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IHHOACHUTEJBHAA 3AIINCKA

Pabouan npozpamma pazpabomana Ha 0cHoge c1e0YIOULUX HOPMAMUBHO-NPABOGHIX

O0OKYMEHM08:

®DenepanbHbIit 3ak0H 0T 29.12.2012 Ne273-D3 «O06 obpazoBannu B Poccuiickoii
denepaunny».

Vka3 Ilpesupenta Poccuiickoit ®eneparuu ot 21.07.2020 Ne 474 «O
HaIlMOHAIBHBIX TENIX pa3BuThHa Poccuiickoit Denepanmmm Ha mepuox mo 2030
roja.

[Macopt HaumoHanbHOTO TpoekTa «OOpazoBaHKE», YTBEPKACH MPE3UIMYMOM
Cosera mpu Ilpesugente Poccuiickoit Pepeparmu 1O CTPATETHYECKOMY
Pa3BUTHIO ¥ HAITMOHAIBLHBIM IMPOeKTaM (TipoTokoi Nel6 ot 24.12.2018).

IIpuxa3z MunuctepctBa npocsemeHus Poccuiickoit @enepaunu ot 12.08.2022 r.
Ne732  «O BHeceHMM W3MEHEHWH B (enepanpHBI  TOCYJapCTBEHHBIN
0o0pa3oBaTenbHBI CTAaHAAPT CPETHEr0 OOIIero OO0pa30BaHUs, yTBEPIKICHHBIN
nprka3zoM MuHucTepcTBa oopa3oBanus U Hayku Poccuiickoit @enepaumu ot 17
Mas 2012 r. Ne413».

[Ipuka3 MunuctepctBa npocseuieHust Poccuiickoit ®@enepanuun ot 23.11.2022
NelO14 «O6 yrBepxkaeHnn denepanrbHOl  00pa30BaTENBFHON  MPOTPaAMMBI
CpeIHero 00IIero o0pa3oBaHus.

[Ipuka3 MunuctepctBa npocseuieHust Poccuiickoit ®@enepanuun ot 22.03.2022
Nell5 «OO6 yTBepk)A€HWHM TIOpSAAKA OpTaHWU3AIMH M OCYIIECTBICHUS
0o0pa3oBaTeNbHON  NIEATETBHOCTH 1O OCHOBHBIM  00Ie00pa3oBaTebHBIM
nporpaMMam — 00pa3oBaTeIbHBIM IIPOrpaMMaM HadalbHOTO OOIIEro, OCHOBHOT'O
00II1eTo U CpeHEro 00IIero 00pa3oBaHUs.

IIpuxaz Munucrepcta npocsenienus Poccuiickoit ®enepauuu ot 21.09.2022
Ne858 «O0 yTBepx)aeHUN (enepalbHOrO MEePeUHsl yUSOHUKOB, JOMYIICHHBIX K
WCIIOJIb30BAaHMIO TPH PEATU3ALMH HMEIOIINX TOCYJAapPCTBCHHYIO aKKPEIUTALUIO
o0pa3oBaTenbHBIX MPOrpaMM HA4YalbHOTO OOIIEr0, OCHOBHOTO OOIIEro,
cpenHero  oOmiero  oOpa3oBaHWS  OPTraHU3ALMSMH,  OCYIIECTBISIOMINMHU
0o0pa3oBaTeNbHYI0 JAEATEIPHOCTh M YCTAHOBICHHS IPEENBHOTO  CPOKa
WCIIOJIb30BaHMS UCKIIIOUCHHBIX YUCOHUKOBY.

[MTucemo MunuctepcTBa mpocsemenus Poccuiickoit ®eneparuu ot 17.112022
Ne03-1889 «O wnampaenennn wuHpopmanuu» (BMecte ¢ «MH(pOpManMOHHO-
Pa3bSACHUTEIbHBIM NUCBMOM 00 OCHOBHBIX H3MEHEHHSX, BHECEHHBIX B
(enepanbHBIA TOCYIapCTBEHHBIH 00pa30BaTENbHBIA CTAaHIAPT CPEIHEro OOIIETo
00pa3oBaHus, 1 OpraHU3aIMK paObOTHI 110 €r0 BBEICHHION).

[TocTanoBnenue I'maBHOro rocyiapcTBEHHOr0 caHUTapHOro Bpaya Poccuiickoil
Oenepanyn o1 28.09.2022 Ne28 «OO0 yrBepkaeHun caHuTapHbix mpasui CII
2.4.3648-20 «CaHWTapHO-3MUAEMHUOIOTHYECKHE TPeOOBaHHS K OpraHU3alusIM
00y4YeHHs M BOCIIUTAHHUS, OT/AbIXA U 03/IOPOBIICHUS JIETEH U MOJIOJIEIKUM.
[Ipuka3 MuHucTepcTBa TpyAa U colualbHOU 3amnuThl Poccuiickoit denepauuu
or 18.10.2013 Ne544n «OO6 yTBepkIeHHH TNPO(ECCHOHATBLHOTO CTaHIapTa
«[lenaror (memaroruyeckas JesITEIBHOCTh B cepe NOUIKOIHHOT0, HadallbHOTO
0011ero, OCHOBHOTO OOIIEro, CpeaHero oOmero oOpazoBaHUs) (BOCIIHTATEINb,
YUUTEINB ) »»

Pacnopsoxenne JlemapramenTta oOmiero oOpaszoBaHusi Tomckoil oOmacth OT
28.09.2018 Ne832-p «O6 yrtBepxknaeHun KoHuenuuu pas3BuUTUS (HUIUKO-
MaTeMaTHYECKOr0 U €CTEeCTBEHHOHAay4YHOro oOpa3oBaHus ToMckoi obnmacTu Ha
2019-2025 rr.».

CaHUTapHO-3MHJIEMHOJIOTHYECKUE TPEOOBAHHUS K YCTPOWCTBY, COJICPKAHHUIO U
opranuzanuu paboTel 00pa30BaTENbHBIX OpraHU3aluil W JOpYrux OOBEKTOB
COUMANLHOW HMHQPACTPYKTYphI Il  JeTeld HW MOJOAEXKH B  YCIOBHSIX
pacnpocTpaHeHuss HOBOW  KopoHaBupycHoW wuHpekuuun (COVID-2019),
YTBEP)KICHHBIE IIOCTAHOBJICHHWEM [ JIaBHOTO TOCYAApPCTBEHHOTO CAHHUTApHOTO



Bpada Poccuiickoir @Denmeparun ot 30.06.2020 Nel6 (3apeructpupoBaH
24.03.2022 Ne67884).
= Jlporpamma paszsutuds MAOY COII Ne 67 r. Tomcka Ha 2020-2024 rr. «K
COBPEMEHHOMY KayecTBY 0Opa30BaHUs yepe3 NPOQHIM3ALUI0 U COLHATH3AINI0
yaamuxcs mkoas [Ipukasz ot 16.04.2020 Ne77-0.
YcraB MAOY COLI Ne 67 r. Tomcka. YtBepxaeH 18.11

OKHCIUTENIBHO — BOCCTAHOBUTEIIBHBIE PEAKIIMU OUYE€Hb PACIIPOCTPAHEHBI B IPUPOJE, TEXHUKE,
ObITy. OOMEH BelecTB B Opranu3mMe, POToCUHTE3, Op0KEHHE U THUEHHUE — BCE ATH MPOLIECChI
CBSI3aHBI C OKHCIIUTEIIbHO — BOCCTAHOBUTENbHBIMU peakuusiMu. OHU HAOII01at0TCs PU
JIEKTPOJIN3€E U BBIIVIABKE METAJIOB, IPY CTOPAHUHU TOIJIMBA U B IIPOLIECCAX KOPPO3HH.
OKMCIUTENBHO - BOCCTAHOBUTEIIbHBIE PEAKIIUN UCIIOJIb3YIOTCS B XUMUYECKOU
MIPOMBIIUIEHHOCTH ISl IOJYYEHHUS IIEJI0UEH, KUCIOT U MHOTUX JIPYTUX LEHHBIX MPOJTYKTOB.
JlanHbIi Kypce OYIET MOJIe3eH TeM yJalluMcsi, KOTOPbIE BRIOpAIH SK3aMEH 110 XUMHUU. MHOTHE
OKUCITUTEIBHO — BOCCTAHOBUTEIBHBIE PEAKIIMHM PACCMATPUBAIOTCS B IKOJILHOM KypCce XUMUH,
HO HEJJOCTATOYHO IMOJHO. MI3yuuB a5ieKTUBHBIN Kypc yuamuecs noznakomsarces ¢ OBP monpo6Ho:
nmo3HakoMsTcs ¢ kinaccudukanuein OBP, u3ydar Bnusaue cpensl Ha npotekanue OBP, nayuarcs
COCTaBJISITh YPAaBHEHUS OKUCIUTEIbHO — BOCCTAHOBUTEIbHBIX PEAKLIUNA METOJIOM 3JIEKTPOHHOTO
OaslaHCca 1 METOJI0M 3JIEKTPOHHO—MOHHOTO0 OanaHca . /laHHas TeMa BbI3bIBAET ONpeIeIEHHbIE
TPYIHOCTH y YYAIlIUXCs, HO OHA OYEHb BakKHA MPHU NOATOTOBKE K EI'D, Tak Kak HECKOJIBKO JIET
MOAPAJT OKUCITUTEIBHO-BOCCTAHOBUTEIBHBIE PEAKI[UU BKIIFOUAIOTCS B 3a1aHus yactu C.
[Tporpamma paccuntana Ha 34 4daca.

INJIAHUPYEMBIE PE3YJIbTATBI

OCBOEHU KYPCA BHEYPOUHOU JIEAATEJIbBHOCTU
JIu4HOCTHBIE:
TOTOBHOCTB U CITIOCOOHOCTH 00YYAIOIIUXCSI K CAMOPA3BUTHUIO M CAMOBOCIIUTAHHIO B
COOTBETCTBUU C 00IIEYEIOBEUECKIUMH LIEHHOCTSIMH U UJeallaMi TPakIaHCKOTO OOIIEeCTBA;
NPUHITHE U pean3alus [IeHHOCTEH 30pOBOro U 6€30MacHoro 0opasa Ku3Hu, 6epexxHoe,
OTBETCTBEHHOE M KOMITIETEHTHOE OTHOIICHHUE K COOCTBEHHOMY (PM3HUECKOMY U
TICUXOJIOTHYECKOMY 3/I0POBBIO;
HEMPUSTHE BPEIHBIX MPUBBIYCK: KYPEHUS, YIIOTPEOICHHS aTKOTOJIsI, HAPKOTUKOB.
YBa)K€HUE K CBOEMY HapoJly, YyBCTBO OTBETCTBEHHOCTH Iepea PoimHOM, ropI0CTH 3a CBOM
Kpaii, cBoro Pouny, nmpornuioe u HacTosIee MHOTOHAIIMOHATBLHOTO Hapoaa Poccuu;
MPUHATHE TYMaHUCTUYECKUX IIEHHOCTEN, 0CO3HAHHOE, YBAXUTEIHHOE U TIOOpOXKeTaTeIbHOE
OTHOILIEHUE K JIPyTOMY YE€JIOBEKY, €0 MHEHUIO, MUPOBO33PEHHUIO;
CIIOCOOHOCTH K COTEPEKUBAHUIO U (POPMHUPOBAHUE TOZUTUBHOTO OTHOIIEHUS K JIOASIM, B TOM
YUCJIE K JIMIAM C OTPAHNYECHHBIMUA BO3MOKHOCTSIMU 3/I0POBBSI U HHBAIIUAM; OEPEIKHOE,
OTBETCTBEHHOE U KOMIIETEHTHOE OTHOIIEHUE K (PU3UIECKOMY U TICUXOJIOTHUYECKOMY 3/I0POBBIO
JIPYTHX JIIOJIeH, YMEHHE OKa3bIBaTh MEPBYIO MOMOIIIb;
pa3BUTHE KOMIETEHIIUN COTPYTHUYECTBA CO CBEPCTHUKAMU, I€TbMHU MIIJIIIIETO BO3pacTa,
B3POCJIBIMH B 00pa30BaTeIbHOM, OOIIECTBEHHO MOJIE3HON, yueOHO-HCCIIeI0BATEIhCKOM,
MIPOEKTHOM M IPYTHX BUIAX JACSITCIHLHOCTH.
MHPOBO33pEHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH, 3HAUUMOCTHU
HAyKH, TOTOBHOCTh K HAYYHO-TEXHUYECKOMY TBOPYECTBY, BIIaJICHUE TOCTOBEPHOMI
nH(pOpMaIeH 0 EPEIOBBIX JOCTIKCHUSX M OTKPBITUSIX MAPOBOW M OTEYECTBEHHOMN HAYKH,
3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHMIX 00 YCTPOMCTBE MUpPA U OOIIECTBA;
TOTOBHOCTH U CIIOCOOHOCTH K 00pa30BaHMIO, B TOM YHCIIE CaMOOOPa30BaAHHIO, HA TTPOTSKEHUH
BCEH )KM3HU; CO3HATEIHHOE OTHOIICHNE K HEMPEPHIBHOMY 00pa30BaHUIO KaK YCIOBUIO
yCHENTHON MPoeCCHOHATBHOM U 00IIECTBEHHOM e TeIbHOCTH;



HKOJIOTHYECKAsl KYJIbTypa, OepeKHOE OTHOIICHUS K POTHOM 3emiie, MPUPOTHBIM OOraTcTBaM
Poccum 1 Mupa; nOHUMaHKE BIHSHUS COIUATEHO-DKOHOMHUYECKHUX TIPOIIECCOB HA COCTOSTHHE
IPUPOIHOHN U COLMAIBHON CPEeIbl, OTBETCTBEHHOCTh 32 COCTOSHHE MTPUPOIHBIX PECYPCOB;
YMEHHSI U HaBBIKU Pa3yMHOTO TIPUPOJIOTIOIH30BAHMS, HETEPIIIMOE OTHOIIICHUE K JCHCTBHSIM,
MPUHOCSIINM BpeJl SKOJOTHH; MPUOOPETEHHE OTBITa KOJIOT0-HAIIPABICHHOH IeATEIHbHOCTH;
OCO3HaAHHBIN BEIOODP OymyIeit mpodeccuu Kak myTh U CIoco0 peam3auyi cOOCTBEHHBIX
YKU3HEHHBIX TIAHOB;

MOTPEOHOCTh TPYIUTHCS, YBAKEHUE K TPYAY H JIOJSM TPYAa, TPYAOBBIM JTOCTHKCHUSM,
JT00POCOBECTHOE, OTBETCTBEHHOE U TBOPUYECKOE OTHOIICHHE K PAa3HBIM BUIaM TPYAOBOM
NEeSITETTLHOCTH.

MeTal’[pe}IMeTHLIe:

PeryasiTuBHbIe YHHBEpPCcAJbHbIe YUeOHbIE 1eliCTBHS

CaMOCTOSITEJIbHO OMPEIEIATh 1EIH, 3aaBaTh NapaMeTPbl U KPUTEPHUH, 110 KOTOPHIM MOXKHO
OMPEIETUTh, YTO 1EJIb IOCTUTHYTA;

CTaBUTH U POPMYIHPOBATH COOCTBEHHBIE 3a7]aul B 00pa30BaTeNbHOM 1EATEIbHOCTH U
YKU3HEHHBIX CUTYaIUsX;

BBIOMPATH MYTh JOCTHXKEHUSI 1I€JIM, TIIAHUPOBATH PEIICHUE TTOCTABJIICHHBIX 3a/1a4, ONTUMHUZUPYS
MaTepHualbHbIC U HEMaTepUaIbHBIC 3aTPATHI;

OpraHu30BbIBaTh 3 (HEKTUBHBIN MOUCK PECYPCOB, HEOOXOUMBIX JIJISI TOCTHKEHUS
MOCTaBICHHOW ENIH;

COIIOCTABJISITh [TOJIYYE€HHBIN pe3yNbTaT ACSITEIbHOCTH C TIOCTaBJICHHON 3apaHee LEeNblo.

Ilo3HaBaTe/IbHbIE YHHBEpPCAJIbHbIE yUeOHbIe JeiicTBUS

MCKaTh U HAXOAUTH 0000IIEHHBIE CIIOCOOBI PEIIeHHs], B TOM YUCIIE, OCYIIECTBISATh Pa3BEPHYTHIN
WH(OPMAIMOHHBIN TIOUCK U CTABUTh HA €0 OCHOBE HOBBIC (YUCOHBIC U TO3HABATEIILHEIC)
3a1a4u;

KPUTHYECKH OIICHUBATh U HHTEPIPETUPOBATH HHPOPMAIIUIO C PA3HBIX MO3UIIUI, paCO3HABATh U
¢dbuKcUpoBaTh MPOTUBOPEUHS B HHPOPMAITMOHHBIX UCTOYHUKAX;

WCIIOJIb30BaTh PAa3JIMYHbIE MOIEIIbHO-CXEMAaTUYECKUE CPEACTBA JIJISl MPEICTABICHUS
CYIIIECTBEHHBIX CBS3EH M OTHOIIEHUH, a TAKKE TPOTUBOPEUYMH, BBISBICHHBIX B
MH(OPMAIMOHHBIX UCTOYHUKAX;

HaXOJUTh U NPUBOJIUTH KPUTHUUECKHE APIyMEHTHI B OTHOLLIEHUH IEUCTBUN U CYKIECHUM IPYroro;
CITIOKOMHO M Pa3yMHO OTHOCUTBHCS K KpUTHYECKUM 3aMEUAHHSIM B OTHOIIIEHUU COOCTBEHHOTO
CYXKJICHUSI, pACCMaTPUBATh UX KaK Pecypc COOCTBEHHOTO Pa3BUTHS;

BBICTpauBaTh MHAUBHUIYAIbHYIO 00pa30BaTEIbHYIO TPACKTOPHUIO, YUUTHIBAS

OTPaHUYEHUS CO CTOPOHBI IPYTUX YYACTHUKOB U PECYPCHBIE OTPAHUYCHUS; MEHATD U
YAEPKUBATH Pa3HbIC MMO3UIMU B IO3HABATEILHON AEATEIIBHOCTH

KovMMyHuKaTHBHBIC YHHBEPCAJbHbIC YUeOHbIE 1eHCTBUS

OCYILIECTBIIATH JAEJI0OBYI0O KOMMYHHUKAIIMIO KaK CO CBEPCTHUKAMHU, TaK U CO B3POCIBIMU (KaKk
BHYTpHU 00pa30BaTeIbHON OpraHu3aluy, Tak 1 3a ee MpeieaamMu), o101MpaTh NapTHEPOB IS
JIETIOBOM KOMMYHHKAITUU UCXOJIS U3 COOOPKEHUI PE3yIbTAaTUBHOCTH B3aHMMOJICHCTBUS, a HE
JIMYHBIX CUMIIATHH;

IIPY OCYIIECTBICHUU TPYNIOBON pabOThI OBITh KaK PYKOBOJUTEIEM, TaK M YWIEHOM KOMAaH/Ibl B
Pa3HBIX pOJsiX (TEHEPATOP UICH, KPUTHK, HCTIOTHUTENh, BRICTYNAOMINMA, SKCIIEPT U T.1.);
pa3BepHYTO, JOTUYHO M TOYHO M3J1araTh CBOIO TOUKY 3PEHUS C HCIIOJIb30BAHUEM aJIeKBaTHBIX
(YCTHBIX M MHCBMEHHBIX) S3BIKOBBIX CPEJICTB;



MNPEJIMETHBIE.

1) B1azieHne OCHOBOMOIAraloMMU XUMUYECKUMU MOHATUSMU, TEOPHUIMH, 3aKOHAMHU U
3aKOHOMEPHOCTSIMH; YBEPEHHOE MOJIb30BaHNE XUMUYECKOM TEPMUHOIOTHUEH U CUMBOJIUKOM;
2) BNa/ieHHE OCHOBHBIMM METO/IaMU HAyYHOTO [103HAHUS, UCIIOJIb3YEMbIMU B XUMHH:
HaOJr0IeHNe, ONMCaHNe, U3MEPEHHUE, SKCIIEPUMEHT; yMeHUe 00padaThiBaTh, OOBACHITDH
Pe3yJIbTaThl TPOBEICHHBIX OIBITOB U JAENaTh BBIBOJbI; TOTOBHOCTh U CLIOCOOHOCTH MPUMEHSITh
METO/IbI TO3HAHUS IPU PELICHUH MPAKTUYECKUX 3a]1aY;

3) copMUpOBaHHOCTH YMEHHS JaBaTh KOJINYECTBEHHBIE OL[CHKH U IPOBOIUTH PACUYETHI 10
XUMHUYECKHM (HopMyJIaM U ypaBHEHUSIM;

4) chopMHpOBAaHHOCTH COOCTBEHHOM MO3UIIMU IO OTHOIICHUIO K XUMUYECKOW HH(pOpMaLuy,
MOJIy4aeMOM U3 pa3HbIX HCTOYHUKOB;

5) nas oOyyaromuxcsi ¢ OrpaHMYEHHBIMU BO3MOKHOCTSIMU 37J0POBbSI OBJIA/IECHHE OCHOBHBIMU
JOCTYIHBIMU METOJJaMH HAY4YHOI'O IIO3HAHMS;

6) AJIs CJETIBIX U CIa0OBUAAIIUX 00YYAIOIIKUXCS OBIAJICHHUE MTPABUIIaMU 3alTUCH XUMHYECKUX
(dhopMyII C HCTIOIB30BaHUEM pelibe(PHO-TOUEUHOM cucTeMbl 0003HaueHu# JI. bpaiins.

Coaep:xanue Kypca.
BBenenue. B Mupe okucjMTeIbHO-BOCCTAHOBUTEIbHBIX peakiuii. Teopusi OKMCJIANTEIBLHO-
BOCCTAHOBHMTEJIbHBIX PeaKIU.

Crenenb okucienus. Pacuer crenenu okucnenus. Peakiuu 6e3 u ¢ U3MEHEHHEM CTENIEHU
okucneHus. OKuUCIIeHne, BOCCTaHOBJIEHUE. BaxxHelne BOCCTAaHOBUTENH U OKUCIIUTEIH.
Kinaccnpukanusi OKMcJIMTEIbHO-BOCCTAHOBUTEIbHBIX peakuuid. OKUCINTEH.
BoccranoBureu.

Knaccugukaius OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINI: MEKMOJICKYIISIPHBIC
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIMN; BHYTPUMOJIEKYJISIPHBIE OKHCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUH; PEAKLIUN CAMOOKHUCIEHUSA-CAMOBOCCTAHOBIICHUSI.

Metoabl cocTaB/ieHHs] YyPABHEHUH peakIuid.

MeTto/1b1 cOCTaBlIEHUsI YPAaBHEHUIN PEAaKIMi: METO/1 AJIEKTPOHHOIO OajilaHca; METO/]
noJjlypeakuuid. BiausiHue cpenpl. AITOPUTM COCTABIIEHUS OKUCIINTEIBHO-BOCCTAHOBUTENBHBIX
peaKuii METOI0M 3JIEKTPOHHOr0 OajlaHCca, METO/I0M 3JIEKTPOHHO-UOHHOTO OaslaHca.
buoJiornyeckoe 3HaYeHHE OKMCIUTEIbHO-BOCCTAHOBUTEJIBHBIX IIpoLeccoB. Meron
OKHCJICHUSI-BOCCTAHOBJIeHUs (OKcuAuMeTpHs). PoJib OKHCINTENbHO-BOCCTAHOBUTEIbHBIX
NPOLECCOB.

OKHCINTEIBHO-BOCCTAHOBHUTEIbHBIC CBOMCTBA COCIMHEHNH MAPraHla B Pa3JIMYHBIX
cpenax.

Oxcua mapranmna (II) u (IV). I'mapoxcunsr u conmu mapranua (II). MnO2 — okuciurens. MNnO2 —
BocctanoBuTenb. Coeaunenus mapranua (VI). Coenqunenus mapranma (VII): okcua mapranma
(V1) Mn207 u nepmanranat kanust KMnOa. Ilepmanranar kamus KMnOy B kucioii cpene, B
HEUTPAJIBHOM CpeJie, B IEJIOYHOMN Cpee.

IIpumeHeHMe NepMaHraHaTa Kajausi B XHMHYEeCKOM aHAJIH3e.

Metoa nepMaHraHaTOMETpUH (TUTpOBaHME iepMaHraHatom). OOI1as XapaKTepUCTHKA.
[TpuroroBneHue U CBOMCTBA pacTBOpa NepMaHranara. I lepManranaromeTpuyeckoe onpeaeieHne
HEOPraHMYECKUX U OPraHMYECKHUX BEIIECTB.

OKHCIHUTEJIBbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA COCIMHEHUI XPOMa B pa3/IMYHBIX cpeaax.
Oxkcunst xpoma (II), (III), (VI). T'uapoxcuast u conu xpoma (II) u (III). I'ekcaruapokcoxpomar
(IIT) marpus. Xpomatel U AUXPOMATHIL.

OKHCIHUTEJBbHO-BOCCTAHOBUTE/IbHBIE CBOMCTBA NMEPOKCH/IA BOAOPOa B PA3JIMYHbIX Cpeaax.
OKHCIHUTEJBbHO-BOCCTAHOBUTE/IbHbIE CBOMCTBA KOHLEHTPHPOBAHHOMN CEPHOI KMCJIOTHI.
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B3aumopeiicTBre ¢ MeTauiaMu: MIEJIOYHBIMU, HIEJIOYHO3EMETbHBIMU, TSHKEIBIMU.
Bs3auMozeiicTBue ¢ HeMeTamiaMu. BzanMoneicTBHUE CO CIIOKHBIMHU BEIIECTBAMMU.
OKHCIUTEIbHO-BOCCTAHOBHUTEIbHBIE CBOMCTBA coequHeHuii cepnl (IV).

Oxcup cepsl (IV). CepHucras KucioTa, COJIM CEPHUCTON KUCIOTHI — CYIb(UTHI.

Coennnenus azora (III). A3orucras kucaora. Hurpursl.

OxkuciauTe/bHbIE CBOICTBA 230THOM KUCJIOTHI.

B3auMozeiicTBue ¢ MeTalIaMK: IIEJOYHBIMU U HIEJIOYHO3EMENbHBIMU. B3anmoaeincraue ¢
MarHueM, IIMHKOM, JKeJIe30M. B3anMoaecTeue ¢ TsoKeIbIMU MeTauiaMu. B3anMmoeiictBrue
30JI0TO ¥ IJIATUHBI C «IIapCKOil BOAKOWY». B3anumoneiictBue ¢ HemeTamiamu: dpochopom,
YIIepooM, cepoii, Homom. BzaumoelicTBre CO CIOXKHBIMU BEIIECTBAMHU: C CYIb(OUIOM MeTU
(1) CuS, mupurtom FeS, cynsbumom mermbsaka (I1I) AszSs, cepoBogopomom H2S, okcraom cepsl
(IV) SO, fiomunom kanus KI. B3aumoeiicTBue HUTPATOB ¢ aKTUBHBIMU METaJIJIAMH,
HEMETaJUIaMH.

OKHCIHUTEJBbHO-BOCCTAHOBUTE/IbHBIC PEAKIMHU ¢ Y4ACTHEM OPraHN4YeCKHX BellecTB.
HUcnonb3oBanue MeToaa noypeakuuii 1 OBP ¢ yuacTuem oprannyecKkux BelecTs.
OkucnIUTeNbHOE AUTUIPOKCHITMPOBAHNE AJIKEHOB: B HEUTPAJIbLHOM Cpelie, B KHCIION Cpelie.
OxucneHue aJKkuiIbHBIX TPYII B apeHax: B KUCIIOHN cpefie, B LIeI0UHO0H cpeae. OKUCIuTeNbHOE
pacuIeIIeHHe 030HOM Ti- CBSI3€W B alIkeHaX U apeHax. OKUCIIeHNE CIIUPTOB: B KUCIION Cpejie.
Oxkucnenne kKapOOHUIIBHBIX COSUHEHHI: B KUCIION cpesie. Peakiiny OKucieHus anKkeHoB: B
HEUTpaJIbHOU cpelie, B KUCoM cpeae. OKHUCIeHUe alKUHOB: B KUCIION cpelie; B HeNTpaabHOU
cpene; B meno4Hou cpeae. OKUCICHUE apOMaTHYECKUX COCTMHEHHI: B KUCIION cpefie: B
LIEJIOYHOM cpefie; B HEUTpaIbHOU cpeie.

Oxkucienne cnupToB.

OKWuCIIeHNE IEPBUYHBIX CIIUPTOB B aJIbJACTU/IBI B KUCIIOM cpenie. OKHUCIeHne BTOPUYHBIX
CIIUPTOB B KETOHBI B KUCJION cpezie. OKUCTUTENBHOE PacIeIUICHHE O-TJIHKOoIeH. OKUCIeHNe
MEPBUYHBIX CIUPTOB B KapOOHOBBIE KUCIIOTHI B KHCIION cpene. ['opeHne cnupTos.
HerunpupoBanue cnuptoB. BoccraHoBieHne criupToB.

Oxucienne KapOOHUIbHBIX COeIMHEHUIA.

KauectBennsie peakunu Ha anpaeruabl. OKUcIeHne albJAeTH/Ia: B KUCION CpeJie; B METOUYHON
cpene. Okucienrne KeTOHOB: B KHCIIOH cpeie; B Ieno4Hol cpefe. OcOOEHHOCTH apOMaTHYECKUX
aJbJETU]IOB U KETOHOB.

OxucieHnne yrieBojaoB.

Buapl gesiTeJILHOCTH:
PenponyKkTuBHBI;
OBpUCTUYECKHIA;
OOBSICHUTETBHO-UILTIOCTPATUBHBIN;
[TpobnemHbIif;
YacTUYHO-TIOMCKOBBIH;
IToncKOBEIi;
Pemenne 3amau;
TBopueckui;
BriBoa 1 oka3atenscTBO GOpMyII;

. Perienrie KOTM4eCTBEHHBIX U KAUECTBEHHBIX 3a]1a4;

. CamocrosTenbHas padbora;

. Konrponbnas pabora;

. CamonpoBepka;

. Bzaumonposepka;

. UcciaenoBaTenbCKUM.



10.

11.

12.

TemaTnyeckoe MIAHMPOBAHUE BHEYPOUHOIl padoThI
«Xumusa B EI'I»

Neri/m Ha3Banwme pasnena, rmaB KonnyecTBo yacoB Bcero
N3 Hux (POopMBbI KOHTPOJIN)
Kontp.
pabor

BBenenue. B Mupe OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIUNA. TEOpHst OKMCIUTEIBbHO-

BOCCTaAaHOBHUTCIIbHBIX peaKHHﬁ.
2

Knaccugukaiusi OKHCIUTENbHO-BOCCTAHOBUTEIBHBIX peakuuii. Okuciaurenu. BocctanoBuTeny.
2

MeTo/p1 cOcTaBNIEeHUS] ypaBHEHU N peaKIIUid.

buonornyeckoe 3HaUeHNE OKMCIMTEIbHO-BOCCTAHOBUTEIBLHBIX IMpoIecCCOB. MeTtoJ OKMCIICHUSI -

BOCCTaHOBJICHHUA (OKCI/IIII/IMCTpI/IFI). Poab OKHCINTEIRHO-BOCCTAHOBUTECIBHBIX IMponecCCoB.
2

OKHCIIMTEIFHO-BOCCTAHOBHUTEIIFHBIE CBOMCTBA COGI[I/IHCHI/Iﬁ MapraHia B pa3jiIM4HbIX CpCaax.
2

HpI/IMeHeHI/Ie NneépmMaHraHara Kajiud B XUMHYCCKOM aHAJIN3C.

2

OKHCIUTEIBHO-BOCCTAaHOBUTEIIBHBIC CBOMCTBA CO€JUHEHUI XpoMa B pas3/IMYHBIX Cpcaax.
2

OKHCIUTEIBFHO-BOCCTAaHOBUTEIIBHBIC CBOMCTBA IEpOKCHUa BOAOPOAA B pa3JIMUHBIX CpCaax.
2

OKHCIUTENIbHO-BOCCTAHOBUTEIBHBIE CBOIICTBA KOHIIEHTPUPOBAHHOW CEPHOM KHCIIOTHI.

2

OKHCTUTENEHO-BOCCTAHOBUTEIBHBIC CBOMCTBA coenHeHnH cephl (IV).
2

Coenunenus azota (II1). Azotucras kucinora. Hutpursr.
2



13.

14.

15.

16.

OKHCIIUTENRHBIE CBOMCTBA a30THOU KHUCJIOTHI.
3
1

OKuCIUTENBHO-BOCCTAHOBUTENBHBIE PEAKIIUU C YYaCTHEM OPIaHUYECKUX BEILECTB.
Hcnonp3oBanue mMetoaa nonypeaxuii st OBP ¢ yyactreM opraHuueckux BEIIECTB.

3
OxkucneHue CrupToB.

2
Oxucnenne KapOOHMILHBIX COSTUHEHHIM.

2
OKWuCIIEHHE YTIIEBOJIOB.

2

1
Hroro

34
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