbl BHEYPOUHOIi
AeATeTbHOCTH «XMMHS B 32124aX U IKCIIEPUMEHTAX»

JIMYHOCTHBIE:

— TOTOBHOCTh M CIOCOOHOCTh OOYy4aloUIUXCs K CaMOPa3BUTHIO M CaMOBOCIIUTAaHUIO B
COOTBETCTBUU C 00I1[€YeIOBEUECKUMH LIEHHOCTSIMH U WJeallaMU T'PakIaHCKOTO OOIIeCTBa;

— TpUHATHE U peanu3alnusi IeHHOCTeH 310poBoro u 0Oe3omacHOro oOpasza >KU3HH,
OepexHOEe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIICHHE K COOCTBEHHOMY (U3HUYECKOMY H
MICUXO0JIOTHTYECKOMY 3/10POBbIO;

— HeNpuATHE BPEIHBIX IPUBBIYEK: KypEeHUs, yIOTpeOIeHUs aIKOTroJis, HApKOTHUKOB.

— YBa)XXE€HHE K CBOEMY HapoOJy, YyBCTBO OTBETCTBEHHOCTH mepes] PomuHoii, ropmoctu 3a
CBOM Kpaii, cBot0 Posuny, mpoluioe 1 HacToslee MHOTOHAlMOHAIbHOTO Hapoaa Poccuu;

— TpUHATHE  TYMAHHUCTUYECKUX  LIEHHOCTEH,  OCO3HaHHOE,  YBaXHUTEIbHOE U
no0poXkeNnaTenbHOe OTHOIICHHUE K JPYTOMY YEJIOBEKY, €r0 MHEHHIO, MUPOBO33PEHHUIO;

— Ppa3BUTHE KOMIIETEHIIMH COTPYAHMYECTBA CO CBEPCTHUKAMHU, JETbMH MIIAJIIIETO
BO3pacTa, B3pOCIBIMH B  00pa3oBaTeNbHOW,  OOIIECTBEHHO  IOJIE3HOM,  y4eOHO-
HCCIIEIOBATENIbCKON, MPOSKTHOM U APYrUX BUIAX NESATEIbHOCTH.

— MHUPOBO33pEHHUE, COOTBETCTBYIOLIEE COBPEMEHHOMY YPOBHIO pa3BUTUS  HAYKH,
3HAYUMOCTHU HAyKH, TOTOBHOCTh K HAY4YHO-TEXHUYECKOMY TBOPUYECTBY, BIAJCHHUE JIOCTOBEPHOU
uHpopmanuend O MepeloBhIX JOCTUKEHHUSIX M OTKPBITUAX MHUPOBON M OTEUECTBEHHOW HAYKH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 YCTPONCTBE MHpa U 00IIECTBa;

— TOTOBHOCTH M CHOCOOHOCTH K OOpa3oBaHHIO, B TOM YHCIE CaMOOOpPa30BaHUIO, Ha
MPOTSHKEHUU BCEHM JKU3HM; CO3HATENbHOE OTHOIIEHHE K HENPEpHIBHOMY OOpa3oBaHHUIO Kak
YCIOBUIO YCIIEUTHOM NMPodecCHOHAIBHOM 1 001IeCTBEHHOM NesTeNbHOCTH;

— DJKOJIOTMYECKas KylbTypa, OepeXHO€ OTHOLIEHUS K POTHOW 3emie, MPUPOIHBIM
OorarctBam Poccuu m Mupa; OHMMaHWE BIMSIHUS COIMAIbHO-DKOHOMHYECKHX MPOIECCOB Ha
COCTOSHUE TPUPOJHONH M COIMALHON Cpeabl, OTBETCTBEHHOCTh 3a COCTOSIHHE MPHPOIHBIX
pPECYpPCOB; YMEHHUSI M HAaBBIKM Pa3yMHOTO MPHUPOIOIOJIb30BAHUS, HETEPIHUMOE OTHOIICHUE K



JNCUCTBUSM, TPUHOCAIINM BpeA OKOJIOTHU; NPUOOPETEHHE OMbITa HSKOJIOTO-HAIpaBICHHON
NeSITeIbHOCTH;

— OCO3HaHHBIN BBIOODP OyayIiei mpodeccuu Kak MyTh B CIOCO0 peann3alnuu cOOCTBEHHBIX
KU3HECHHBIX TUIAHOB;

— TOTPEOHOCTH TPYIUTHCS, YBOKCHHE K TPYIAY U JIIOIAM TPYAA, TPYAOBBIM JOCTHKCHHSIM,
TO0OpPOCOBECTHOE, OTBETCTBEHHOE M TBOPYECKOE OTHOIICHWE K pasHbIM BUAAM TPYIOBOU
NESITEIILHOCTH.

MeTtanpeaMeTHbIE:

PeryisiTUBHBIE YHHBepCAJIbHbIE YUeOHbIE TelcTBUS

— CaMOCTOSITEJIBHO OTPEICNIATh IIeJIA, 3a/JaBaTh IMapaMeTpbl W KPUTCPUH, IO
KOTOPBIM MOYHO OTIPECIUTh, YTO [EJIh JJOCTUTHYTA;

— CTaBUTh M  (opMynupoBaTb COOCTBEHHbIE 3aJaud B 00pa3oBaTeNIbHON
JESITETbHOCTH M KU3HEHHBIX CUTYAIHX;

— BBIOMPATH MYTh JOCTHKEHUS IIJTH, TUTAHUPOBATh PEIICHUE IMOCTABICHHBIX 3a71a4,
ONITUMH3HPYS MaTepHATLHBIC M HEMaTEePHAILHBIC 3aTPATHI;

— OpraHu30BBIBATH A(()EKTUBHBIN TTOUCK PECYPCOB, HEOOXOIUMBIX IS JOCTHKCHHS
MMOCTaBIICHHOM IIENIH;

— COTIOCTABJIATh TOJYICHHBIH PE3YNIbTaT JCATCIBHOCTH C IOCTABJICHHOW 3apaHee
LENbIO.

Ilo3HaBaTeIbHBIE YHUBEPCATbHbBIE YUeOHbIE e CTBHUS

— WCKaTh U HaXOJUTh 0000IIEHHBIE CTIOCOOBI PEIICHHS, B TOM YHUCIIE, OCYILIECTBISATh
pa3BepHYTHI WH(POPMAIMOHHBIM IMOMCK M CTaBUTh HA €ro OCHOBE HOBBIC (Yy4eOHBIC U
MMO3HABATENIbHBIC) 331aUH;

— KPUTHYECKH OLIEHMBATh M MHTEPIPETUPOBATh MH(POPMAINIO C Pa3HBIX MO3UIUH,
pacrno3HaBaTh U (PUKCHPOBATH MPOTHUBOPEUUS B UHHOPMALIMOHHBIX HCTOUHUKAX;

— UCIIOJIb30BAaTh  pa3lMYHbIE  MOJENbHO-CXEMaTHUeCKue  CpeAcTBa  JUid
MIPEJICTaBJICHUsI CYIIECTBEHHBIX CBSI3€H U OTHOLICHHM, a TakKe MPOTUBOPEUYUH, BBISIBICHHBIX B
MH(OPMALMOHHBIX UCTOYHUKAX;

— HaXOJWTh U MPHUBOJUTH KPUTUYECKHE apryMEHThl B OTHOILIEHUU IEHCTBUI U
CYXJCHUU JPYroro; CIOKOWHO W pa3yMHO OTHOCHUTBbCS K KPUTHYECKUM 3aMEYaHUSIM B
OTHOIIEHUH COOCTBEHHOTO CYKJIEHUS, pacCCMaTpUBATh X KaK pecypc COOCTBEHHOTO Pa3BUTHS;

— BBICTpanuBaTh UHAMBHUIYAJIbHYIO 00pPa30BaTENbHYIO TPACKTOPUIO, YUUTHIBAS
OTPaHMYEHUSI CO CTOPOHBI JPYTMX YYaCTHMKOB M PECYpPCHBIE OrpPaHUYEHUS; MEHSTh U
yIIepP>KUBATh Pa3HbIe MO3UIIUU B IO3HABATEIILHOM ESTEIILHOCTH.

KoMMyHHKaTUBHBIC YHUBEPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA

— OCYILIECTBIISITh JENIOBYI0 KOMMYHHKAIIMIO KaK CO CBEPCTHHUKAMHU, TaK U CO
B3POCJBIMH (KaKk BHYTpU 00pa3oBaTelbHOW OpraHHM3aIliy, TaK U 3a ee MpelelaMu), Moa0upaTh
MapTHEPOB sl JENOBOM KOMMYHHMKAIIMM MCXOAS W3 COOOpaKeHW pe3yabTaTHBHOCTH
B3aUMO/ICHCTBUS, a HE JTMYHBIX CUMIIATHI;

— IpU OCYILECTBICHUH TPYMNIOBOH pabOThl OBITh Kak PYKOBOAUTENEM, TaK U
YJICHOM KOMAaH/bl B PasHBIX POJsX (TeHepaTop WAeH, KPUTHUK, WUCIOIHUTENb, BBICTYHAIOIIHMA,
JKCIIEPT U T.1.);

— pa3BepHYTO, JIOTMYHO U TOYHO HM3JIaraTh CBOIO TOYKY 3PEHHUS C MCIOJIb30BaHUEM
a/ICKBaTHBIX (YCTHBIX U MMUCbMEHHBIX) SI3BIKOBBIX CPEJICTB;

HNPEJIMETHBIE.



1) BajieHue OCHOBOIOJIATAOIUMHI XUMUYECKUMHU MOHATUSAMH, TECOPUSIMH, 3aKOHAMHU U
3aKOHOMEPHOCTSAMU; YBEPEHHOE MOJIb30BAHUE XUMUYECKON TEPMUHOJIOTUEN U CUMBOJIMKOM;

2) BiaJiecHHEe OCHOBHBIMHM METOJIaMU HAyYHOTO IO3HAHMUSI, UCIOIb3YEMbIMH B XUMHH:
HaOItOJIeHNE, OIHUCaHWue, W3MEPEHHE, OJKCIEPUMEHT; YMEHHE o00padaThiBaTh, OOBSICHATH
pe3ynbTaThl MIPOBEJACHHBIX OMBITOB M JIENATh BBIBOJbI, TOTOBHOCTh U CIIOCOOHOCTH MPUMEHSTH
METO/Ibl ITO3HAHUS [IPY PEUICHUH MPAKTUYECKUX 3a/1a4;

3) copMUpPOBAHHOCTH YMEHHSI JaBATh KOJUYCCTBEHHBIC OLICHKH M TIPOBOIUTEH PACUCTHI
110 XUMHYECKUM (HOpMysIaM U yPaBHEHHSIM;

4) chopMUPOBAHHOCTh COOCTBEHHOW TO3UIIMM IO OTHOIICHHUIO K XUMHUYCCKOU
nH(OPMALINHY, TIOTYIaeMOU U3 Pa3HbIX HCTOYHHUKOB;

3. Conep:kaHue Kypca BHEYPOUYHOH IeSITeIbHOCTH «XHMMHSA B 3271a4aX H IKCIEPUMEHTAX»

JlanHast oOpazoBarenbHas MporpaMMa BHEYPOUHOH A€ATEIbHOCTU «XHUMHUS B 3a/1a4ax U
SKCIEPUMEHTAax» COCTaBJIEHA B COOTBETCTBUH C TpeboBaHUsIMU DenepaibHOro
00pa30BaTENILHOTO CTaHapTa CpeIHEro 0Opa3oBaHusl, C y4eTOM 00pa30BaTeNbLHOTO Mpoliecca
LIKOJIbI M peasIn3yeTcs M0 IJIaHy BHEYPOUHOU JEATENbHOCTH 10 HANPABJICHUIO
«OOIIEUHTEIUIEKTYaIbHOEY.

IIporpamma paccunrana Ha 1 roga oOy4deHus u npenHazHadeHa Uit 11 kmaccos.

3ansaTus nposoaarcs 1 pa3 B Henento. JynrensHOCTh 3aHaTH 40 MUHYT, 34 yaca B TOJ.

BBenenue. B MHpe OKHCIHMTENbHO-BOCCTAHOBUTEJNbHBIX peakuuid. Teopus
OKHUCJINTEIbHO-BOCCTAHOBUTEIbHBIX PeaKMii.

Crenens okucnenusi. Pacuer crenenu okucienus. Peakiuu 6e3 u ¢ U3MEHEHHEM CTETIEHH
okucneHus. OKuciieHne, BOCCTaHOBJICHNE. BaykHeHe BOCCTAaHOBUTEIH U OKUCIIATEIH.

Knaccupukauuss OKHMCJIANTEIbHO-BOCCTAHOBUTEJbHBIX peakuuil. OKHCIHUTENH.
BoccranoBureJin.

Knaccupukanuss  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX — PEAKIMA:  MEXKMOJICKYJISIPHBIC
OKHCITUTEIIbHO-BOCCTAHOBUTEIILHBIC ~ PEaKIIHH; BHYTPUMOJICKYJISIDHBIE ~ OKUCIIUTEIILHO-
BOCCTaHOBHTEIIBHBIC PEAKIIUU; PEAKIIUN CAMOOKHUCIICHHS -CAMOBOCCTAHOBJICHUSI.

MeToabl COCTaBJIeHHSI YDPABHEHUH peakuuid.

Metoapl COCTaBJICHUS YpaBHEHHMU pEaKIMid: METOJ 3JIEKTPOHHOTo OaiaHca, MeETOJ
noJiypeakuuid. BrwsiHue cpenpl. AJNTOPUTM COCTaBJICHUS OKHUCIUTEIHHO-BOCCTAHOBUTEILHBIX
peaKiuii METOJIOM JICKTPOHHOTO OajlaHCca, METO0M 3JICKTPOHHO-HOHHOTO OaaHca.

Buosiornyeckoe 3HaYeHHE OKHMCJIUTEIHHO-BOCCTAHOBUTENBHBIX MpoueccoB. Meto
OKHCJICHUSI-BOCCTAHOBJIeHNsI (okcuanMeTpusi). Pojib OKUCIHTETHHO-BOCCTAHOBUTEIbHBIX
MPOIECCOB.

OKHUCINTENbHO-BOCCTAHOBUTEIbHbIE CBOICTBA COeIMHEHUII MapraHua B pa3JIMYHbIX
cpenax.

Oxcupn mapranma (1) u (IV). 'mapokeuast u conmu mapranna (I1). MnO2 — okuciuTeNs.
MnO, — BoccranoButenb. Coenunenus maprania (VI). Coemunenus mapranna (VII): oxcupg
mapranna (VII) Mn;O7 u nepmanranat kamust KMnOs. Tlepmanranat kamust KMnOs B kucioit
cpeze, B HEUTPAIBHOU Cpelie, B IEIOYHOM Cpeie.

IIpumeHeHNe MEPMAHTAHATA KAJUs B XUMHUYECKOM aHaJIn3e.

Meton mepmMaHraHaToMeTpuu (THTpoBaHHE TepMaHraHaroM). OOmias xapaKTepUCTHKA.
[IpuroToBieHue u CBOKWCTBA pacTBOpa mepMaHranata. [lepManranaroMeTpuieckoe omnpeseeHue
HEOPraHMYECKUX M OPraHUYeCKUX BEIIECTB.



OKHCIUTEIbHO-BOCCTAHOBUTE/IbHbIE CBOWCTBA COEJUMHEHHH XpoMa B Pa3iMYHBIX
cpenax.

Oxcumet  xpoma (1), (I1), (VI). Twumpoxcuapr u comu xpoma (I1) u (I).
I'excaruapokcoxpomar (I11) narpusi. XpoMatsl 1 TUXpOMATHI.

OKuCIUTEIbHO-BOCCTAHOBUTE/IbHbIE CBOWMCTBA MEPOKCHIA BOAOPOAA B Pa3IMUYHBIX
cpeaax.

OKHCIUTENbHO-BOCCTAHOBUTE/IbHbIE  CBOMCTBA  KOHIEHTPMPOBAHHOH  CepHOM
KHCJIOTBI.

B3aumogeiictBue ¢ MeTasiaMH:  IIEJIOYHBIMH, IIEJIOYHO3EMEIbHBIMU, TKEIBIMHU.
B3aunmopeiictBue ¢ Hemeramuiamu. B3anmoielicTBre CO CIOKHBIMU BEIIECTBAMHU.

OKHCJIMTETLHO-BOCCTAHOBUTEIbHbIE CBOICTBA coeqnHenuii cepsol (1V).

Oxcup cepsl (V). CepHuctast KucioTa, CoJId CEpHUCTON KMCIOTHI — CYIb(UTHI.

Coenunenusn azora (I11). Azorucras kuciaora. Hurpursi.

OxucauresbHbIe CBOHCTBA A30THOM KHCJIOTBL.

B3anmopeiicTBue ¢ MeTamiaMu: HIEJIOYHBIMH U IIET0YHO3EMENbHBIMU. B3anmoaeiicteue ¢
MarHueM, LUHKOM, >Kene3oM. B3anmmonaeincTBhe ¢ TsHKENbIMM MeTauiamMu. B3anmoneicTBue
30JI0TO W TJIATHHBI C «apcKod BoJKoi». B3aumopeiictBue ¢ Hemeramuiamu: ¢Gocdopom,
YTJIEPOJIOM, CepoH, HojaoM. B3aumMoaeicTBiE CO CIOKHBIMU BEIIECTBAMH: C CYIb(PUIOM MEIU
(1) CuS, mupurom FeS, cynshumnom memmbsaka (1) As:Ss3, cepoBogopoaom HzS, okcrmom cepbl
(IV) SO, #omumom kamus KIl. B3aumojeiicTBue HUTPAaTOB C AaKTUBHBIMH METaJUIaMHU,
HEMeTaJlJIaMHU.

OKHCIMTEIbHO-BOCCTAHOBUTE/IbHbIC PEAKIHMU € YYaCTHEM OPraHUYeCKHX BellecTB.
Hcnoan3oBanmne meroaa nmoaypeakuuii 1 OBP ¢ yuacTueM oprann4eckux BeliecTB.

OKuCIUTENbHOE TUTUIPOKCUIIMPOBAHUE AJIKEHOB: B HEUTPAIIBLHOM Ccpelie, B KUCION Cpee.
OkucreHre aaKWwIbHBIX TPYII B ape€Hax: B KUCIOW cpeje, B MEIOYHOUM cpene. OKUCIUTENbHOE
pacllerieHue 030HOM 7i- CBSI3€M B aJIkeHaX M apeHaxX. OKUCIEHHE CHUPTOB: B KHUCIIOWU Cpee.
Oxkwucrnenne KapOOHUJIIBHBIX COCAWHEHWH: B KHCIOW cpene. Peaknmy OKHCIICHHsI alIKeHOB: B
HEUTpaJIbHOM cpene, B KUcIoi cpene. OKUCIECHHE aIKUHOB: B KUCIOW Cpejie; B HEUTpaJIbHOU
cpene; B IIeNo4HOW cpene. OKUCIEHHE apOMATUYECKUX COEIMHEHMI: B KHUCIOM cCpene: B
LIETIOYHOM Cpejie; B HEUTPAJIbHOU Ccpeie.

Okmuciienne CNMpTOB.

OkuciieHre NEepBUYHBIX CHUPTOB B abJEruAbl B KUCIOW cpene. OKHUCIEHNE BTOPUYHBIX
CIUPTOB B KETOHBI B KHCIION cpeae. OKHCINUTENbHOE pacllelieHue o-riaukoneil. OkucieHue
MEPBUYHBIX CHOUPTOB B KapOOHOBBIE KHUCIOTHI B KHCION cpene. [opeHue croupros.
JerunpupoBanue cnuptoB. BoccTaHoBiieHHE CIIUPTOB.

Oxmucienne KapOOHUJIbHBIX COeIMHEHUI.

KauectBennsle peaknuum Ha anpiaeruabl. OKHCIEHHE allblierUAa: B KHUCIOW cpefe; B
miesioyHoi cpene. OKHcIeHHE KETOHOB: B KHCIOHN cpefe; B IielouyHoi cpeae. OcoOeHHOCTH
apOMaTHYECKUX aJbJETUI0OB U KETOHOB.

OxucJiieHue yrieBoaos.



4. KaﬂeHHapHO-TeMaTI/I‘leCKOQ IJIAHUPOBAHHUE MPOTPaAMMbI BHeyp()‘lHOi/i JECATCJIBbHOCTH

«XuMus B 3aa4ax u IKCIIEPUMEHTAX)

Koa- [Hara Pecypcsl
Ne Hassanue paszerna, rias BO | INPOBEJEH «Touxa
n/n 4aco us pocTay
B
1-2 BBenenne. B Mupe oKuCIUTEIbHO-BOCCTAHOBUTEIBHBIX | 2 06.09
peakuuii. Teopusi OKHCIHMTENBHO-BOCCTAHOBUTEIBHBIX 13.09
peaKuui.
3-4 Krnaccudukamuss  OKHCIUTEIHFHO-BOCCTAHOBUTEIBHBIX | 2 20.09
peakumii. Oxkucnurtenu. BoccranoBurenu. 27.09
5-6 MeToabl COCTaBICHHS yPABHEHUH peaKIuii. 2 04.10
11.10
7-8 buonorndeckoe 3HaUCHNE OKUCIUTEITHHO- 2 18.10
BOCCTaHOBUTEJIBHBIX MPOLECCOB. METO1 OKUCIIEHUS - 25.10
BOCCTaHOBJICHUS. POJIb OKHCITUTEITBHO-
BOCCTaHOBHTEJILHBIX IPOIIECCOB.
9-10 OKHUCIUTENTFHO-BOCCTAHOBUTEIIEHBIC cBOMcTBa | 2 08.11 Jlamuuxk pH
COCIMHCHUI MapraHIila B pa3InYHBIX Cpeiax. 15.11
11-12 | [IpumeHeHue TmepMaHraHaTa Kajdus B XUMHYECKOM | 2 22.11
aHaJuse. 29.11
13-14 | OkucnuTeNbHO-BOCCTAHOBUTENLHBIC cBoiicTBa | 2 06.12 Jamuux pH
COEIMHEHHUI XpOMa B Pa3IMYHBIX Cpeaax. 13.12
15-16 | OkucaUTENbHO-BOCCTAHOBUTEIILHBIC cBoiicTBa | 2 20.12 Jlamyux pH
epoKcuJa BOIOPOJa B pa3In4HbIX Cpeaax. 27.12
17-18 | OkuCIUTENTbHO-BOCCTAHOBUTEIBHBIC cBoiicTBa | 2 10.01
KOHIICHTPUPOBAHHOMN CEPHON KUCIIOTHI. 17.01
19-20 | OkucnUTENBHO-BOCCTAHOBUTENBHBIC cBoiicTBa | 2 24.01
coeaunenuii cepsl (1V). 31.01
21-22 | Coenunennss  azotra  (lll). Asorucras kwucimota. | 2 07.02
HutpuTsi. 14.02
23,24, | OxucauTeabHbIE CBOMCTBA a30THOM KUCIOTEHI. 3 21.02 Mamuuk
25 28.02 Humpam-
06.03 uonoe
26,27, | OKHCAUTENBHO-BOCCTAHOBUTENLHBIE peakuuu c 3 13.03
28 y4acTHEM OpraHUYeCKUX BeulecTB. lMcrnonb3oBaHue 20.03
Meroga mnonypeakuuit gns  OBP ¢ ywactuem 03.04
OpPraHMYECKUX BEIIECTB.
29-30 | OxucneHue COUPTOB. 2 10.04 Ilpuéop ona
17.04 OKUCNleHus

cnupma Hao




MEOHbIM

Kamanuzamo
pom
31-32 | Oxucnenne KapOOHUIBHBIX COCTMHEHUIA. 2 24.04
08.05
33-34 | OkwucieHue yriieBoJoB. 2 15.05
22.05
Hroro 34

5. YueOHO-MeTOANYECKOE B MaTE€pUAJIbHO — TEXHHUYECKOEC o0ecneyeHue Kypca
BHeypo‘IHOﬁ AeATeJIbHOCTH «3aHUMAaTeIbHAs XUMMUSI

JlabopaTopHasi mocyaa, npuéopbl 4 000pya0BaHKe.

1. KomnuiekT MepHOU MOCYIBI.

2. Habop nocyapl ¥ MPUHAIIICKHOCTEHN JJI TPOBEACHUS JEMOHCTPAIIMOHHBIX OIBITOB.
3. CnupTOBKA IEMOHCTPALIMOHHAS.

IleyaTHbIE U 3JIEKTPOHHBbIE MOCOOHSI.

1. Ilepuoanyeckasi cucrema srmemeHToB [[.1. Menneneera

2. Tabnuiia pacTBOPUMOCTH BEIIECTB

3. [IpaBuna TexHuku 6€30MaCHOCTH MPU MPOBEACHUN XUMHUECKOTO IKCIIEPUMEHTa
Texnuuyeckue cpeacrBa 00y4yeHmusl.

MynbTUMEAUITHBIA KOMIBIOTEP C MAKETOM MPOrpaMM.

MynbTUMEIHATIPOEKTOP.

DKpaH Ha IITAaTUBE WU MOJABECHOM.

CpencrtBa TeIeKOMMYHUMKAIUU (3JIEKTPOHHAS MIOYTa, BHIXOJ B IHTEpHET).
Pecypcnl «Touka pocray»

Hdamyux pH

Jlamyuk numpam-uonos
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