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HoacumTeasHan 3amEcKa

Breypounas jesrensHOCTs «MHpP XHMEHY nperHasHadeH Juis ofygaromuxcs 9 kiacca,
PaBIIMX MPEIMCT XMMHU U ClavM dSk3aMeHa B ¢opme OI'D u mimammpyiommx B aaisHeHImeM
ICHHE XUMUH Ha NPOoQHILHOM YPOBHE.

Llent JaHHOTO Kypca — NOATOTOBKA H NOJIEPIKKA BEITYCKHMKOR 9 Kiacca IIKOMEL, MOMOING B
OTOJICHAN KOTHHUTHBHBIX, NHYHOCTHBIX ¥ IPONECCYANBHBIX TPYOHOCTEH B NMEPHOX NOATOTOBKH K
IMEHY.

Pesynbrarom coemectHO# mesTensHOCTH ofyuarommxcs 9 Kacca H IeNarora Oynyr smnsTeCs
¥IBTATE! IPOOHOTO TECTMPOBAHHSA, 4 B KOHEYHOM HTOTE — HTOTOBAs ATTECTAIHS ofyJaromumxcs 1o
IMCETY XHMHIL.

B cootserctBEE ¢ TpefoBaHmsME DemeparnHOro FOCYTapCTBEHHOTO  06pa3oBaTeIbHOro
HIapTa OCHOBHOTO OOIIEro oOpa3soBaHHA BO3HHKIA HeOGXOMMMOCTH B pa3paboTKe HpOrpaMMel
'YPOUHOH JeSTeNbHOCTH, NO3BOIIOIEH pacImHpuTh H YyIIyOHTE CBOH 3HAHHMA IIO XHMHH,
OPMHEPOBATH HABBIKH HCCIEIOBATENILCKON eI TELHOCTH.

Armyansrocms TpOrpaMMEl CBSI3aHA C BO3MOMKHOCTEHIO o0ygaromerocs: BHOpats mpoQHUIbHBIH
:aMeT o0ydYeHHS B CTAPIIMX KJIACCAX HIM M3MEHHTH CBOM BEIOOD. DK3aMeH IO xuMuH TpefyeT o1
YHAIOMHUXCA MHOTMX 3HAHHMH M IOHSIHH HE TOINBKO B OONACTH HEOPraHHYECKOMH XHMHHM, HO H
FaHWYECKOH XMMHEH; BIaJIETh NPAaKTAYCCKIME HABBIKAMA A YMETH NIPEMEHATEH HX B APYTO# CHTYaIlHH.
EATHA [0 BHEYPOYHOH JCATENBHOCTH «MHp XHMHH» TIpe/IHAZHAYCHEI JUIS TEOPETHYCCKOH H
AKTHYECKOH TOMOIM B IOATOTOBKE K [OCYZapCTBeHHOH HTOrOBOM arrecranyy. 3aHSTHS
HCHTAPOBAHBI HA MOBTOPEHHE, CHCTEMATH3AIMIO W YIyOJIeHHOEe M3y4YeHHEe Kypca XHMHH OCHOBHOMN

KOIBL, a TaKKe Ha IIOATOTOBKY oOywarommxcs 9-x kmaccos k¥ OID m 00y9arommxcsi, KOTOpHIE
IOHPAIOT XMMMIO I JaibHEHMmero ofydeHns B npodrte. 3aBATHA IO IpPOrpaMMe BHEYPOUHOH
STEMBHOCTH «MHEp XHMHMY IOMOTYT Peai30BaTh 00yIaIonmMes TIPOCKTHI IO BRIOpPAaHHEIM TEMAaM.

Hogusnoii nanHoil mporpaMMEl SBISETCS TO, 9TO B OCHOBE JIEHKHT CHCTEMHO-ACATENLHOCTHBIH
IXOJI, KOTOPEIH CO3/2€T OCHOBY IS CAMOCTOSTENBHOTO YCHEIHOTO YCBOEHMS 00YIAOIMUMICA HOBBIX
2HVH, YMEHWH, KOMICTEHIHH, BHIOB U CHOCOGOB JEATENBHOCTH B OGECHeumBacT COOTBETCTBHE
ZTETLHOCTH OOYHaIOMMXCA HX BO3PACTYy M WHAMBHAYAIEHEIM OCOOSHHOCTSM. OMOIHOHATIBHOE
DCAHUBAHUE MIPONECCA OTKPBITHS SBISETCS OCHOBOM MOTHBAHH K 3HAHMSM, CTHMYJIITOPOM CaMmoi
ICTECHHOH JICATCIBHOCTH B  NOCTEDKCHHH LeNlel JNHYHOCTHOTO, CONHATBHOTO H IIO3HABATENEHOTO
SBHTHSA 00YYArOIMHXCS.

IIporpamma paspaGoTana Ha OCHOBE CIETYIOIHX HOPMATHBHEIX JIOKYMEHTOB:

* OenepanbHbLi 3aK0u Ne273 @3 or 29.12.2012 1. «O6 obpazosanuu B Poccuiickoit ®epeparmmy;



» OexepaipHEBIE TOCYAaPCTBEHHBIA 00pa30BaTeNbHbBIH CTAHAAPT OCHOBHOTO 00mero obpasoBaHus,
VIBSDXICHHBIA npmKkazoM MunucteperBa o0pazosanus B Haykm Poccuiickoii ®enepanua ot 17
aexa0ps 2010 r. Ne 1897,

s TpeOoBaHHS K OCHAIIEHHIO 00pa3’0BaTENbHOIO HPOIECCa B COOTBETCTBHH C COJAEPIKAaTENLHBIM
HanQJIHEHHEM — y4eOHBIX — MpeJAMETOBR  (eEepaTbHOr0  KOMIIOHEHTa  TOCYHApCTBEHHOTO
00pa30BaTeNLHOTO CTAHAAPTA, YTBEPXKICHHbI NpukazoM MuHucTepcTBa 00pa3oBaHys H HayKH
Poccutickoit @epepamuu ot 4.12.2010 r. Ne986;

« CaullgH, 2.4.2.2821-10 «CaHuTapHO - SHHAEMHOIOIHYECKHEe TpeDOBaHHS K YCHOBMSM H
opraEmzanuy oOyueHuss B 0oOmeoOpa3oBaTeNbHBIX  YYPEKACHHSAX,  YIBEDXKICHHbBIE
moCTaHOoBIeHEEM [ JIaBHOTO TOCYAapCTBEHHOTO caHuTapHoro Bpaga P® ot 29.12.2010r. Ne189».
32E9THI OIPOBOASTCA HHAUBHIYAILHEIE H IPYIIIOBEIE.

ITeas IporpaMMBL:

- TOATOTOBKA H MOANCPKKA BHITYCKHHKOB 9 Kjacca IOKOJBI, NOMOIE B NPEOJOICHHH
TEETHEHEIX, IAYHOCTHBIX U TMPOIECCYANbHBIX TPYAHOCTEH B EPHOJ MOArOTOBKH K SK3aMEHY.

3a0auu NporpaMMBl BHEYPOIHOH AEATEILHOCTH 110 XHMHH:

OCBOSHHE BAXXKHEHIIHX 3HaHWM OO0 OCHOBHBIX IOHITHSX M 3aKOHaX XHMHH, XHMMHYECKOH
MBOIHKE;

OBIQICHAC YMCHUAMHE HaOIONATh XUMHYESCKUE SBICHUS, IPOBOJUTE XUMHUECKHH SKCIIEPHMEHT,
0S0IETH PACYETHI HA OCHOBE XEMATECKHX (OpMYII BemecTB H ypaBHEHHH XUMHIECKUX PEaKIHH;

Da3BHTHE TMO3HABATCIBHBIX HHIEPECOB W HHTEINIEKTYalbHBIX CIOCOOHOCTEH B Iponecce
o=sIeEHS XHMHYECKOr0 SKCIEPHMEHTa, CaMOCTOSTEILHOr0 NpHoOpeTeHHs 3HaHUH B COOTBETCTBUH C
IEEEEFOITHAME KU3HEHHBIME OTPEOHOCTAMY;

BOCIIHTAHHE OTHOINECHHMS K XHMHM Kak K OJHOMY H3 OQYHJaMEHTaJbHBIX KOMIOHCHTOB
TSCTRO3HAHHWS M DJIEMEHTY oO0InedenoBedeckoi KyNbTYpHI, NPUMEHEHHE IMONYYCHHBIX 3HAHWH H

\=E=wi 175 WCIIOJIF30BaHUs B HECTAHIADTHOU CHTYAIHH.



ILnaaupyeMble pe3yIbTATHI

Ha zaparmsx BEEYpOTHOH NearensHOCTH « Mup XuMum» o0ydaronyecs OMOMHAT CBOX 3HAHUS IO
(¥, TIOBBICAT CBOM YpOBEHBL TEOPETHUECKOM W SKCIICPUMEHTANLHOH IOJATOTOBKU. 3aHATHS NIPU3BAHEL
OyIWTH y yUalmuxcs HHTEpeC K XHMAYECKOH HayKH, CTUMYJIMPOBaTh JAIbHEHINee H3ydeHHE XUMMAH.
AAYECKUE 3HAHUS, CHOPMHUPOBAHHBIE HA BHEYPOUYHBIX 3aHATHAX, NOMOrYyT OO0ydarommMcs B
TOTOBKE K DK3aMEHY II0 XMMHH ¥ B JajibHEHIIeM OCO3HAHHO BHIOpaTh HalpaBlIcHHE NPOQPHIBLHOTO
GEHMSL.

TlpeaMeTHLIME Pe3yIbTATAME OCBOCHHS IPOTPAMMBI SIBJISIOTCS:

- B TIO3HABATENLHOW cepe: OMHCHBATL JIEMOHCTPAIMOHHBIE M CAMOCTOATEILHO IPOBEACHHEIE
OEPHMEHTBI, HCTIONB3YA I TOr0 PYCCKH S3BIK M S3BIK XUMMHM; HaOMIOIaTh JEMOHCTPHpPYEMEIe H
OCTOSTENILHO IIPOBOJIUMEIE ONBITHI, XUMUIECKHE PEaKliM, IIPOTEKAONIHE B IPHPOJE U B OBITY;

- B IIEHHOCTHO-OPHEHTAAOHHO#H cdepe: CTPOUTEL CBOE NOBEICHHE B COOTBETCTBHH C IIPHHIHUIIAMHE
€XXHOT'O OTHOIIEHHS K IIPHPOJIE;

- B TPYIOBOH chepe: IUIAHUPOBATH U OCYIIECTBILITH CAMOCTOSTENbHYIO padOTy 110 NOBTOPEHHIO H
OSHHUIO TEOPETHYCCKOM HaCTH, MIAHAPOBATE U MPOBOAWTE XUMHYECCKHH JKCIIEPHMEHT; HCIIONb30BaTh
IECTBA B COOTEETCTBHH C HX IIPEHAZHAYCHHUEM H CBOHCTBaMH,

- B chepe OGe30macHOCTH KH3HEHEATEIHHOCTH: OKa3bIBATh NEPBYIO DOMOINb IPH OTPABICHHAX,
rax W APYTHX TpaBMaX, CBI3aHHEIX ¢ BEIECTBaMU ¥ 1a00paropHEIM 000pyIOBaHUEM.

JIHYHOCTHBIMHU Pe3yAbTATAMHE ABIAIOTCH:

- B IEHHOCTHO-OPHEHTANAOHHOH cepe — TyBCTBO TOPAOCTH 32 POCCHHCKYIO HAYKY, OTHOIIEHHE K
Iy, OelleyCTPeMIEHHOCTh, CAMOKOHTPONL H CaMOOIICHKa;

- B TPYHOBO# cepe — TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY AanbHelmred obOpasoBaTelbHON
EKTOPHH;

- B TIO3HaBaTeNbHOM cdepe: MOTHBALHA YYCHHSA, YMECHHE YIPaBIATH CBOEH I103HABATEIBHOM
TEIBHOCTH.

MertanpenMeTHLIME Pe3yALTATAMH SBILTIOTCI:

- BIaJicHHE VHHBEPCAILHBEIMA €CTECTBEHHO-HAYYHEIME CIIOCODAME JIeSTEIbHOCTH: HalmoxeHue,
[EpEeHHE, KCIIEPHMEHT, Y4eOHOE HCCIICI0BaHNE;

- yMeHHE TeHEPHPOBATEH HJIEH, ONIPENIENATE CPEICTBA, HEOOXOJMMEIE JUIS HX PeaTn3allin;

- YMEHHE OHpEeHENsaTh LENH W 33a9H JEATEILHOCTH, BEIOHpATh CPENCTBA pealn3alid HeNH A
IMEHSTh UX HA IPAaKTHUKE;

- HCIIOIIB30BaTh PA3IIMYHEIC HCTOUYHHKHY 1A MONYYCHHA XUMHYECKO#H I/IH(I)OpMaI[HH.



OcsoeHre mnporpaMMBI BHEYPOYHOH HAEATEILHOCTH OGYHAIOIUMUCS [O3BONET HONYIHUTH
IVIOIHE PE3YJIbTATHL:

B cyepe pazeumus AuuROCHIHGIX YHUBEPCATIbHBIX YUeOHbIX deiicmeuii ¢ pamKax:

1. Koenumuenozo xomnonenma 6yoym copmuposanvi:

- OCHOBEI COIMAIBHO-KPHTHYCCKOTO MBIIUICHMA, OPHEHTAIHS B OCOOCHHOCTSX CONHANBHBIX
DIISHHH H B3aHUMOJCHCTRHIM;

- OKOJIOTHYECKOe CO3HAHME, MPH3HAHWE BHICOKOH HEHHOCTH SKM3HU BO BCEX €€ MPOSBICHHAX;
BILT [IOBEJEHMS B YPE3BEIAUHBIX CHTYAIUSX.

2. Ilennocmno20 u sMOYUOHANLHO20 KOMUOHENMOE Gydem cihopmuposana:

NOTPeGHOCTS B CAMOBEIPA;KCHAN ¥ CaMOPEaH3aliy, CONHAILHOM IPH3HAHMH.

3. Hesmenvrocmnozo xomnonenma 6yoym cgpopmuposansi:

- YMCHHC BECTH JMANOr HAa OCHOBE DPABHONpPABHEIX OTHOICHWH M B3aHMHOIO YBaKCHHS H
HATHS;

- YCTOMYMBEIA IIO3HABATENBHHBIA HHTEPEC M CTAHOBICHHE CMBICIOOOpasyromel (yHKIHA
23BaTENHHOTO MOTHBA;

- FOTOBHOCTH BEIOOpa mpodHNEHOIo 06pa3oBaHysl.

2. O6y9aronuiics OMYIHTE BO3MOXKHOCTS JUIsl (JOPMAPOBAHHS:

- BRIPIKCHHOH YCTOHYHBOM yueOHO-I03HABATEIHHON MOTHBAIMH M HHTEpECa K YIEHHIO,

- TOTOBHOCTH K CaM000pa30OBaHUIO H CAMOBOCIIMTAHHIO.

B cihepe pazsumua pezynamugHsixX YHUGEPCANLHBIX YUOHBIX Oelicnanii o0yuarowuica

1. Hayumrcs:

- LCIICTIONAarantIo, BIIIFOYas IOCTAHOBKY HOBBIX Ielnel, mpeoOpa3oBanue MpakTHIecKoi 3a/iauy B
HaBaTeNbHYIO;

- CaMOCTOATEIIPHO AHAIM3HPOBATH YCJIOBHS MOCTHXKGHHS LEM HA OCHOBE y4eTa BBHIIEIECHHBIX
TeIEM OPHEHTHPOB JAEHCTBHS B HOBOM yIeGHOM MaTepHaie;

- IJIAHUPOBATH MYTH JOCTHKEHUS MENeii.

2. [TomyvuTs BO3MOXHOCTD HAYIHUTECA:

- CaMOCTOSTENIBHO CTABHTE HOBEIEC yueOHbIe HEJH M 319K,

- TIpA [UTAHHPOBAHKK JOCTHXKEHHS LENeH CaMOCTOATENBHO M aIeKBaTHO YYHTHIBATH YCIOBHS M
ACTBa MX JOCTIKCHU.

B cihepe pazeumua KOMMYHUKAMUGHBIX PRUSEPCANBHBIX PUEOHBIX dCiicHeu obyuarowyuiica

1. Hayawres:

- 37ICKBATHO HCIOJB30BATh Pe4b A IUIAHMPOBAHMUS H PETYIISAIAHA CBOEH NeaTeTbHOCTH,

- 8JICKBATHO HCHOIB30BAaTh PEUEBEIC CPEACTBA U PEIICHHS PA3NIMIHBIX KOMMYHHKATHRHBIX

E=I BIaCTh YCTHOﬁ ¥ IUCEMEHHOKU PEUBIO; CTPOXUTH MOHOIOTHYIECKOC KOHTEKCTHOE BRICKA3LIBAHHAE;
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T EEESOSRIEETS B ILIZEEPOBATh yIe0H0e COTPYJHHYECTBO C YUATENEM H CBEPCTHAKAMH;
EETSTDEDOBETECE B IDYOIY CBEPCTHHKOB M CTDOHTH MPOAYKTHBHOE B3aHMOJAEHCTBHE €O
EoEmrEeE B B3POCTLIMH.
2 Tlogy=®Ts BOIMOXHOCTH HAYIHATECH:

&Te EaA CS0f EEHIOHATHRY B OPTAaHUA3AHH COBMECTHOTO JICHCTRYA,

- OE=3EBaTH HOIIEDEKY H CONSHCTBHE TeM, OT KOTO 3aBHCHT JOCTHIKCHHE IIENH B COBMECTHOM

el TR

|
_—— L.

E coepe pazeumus no3Ha6ameIbHbIX YHUGEPCANILHBIX YUEOHBIX 0eliCeutl 00y uauiuiics
1. Hayawreq:

- OCHOBaM PEIA3alHH IPOEKTHO-UCCIENOBATENLCKOH AeATEHHOCTH,

- DDOBOJMTE HaOMOAEHNT B SKCIEPUMEHT N0/ PYKOBOJICTBOM YUHUTEILS;

- OCVINECTBISTH PACIIMPEHHBIH MOMCK HHGOPMANNH ¢ HCHONB30BAHHEM pecypcoB OHONHOTEK M

e

Z. IToTy9uT BO3MOKHOCTE HAYUHUTRCS:

- CTaBHTE IIpo0JIeMy, apTyMEeHTHPOBATh €€ aKTYallbHOCTE;

- CaMOCTOSTENBHO MPOBOJHUTEL HCCICHOBAHMY HA OCHOBE IPUMEHEHHS METONOB HAOMONEHHT B
EDEMEHTa;

- BEIIBHIaTh THIOTE3E! O CBA3IX H 3aKOHOMEPHOCTSX IPOIIECCOB;

- ODTraHH30BaTh UCCIICA0BAHNE C [IENBI0 IPOBEPKH THIIOTE3bI;

- JeJ1aTh YMO3aKIFOYEHHUA U BbIBO/BI HA OCHOBE apIyMECHTAIAM.

[IporpammMa BHEYPOYHOH AESTENBHOCTH N0 XUMHH «MEp XUMHM» PACCYMTaHA HA ydammuxcd 9
0= (34 gaca).



Cogep:xanne OpoOrpaMMEL.
BHEYPOTHOH NeATeIbHOCTH 0 XHMHAH «VIHp XHMHM

[TporpaMma 3aHATHE COCTOHUT U3 HYETHIPEX Pa3AEIIOB:

1. Ocobernnocta OI'3 110 XHMHH.

2. IToBTOpenye U yriyOIcHHE TEOPETUIECKOT0 MATEPHANIA, METOIHKA PEINSHAS 3a/aHmii Pa3Horo
HS CIIO0KHOCTH.

3. TecTOBBIH IPaKTHKYM.

4. BEIIONHEHHE IPOEKTHO-ACCIISIOBATENLCKHUX paboT.

OcnoBHoE comepxanne

Paznen 0. Bxoamoii cpes KM 3a 2022r. — 219

Paspen 1. Ocobennocta OI'D mo xuvmnm B 2023r. — 19
— Komu(HUKaTOp 31EMEHTOB CONCPIKaHMI

— cnenupuxamus Kamor OI'D o xumus

— uHpopManuoHHEIEe pecypesl OI'D

Pazgen 2. «Mup XBMHEH» — TCOPETHYCCKHH MaTepHal IO HEOPTaHHMYCCKOH XHMHUHM H
OHAYaJBHBIM [PEICTABICHHMAM II0 OPraHMYeCKOd XWMHM, METOAMKA pelleHWs 3aJaHui pa3HOIo
Hs CIIOXHOCTH — 244.

Crpoenne atroma. CTpoeHHE JIEKTPOHHBIX 000s104ek atoMoB nepBbix 20 snemenTos [ICX3

[lepronudeckuii 3aK0H B NepHOAAIEcKad CHCTeMa XaMHdeckux >neMenToR JIL.M. Merneneera

Crpoerue Moinexkyn. XuMHYecKas CBS3b: KOBAIECHTHas (HEMOJsIpHAs, NOJsIpHasd), HOHHAS,
TUTH9eCKast.

BaneHTHOCTh XUMHUYECKHX 37eMEHTOB. CTEIIEHh OKHACIICHHS XAMAYECKHX 3JIEMEHTOB.

IIpocreie u ciiokHBIC BemecTBa. OCHOBHBIE KJIAcCHl HEOPraHMYECKHX  COCAMHCHHI.
SHKJIATYPa HEOPTaHHMIECKHUX COSIUHEHHIH.

XuMudeckas peakuysa. YCIOBHSA H NPHU3HAKM NPOTEKaHMS XMMHYECKHX pEeakmui. XMMHAIECKHS
HEHHS. 3aK0H COXPaHCHHS MacChl BEIECTB.

Knaccuduxanms XHMHYECKHX peaxkIyii DO pPa3siu4HbBIM IpPH3HAKAM: KOJHIECTBY M COCTABY
JHBIX K MOJNYYCHHBIX BEIIECTB; H3MCHCHHWIO CTCIICHCH OKHCICHHS XHMHYSCKHX DJIEMEHTOR,
OILICHHIO ¥ BHIICICHUIO SHEPIHH.

Breraucnenre MaccoBO# TOH XAMAYECKOTO DJIEMEHTA B BEIECTRE,

ONEKTPONHUTH M HEONEKTpOoNauThl. KaTHOHEI M aHHOHEL OIEKTPOJMTHYCCKAs JACCOMHAITAS
oT, menovei, coneit (CpeaHNX)

Peaxitun moHHOr0 00MEHA M YCIOBHS UX OCYIIECTBICHHS.

XAMHAYECKHE CBOHCTBA OKCHIOB: OCHOBHEIX, aM()OTEPHBIX, KHCJIOTHBIX.

XuMU4ecKHe CBOMCTBA OCHOBAHUH H KHCIIOT.

XuMHAYECKHe CBOMCTBA aM(POTEPHBIX THAPOKCHIOB.

XuMudecKHe cBOMCTBa collell (CpeIHuX )

X¥MHYeCKHe CBOMCTBA IPOCTHIX BEMIECTB HEMETAILIOB: FAJIOI€HOB, KUCIOPO/a, CEPEL.

XuMpgeckue cBOHCTBA MPOCTHIX BEMIECTB HEMETAILIOB: a30Ta, ¢hocdopa, yriaepoaa, KpeMHUSL

Yucreie BemecTBa 1 cMecH. [Ipasuna Ge3omacHoi paboThl B IMKOIBHOM maboparopuu. Uenosek B
: BEIIECTB.

OxuciuTensH0-BOCCTAHOBHRTENBHEbIE Peakiyy. OKUCIATENDb H BOCCTAHOBUTE.

Brrumcnenne MaccoBOM JIOMM  pacTBOPEHHOTO BEIECTBA B pacTBOpe. DBhMHCICHHS @O
fyecKoMy ypaBHeHHIO. (Nel8)

PacuérHplc 3amagm: BHYUCICHHE MAacCOBOH MJONH XHMHYCCKOTO DSIEMEHTA B BEIIECTBE,
ICJICHHS IO XAMHYECKOMY YPAaBHEHHIO C HCIONb30BaHNEM MacCOBOH JOMH PacTBOPEHHOTO BEMIECTBA
:TBOpe. (Nel8,19)

B3auMocCBs36 Pa3IIMYHBIX KJIACCOB HCOPIraHHICCKHX BCIICCTB. Peaximm morHOrO 0OOMEHA.



XHMH9IECKHE CBONHCTBA POCTBIX BEMIECTS METATIOR: IMEHAOYHbIX, IMEI0YHO3EMENBHbBIX, MAHHSL H
ISIMHEHHH, JKeie3a H ero COCMHEHNH, aTFOMHEENS. EI0 COeIHHEHHI.

Onpenenenme xapaxtepa cpemsr PacTBODOB KHCIOT M IIENOYed ¢ MOMOIILIO HHIAKATOPOB.
=TBCHHBIC peaKIMy Ha aHHOHBI B pacTBope (CI°, Br, T , Sz', 8032', 8042', NO; 5, PO, ? = GOy

Si0; %)

KauecTBeHHbIE peakimy Ha KaTHOHE! B pacteope (NH, *, Na', K*, Ca?*, Mg%, Fe**, Fe¥', AP,
.Zn2+)

Honygenne razoobpasspix eemecrs. KazecTnemmnie peaknyu Ha ra3oo0pasHble BENecTBa
I0POX, BOZOPO]IL, YIIIEKUCIBIH ras, aMMHaK)

Ilepponavaneusie cBenmenns o6 OPT2HHHYCCKEX BEMECTBAX: NPEACHBHBIX M  HEIpPeNeTbHBIX
30I0pofiax (MeTaNe, yTaHe, STHIIEHE, aleTHIIeHE)

IlepBonavancusie cBenenns 06 OPTE@HHYECKHX BEIIECTBAX: COHPTAaX (MeETaHOIE, 3TaHOIe,
SPHHE), KApOOHOBEIX KHCIOTAX (Mypassunoil, VKCYCHO#H, CTEapHHOBOM).

Buonornveckn saxkarie Bemecrsa: O€IIKH, JKHDEL, YITEBOEL.

Paspen Bimodaer pabory mo TPCEHDOBOYHBIM 3al@aHusM ISl ONPENCTEHHS I'OTOBHOCTH
(HAKOB K SK3aMEHY II0 TOMY MM HHOMY Da3fieNy ¢ [IOCHEQYIOIMUM aHATH30M M METOMHYCCKAME
MEHTAITHIMH.

Pazyien 3. TecToBblii mpakTHKYM. — 4 1

Bxmouaer renocpencreenno TECTHPOBAHHE U paboTy ¢ OIaHKAMH OTBETOR.

Paspmen 4. Boimomnenne HPOEKTHO-HCCICAOBATENLCKHX padoT. — 3q

Paspen Bxmowaer paGory ofywarommxces mo BEIODAHHEIM TeMaM IMPOEKTa II0 XHMHH,
VIBTALHY YYATENS.

TemaTuueckoe miannpopanme

Tema Beero | Ilnamupyemete pesynsrarst yym
9acoB
Bxommoit cpes KUM 2022r | 2 OnpezenuTs MapmpyTs, B TOM umcie HHHBUYalIbHEIE,
IIOBTOPEHHS ¥ 3aKPEIICHHS TEM.
Pasgen 1. Ocobennoctu | 1 3naer ocobennoct OID 2023r, xomudukaTop smeMeHTOB
OI'D mo xumun B 2023r. copepxanus, croenuburkanms Kumos OIS mo XHMFH,

H(pOpPMANEOHHEIE pecypest OI'D;
Hay9qWICA MCHONB30BaTh DPA3NMUHBIE WCTOYHHKA IS
TIOJIyIeHHSA XUMUIECKOH HHYOpMaIHT

Pasgen 2. «Mup xumum» 24 Haywmres onpenensars nenu u 3anaun e TeIbHOCTH,
BBIOHPATh CPe/CTBA peannal|y LNeIH | MPHMEHATH HX Ha
IIPaKTHKE;

pasiidarh BEMECTBA PA3sHBIX KIIACCOB NIPOCTHIX M
CIIOKHBIX BEIIECTB, ONPEACTATE HX XHMHYECKHE CBOMCTBa, B
TOM HHCIIC i M3YYECHHBIX OPTaHMIECKUX BEMIECTE;

pasnugare o Ka49€CTBEHHEBIM peakuuaM
NPEATIOXCHHBIE KATHOHBI M AHHOHEL,

OMHUCEIBATh XAMHYECKHE DeaKiuM, HabmomaeMble B
xoze JIEMOHCTPAIHOHHOTO H JiaboparopHoro
9KCIIEPUMEHTOB.

ACTATE  BBIBOIBI M3 PE3YNHTATOB HPOBEISHHBIX
XMMHYECKHX JKCIEPHMEHTOR;

OOBSACHATE I'EHETHYECKYIO CBA3D MEX/y BellecTBaMu
Pa3HBIX KIIACCOB HEOPraHMYECKAX BEIECTE;

Cocrapmars  cxemy 3IEKTPOHHOTO Oamanca Kk
OKHCIIATENLHO-BOCCTAHOBHTENEHEIM PEAKITASM, [IPABAITBHO
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PaccTaBIATh KOI(QOUUHEHATEl HA OCHOBE COCTABIGHION
CXEMBIL, ONPE/ENATS OKHCIMTEN) H BOCCTAHORUTEID,
pacCUMTBIBATE  MAaCCOBBIE  JOMH  XHMMYECKHX
SNEMEHTOB B BEIECTBAX;
UPOMSBOMAT:  BENMHCICHAS 10  XHMHYECKOMY
YPABHCHHIO  C  HCNONB30BAHHEM  MAcCOBOH  Jjom:
PacTBOPEHHOTO BEINECTBA B PacTBOpeE.

—

Paznen 3 Tectopeiii | 4 IlpaBunsHOCTS  OHEHKH  cROEX BO3MOXHOCTEH  mpum
ODaKTHKYM. BEIIONTHEHAHM 3aJaHMi TeCTa;
yMeHue 0€30muGo9HO 3a0NHATE GIaHKy.

Pasmen 4. Bromomsenwme | 3 Hay=wurcs onpenessars nemu u sazaun IEATEIEHOCTH,
EDOSKTHO- BEIOMDATE CPENCTBA peaTu3auy e | HOPEMEHATD MX Ha
HCCICROBATENBCKUX paboT. IPaKTHKE;

HCHOIL30BaTh  PAsMMYHBIC HCTOYHHKM IS IOy YEHUS
XHMUYeCKOi HH(OpMaIuy;

HayquThC  a/IEKBATHO WCIONB30BATH  peyeBLIe
CPEACTBA Il DEIICHHS Da3NUIHBIX KOMMYHHKATHBHEIX
3a7a4;

$opMHpOBaHKE BBIPAKSHHOMN YCTOMYMBOH yueOHO-
TIO3HABATENLHOM MOTHBALMHE H HHTEPECA K YUEHHIO;
TOTOBHOCTE K OCOBHAHHOMY BhIGOpY  mambHelimeif
0bpasoBaTeLHOM TpaeKkTOpHH.

Kaueﬂ,uapﬂo-'rema"rmeclme IJIAHAPOBAHIE

Teva 3angTug Jlara Ipumeyanusg

IUIaH | Gakr

BxonHo# cpes KM 2022r (2 gaca)

Paspen 1. OcoGennoern OI'D mo xumvmn B 2018r., (1 3ac)

Ocoberroctu OI' o xamun B 2023r.

EOTH(DHKATOD HIEMEHTOR COCPIKAHNL, cnenupmkanus Kamos OI'D
20 XuMHH, NeMOHCTpanmosebi KHMM 2023r., AHPOPMAIMOHHEEIC
pecypenl OI'D;

Pazjen 2. «Mup xemum» (24 qJaca)

CTpoenne aToma. CTpoeHne BNEKTPOHHEIX 000I09EK ATOMOB ITePBbIX
20 smemenros IICXND. Ilepuoguueckmit 3akonm u IepHoAnYecKas
-HCTCMa XUMHIECKHX 31eMeHToB JI.M. Menznencesa

CTpoenne Monekyn. XuMuueckas cpsan: KOBaneHTHAas (HemoJApHas,
T0I4pHAd), HOHHAN, METAUIAICCKAS.

B2ISHTHOCT  XHMHYECKHX  JIEMCHTOB. Cremens  oxmcienus
XEMHAYECKHX DIIEMEHTOB.

IIpocteie ®  croojHEBIE BemecTBa. (OCHOBHBIC KIIACCEHI
HESOPTaHHMYECKHX COETUHCHHI. HOMeHKJIaTypa HEOPraHWYeCKUX
COSIUHEHHH,

Xumuyeckas peakuus. VCaoBHS u 1IpU3HAKA IPOTEKAHUL
SEMEHCCKHX peaKlpi., XUMHYECKHE YPaBHEHHAS. 3aKOH COXPaHEeHHs
MACCEHI BENIECTB.
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Knaccaduxanus XAMAYECKHX peakmmil mo Pa3IHIHEIM
[DHE3HAKAM: KONMYECTBY M COCTaBY MCXONHEIX M IOMyYEHHBIX
ICTIECTB; U3MEHEHHIO CTENeHEH OKHMCICHNS XEMHAYECKHX 3IEMEHTOR,
IOTTIOMEHMIO M BRIICTICHAIO SHEPTHH.

Brramcnenme maccoBoit JAOMH XHMHYCCKOTO 3JIEMCHTA B
CIICCTBE.

DNEKTPONATH H HESNEKTPONHTH. KATHOHBI W AHHOHEL
B.Iefcrpomamqecrcasi AHCCONHAMAA KHCIOT, MMenodcid, comeil
CPeIIHKX)

PeaKL[HH HOHHOro 00OMeHa ’ YCIIOBHA HX OCYIICCTBICHHS.

XUMHYECKHME CBOMCTBA OKCHIOB: OCHOBHBIX, aM(OTEpHBIX,
(HCJIOTHBIX.

XuMHUYeCKHe CBOMCTBA OCHOBAHH ¥ KUCIIOT.

XuMHYECKHE CBOHCTBA aM{()OTEPHEIX THIPOKCHIOB.

XwuMpdeckue CBOMCTBa colel (cpemmmx). B3amMocBA3b
)23M4YHBIX KJIACCOB HEOPraHMYEeCKHX BEINECTB. PeakiiyW HOHHOTO
¥OMeHa.

XHUMHYECKHE CBOMCTBA TIPOCTHIX BEIIECTE HEMETANIIOB!
2T0TCHOB, KHCIIOPOJa, Cephl.

XuMHYeCKHe CBOMCTRA MPOCTHIX BEIIECTR HEMETAIUIOB: a30Ta,
socdopa, yrieposa, KpeMHHES

Hucteie Bemectsa 1 cmecH. IIpasuna GezonacHoi paboTH B
OXOIIBHOH TabopaTopuu. YenoBeK B MUpE BEIIECTB.

OKHCI[HTB}IBHO-BOCCT&HOBHTBHBHBIE PCaKITHH. Oxucnurens u
SCCTAaHOBHTCIID.

Brrauciienne MaccoBOM JONH pAcTBOPEHHOTO BEUIECTBA B
}2CTBOpe. BRIMHUCICHHA IO XHMIIECKOMY YPaBHEHHIO.

PacuértHpie  3ajaum:  BEMHCIEHHE — MACCOBOM b (03)154
CIMEYECKOTO SNIeMEHTA B BEIIECTBE, BEUHCICHHS 10 XMMHYECKOMY
PABHCHHIO C HCHOJNB30BAHHEM MAacCOBOH JIONIM pacTBOPEHHOTO
STIISCTBA B PAcTBOpE.

XAMHYECKHE CBOMCTBA MPOCTBIX BEIUECTE METAILIOB:
SST09HBIX, MIETIOYHO3EMENBHEIX, MaTHAS M MX COSIUHEHMI, XKenesa

I ST0 COSIMHEHUH, AIOMHHNS, €TI0 COCTMHCHHUIA,

Onpenenenne xapaktepa cpeasl pacTBOPOB KHCIOT H
BS709eH ¢ IOMOLIBI0 MHAMKATOpoB. KadecTseHHElE peakuus Ha
==oms 8 pacteope (CI, Br', T, $7, S05%, SO, NO; ~, PO, ¥, CO;
. Si0; %)

KagecTsenHbIe peakuuy Ha KaTHOHKI B pacTrope (NH, *, Na',

O Ca™, Mg™, Fe*', Fe*", AP, Cu?*, Zn®™).

Ioyuenwre rasoobpasnsix Bemects. KauecTBeHHEIC peakyuy
= r23000pasHble BEMeECTBa (KHCIOPOM, BOIOPOJ, YIIEKHCIbI Tas,

W =2

=
Ll
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[lepsonazambHble CBENEHHS 06 OpPraHHYECKHX BEmECTBAX:
PEISIEERI H HEMPEHENBHEIX YTIIEBOJIOPOZaX (MeTaHe, oTame,
EEEEC SNSTHIICHE)

lcpEoHAYANBHBIC CBEICHHS 00 OPraHHYECKHX BEIecTBaX:
SETTIX (MCTaHONe, JTAaHOIe, TIHIECPHHE), KApOOHOBBEIX KHUCIOTaX
W messnmol, YKCYCHOMH, CTeapHHOBO).

SHONIOTHIECKH BAXKHBIC BELIECTBA: OElKH, YKHDBL, YTICBOBL.

Faazea 3. Tecroblit mpakTEKyM. (4 9aca)

marmocTHYecKas pabora

mar=ocTHYECKas pabora

Fazzen 4. Brimosinenye NpoeKTHO-HCCIEI0BATEIHCKHY pabot (39aca)

Pabota oOy9arolmpxcs 1O BHIOPAHHBM TeMaM IIPOEKTA,
DECYIBTAHH YYHTEIA.
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