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1.1 IlosicHUuTeIbHAA 3aIIUCKA NPOTPAMMBbI

JononnutenbHass oOpa3oBarenbHas nporpamma  «HOHBIM XMMHMK» €CTECTBEHHOHAYyYHOU
HAIpPaBJICHHOCTU INpeJHAa3Ha4y€Ha JUId JONOJHUTEIBHOIO YCBOCHHS Y4YAIIMMHUCA BAKHEHUIIUX
XUMHUYECKHX 3aKOHOB, TEOPHUN U MOHATUH; (POpPMUPYET MPECTaBICHNUE O POJIH XUMHUHU B OKPYKAIOIIEM
MHPE U )KM3HM 4YeaoBeKa. IIpy 5TOM OCHOBHOE BHMMAHHE YACHAETCS CYLIHOCTU XMMHUYECKUX PEaKLUN
U METOJaM UX OCYIECTBIICHHUS.

OnHUM U3 OCHOBHBIX MPUHIMIIOB MMOCTPOECHUS NMPOTPAMMBbl SBISETCS HNPUHIUI JTOCTYIHOCTH.
DKCIIepUMEHTAJIbHbIE JaHHbIE, [TOJYYEHHbIE YYaIlUMKCS P BBHINOJHEHUN KOJUYECTBEHHBIX OIBITOB
MIO3BOJIIIOT y4YaIIMMCsl CaMOCTOSITENIBHO JeNaTh BBIBOJBI, BBISABIATH 3aKOHOMepHOcCTH. llomxonpl,
3aJI0KEHHBIE B COAEP’KAHUE IPOrpaMMbl, CO3/1al0T HEOOXOJUMBIE YCIIOBHUS JUIsl CHCTEMHOTO YCBOGHUS
yYalOIUMUCs OCHOB HAayKH, /s OOecleueHHs] Pa3BUBAIOIIETO W BOCIHUTBHIBAIOMIETO BO3JIECHCTBUSA
00y4yeHusT Ha JIMYHOCTh ywauierocs. @opmupyemble 3HAHUS JIOJDKHBI CTaTh OCHOBOW CHCTEMBI
yOeXIeHU I IKOJIbHUKA, IEHTPAIbHBIM SIAPOM €ro HAy4YHOTO MUPOBO33PEHHUS

AKTYaJIbHOCTb: CTPEMUTEIBHOE PAa3BUTHE HAyYHO-TEXHMYECKOTO IPOTpecca, MOsSBICHHUE
HOBBIX TEXHOJIOTMM M MaTepuasioB, XMMM3AIMs Pa3INYHbIX OTpaciiel MPOMBIIIJICHHOCTH HPUBEIU K
HAKOIUICHUIO BPEIHBIX BEILIECTB, MAaryOHO BO3JEHCTBYIOIIMX Ha COCTOSIHUE OKpYXarollew cpenbl U
3n0poBhe 4yenoBeka. [llupokoe oOcCykaeHue 3TOM MpoOJIEeMBI B CPEACTBaX MAacCOBOW HHMOpPMAIU
c(OpMHUPOBAJIO Y COBPEMEHHOIO YeJI0OBEKa HEraTUBHOE OTHOIIEHHWE K XMMHH KakK TJIaBHOM BMHOBHHILIE
3arpsI3HEHUS OKPYKArOLIEH Cpeibl.

C uenpio MpeojoJieHUs] ATUX B3IJISIOB, (OPMUPOBAHMIO HMHTEpeca K HayKe, pacIIUpeHUs

Kpyro3opa y4ammxcsi Co3/1aHo TBopueckoe o0bennHeHne «FOHbIH XUMUK.
[IpuBneueHue MOMONTHUTEIBPHOW HHPOpPMAIMN MEXKIPEIMETHOIO XapakTepa O 3HAYEHUHW XHMHUHU B
pa3IMyYHbIX 00ACTAX HApPOJHOTO XO3SHCTBA, B OBITY, a TAKKE B PEHICHUH MpOOJIeM COXpaHEHMs U
YKPEIUIEHUS 30POBbs IO3BOJIAET 3aMHTEPECOBATh IIKOJIBHUKOB NPAKTUYECKOW XMMHEH, ITOBBICUTH
UX T03HABaTEJIbHYI0 AKTUBHOCTb, PACHIMPUTh 3HAHUSA O TJIOOAIBHBIX MPOOIEMax COBPEMEHHOCTH,
pa3BUBaTh AHATUTUYECKUE CIIOCOOHOCTH.

HoBu3na nporpamMmsl: ucnosib3oBaHue o6opynoBanus «Touka pocta» MpH pealn3aluy JaHHOU
IIPOrPaMMBI TIO3BOJISIET CO3/1aTh YCIOBHS
* Ul PACIIMPEHUS COAEPIKAHUS IKOJIBHOTO XMMHYECKOT0 00pa30BaHMUs;

* JUIs IOBBIILIEHUS [T03HABATEIbHON aKTUBHOCTH 00YYaIOLIMXCSl B €CTECTBEHHO-HAYYHOM 001acTy;

* Ul pa3BUTHsI IMYHOCTHU HIKOJbHUKA B MpOLIecCe 00ydeHUs] XUMHH, €ro cliocoOHOoCTeH, hopMupoBaHus
U YZOBJIETBOPEHHUS COLMAIHO 3HAYUMBIX MHTEPECOB U MOTPEOHOCTEH;

* s paboThl ¢ OJApEHHBIMM IIKOJIbHUKAMHU, OPraHM3AalMU MX pa3BUTHS B PA3JIMYHBIX 00JIACTAX
00pa3oBaTesIbHON, TBOPUECKON AEATEIBHOCTH.

VHHOBAaIMOHHOCTh HACTOSIIEH MNpPOrpaMMbl B IPUMEHEHHH COBPEMEHHBIX TEXHOJOIMH H
aKTHBHBIX METOJOB OOYy4eHHs, MCIOJb30BaHMM MpobiemMHoro oOydenus. Tawxke B 0Opa3zoBaTeIbHOM
IIpoIiecce HCHOJb3YIOTCSI COBPEMEHHBbIE TEXHHYECKHE CpeACTBa OOydeHMs, B MPOrpaMMy BKIIIOUYEHbI
TaklM€ HWHHOBALIMOHHBIE BUIBl JEATEIBHOCTH, KaK HCCIEJOBATENbCKas U IPOEKTHAsl JESITEIbHOCTD
oOyJaromuxcs.

OtanunTebHble 0CO0eHHOCTHM nporpaMmbl. lleHTpbl 00pa3oBaHUS €CTECTBEHHO-HAYYHOM
HanpaBieHHOCTH «Todka pocTa» CO3[aHbl C LENbI0 PA3BUTHUA Y OOYYaIOUIMXCS €CTECTBEHHO-HAYYHOM,
MaTeMaTH4ecKol, HMH(OPMAIMOHHOW TI'PaMOTHOCTH, (POPMUPOBAHMS KPUTHYECKOTO M KPEaTHBHOTO
MBIIIJIEHNS, COBEPIICHCTBOBAHUS HABBIKOB €CTECTBEHHO-HAYYHOH HAINPABIEHHOCTH, a TaKXKe Ul
MPAaKTUYeCKOH OoTpaboTKu y4deOHOro marepuaiga Mo ydeOHbIM npeameram «Puzukay, «XuUMUs,
«buomorus».

IIporpamma pa3paboTana B COOTBETCTBHM €O CJeIYIOIIMMH HOPMATHBHO-NPABOBbLIMH
AOKYMEHTAMU:
— ®@epepanpHblil 3ak0H OT 29 nexabpst 2012 roma Ne 273-03 «O06 obpazoBanuu B Poccuiickoii
®denepamum» (cT. 2, cT. 15, c1.16, cT1.17, €1.75, 1. 79);
— IIpoekr Konnenmuu pa3BuTus JOMOJIHUTEIHHOTO 00pa3zoBanus aereit 10 2030 roxa;



— IIpukaz Munnpocsemenuss P® ot 09.11.2018 roma Ne 196 «O6 yrBepxknenun Ilopsaka
OpraHu3alii ¥ OCYIIECTBICHHS 0Opa30BaTENbHONW JEATENBHOCTH MO  JIOTIOJIHUTEIBHBIM
0011e00pa30BaTENIbHBIM IPOTPAMMaM;

— Ilpuka3 ot 30 centsaOps 2020 r. N 533 «O BHeceHUM HM3MEHEHMH B NOPSANOK OpPraHU3alUU U
OCYIIECTBICHUST 00pa30BaTEILHON JAEATEIHHOCTH IO JOMOJHHUTEIBHBIM 00I1e00pa30BaTeIbHBIM
IIporpaMMamM, yTBEPKJIEHHBIM IpUKa3oM MuHHCcTepcTBa npocsemieHus Poccuiickon ®enepanyu
ot 9 HostOpst 2018 . Ne 196y,

— Meroanueckue pEeKOMEHIAIMH TI0 MPOSKTHPOBAHUIO JOTOJHHUTEIBHBIX OOIIEpa3BUBAIONINX
nporpamMm Ne 09-3242 ot 18.11.2015 rona;

— CII 2.4.3648-20 CaHuTapHO-3MHIEMHOJIOTHIECKHE TPEOOBAHUS K OpPraHU3alMsIM BOCIHUTAHHUS U
00y4eHHs, OTJBIXA U 03/I0POBIICHUS JICTEH M MOJIOJICIKH;

— Ilpuxkaz MunuctepctBa obOpazoBanuss u Hayku P® ot 23.08.2017 roma Ne 816 «Ilopsaok
MPUMEHEHHs OPTaHU3aIUSIMHE, OCYIIECTBISIOMNX 00pa30BaTEIbHYIO JESITEIBHOCTh IEKTPOHHOTO
o0Oy4eHHs, TUCTAaHIIMOHHBIX 00Pa30BaTENFHBIX TEXHOJOTHHA TPH peau3aluyd 00pa3oBaTeIbHBIX
IPOTpaMM»

— «Meronnueckue pexkoMmenaanuu ot 20 mapta 2020 r. o peanuzanuu 00pazoBaTeNbHBIX IPOTrpaMM
Ha4yaJlbHOTO OOIIEr0, OCHOBHOTO OOIIEro, cpeaHero oodmiero oOpa3oBaHMs, 00pa30BaTEIBHBIX
porpaMm CpeIHero npoecCnoOHATFHOTO oOpazoBaHUs 171 JIOTIOJTHUTEITHHBIX
0011e00pa30BaTENBHBIX MPOTPaMM C TPUMEHEHUEM JJIEKTPOHHOTO OOYYCHHS M TUCTAHIIMOHHBIX
00pa3oBaTeNIbHBIX TEXHOJIOT U,

— Ilonoxxenne © TPOBENEHWH TPOMEKYTOUYHOM W WTOTOBOM aTTECTAlMM  OOYJarOIIUXCS
OpraHu3aIm;

— Ilonoxenue o CTpykType, THOpsAAKe pa3pabOTKH U YTBEPXKICHHMS  JONOJHHUTEIbHBIX
00111600pa30BaTENBHBIX 00IIEPA3BUBAIONTUX POTPAMM OPraHU3aINH.

O06BEM iporpamMmbl 72 yaeOHBIX Yaca, y4eOHBIM KypC pacCuuTaH Ha 36 Hemelnb 00yJIeHHUS.

Pesxum 3ansaTuin

Cpox O0BbeM KoanuectrBo Ipoxo/KuTEILHOCTH Oomas
0CBOEHMS NMPOrpamMmmbl Y4eOHBbIX Y4eOHOro 3aHSATUSA yuyeOHast
( yacoB) 3aHATHI B | (4acoB) HArpy3ka B
He/1eJTI0 He/eJ1I0
(4yacoB)
36 Hexeanb 12 1 1 1

®opma o0y4eHHs IO MPOrpaMMe — OYHOE OOydeHHUE, B OTACIBHBIX CIydasX MJIS AOCTHIKEHUS
y4eOHBIX ILeJIell MpPeayCMOTPEHO HCHOJb30BaHUE JMCTAHIMOHHBIX (opMm oOyueHus (oOydaromuit
BeOMHAp, NHPOCMOTpP Yy4eOHOro (QuiabMa, caMOCTOsTElIbHAs paboTa C pPa3IMYHBIMM HCTOYHUKAMHU
uHbOpMalUY, W3ydyeHHe OOIIECTBEHHOIO MHEHHUS B COLMAIBHBIX CeTsX VIHTepHeT, caMoCTosATeNlbHas
paloTa HcciIe10BaTeNIbCKOT0 M MPOEKTHOTO XapakTepa). C Lenbio NOAIePKKH 00yJaroluXcs ¢ 0COObIMU
MO3HABATEIbHBIMM 3aIPOCAMU MOTYT HCIIOJIB30BAaThCsA TAaKUE JIUCTAHLIMOHHBIE (OpPMBI OO0ydeHHUs, Kak
y4JacTHe B KOHKYPCHBIX MEPOTIPUATHUSAX B ceTH VIHTepHeT.

®opMbl opraHuzanuu 00pa3oBaTelIbHOI0 Ipolecca — MaccoBas, TpymnmnoBas, pabora B
MUKpPOIpyImnax, Mo MoArpyniam, MHIUBUAyalIbHAs B paMKaX I'PYIIIbL.

OcHoBHOW ¢opMoOil mpoBeneHHUs Y4eOHBIX 3aHATHH sBIseTcs TpynmnoBas ¢opma pabOThI
(KOMIUIEKCHOE 3aHsTHE, TPEHWHT, poJieBas Mrpa, MacTep-Kiacc, NMpakTHYeckoe 3aHsATHe). Taxke yacto
UCTOJb3yeTCsd KOJUICKTHBHAsI (KOJUIEKTUBHBIE TBOPYECKHME U HCCIEIOBATEIbCKUE IMPOEKThI, HAYyYHO-
NpaKkTU4eckas KOH(epeHLus, KPYIIblid CTOJI, BbICTaBKa TBOPUECKUX pabOT) M MHAUBHIYyalbHas (Gopma
paloTHI (BBIMOJIHEHUE TBOPUYECKUX U UCCIIE0BATEIbCKUX 3aJaHUH, OTPaOOTKA MPAKTHUECKOTO 3aJaHUs).

ITo mecty o0OyueHHs MpeayCMOTpEHBI cleayomue (GopMbl OpraHu3aluu 00pa3oBaTEIbLHON
JeATeNbHOCTH: 3aHATHS B NOMEIIEHHM, MpaKTH4eckas paboTa, CaMOCTOSATENbHAs JOMAIlHAA paboTa



(BBITIOJTHEHHUE TPAKTUYECKHX, TBOPYECKUX 3aJaHUN, MPOBEACHUE CAMOCTOSTEIBHBIX HAOIIOACHUM,
OpraHu3aius NpOCTEHIITNX OIBITOB, paboTa C TOMOTHUTEIHHON IUTEPATYPON).

Buabl 3aHATHH, NpPEeIyCMOTPEHHBIE IIPOrPAMMON: KOMILUIEKCHBIE C COYETAHUEM pPa3Iu4HbIX
BUJIOB JICSATEIBHOCTH, MPAKTUYECKUE, SKCKYPCHH, KPYIJIBIA CTOJ, TPEHUHT, HAy4HO-TPaKTHUeCKas
KOH(epeHIMs.  3aHATUS  NPEAyCMATPUBAIOT  TAaKKE  Pa3lUYHbIe  BUABI  CAMOCTOSITEIBHOM
MCCIIEI0BATENILCKOM paboThl (HAOMIOACHUS U TIPOBEJCHNUE OMBITOB, MIOATOTOBKA JOKJIAI0B, MPE3CHTALINH,
IIPOEKTOB).

Ocoboe MecTo B MporpaMme OTBEIEHO ISl BBINOJHEHUS MPAKTUYECKUX U HCCIEI0BATEIbCKIX
pabot. JlaHHBIN BU ACATEIBHOCTH OCYLIECTBISIETCS TPHU U3YYSCHUH KaXI0TO pa3ziesia MpOrpaMMBl.

Crnemyer OTMETHTh HMCIIOJIB30BAaHHUE HA 3aHATHIX MPOEKTHOM 1eATeJbHOCTH 00yYalolUXCcsl KaK
ocoboii  ¢opmbl  y4eOHOH  pabOTBI,  CIOCOOCTBYIOIICH  BOCIHTAHHUIO  CaMOCTOSITCIILHOCTH,
WHUIMATUBHOCTH, OTBETCTBEHHOCTH, TIIOBBIIICHUIO MOTHBAlMH W A(PGEKTHBHOCTH  y4eOHOM
JEATeNbHOCTH. B Xone peanm3alui MCXOJHOTO 3aMbICIa Ha NPAKTUYECKOM YPOBHE JIETH CMOTYT
OBJIaZICTh YMEHHEM BBIOMPATH a/IEKBATHBIC CTOSIIEH 3a7aye CPeICTBA, IPHHUMATh PEIICHUS, B TOM YHCIIE
U B CUTyalusax HeomnpenenEHHocTH. OHU MOTydaT BO3MOXKHOCTh Pa3BHBATh CHOCOOHOCTH K pa3paboTKe
HECKOJIbKUX BAapUAHTOB DPEUICHWH, K IMOWCKY HECTAaHJApPTHBIX PEIICHHH, MOWCKY M OCYIIECTBICHHIO
HanboJee MPUEMIIEMOTO PELLICHHUS.

B mpomecce oO0pazoBaTenbHON HESITEIBPHOCTH 110 HACTOSIIIEH MpPOTpaMMe HCIOJB3YIOTCS
CIEAYIONIME MeTOAbl 00yUeHUs:

- MpaKTH4ecKue (OMbIT, YIIpaKHEHHE, TPy, TBOpUECKHUE paboThl);

- HarJigHble (WILTIOCTPALUs, JeMOHCTpAalKs, HaOII0IeHMS);

- CIIOBECHBIE (pacckas, becenia, 00bsCHEHUE, pa3bsICHEHUE, HHCTPYKTAXK);

- paboTa ¢ KHUro# (YTeHue, u3yueHue, Oeryblil MpoCMOTp, U3JI0KEHHE);

- BHIEOMETO/I (IIPOCMOTP);

- WHTEPAKTUBHBIN (pOJIeBasi UTpa);

- YaCTUYHO-TIOMCKOBBIN (TIPOOIIEMHOE U3JI0KEHUE, TIPOOIEMHBINA BOITPOC WIIM CUTYAIIHs);

- HCCIeN0BATEIbCKUN (COCTaBIIEHWE COOOIIeHH, pedepaTroB, MPOBEICHUE M HAIUCAHHE
0T4€Ta M0 UCCIIeI0OBATEILCKON paboTe);

- MIPOEKTHBIN (pa3paboTKa U peasn3alys IPoeKTa);

- Meron TCO (ucmonb3oBaHME Ha 3aHATUSX KOMIIBIOTEpA, MEAMANPOEKTOpa, BHUJIEO- U
ayauoanmapaTypbl IMO3BOJISIET CYIIECTBEHHO PACUIMPUTh apceHall HarJIsJHBIX TOCOOUM, TECTOBBIX
3aJlaHuM, TUJAKTHYECKUX UTP).

JIOTIOJIHUTENBHO MPOrpaMMOM MPEAyCMOTPEHO MPUMEHEHHE B Ipolecce OOy4eHHs] UTPOBBIX,
KOMMYHHKaTHBHO—Pa3BUBAIOIINUX U KOHTPOJIbHO-MATHOCTUYECKUX METOJ0B OOyUeHUSI:

- UTPOBBIE TEXHOJIOTUM OOydeHHs (TO3HaBaTeNbHAs WM TUAAKTHYECKas Wrpa, pojeBas
Urpa, UTPOBOM TPEHUHT, MHTEIIEKTyalbHast UTpa B OopMe COPEBHOBAHNSA);

- METO/Ibl YCTHOTO KOHTPOJISI U CaMOKOHTpoJIs (orpoc, becena);

- METO/BbI JTA0OPATOPHO-IIPAKTHUECKOTO KOHTPOJS M CaMOKOHTpOJIA (TECTUPOBAHME,
aHKETHUPOBAHHUE, BBIIIOJIHEHNE PAKTUYECKUX 3a/IlaHUH, TPY.);

- KOMMYHHKaTHBHO—Pa3BUBAIOIINE (TPEHUHT).

[Tporpammoii mpeaycMOTpEHBI CIIEAYIOIUE METOAbI BOCTIUTAHMS

- ¢opMHUpOBaHME COLMAJIBHOTO ONbITa (B3aUMOJCHUCTBHME B TpYNIE CBEPCTHUKOB B
M03HABATENbHOM, TPYIOBOM, HCCIIEI0BATENBCKOM, JOCYTOBOM 1€ TETBHOCTH).

- OCMBICIICHHE COLMAIBHOTO OTbITa (aHKETUPOBaHKE, OOCYXICHHUE, TUCKYCCHUs).

- CTUMYJHMpPOBAHHE M KOPPEKIHs JEHCTBHH (yyacTHe B KOHKypcCaX, MAacCOBBIX TEMaTHUYECKHX
MEpPONPUATHIX, TTOOLIPEHUS).

Hcnonp3oBaHue pa3HOOOPa3HBIX METOJIOB 00yUeHHsI B IIpoliecce 00pa30BaTeIbHON AESITEIbHOCTH
MO3BOJISIET OOYYAIOIIMMCS MAaKCUMAJIBHO TIPOSIBUTh CBOM WHJMBHYalbHOCTh, H300pPETATEIBHOCTD,
JM0003HATENILHOCTD, PEATM30BaTh CBOM MHTEIUICKTYaJbHbIC U TBOPYECKHE CIIOCOOHOCTH, a IMEIarory —
3pPEKTUBHO TOCTPOUTH O00Opa30BaTENBHBIA TPOIlECC C YUYETOM HWHTEPECOB M BO3MOKHOCTEH
oOyJaronuxcs.



Anpecatr mporpammbl. [Iporpamma mpennasHadyena Juisi aerei Bo3pacta 11-15 ner. ['pymmsl
(hopMHPYIOTCS U3 YYalTUXCs Pa3HOTO BO3pacTa B Mpejesiax Bo3pacTHoro nuanaszona 11-15 jer.

Bospactabeie 0coOeHHOCTH 00YCIIOBIMBAIOT OTOOP y4eOHOro MaTepHana, a Takxke BeIOop (hopm u
METOJI0B y4eOHO-BOCIIUTATEIILHON IATEIILHOCTH.

Bospact m0 16 5mer — CEH3WTHBHBIM MEpPUOA JUISI Pa3BUTHA HABBIKOB pEIICHUS IMpoOiiemM
(IMomnacerit W.I1., 2003r.). Ecnu ymymieH 3TOT NEpHUOJ, 4YETOBEKY OyAeT OYeHb TPYAHO OBJAACThH
npreMaMHi TBOPYECKOTO MBIIUICHUS HAa BBICOKOM ypoBHe. CpemHMid HIKOJBHBIN BO3PACT — MEPHOJIBI
(opMUPOBAHHS MHTEIICKTYAJIbHBIX, HDABCTBEHHBIX U COIIMAIBHBIX Ka4eCTB, (JOPMUPOBAHUS U PA3BUTHS
uHTepecoB. (OCBOGHHME HACTOSIIEH NPOTPaMMBI  CIIOCOOCTBYET HWHTEIUIEKTYaJIbHOMY Ppa3BHTHIO,
pacimmpsieT Kpyrosop, SBISIETCS CPEJACTBOM BOCHHTAHWS HPABCTBEHHBIX KA4eCTB W COIMATHM3ALUU
00yJaromuxcs.

B Bozpacte 11-15 ner mKOJIBHUKH, NMPOOYIOT pealn30BaThCs B Pa3HBIX BUIAX JEATEIbHOCTH,
OpUEHTHPOBaHBI Ha ycneX. [Iporpamma crocoOcTByeT (pOopMHUPOBAHUIO AaKTUBHOW KHU3HEHHOU IMTO3UIHH
o0yyaeMbIX, 4YTO MpEArojaraeéT TapMOHMYHOE COYETaHHWE TaKUX KauecTB, KaK CaMOIIO3HAaHHE,
camopeanusaius, TBOpUeckoe camopa3BuTue. IlpakTHueckue  HcclaeloOBaHHA JAlOT  ydalllUMCS
BO3MOKHOCTh TOJIYYEHHUSI OIBITa OKCIEPUMEHTAIBHON JEATEIIbHOCTH, KOTOPBI OHHW  YCIEIIHO
WCTIOJIB3YIOT B BBICTYIUICHUSX TIEPE]] CBOMMH TOBAPHIIAMH, a TAK)KE Ha KOHKYPCaX Pa3HOTO YPOBHSI.

[Ipu pazpaboTke mporpaMMbl aBTOP PYKOBOJICTBOBAJICS CJIETYIOIIUMHU UIESIMHU.

Benymue HayuHble Maen - HIEsl YKOJOTHYECKOTO PABHOBECHS B MPHPOJIE, WIES KOIBOIIOIHU
o0IIecTBa ¥ MPUPOIbI, YCTOMUUBOTO Pa3BUTHS OOIIECTBA M TPUPO/IHI.

OO0wmenenarornyeckasi Maess — WJIEM TyMaHU3alMM [eJarorudyeckoro mpouecca. Kaxapii
UIKOJIbHUK MHIUBUAYaJleH. B HeM 3ajo’keHbl pa3HOOOpa3Hble CIOCOOHOCTH. 3a/1aya neaarora COCTOUT B
TOM, YTOOBI IOMOYb PEOEHKY PACKPHITh CBOM CIIOCOOHOCTH M CaAMOPEAIM30BAThCS B Pa3IMYHBIX BHUIAX
NeATeNbHOCTH.

ComnanbHas uaest — ujaest GOpMHUPOBAHUS OTHOILEHUS YEIOBEKAa K XMMHUU KaK BO3MOXHOH
oOmactu Oynymiel NMpakTUYeCKOH NesATeIbHOCTH, BOCIMTAHME OTHOLICHMSI K XMMUHU KaK K OJHOMY M3
(GyHIaMEHTaJIbHBIX KOMIIOHEHTOB €CTECTBO3HAHMS U 3JIEMEHTY OOIIeYeI0BEUECKON KYIbTYPHI.

Iesas nporpammel: OpMHUPOBaHUE XMMHUYECKOW KOMIETEHIIMM HIKOJIBHUKOB B XOJI€ TOATOTOBKH
K HAay4HO-HCCIIEZIOBATENICKON AEATEIILHOCTU M UCIOJIb30BaHUE NPUOOPETEHHBIX 3HAHUN U yMEHHH B
IIOBCEJHEBHOM JKU3HU.

3agaunm.

Oopazosamenvnvie:
- (¢opmupoBaHue 6a30BbIX XMMUUYECKHX 3HAHUI;
- (GOpMHUpPOBAHUE U PA3BUTHE TBOPUECKOTO XMMHUYECKOTO MBILIUIEHUS U 3KCIIEPUMEHTAIBHBIX (B T.U.

HCCIIEI0BATENIbCKUX) YMEHUI;

- BOCIUTaHME OTHOLIEHMS K XHUMHMHM KaK K OJHOMY M3 (yHIAMEHTAJIbHBIX KOMIIOHEHTOB
€CTECTBO3HAHUS U 3JIEMEHTY O0IEeYeTIOBEUECKON KYyIbTYPBI;
- (opMHUpOBaHHE OTHOIIEHUS K XHUMHUU KaK BO3MOXKHOW obOmactu Oynymied mnpakTudeckoi

NeATebHOCTH;

- IpUBJIEUYCHHE yJalUXCs K HAYYHO-UCCIIEeI0BATEIbCKON AEATEIbHOCTH.

- yriyOuTh 3HaHHMA OOyYaroIIMXCsli 10 XHMMHH, T[OBBICUTh MX HHTEpEC K H3YYEHUIO
€CTECTBEHHOHAYYHBIX TUCIHUILIINH;

- TI03HAKOMHUThH C OCHOBHBIMHM XUMHUYECKHMHU MOHATHSIMU U 3aKOHAMH;

- crnocoOCTBOBATh OBJIAJICHUIO OCHOBHBIMHM HayYHBIMU METOJAMU XUMUH.

Pazeuearwwue:

- Hay4uTh paboTaTh C y4eOHOU TUTEPATypOd, JOMOTHUTEIBHON JIUTEPATYPOH;

- TpuoOpeTeHbl CTPEMIICHHUS K OBJIAJICHUIO HOBBIMU 3HAHUSIMU 110 XUMUH;

- pa3BHBaTh KauecTBa HaOJIIOAATEIbHOCTH, JTHOOO3HATEILHOCTH U YMEHHUS MPUMEHSTh HA PAKTHUKE
pe3yabTaThl HAOIIOIEHUI U CAMOCTOSITENILHO CAETaTh BHIBOIBI,

- CO3/aBaTh YCJOBMS JUIS pa3BUTUS y OOYyYaroIMXCS JIOTUYECKOTO MBIIIJICHUS W YMEHHUs
apryMeHTHpPOBAHO OTCTaHBaTh CBOE MHEHHUE 110 KOHKPETHOMY BOIIPOCY;

- CO3/aBaTh YCIOBHUS /Ul Pa3BUTHS HPABCTBEHHBIX M OSCTETUYECKMX UYYBCTB M TBOPUYECKHUX
criocoOHoCTel 00yJaromuxcs.



Bocnumamenwnuie:

CIOCOOCTBOBATh BOCIUTAHUIO UYYBCTBA TI'PAXKIAHCKOW OTBETCTBEHHOCTH W HEPABHOIYIIHOTO
OTHOUIEHMSI K IIpo0JIeMaM OKPYXKaloLIero Mupa;

croco0CcTBOBaTh (POPMUPOBAHUIO MEKIMYHOCTHBIX OTHOLICHWH, HANPABJICHHBIX HA CO3JaHHE B
KOJUIEKTUBE TPYIIIbI IPY>KECTBEHHON U HEMPUHYKJICHHON 00CTaHOBKH;

CIOCOOCTBOBATh BOCIUTAHUIO J0OPOTO OTHOIICHHUS K OKPYKAIOLIEMY MUDY;

CIOCOOCTBOBATh BOCIIUTAHUIO TPYIOJIOOHS, BHUMATEIIbHOCTH, YCUAUYMBOCTH M aKKYPATHOCTH.
(dbopMupOBaHUE CAMOCTOSTEILHOCTH M MIO3HABATEIFHOTO HHTEPECca YJaIIHXCs.

1.2 Inanupyembie pe3yJibTaAThI

JIMYHOCTHBIE pe3yJbTaThbl:

oTnpe/iesieHue MOTUBALIMU U3y4eHUs! y4eOHOTO MaTepuana;

OIICHMBAHHME YCBAMBAEMOI'0 Y4YEOHOro MaTepuana, HUCXOAs M3 COIHAIbHBIX M JIMYHOCTHBIX
IIEHHOCTEH;

MOBBIILIEHUE CBOETr0 00pa30BaTEIbHOTO YPOBHS M YPOBHS FOTOBHOCTH K H3YYEHHIO OCHOBHBIX
HUCTOPUYECKUX COOBITHM, CBA3aHHBIX C PA3BUTHEM XUMHUH U 00IIECTBA;

3HaHUE PABUJI TIOBEJICHUS B UPE3BBIYAHBIX CUTYyAIUX;

OIICHHBAHME COLIMATILHOM 3HAUMMOCTHU Ipodeccuil, CBA3aHHBIX C XUMUEH;

BIIaJICHHE MpaBUJIaMH 0€30TIaCHOTO OOpalleHHsl ¢ XMMUUYECKUMHU BEIIeCTBAMU M 000PyIOBaHUEM,
MIPOSIBJIEHUE DKOJIOTMYECKOUN KYIbTYPHI.

MetanpeaMeTHble pe3yabTaThl
PeryasituBHbIe!

IeJIenoJlaranie, BKJII0Yasi IIOCTAHOBKY HOBBIX IIENeH, MpeoOpa3oBaHUE MPAKTHUSCKOW 3a7adydl B
MO3HABATEIbHYIO, CAMOCTOSITCIIFHBIA aHAU3 YCIOBHH JIOCTH)KCHHUS IIEJIM HAa OCHOBE Y4éTa
BBIJICJICHHBIX YUUTEIIEM OPHEHTUPOB JICHCTBHS B HOBOM YU4eOHOM MaTepHae;

TUTAHUPOBAHUE MTyTH TOCTHKCHHUS TIEIICH;

YCTaHOBJICHUE TIEJICBBIX TIPUOPUTETOB, BBIJCICHUE aJbTEPHATUBHBIX CIIOCOOOB JOCTIKEHUS EITN
1 BbI0Op Hambosee 3 (HEeKTUBHOTO CII0c00a;

YMEHHE CAMOCTOSITEIbHO KOHTPOJIMPOBATH CBOE BPEMs U YIIPABIISATH UM;

YMEHHUE TIPUHUMATh PEUICHUS B TIPOOJIEMHON CUTYAIIHU;

MOCTaHOBKA y4eOHBIX 3a/1a4, COCTABIICHUE TNIaHA U TIOCJICJIOBATEIIEHOCTH JICHCTBHIA;

opranu3zaiys pabo4ero Mecra npH BBHITIOJHEHUH XMMHUYECKOTO IKCTICPUMEHTA,;

MIPOTHO3UPOBAHKE PE3YJILTATOB O0YUYCHHSI, OIICHUBAHKE YCBOSHHOTO MaTepHaa, OIleHKa KayecTBa
Y YPOBHS TIOJYYEHHBIX 3HAHUH, KOPPEKIIUS IUIaHA U CII0CO0a JeHCTBUS P HEOOXOJMMOCTH.

Ilo3HaBaTeabHbBIE:

MIOMCK U BBIJEJICHHE HH(POPMALIUY;

aHaJIU3 yCIIOBUH U TpeOOBaHUil 3a/1auu, BBIOOD, COMOCTABICHUE M 000CHOBaHHE crIoco0a perIeHus
3a/1a4H;

BbIOOp HauOoisiee 3(h(heKTUBHBIX CIIOCOOOB pELICHUs 3aJauyd B 3aBUCUMOCTH OT KOHKPETHBIX
YCIIOBU;

BBIIBKEHHE U 000CHOBaHHE TMIIOTE3bI, BEIOOD crioco0a e€ MpoBEpKH;

CaMOCTOSITEJIbHOE CO3JaHUE AITOPUTMA JESITEIbHOCTH NMPH PEIIeHUH MpoOJieM TBOPYECKOTO U
ITIOMCKOBOI'O XapakTepa,

YMEHUS XapaKTEPU30BaTh BEIECTBA I10 COCTABY, CTPOCHUIO U CBOMCTBAM,;

OIMCBIBAHUE CBOMCTB: TBEPABIX, KHUJKUX, FA3000pa3HbIX BELECTB, BBIIECTEHHE UX CYIIECTBEHHBIX
IIPU3HAKOB;

n300pakeHNe COCTaBa MPOCTEUIIMX BEIIECTB C MOMOIIBI0 XMMHYECKHX (DOPMYST M CYIIHOCTH
XMMUYECKUX PEAKIUHN C TOMOIIBI0 XUMUYECKUX YPABHEHUN;

npoBeieHUue HaOMIOJICHUH, ONMCAaHUE NPU3HAKOB M YCIOBUH TEUEHMS XHUMHMUYECKHX DPEaKLUH,
BBIMIOJTHEHHE XHMHUYECKOTO OSKCIEPUMEHTa, BBIBOJBI HAa OCHOBE aHajdu3a HaOIIoleHU 3a
HKCIIEPUMEHTOM, pEIICHUE 3ajay, MOJyYeHHE XMMHUYeCKOH HHGOpMAIMU U3 PA3IUYHBIX
HUCTOYHUKOB;



YMEHUE OPTraHU30BbIBAThH UCCIIEJOBAHUE C 1EJIbI0 TPOBEPKH TUIIOTE3;

yMEHUE JeIaTh YMO3aKIIOUeHHs! (MHAYKTUBHOE U [0 aHAJIOTHUHN) U BBIBOJIBI;

yMEHHE OOBEKTHBHO OIICHHBATh WH(OPMAIMIO O BEIIECTBAX M XUMHUYECKHX IIpoIlleccax,
KPUTHUYECKH OTHOCUTBHCS K MICEBOHAYYHON HHPOPMAIIHH.

KOMMyHI/IKaTHBHI)Ie:

MOJIHO€ M TOYHOE BBIPAKEHHE CBOMX MBICICH B COOTBETCTBHM C 3aJadyaMH W YCIOBHSAMU
KOMMYHHKAIIHH;

aJIeKBaTHOE HCIIOJIb30BAaHUE PEUYECBBIX CPEACTB JUISl y4acTUsl B JUCKYCCHH M apryMEHTAIlUU CBOESH
MO3UIIMH, YMEHHE MPEICTABIATE KOHKPETHOE COACp)KaHHE C COOOIIEHHUEM €r0 B MHCbMEHHON U
YCTHOH (opme, ompeneneHnue Croco00B B3aMMOJCHCTBHS, COTPYAHUYECTBO B IOUCKE U cOope
nHpopmanuy;

oTpejiefieHue CrnocoO0B B3aUMOJIEHCTBUS, COTPYJHUYECTBO B IMOUCKE U cOope uHpopmanuwy,
ydyacTue B JAMajore, IJaHUPOBAaHUE OOLIMX CIOCOOOB pabOThl, MPOSBICHHE YBAKUTEIHHOIO
OTHOIIEHHS K IPYTHM YJaIIuMCSI;

ONMCAaHWE  COACP)KAaHUS  BBIMOJHAEMBIX  JCHCTBHM  C  IENBI0  OPUEHTHPOBKA B
MIPEIMETHOTIPAKTUIECKOH JIESITETHHOCTH;

YMEHHUSI YYUTHIBATh pa3Hble MHEHHS M CTPEMHUTHCS K KOOPAWHAIMH Pa3IMYHBIX TO3HIUH B
COTPYIHUYECTBE;

(dbopMynmHpoBaTh COOCTBEHHOE MHEHHE W IO3WIHIO, apTYMEHTHPOBATh M KOOPIMHUPOBATH €€ C
MO3UIMSIMU TIAPTHEPOB B COTPYAHWYECTBE TNPH BBIPAOOTKE OOIIET0 pEIIeHHST B COBMECTHOU
NeSTebHOCTH;

OCYIIECTBIISITh B3aUMHBI KOHTPOJIb W OKa3blBaTh B COTPYIAHHYECTBE HEOOXOIUMYIO
B3aMMOIIOMOIIIb;

IUIAHUPOBATH 00IIUE CIIOCOOBI PabOThHI; OCYHIECTBISTh KOHTPOJIb, KOPPEKLIHIO, OLIEHKY IeHCTBUI
napTHEpa, YMETh yOeKAaTh;

UCIOJIb30BaTh aJIeKBATHBIE SI3BIKOBBIE CPEACTBA JJIsl OTOOpa)K€HHs] CBOMX YYBCTB, MBICICH,
MOTHBOB M TIOTPEOHOCTEH; OTOOpakaTb B peud (omucaHue, OOBIACHEHHE) COJICp)KaHHE
COBEpIIIAEMBIX JCUCTBUH, Kak B (opMe T'POMKOH COIMAIM3UPOBAHHOW pevH, Tak U B (opme
BHYTPEHHEH peun;

pa3BUBaTh KOMMYHUKATUBHYIO KOMIIETEHIIMIO, MCIOJb3ysd CpPEICTBA YCTHOW M HUCHBMEHHOU
KOMMYHHMKAIlMM TpU paboTe ¢ TeKcTaMu Y4yeOHHMKa M JOMOJHUTENIbHON JHUTepaTrypoi,
CHPaBOYHBIMU TaONMIIAMH, MPOSIBISTH TOTOBHOCTh K YB@KEHHUIO WHON TOYKM 3pEHUS MPHU
00CY>KJICHUH Pe3yJbTaTOB BBIMOJIHEHHON pabOTHI.

IIpenmeTHble pe3yabTaThl:

INPUMCHATHL OCHOBHBIC MCTO/IbI IIO3HAHU ! Ha6J'IIOI[eHI/Ie, HU3MCPCHHUC, DOKCIICPUMCHT,

ONHUCKHIBATHL CBOMCTBA TBép,I[BIX, KUIKUX, 1"213006p213HHX BCIHICCTB, BBLACIIAA HX CYHICCTBCHHBIC
IIPpU3HAKU,

PaCKpbIBaTb CMbBICJI 3aKOHA COXPaHCHUA MACChI BCIICCTB, aTOMHO'MOHeKYHHpHOﬁ TCOPUHU,
pas3iniuaTb XUMHUYCCKUEC U (1)1431/1%01(1/16 SIBJICHH, HA3bIBATb IPU3HAKU W YCJIOBUA IIPOTCKAHUA
XUMHNYCCKHUX peaKHHﬁ;

CO6J'IIO,[[aTI> ImpaBujia 0e30IacHOM pa6OTBI IIpU MPOBECACHUHU OIIBITOB,

ITIOJIb30BAaTbCsA J'Ia60paT0pHBIM O60py,[[0BaHI/IeM n HOCYHOﬁ;

I1oJIy4yarThb, CO6I/IpaTL ra3oo6pa3HHe BCIICCTBA U PACIIO3HABATD HX;

XapaKTCpU30BaThb (I)I/I3I/I‘leCKI/IC U XUMHYECKHE CBOMCTBAa OCHOBHBIX KJIACCOB HCOPTaHNYCCKUX
COCHHHCHHﬁ, MMPOBOJAUTL OIIBITHI, TOATBECPIKAAONIUC XUMHUYCCKUC CBOMCTBa HN3YYCHHLIX KJIACCOB
HCOPraHNYCCKUX BCIICCTB,

PACKPBIBATE CMBICII IIOHATUA «PACTBOP», BBIYUCIIATE MACCOBYHO TOJIHO paCTBOpéHHOI‘O BCIICCTBA B
pacTBOPEC, TOTOBUTH PACTBOPHI C OHpCI{CHéHHOfI MacCoOBOM gojen paCTBOpéHHOFO BCIICCTBA,
XapaKTCpU30BaTb 3aBUCUMOCTb (I)I/ISI/I‘-IGCKI/IX CBOMCTB BEIIECTB OT THUMA KpHCT&J’IJ’IH‘ICCKOﬁ
peI_HéTKI/I, OMPEACIIATH BUI XUMHUYECKOM CBS3U B HCOPTaHNYCCKUX COCAUHCHUAX,



PaCKpbBIBATh OCHOBHLIC TIIOJIOKCHHUA TCOPHUU BHGKTpOHHTquCKOfI Jucconuanuu, COCTaBJIAThb
YPaBHEHUS JJIEKTPOJUTHYECKOW IUCCOLMALMU KHUCIIOT, IIEJI0YEH, COJEH M peakuuid HOHHOIO
o0OMeHa;

PaCKpbIBATh CYINHOCTL OKUCIIUTCIbHO-BOCCTAHOBHUTCIBHBIX peaKuMﬁ, OIpCACIATh OKUCIIUTCIIb U
BOCCTAaHOBUTCJIb, COCTABJIATE YPABHCHUS OKHUCIIMTCIIbHO-BOCCTAHOBUTCIIbHBIX peaxunﬁ;

Ha3bIBaTh ()aKTOPHI, BIUSIONINE HA CKOPOCTh XUMUYECKOH peaKIlim;

XapaKTCpUu30BaTb B3aMMOCBA3bL MCEXKAY COCTaBOM, CTPOCHHEM U CBOMCTBAMH HEMETAIJIOB U
METAaJLIOB;

IMPOBOAWTD OIIBITHI IO NOJTYYCHHUIO U U3YYCHHUIO XUMHWYCCKUX CBOMCTB PAa3JIMYHBIX BCUICCTB,
IpaMOTHO 00pamIaThesi C BEMECTBAMU B TIOBCETHEBHON KH3HH.

OO0yuarouuiicst MOJY4YUT BO3MOKHOCTH HAYUYHTHCH:

BBIIBUT'aTb U MPOBEPATH SKCICPUMCEHTAJIBHO T'HIIOTE3bI O XHUMHWYCCKUX CBOMCTBax BCIIICCTB Ha
OCHOBE WX COCTaBa M CTPOCHMSI, UX CIIOCOOHOCTH BCTYNATh B XUMUYECKUE PEAKITUHU, O XapaKTepe
U MPOJYKTaX Pa3IMYHbIX XUMUYECKUX PEAKIIN;

XapaKTEepHU30BaTh BEIIECTBA IO COCTAaBY, CTPOCHUIO M CBOMCTBAM, YCTAaHABJIMBATh MPUYUHHO-
CJICACTBCHHBIC CBA3U MCKIY JAaHHBIMU XaPAKTCPUCTHUKAMH BCIICCTBA,

COCTaBJIATE MOJICKYJIAPHBIC W TIIOJHBIC HWOHHBIC YPAaBHCHHA IIO COKpaIIIéHHI)IM NOHHBIM
YpaBHEHUSAM;

IIPOrHO3UPOBATH CIIOCOOHOCTH BCIICCTBA IMPOABJIATE OKHUCIWUTCIIBHBIC WM BOCCTAHOBUTCIIBHBIC
CBOICTBA C YUETOM CTENEHEN OKUCICHHS JIEMEHTOB, BXOIAIIHNX B €r0 COCTAaB;

BBIJIBUT'aTb U MPOBEPATH SKCIICPUMCHTAJIBHO TUIIOTE3bI O PE3yjIbTaTax BO3}16ﬁCTBH$I Pa3INIHBIX
(hakTOpOB HA UBMEHEHHUE CKOPOCTU XUMHYECKOW pEaKIlvH;

WCIIOJIb30BaTh MPUOOPETEHHBIE 3HAHUSA JUISS OKOJOTHYECKH T'PaMOTHOTO TIOBEICHUS B
OKpYKalolleu cpene;

WCIIOJIb30BaTh MPUOOPETEHHBIC KITIOUEBbIE KOMIIETCHIIMH TIPH BHITIOJHEHUH TIPOSKTOB U PEIICHUH
y4eOHO-HUCCIEAOBATEIbCKUX  3a7a4 10 HW3YYCHUIO CBOWMCTB, CHOCOOOB TIOJNy4e€HUS |
pacro3HaBaHUs BEIECTB;

00BEKTUBHO OIICHUBATh HH(OPMAITUIO O BEIIECTBAX U XMMUYECKUX MPOIIECCaX;

OCO3HABaTh 3HAYCHHE TEOPETUYECKUX 3HAHUK MO XUMHH JJId TPAKTHYECKOW ACSITEIBHOCTH
YEIIOBEKA;

CO3/1aBaTh MOJCIH M CXEMbl IS PCIICHHsS YYCOHBIX M ITO3HABATEJIBHBIX 3aJlad; MOHUMATh
HEOOXOAUMOCTh COOJIOJCHUST TPEANHCAaHUM, NpeiaraeMblX B HWHCTPYKIUSX [0 HCIMOJIb-
30BaHMIO JIEKAPCTB, CPEJACTB OBITOBON XHMHH.



1.3 Coaep:xaHue nporpaMmsl
1.3.1 YueOHblii nu1aH NPOrpamMMbl

I>I Ha3Banue TeMbl KoandecTBO 9acoB ®opMBbI aTTeCTAIHHN
n/n
Bcero | Teopusi | IIpakruka (KOHTPO.13)
1 moayas - 32
1 IlepBoHayajbHbIEe XUMHYECKHE MOHATHSA (12)

1.1 |MeTroasl M3y4eHHsS BEHIECTB U 2 1 1 Hab6mronenwue, omnpoc,
XUMHUYECKHX SIBJICHUH. TECTUPOBAHUE,
DKCIepUMEHTAIIbHBIE  OCHOBBI AHKETUPOBAHUE
XUMHH

1.2 |YucTele BemecTBa U CMECH 2 1 1 HaGnronenue, ananus,
BBITIOJTHEHHE MMPAKTHICCKIX
3aJaHuH.

1.3 | dusnueckue U XUMHYECKHE 4 1 3 Hab6mronenue, onpoc,

SIBJICHHS Ipe3eHTAIVS HaOIFOICHUH,
BBITIOJTHEHHE MMPAKTHICCKIX
3aJaHuH.

1.4 |TIpocThie U CIOXKHBIC BEIIECTBA 2 1 1 Hab6mronenwue, onpoc,
BBICTaBKa TBOPYCCKHIX
paboT, aHaTN3 BBITIOJTHCHHS
MPAKTHYCCKUX 3aaHNN

1.5 |3akoH coxpaHeHUs Macchl Be- 2 1 1 HaGmronenue, onpoc,
IECTB aHaJIM3 BBITOJTHCHHS

MPAKTHYCCKUX 3aaHUN
2 Kaaccel Heoprannveckux coeaunenuii (10)

2.1 |CocraB Bo3ayxa 3 2 1 DKCHepUMEHTAIBLHOE
OIIPEJICITUTD COJICPKAHUE
KHCIIOPOJIa B BO3/IyXeE,
aHaJIM3 BBITOJTHEHMS
MPAKTHYECKUX 3aaHUN

2.2 |Kucaotsl. CBoiicTBa KUCIOT. 2 1 1 Habmonenue, omnpoc,
aHaJIU3 BBITTOJTHCHHUS
MPAKTHYECKUX 3aaHUN

2.3 |OcHoBanus. CBoiicTBa 2 1 1 Habmonenue, omnpoc,

OCHOBaHUH

aHaJIN3 BBINIOJTHCHU A
MPAKTUYCCKUX 3aJaHui
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2.4 | CsoiictBa HEOPraHUYECKUX 3 2 1 Hab6monenue, omnpoc,
COCIMHEHU N BBICTaBKa TBOPYECCKUX
paboT, aHaJIU3 BBIIOJIHEHUS
MPAKTUYECKUX 3aJaHUN
3 PactBopsi (10)

3.1 |M3y4eHue 3aBUCUMOCTH 3 1 2 [IpakTuueckas padoTa,
pPacTBOPUMOCTH BEIIECTBA OT AHAJIU3 BBITTOJTHCHUS
TeMIepaTypbl TBOPUYECKOH pabOTHI

3.2 |HabmroneHue 3a pocToM 4 1 3 [TpakTudeckas padora,
KPHUCTAJIOB AHAJIU3 BBITOJTHCHUS

TBOPUYECKOM pabOThI

3.3 |Ompenenenne KOHIEHTPAIUU 3 2 1 [TpakTudeckas padora,
BEIIECTB KOJIOPUMETPUIECKIM AHAJIU3 BBIITOJTHCHUS
1Mo KanuOpoBOYHOMY rpaduKy TBOPYECKOH pabOTHI

2 Moayas - 40
4 Teopus d1exkTpoaurnyeckoi guccounanuu(1s)
4.1 |CunpHBIC U CIA0BIC DICKTPO- 5 3 2 Habmonenue, omnpoc,
JIUTHI aQHAJIU3 BBIMTOJHEHUS
MPAKTUYECKHUX 3aJaHUI
4.2 |Peaknuu HOHHOTO OOMeEHa 10 5 5 [TpakTrueckas paboTa,
aHAJIU3 BBIMTOJHEHUS
TBOPYECKOH pabOTHI
5 Xumnueckue peakuuu (11)
5.1 |OkucIuTEenBbHO- 6 4 2 [TpakTrueckas paboTa,
BOCTAaHOBUTEJIbHBIE PEaKIIU aHAJIU3 BBIMIOJIHEHUS
(OBP) TBOPYECKOH pabOTHI
5.2 |CKOpOCTh XUMHYECKON pEeaKIuu 5 1 4 [TpaxTrueckas paboTa,
aHAJIU3 BBIMIOJHEHUS
TBOPUYECKOH pabOThI
6 XHMHYECKHE 3JIEMEHTHI (CBOHCTBA METAJLJIOB, HEMETAJLIOB M X coeanHenuii) (14)

6.1 |Hemertanasl. ['aoreHsl 3 2 1 Habmonenue, omnpoc,
AHAJIU3 BBITIOJHEHUS
MPAKTHYECKUX 3aaHUN

6.2 | A30T U ero coeqMHEHUS 3 1 2 Habmonenue, omnpoc,
AHAJIU3 BBITIOJHEHUS
MPAKTHUYECKUX 3aaHUN

6.3 |Cepa u ee coequHEHUS 3 1 2 Habmonenue, omnpoc,
AHAJIU3 BBITIOJTHEHUS
MPAKTHYECKUX 3aJaHUN
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6.4 | Kanpnuii. CoenuHeHns KalIbIus 2 1 1 Hab6monenue, omnpoc,
aHaJIU3 BBIITOJIHECHHUS
MPAKTUYECKUX 3aJaHUN

6.5 |JKemeso. Coennuenns xenesa. 3 1 2 Habmonenue, omnpoc,
aHaJIu3 BBITTOJTHEHHS
MPAKTUYECKUX 3aJaHUI

Bcero: 712 39 43

1.3.2 Conep:xanue y4eGHOT0 MJIaHAa MPOrPaMMbI

B nporpamme npencTaBieHsl ClIeayOIIMEe pa3aeibl:

1. I[lepBoHa4YaJIbHBIE XUMUUYECKUE TTOHITHUS

2. PacTBOpBI

3. OcHOBHBIE KJIacChl HEOPraHUYECKUX COEAMHEHU I

4. Teopust SIEKTPOTUTUYECKON TUCCOLIMAIINHT

5. Xumnueckne peaknuuu

6. XuMu4ecKkre 3JeMEeHTHI (CBOICTBA METAJIJIOB, HEMETAJIJIOB U UX COEIMHEHU )

B ocHOBy BblJeieHUsI TaKUX pa3/elioB 3aJI0)KEH XUMUUYECKHI 3KCHEepPUMEHT, TpaJullMOHHas
cucreMa u3ydeHuss XuMuH. OCHOBHOM QopMoil y4uyeOHON AESATENbHOCTH SBISETCS XUMUUYECKHUIl
SKCIEPUMEHT, MPOBOJAUMBIA B BHJAE Ja0OPaTOPHBIX, MPAKTUYECKUX paboT U JAEMOHCTpALMA.
JIeMOHCTpallMOHHBIN SKCIEPUMEHT MNPOBOJUTCSA B TOM Cllydae, €CIU OH OINAaceH ISl BBIIOJHEHUS
YUaIIUMUCS UM UMEIOLIUcs MpuOop Mpe/iCTaBlIeH B €IMHCTBEHHOM SK3EMILIISIpe

1. lepBoHaYaIbHBbIE XUMHYECKHE NOHATHS

Teopusi: Xumus — Hayka O BEIIECTBAX, UX CBOMCTBAX U MPEBPALLICHUSIX.

[TonsiTHE O XUMHUYECKOM 3JIEMEHTE U (hOpMax €ro CyliecTBOBaHUS: CBOOOJHBIX aTOMaX, MPOCTHIX
U CJIOKHBIX BEIlleCTBA

[Ipaktuka: IlpeBpamenust BemiecTB. OTIMYNE XUMUYECKUX PEAKIUA OT (PU3MYECKUX SBICHUU.
Ponp xumMum B )KM3HU YeIOBEKa.

Kpartkue cBeneHust 3 UCTOpUM BOZHUKHOBEHUS U pa3BuTHs xumuu. llepuon anxumuu. [lonsitue o
¢unocodpckom kamue. Xumuss B XVI B. Pazputne xumuu Ha Pycu. Poiab oTedecTBEHHBIX YYEHBIX B
CTAaHOBJICHUU XMMHYECKOUW Hayku - pabotel M. B. JlomonocoBa, A. M. bytneposa, JI. 1. Menneneena.

XHUMHUUYEcKasi CHUMBOJIMKA. 3HAKM XHMHMYECKHX 3JIEMEHTOB M IPOUCXOXKJCHHE HX Ha3BaHUMU.
Xumuueckue Gpopmynsl. Uuaekcs u kodhdunuenTsl. OTHOCUTENBHBIE AaTOMHAs U MOJIEKYJISIpHAS. MACCHI.
Pacuer MaccoBoii 10711 XUMHUYECKOTO 3JI€MEHTa 10 PopMyJie BellecTBa.

Uuctele BemiecTBa M cMecH. [IpuMepbl KUAKUX, TBEPABIX M razoo0pa3Hbix cMmeceil. CBoiicTBa
YHCTHIX BelecTB M cMmeceil. Mx cocraB. MaccoBasi U 0oObeMHasi 101U KOMIIOHEHTa cMecH. Pacuersl,
CBSI3aHHBIE C UCIOJb30BaHUEM TOHIATHS JOJIS.

3aKOH COXpaHEHMs MacChl BEIIECTB. XUMHUYECKHE YpPAaBHEHHUS. 3HAYEHHE WHIEKCOB U
koa¢puimentoB. CocTaBieHHE YPaBHEHUH XUMUYECKUX PEAKITHI.

®opmel koHTpoJIs: HabmroaeHue, onpoc, aHaau3 BHIIIOJHEHUS TPAKTHUECKUX 3aJaHUN

2.Knaccbl HeOpraHu4ecKMX coeAMHEeHU.

Teopusa: Crenenb okucieHus. OnpeneneHue CTENEHH OKUCIEHHUS 3JIEMEHTOB MO XMMHUYECKOU
dopmyne coenunenusi. CocraBnenue Gopmyin OMHAPHBIX COSAMHEHUH, OOIMIMI COCOO MX HAa3bIBAHMSL.
bunapHubie coequHEeHMs: OKCUIBI, XI0puabl, cynbduasl u ap. CocraBnenue ux gopmyn. [IpencraButenu
OKCHUJIOB: BOJA, VIJIEKUCIBIM Tra3 M HeramieHas wu3BecTb. lIpencraBUTenn JIETYy4MX BOJOPOAHBIX
COEIMHEHUI: XJIOPOBOJOPO U aMMHUaK.

OcHoBaH#sI, MX COCTaB M Ha3BaHUsA. PacTBOPUMOCTh OCHOBaHUH B Bojie. Ta0nuiia paCTBOPUMOCTH
TUAPOKCUIOB U cojiell B Bojae. [lpeacraBurenu mienoyeil: THAPOKCHABI HATPUSA, KaaUs U KaJbLHUA.
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[TonsTne o0 kKayecTBeHHBbIX peakuusax. Muaukatopbl. M3MeHEHHE OKpacKd HHAUKATOPOB B WLIEIOYHOU
cpexne.

Kucnotel, ux cocraB u Ha3Bauus. Kmaccudukamus kucnot. [IpeacraBurenut KUCIOT: cepHas,
COJISIHAs U a30THas. M3MeHeHne OKpacKyu UHANKATOPOB B KUCIOTHOM CpeE.

Conu kak NMpOU3BOJHBIE KUCIOT U OCHOBaHMM. VX cocraB M Ha3BaHus. PacTBopuMOCTh colieil B
Bojie. [IpencraBurenu coeii: XJopua HATpHs, KapOoHAT U (ocdat KabIus.

Amop(dHBIE ¥ KPUCTAUTHISCKUE BEIICCTBA.

[IpakTuka: MeXMONEKYISpPHBIE B3aUMOJCUCTBHS. THIIBI KPUCTAJUIMYECKUX PELIECTOK: HOHHAS,
aTOMHAsi, MOJICKYJISIpHAsI U METAJNTHYECKasi. 3aBUCUMOCTh CBOMCTB BEIIECTB OT TUIOB KPUCTAILTUYECKUX
pEeLIEeTOK.

BemectBa MOJEKYISIPHOIO U HEMOJEKYJISPHOIO CTPOEHMs. 3aKOH IOCTOSIHCTBA COCTaBa s
BEIIECTB MOJIEKYJIPHOTO CTPOCHUS.

®opwmbl koHTpOJIs: Habmoaenue, onpoc, aHaau3 BBITIOIHEHUS MPAKTHYECKUX 3a1aHUM

3.PacTBOpHBI.

Teopus: PactBopenue. PactBopsl. CBoliCTBa pacTBOPOB JIEKTPOJIUTOB.

[IpaxTuka: 1a00paTOpHbIE OMBITHI, TPAKTHYECKHUE PAOOTHI.

®opmel koHTpoIs: HabnroaeHue, onpoc, aHaau3 BHIOJHEHUS TPAKTHUECKUX 3aJaHUul

4. Teopus 3J1eKTPOJIUTHYECKOH IUCCONHATIUU
Teopus: TloHsTHEe 00 SIEKTPOJUTHYECCKONW TUCCOIUAIIUU. DJIEKTPOJIUTHI M HEIJIECKTPOJIUTHI.
MexaHu3M JUCCOLMAIMK  DJICKTPOJIUTOB C PA3IUYHBIM THUIIOM XUMHUYECKOW cCBsi3u. CTemneHb
ANEKTPOJUTUYECKON Jucconraniui. CUIbHBIE U CTIa0bIe DIEKTPOTUTHI.

OCHOBHBIE TIOJIOKCHHSI TEOPHHM JJICKTPOJUTHYECKON muccoruanuu. oHHBIE ypaBHEHUS
peakiuii. YCIIOBHs MPOTEKAHUs PEAKIIM 0OOMeHa MEXAY JICKTPOJIUTAMU JI0 KOHIIA B CBETE MOHHBIX
MpEJICTaBICHUM.

Knaccudukarys HOHOB U UX CBOMCTBA.

Kucnorel, wx xnaccuduramus. Jlucconmanusi KHCIOT W WX CBOWCTBA B CBETE€ TEOPUH
ANEKTPOJUTUYECKOW JUCCONMAIMK. MOJEKyIsIpHblE W HOHHBIE YpPaBHEHUS PEaKIHi KHUCIIOT.
B3aumopeiictBue KHUCIOT € MeETaUIaMHU. OJEKTPOXMMHUYECKHM  psii HAOpSOKEHW  METasuloB.
B3anMoselicTBue KHCIIOT C OKCHIAaMHU METaUIOB. B3amMoaecTBUE KUCIOT ¢ OCHOBAaHUSMH - PEaKIIHs
HerTpanu3anun. OcHOBaHUs, WX Kilaccuukanus. J(uccorumaius OCHOBaAaHWUM M HMX CBOMCTBAa B CBETE
TEOPUHU DJICKTPOJIUTHYECKON Iuccolnuanuy. B3aumonelcTBUE OCHOBAaHHMM C KHCIIOTaMH, KHUCJIOTHBIMH
OKCHUJIaMU W coJiaMH. VICroab30BaHWE TaOJHIBI PACTBOPUMOCTH JUIS XapaKTEPUCTHKHA XUMHYECKUX
CBOMCTB OCHOBaHMI.
Comu, ux kiaccuuKkanus U JUCCOLMAMS PA3IMYHBIX TUIOB coJieid. CBOWCTBa COJIeH B CBETE TECOPHH
AIIEKTPOJIUTUYECKON Iucconmanuu. B3aummoseiicTBue cosieil ¢ MeTauiamMu, YCIOBUSI MPOTEKaHUs ITHX
peaknmii. B3ammonelicTBUE coledl ¢ KUCIOTaMH, OCHOBAaHUSMH W COJIAMH. VICIOb30BaHHME TaOIHIIBI
PacTBOPUMOCTH.

[IpakTuka: peaknuy HWOHHOTO OOMEHa M  OKHCIUTEIbHO-BOCCTAHOBHTEIIBHBIC PEAKIIUH.
CocraBieHne ypaBHEHUN OKHCIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKIIMI METOI0M 3JIEKTPOHHOTO OanaHca.

®opmel koHTpoJIs: HabmroaeHue, onpoc, aHaau3 BHIIIOJIHEHUS TPAKTHUECKUX 3aJaHUN

S5.Xumn4yeckune peakuuu

Teopus: OKHUCIUTETBHO-BOCCTAHOBUTENIbHbIE peakuuu. OKUCIUTENIb W BOCCTAHOBUTEIb,
OKHCIIEHME M BOCCTaHOBJICHHE. Peakuuu pasnoxxeHus. [IoHATHE O CKOPOCTH XMUMHUYECKUX PEAKIUU.
Karanuzatopsr. ®epMeHTHI.

Peakuuu coenunenus. Katanutuyeckue W HekartanuTuueckue peakiuu. OOpaTtuMbie U
HeoOpaTHMbIe PEeaKIIUH.

Peaknuu 3amenieHusi. DIEKTPOXUMUYECKUN PSJl HAIPSKEHUN METaJUIOB, €r0 MCIOJIb30BaHUE
JUISl IPOTHO3UPOBAHMS BO3MOKHOCTH ITPOTEKAHUS PEAKIIMN MEXKITY METAJLIAMHU U PACTBOPAMH KUCIIOT.
Peakuyu BbITECHEHUS OJHUX METAJJIOB U3 PACTBOPOB UX COJIEH IPYTMMHU METaJUIaMU.
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Peakuuu oOMmena. Peakiuu HeliTpanu3auu. Y CIOBUS MPOTEKaHUS peakiuii 0OMEHa B pacTBOpax
J10 KOHILA.

[IpakTuka: 1a00paTOpHBIE OMBITHI, IPAKTUYECKHE PAOOTHI.

®opmel kKoHTpoJIst: Habmronenue, onpoc, aHau3 BHIIOTHEHNS PAKTUYECKUX 3aJaHUN

6 XumMnueckue 3j1eMeHTHI (CBOHCTBA MeTAJIJIOB, HEMETAJLJIOB U UX COeIUHEHUIl)

Teopusi: Obmas xapaktepucTtuka ramoresoB. Crpoenue aromoB. [IpocTrie BeliecTna,
X (Qu3MYecKre W XHUMHYECKHe CBOHCTBAa. OCHOBHBIC COCIMHEHUS TaJOICHOB (TaJIOTEHOBOJOPOJIBI H
TaJIOTCHU/IBI), UX CBOcTBA. KauecTBeHHas peakiys Ha XJIOpUA-uoH. KpaTkue cBeieHus o xiope, Opome,
¢drope u none. [IpuMeHeHNE TAIOTEHOB M KX COSAMHCHH B HAPOJHOM XO3SIMCTBE.

Cepa. Crpoenue aroma, aJlIOTpPOIIMs, CBOMCTBa M NpPUMEHEHHE poMOuUyecKoil cepbl. OKCHIIbI
cepsl (IV) u (VI), ux nmomydenue, cBoiictBa U npumeHeHue. CepoBOJAOPOHASI U CEPHUCTAS KHUCIIOTHI.
CepHas KHCJIOTa U €€ COJI, X MPUMEHEHHE B HApOJHOM X03siicTBe. KauecTBeHHas peakius Ha Cynbdart-
HOH.

A3ot. CTpoeHue aromMa MW MOJEKYJbI, CBOMCTBAa MPOCTOrO BEIIECTBA. AMMMAK, CTPOEHUE,
CBOICTBa, NoJdy4yeHrue U npuMenenue. Conu aMMOHHUS, UX CBOMCTBa U mpuMeHeHne. Oxcunel azora (II) n
(IV). A3oTHas kuciioTa, €e CBOMCTBA M NMpuMeHeHrne. HutpaTsl 1 HUTPUTHI, TpoOIeMa X COJIEpKaHUs B
CEJIbCKOXO3SUCTBEHHON MPOAYKINU. A30THBIE YIOOpEHUS

[TosoxkeHrne MeTalioB B MEPUOIUYECKON CUCTeME XMMHUUYeCKuxX siemeHToB [[. M. Menneneena.
Mertammueckasi KpUCTALTHYECKAs pelIeTKa U METaJUTHYecKash XUMHYeCKasi CBS3b.

O6mwme puznueckue cBoicTBa MmeTaiuioB. CIiaBbl, UX CBOWCTBA M 3HAYCHHE.

XHWUMHUYECKUE CBOMCTBA METAJNIOB KaK BOCCTAHOBUTEJIEH.

CriocoOblI MOTy4eHHsT METaJUIOB: MUPO-, TUIPO- U AIIEKTPOMETAIUTYPTHS.

Koppo3sus meramioB u criocodbt 60ps0bI ¢ Hel. [1]enodnbie MeTamibl — MPOCThIE BENIECTBA, X

¢duznyeckue 1 XuMU4ecKre CBONCTRA.

Baxueiimne coequHeHns MEN0YHbIX MeTauioB. ll{enoyHo3emMenbHbIE METaILTbI.

Baxueiire coequHeHNs IEI0YHO3EMENbHBIX METAIIIOB.

Keneszo. Crpoenue atoma, pu3nyeckre U XUMUIECKHE CBOMCTBA MMPOCTOTO BEIIECTBA.

I'enernueckne psasl Fe?* u Fe®*. Kauectsennsie peaxiuy Ha Fe?" n Fe®'. Baxneitmue conn

xKenesa.

[IpaxTuka: JIabopaTopHble ONBITHI, TPaKTHYECKast paboTa.

®opma koHTpois: HabmoaeHue, onpoc, aHanu3 BEIIOTHEHUS MPAKTUYECKUX 3aJaHUi.

1.4 KanenaapHublii yueOHbIl rpaguk
[Iporpamma paccunTana Ha 72 y4eOHBIX Yaca, MEepBbIA MOAYNIb oOydeHus — 32 yaca (16 y4eOHBIX
HeZenNb), BTOpoi Moaynb oOyuenus: — 40 yacoB (20 yueOHBIX HEEINb).
3aHaTUs POBOAATCS 1 pa3 B HENENI0 MPOAOKUTEILHOCTBIO 2 aKaIeMUYeCKUi Jaca.
Jlara Havana 3aHatuii nepBoro Moayist — 02 cents0ps, nara okoHuanusi — 30 qexaodpsi.
Jlara Havana 3anatuii Broporo moayins — 10 suBapsi, nata okondanust — 31 mas.

KAJIEHJAPHBIN YUYEBHBIN T PA®UK
Ha 2024-2025 y4eoHblii roa

Ilenaror nononHuTensHOro oopazoBanus: 3opruHa AuHa HukonaeBHa
Mecto nposenenusi: MbOVY «Cpennss mkona c. AlleKcaHIpOoBKa»
Bpewmst npoBenenus 3anatuii: BropHuk —14.40-15.25

W3meHeHuns pacnucaHus 3aHATUN:

Ne Mecsan | YUucno | Bpem | ®opma Komnue | Tema 3anatus Mecto ®opma
o 3aHATHUSL | CTBO IPOBEAEHUS | KOHTPOJIA
IIPOBE 4acoB
JCHUs

1 Mmonynb

1 | | | Kom6un | 1 | Metoamt | Ka6uner | [paxTuuecka
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MpPOBAHH MO3HAaHUSA B (Touka s pabora Ne 1
bIN XUMUH. Pocra) «3yuenue
Okcnepu- CTpPOEHUS
MEHTaJIbHbIE IIJIAMEHU
OCHOBBI XUMUH
Komb6un Merto bt Kabuner JlaGopaTtopHbl
UpPOBAHH IIO3HAHUsA B (Touxa i onbIT Ne 1
19071 XUMMUHU. Pocra) «Jlo xakou
Dkcnepu- TeMIepaTypbl
MEHTaJIbHbIE MOXHO
OCHOBBI XUMUH HarpeTh
BEILIECTBO?»
Kom6un Merto bt Kabuner JlaGopaTopHbl
UpPOBAHH IIO3HAaHUsA B (Touxa i onbIT Ne 2
13171 XUMUH. Pocra) «3mepenne
Dxcnepu- TeMIepaTypbl
MEHTaJIbHbIE KUTICHUS
OCHOBBI XUMHUH BOJIBI C
MTOMOUIBIO
JaTynKa
TeMIepaTypbl
"
TEPMOMETpPay
Kom6un Mertonapt Kabuner JlaGopatopHsI
MPOBAHH MO3HAHUS B (Touka i onbIT Ne 3
bIN XUMUH. Pocra) «Onpenenenu
Dkcnepu- € TeMImepary-
MEHTaJIbHbIE pHI
OCHOBBI XUMUH MIJIABJICHUS U
KpUcTa-
JTU3aluu
MeTaJlia»
Kom6un Ilepponavansn | KaOuner JlaGopatopHsI
WPOBAHH pie xummudeckue | (Touka 1 onbIT Ne 4
bIN MOHATHS. Pocra) «Onpenenenu
YucTele Belle- € BOJIOIPO-
CTBa U CMECH BOJIHOU U
JTUCTUILITUPOB
aHHOU BOIBI»
Komb6un [TepBonavansn | Kabuner JeMoHcTpamu
UPOBaHH pie xumuueckue | (Touka OHHBIHN 3KC-
bIU MOHATHUS. Pocra) nepuMeHT Ne
1 «Brigene-
HUE U
MOIJIOLEHUE
Teria —
MpU3HAK
XUMHUYECKOU
peaKunu»
KOMOUH @uznueckue u | Kabuner JeMoHcTpanu
MpPOBaHH XUMHYECKHUE (Touxka OHHBIN
19171 SIBJICHUSA Pocra) OKCIEPUMEHT
Nel
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8 KomOun [lepsonauansn | Kabuner JemoHnctpanu
UpOBAaHH ple xumuueckue | (Touka OHHBIN JKC-
bIN MOHSTHS. Pocra) nepuMeHT Ne

2. «Paznoxe-
HUE BOJbI
ANEKTPUUYECKU
M TOKOM)

9 KOMOWH [IpocTeie n Kabuner JemoHcTpanu
UpPOBAaHH cioxHble Beme- | (Touka OHHBIN JKC-
bIN CTBa Pocra) nepuMeHT Ne

2. «Paznoxe-
HUE BOJbI
ANEKTPUUYECKHU
M TOKOM)

10 Komb6un [lepBonavansn | Kabuner Jemonctpanu
UpOBAaHH pie xumuueckue | (Touka OHHBIN JKC-
BIN MOHATUS. Pocra) nepuMeHT Ne

3. «3aKoH co-
XpaHEeHUs
Macchl Be-
1IECTBY»

11 KomOun 3aKoH coxpa- Kabuner JemoHcTpanu
UPOBAaHH HEHHUS MacChl (Touxa OHHBIN JKC-
BIT BEIIECTB Pocra) nepuMeHT Neo

3. «3aKoH co-
XpaHEHUs
MaccChl Be-
LIECTBY»

12 KoMmOun Kiaccer Kabuner JlemoHucTpamu
UPOBAHH HEOpraHu- (Touka OHHBIHN JKC-
bII YECKUX Pocra) nepuMeHT No

COEIMHEHU. 4. «Onpene-

CocraB BO3- JIeHUEe

ayxa cocrasa
BO3AyXa»

13 KomOun Knaccer Kabuner [IpakTHuecka
UPOBAaHH HEOpraHu- (Touka g pabota Ne 2
bl YECKUX Pocra) «ITomyuenue

COEMHECHUM. MEJIHOTO KY-
110poca

14 Komb6un CaoiicTBa KaGuner [IpakTuuecka
MpPOBaHH KHUCJIOT. (Touxa s paborta No 2
bIU Pocra) «Ilonyuenue

MEJIHOTO KY-
opoca

15 KomOun PacTtBOpBI. Kabuner JlabopaTopHbI
UpOBaHH (Touka i onbIT Ne 5
13171 Pocra) «M3yuenue

3aBUCUMOCTHU
pacTBOpPUMOC

TH BEILIECTBA
OT
TEeMIIepaTyphl
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»

16

Kombun
UPOBAHH
BIN

PactBOpBI.
Temneparypa
pacTBOpOB.

Kabuner
(Touka
Pocra)

JlaGopaTopHbl
i onbIT Ne 5
«M3yuenue
3aBUCUMOCTHU
pacTBOpPUMOC
TH BEIIECTBA
oT
TeMIepaTypbl
»

17

KoMOun
UPOBaHH
BIN

PactBopsI

Kabuner
(Touxa
Pocra)

JlaGopaTtopHbl
i onbIT Ne 6
«Habmronenu
€ 32 POCTOM
KPHUCTAJIOBY

18

KoMOun
WPOBaHH
BbIN

PactBOpBI.

Kabuner
(Touxa
Pocra)

JlaGopaTopHbl
1 onbIT Ne 7
«ITepechimien
HBI pacTBOP»

19

KoMOun
HPOBaHH
BIN

PactBOpBI

Kabuner
(Touxa
Pocra)

IIpakTnuecka
g paborta Ne 3
«Onpenenenu
€ KOHIICH-
Tpauuu
BEILIECTB
KOJIOpH-
METPUUYECKUM
o Kanuopo-
BOYHOMY

rpaduky»

20

KoMmOun
HPOBaHH
BIN

PactBOpBI.
Kounuentpauus
BEIECTB.

KaGuner
(Touka
Pocra)

[IpakTuuecka
s paboTta Ne 3
«Onpenenenu
€ KOHIICH-
Tpaluuu
BEILIECTB
KOJIOPH-
METPUUYECKUM
1o Kaauopo-
BOYHOMY

rpaduky»

21

KomOun
UPOBaHH
BIN

Kpucramnorua
paThl

KaGuner
(Touxa
Pocra)

JlabopaTopHbI
i onbIT Ne 8
«Onpenenenun
€ TeMIIepaTy-
pHI
Pa3JIoKEHUS
KpucTai-
JOTUIpaTay

22

Kombun
UPOBaHH
BIN

Paznoxenue
KPUCTAJIIOT U
pa

TOB.

KaGuner
(Touxa
Pocra)

JlabopaTopHbI
i onbIT Ne 8

«Onpenenenun
e TeMmepary-
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pBI

Pa3JIOKEHUS
KpUcTa-
JOTUAPATA»

23 Komb6un Kuaccrl Kabuner [IpakTnuecka
UPOBAHH HEOpraHu- (Touxa a1 paborta Ne 4
BI YECKUX Pocra) «Omnpenenenu

COCIMHEHUH. e pH pactBo-
POB KHUCJIOT U
IEJIOYEN

24 KomOun Knaccet Kabuner [IpakTuuecka
UPOBAaHH HEOpraHu- (Touxa g paborta Ne 4
BIT YECKUX Pocra) «Omnpenenenu

COEIMHEHUN. e pH pactBo-
OcHoBaHusL. POB KHUCJIOT U
niea04yen»

25 Komb6un Kunaccel Kabuner JlaGopaTopHbI
UPOBAaHH HEOPraHu- (Touxa i onbIT Ne 9
bI YECKUX Pocra) «Onpenenenu

COCMHEHUH. e pH pas-
OcHoBaHus JIMYHBIX
cpeay

26 Komb6un Kunaccer Kabuner JlaGopaTopHbl
MPOBAHH HEOPraHu- (Touka 1 onbIT Ne 9
bIN YECKUX Pocra) «Onpenenenu

COCIMHEHUH. e pH pas-
Paznuynbie JUYHBIX
Cpebl. cpeny

27 Kom6un Kiaccer Kabuner JlaGopatopHsI
WPOBAHH HEOpraHu- (Touka i onbIT Ne 10
BIN YECKUX Pocra) «Peaknus

COEIMHEHU. HeHTpanusa-
XuMu4eckue AN,
CBOICTBA

OCHOBAHMI

28 KomOun Kuaccer KabGuner JlemoHcTpamu
UPOBaHH HEOpraHu- (Touxa OHHBIN
BII YECKHUX Pocra) AKCIIEPUMEHT

COEIUHEHUI. Ne 5 «OcHo-
XuMu4eckue BaHUS.
CBONCTBA TennoBou
OCHOBAaHUUI abpexT
peakiuu
TUJIPOKCHU]IA
HaTpus ¢
YTJIEKUCIBIM
razom»

29 KomOun CsoiicTBa Kabuner JlabopaTopHbI
UpPOBaHH Heopra- (Touxa i onbIT Ne 11
19171 HUYECKUX Pocra) «Omnpenenenu

COEIMHEHU I € KMCJIOTHO-
CTHU TIOYBBI
OTIBITHBIX

18




00pa3noBy

30 KomOun CaoiicTBa Kabuner JlabopaTopHbI
UPOBAHH Heopra- (Touka i onbiT Ne 11
bl HUYECKHUX Pocra) «Omnpenenenu

COEIMHEHUH € KHUCJIIOTHO-
CTHU TOYBHI B
I[BETOYHBIX
TOPUIKAX)

31 KomOun XuMuyeckas Kabuner JemoHcTpanu
UpPOBAaHH CBSA3b (Touxa OHHBIN OIBIT
BI Pocra) No 6

«Temnepatyp
a MIJIaBJICHUS
BEILIECTB C
pasHbIMU
THIIAMU
KpUCTAJNINYEC
KHX
pEemETOK

32 O606m1a XuMuueckas Kabuner JlemoHcTpamnu
831007071 CBS3b. (Touka OHHBIN OIBIT

Temneparypsl | Pocra) Ne 6

NJIaBJICHUS. «Temnepatyp
a TJIaBJICHUS
BEILIECTB C
pa3HbIMU
TUTIAMU
KpUCTAJNINYEC
KHX
pEMIETOK

2 MOyJb

1 Kom6un Teopus Kabuner JlemoHucTpanu
UPOBaHH 3IEKTPO- (Touxa OHHBIN ONBIT
bIN JUTUYECKOHN Pocra) No 1

IUCCOLIAAHU «TemnoBou
adexr
pacTBOpeHUs
BEILIECTB B
BOJIE»

2 3aKperI Teopus KaGuner OmnbIT Ne 1
€HUe 3JIEKTPO- (Touka «TemnoBoit

JUTUYECKOU Pocra) s ekt

U CCOLMAlUN pacTBOpeHUs
BEILIECTB B
BOJIE»

3 KomOun Teopus Kabuner ITpakTnyecka
UPOBAaHH JJEKTPO- (Touka g pabota Ne 1
13171 JUTUYECKOHN Pocra) «ONEKTPOIUT

U CCOLMALUN bl ¥ HEDJIEK-
TPOJTUTHD

4 3akper Teopus Kabuner [TpakTruecka
eHHe 3JIEKTPO- (Touxka s pabora Ne 1

JUTUYECKOHN Pocra) «ONEKTPOIUT
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Jucconranuu

bl 1 HCOJICK-

TPOJIUTHI»
S) KomOun Teopus Kabuner JlaGopaTtopHbl
UPOBAHH 3JIEKTPO- (Touka i onbiT Ne 1
19071 JATUYECKOHN Pocra) «Bnusnne
U CCOLAlUU pacTBOPUTEINS
Ha
JUCCOLIMAIUIO
»
6 3akpern Teopus Kabuner JlaGopaTopHbl
€HHe AJIEKTPO- (Touxa i onbIT Ne 1
JUTUYECKOHN Pocra) «Bnusane
U CCOLIALUN pacTBOPUTEINS
Ha
U CCOLIMAIUIO
»
7 Komb6un Teopus Kabuner JlaGopaTopHbI
HPOBaHH 3IIEKTPO- (Touka 1 onbIT Ne 2
Bl JATUYECKOUN Pocra) «CunpHbIe U
IHUCCOIMAIINH. cinalbie DIIeK-
TPOJTUTHI»
8 Komb6un Teopus Kabuner JlaGopaTopHbI
UPOBaHH 3IIEKTPO- (Touka 1 onbIT Ne 2
bIN JUTUYECKOU Pocra) «CunpHbIE U
IUCCOLUAIINH. ci1a0ble DIIEK-
CunbHbIe U TPOJTUTHD»
ciabbie
3JIEKTPOJIUTHI
9 Kom6un Teopus Kabuner JlaGopatopHsI
WPOBAHH 3JIEKTPO- (Touka i onbIT Ne 3
bIN JUTUYECKOHN Pocra) «3aBUCUMOCT
IUCCOLMAlUN b 3JIEKTPO-
MPOBOJHOCTHU
pacTBOpPOB
CUJIBHBIX
AIEKTPOJIUTOB
oT
KOHIIEHTpaLH
U HOHOBY
10 3akpernn Teopus KaGuner JlaGopatopHsI
eHHEe 3JIEKTPO- (Touxa i onbIT Ne 3
JIUTUYECKOH Pocra) «3aBUCUMOCT
U CCOLMAlUN b DJIEKTPO-
IIPOBOJHOCTHU
pacTBOpOB
CUITBHBIX
ANEKTPOJIUTOB
OT
KOHLIEHTpaILu
1 HOHOB)
11 KomOun Teopus Kabuner ITpakTnyecka
UPOBAaHH JJEKTPO- (Touka g pabota Ne 2
bIU JIUTUYECKOU Pocra) «Onpenenenu
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JUCCOLMAlUN € KOHIICH-
TpaLUU COJIH
10 AJIEKTPO-
MPOBOJIHOCTHU
pacTBopa»
12 3akpern Teopus Kabuner IIpakTnuecka
eHue AIIEKTPO- (Touxa g pabota Ne 2
JUTUYECKON Pocra) «Omnpenenenu
U CCOLAlUU € KOHIICH-
TpaLUU COJIU
10 AJIEKTPO-
MIPOBOIHOCTHU
pacTBopa»
13 Komb6un Teopus Kabuner JlaGopaTopHbI
MPOBAHH 3JIEKTPO- (Touka i ombIT Ne 4
BIT JTUTHYECKOUN Pocra) «Bzaumoneric
U CCOLIMAIUH. TBUE THIPOK-
cuma 6apus c
CEpHOU KucC-
JOTOW»
14 Komb6un Teopus Kabuner JlaGopaTopHbI
HPOBaHH 3IIEKTPO- (Touka 1 onbIT Ne 4
BIH JINTAYECKOH Pocra) «Bzanmoneiic
JTUCCOLIMAIUH. TBUE TUIPOK-
Peaknun cuma 6apus c
MOHHOTO CEpHOU KHC-
obMmeHa JOTOM»
15 Kom6un Teopus Kabuner JlaGopatopHsI
MPOBAHH 3IIEKTPO- (Touka 1 onbIT Ne 5
BIT JUTHYECKOHN Pocra) «Ob6pa3zoBanu
TUCCOLMAlUN e cojel am-
MOHHUSI
16 3akpernt Teopus Kabuner [Ipe3enTanus
eHHEe 3JIEKTPO- (Touka «Ob6pa3zoBanu
JUTUYECKOH Pocra) € coJied aMm-
JTUCCOLMAIUN MOHHUSI
17 KomOun Xumuueckue | Kabuner JlaGopatopHsI
MpPOBAHH peaxkiuu. (Touxa i onbIT Ne 6
bl Pocra) «3yuyenue
peakiuu
B3au-
MOJIEUCTBUSA
cynbduTa Ha-
TpHS C
MIEPOKCUAOM
BOJIOpPOa»
18 KomOun OxucnurensH | Kabuner JlabopaTopHbI
UpOBAaHH 0- (Touxa 1 OIIBIT
19171 BocTaHoButen | Pocra)
b- HbBIC
peakiuu
(OBP)
19 KomOun XUMUYECKHe Kabuner JlabopaTopHbI
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UPOBAHH
BIN

peakuuu. OBP

(Touka
Pocra)

¥ omeIT Ne 7
«M3meHeHne
pH B xoze
OKHCIHUTEIbH
0-BOCCTaHO-
BHTEIBHBIX
peakuuin»

20

KoMOun
MPOBaHH
BIN

OKHUCIIUTEIBHO-
BOCCTAHOBUTEI
bHBIC PEAKIUH.

Kabuner
(Touxa
Pocra)

JlaGopaTtopHbl
i onbIT Ne 7
«3Menenue
pH B xoze
OKHCJIUTEIbH
0-BOCCTaHO-
BUTEIBbHBIX
peakuuii»

21

KoMOun
UPOBaHH
BIN

XUMUYECKUE
peakuuu. OBP

Kabuner
(Touxa
Pocra)

JlaGopaTopHbI
i onbIT Ne 8
«CpaBHHTEH
Has XapakTe-
pUCTHKA
BOCCTAHOBHTE
JIEHOMU
CHoCoOHOCTH
METAaJIJIOBY

22

[IpakTuk
a

XUMUYECKUE
peakuuu. OBP

Kabuner
(Touka
Pocra)

JlaGopatopHsI
i onbeIT Ne 8
«CpaBHUTETD
Has XxapakTe-
pUCTHKa
BOCCTAHOBUTE
JILHOM
CHoCOOHOCTH
METAaJIJIOBY

23

KoMmOun
HPOBaHH
BIf

XuMuaeckue
peaKIuH.
CxopocTtb xu-
MUYECKOU
peakiuu

KaGuner
(Touka
Pocra)

JemoHcTpanu
OHHBIE OTIBITHI
No 2
«3yuyeHnue
BIIUSTHUSA
Pa3IMYHBIX
(dhakTOpOB Ha
CKOPOCTh
peaKunm»

24

KombOun
UPOBaHH
BIN

HemeTtansl.

KaGuner
(Touxa
Pocra)

JemoHnctpanu
OHHBIN OIBIT
Neo 3
«M3yuenue
bu3nYeCcKux
u
XUMHYECKUX
CBOMCTB
XJI0pay

25

Kombun
UPOBAHH

["amorensl

KaOuner
(Touxka

JemoHctpanu
OHHBIA ONBIT

22




bIN

Pocra)

Ne 3
«M3yuenue
bu3UIECKUX
u
XUMHYECKUX
CBONCTB
XJIopa»

26

KoMOun
MPOBaHH
BIN

T"asorens!

Kabuner
(Touxa
Pocra)

IIpakTnuecka
s pabota Ne 4
«Omnpenenenu
€ CoJlep>KaHus
XJTOPUI-
HOHOB B
MATHEBOH
BOJIE»

27

KoMOun
UPOBaHH
BIN

CepoBoiopo.

Kabuner
(Touxa
Pocra)

JemoHcTpan
MOHHBIHN
OIBIT:
«ITonyuenne
CEepOBOJOPO-
Iau
HU3y4YCHUE
ero
CBOMCTBY.

28

KoMmOun
HPOBaHH
BIA

Cynbbuasl.

Kabuner
(Touka
Pocra)

JlaGoparopn
BIi OIIBIT:
«Cunre3s
CEepOBOJAOPO
za.
KauecTtBenn
bI€ PEaAKINHU
Ha
CEepOBOJAOPO
I U Cynbhu-
JIBI»

29

KomOun
HPOBaHH
BIf

Hewmerannsl.
OKCHIBI CEPHI.
Cepnucras
KHCJIOTa

Kabuner
(Touka
Pocra)

JleMoHCTpanu
OHHBIHA OIBIT
Ne
4«3yuenue
CBOMCTB
CEpHHUCTOTO
rasa U CepHHU-
cToi
KHCIIOTBI»

30

KomOun
UPOBaHH
BIN

HemeTanmsl.
AMMUaxK

KaGuner
(Touxa
Pocra)

JlabopaTopHbI
i onbIT Ne 9
«OCHOBHEBIE
CBOMCTBA aM-
MHaKa»

31

Kombun
UPOBaHH
BIN

Okcunm azora
(1V)

KaGuner
(Touxka
Pocra)

JemoHctpanu
OHHBIE OIIBI-
THI:
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«ITomyuenue
OoKcHa a3oTa
(IV) u
HU3y4YCHUE ero
CBOMCTBY;
«Okucnenue
OKcHa a30oTa
(IT) no oxcuna
azota (IV)»;
«B3aumonaeii-
CTBHE OKCHA
azota (IV) c
BOJIOH U
KHCIIOPOJIOM,
MOJIy4eHUE
a30THOM
KHCIIOTBI»

32

KoMOun
HPOBAHH
BIN

A3oTHas
KHCJIOTa U €€
coJIn

Kabuner
(Touxa
Pocra)

IIpakTHuecka
s paboTa Ne 4
«Onpenenenu
€ HUTpaT-
NUOHOB B
IIUTATCIIBHOM
pacTBope»

33

KoMmOun
HPOBaHH
BIA

MunepanbHbIe
yao0peHust

Kabuner
(Touka
Pocra)

JlaGopatopHsI
i onbIT Ne 10
«Onpenenenu
€ aMMHadYHOM
CEIIUTPHI U
MOUYEBUHBI»

34

[IpakTuk
a

MunepanbHbie
yao0opeHus

KaGuner
(Touka
Pocra)

JlaGopatopHsI
i onbIT Ne 10
«Onpenenenu
€ aMMHadYHOM
CEIIUTPHI U
MOUYEBUHBI»

35

KomOun
HPOBaHH
BIf

MeTranisl.

Kabuner
(Touka
Pocra)

JlaGopatopHsI
i onbIT Ne 11
«B3aumoneitic
TBHE U3BECT-
KOBOH BOJBI C
YIJIEKUCIIBIM
razom»

36

KomOun
UPOBaHH
BIN

Kanpuuii.
CoennHeHus
KanbLUs

KaGuner
(Touxa
Pocra)

JlabopaTopHbI
i onbIT Ne 11
«Bzaumopeiic
TBHUE U3BECT-
KOBOM BOJEBI C
YIJIEKUCIBIM
razomy»

37

Kombun
UPOBaHH
BIN

MeTranisl.
Kemneso

KaGunerNe
2

JlabopaTopHbI
¥ onbIT Ne 12
«OKHcaeHne

24




xKeje3a BO
BIIAJKHOM
BO3IYXE»
38 [Ipaktuk | 1 Mertansl. KabunerNe | JlaGopatopHbl
a XKenezo 2 it ombIT Ne 12
«Oxkucnenne
xKeje3a BO
BIIAJKHOM
BO3IyXE»
39 Hrorosa | 1 «XuMHS B Kabuner [TpakTukym
i HIKOJIE» No2 WCCJIEIOBAHU
IUAarHoc u
THKA
40 Kpyraer | 1 Htorosoe KabunerNe | 3auer
i cToJ 3aHSITHE. 2

Pasnen 2. KoMuieke oprann3anuoOHHO-NEAArOrMYECKUX YCJIOBHHI
2.1 YciaoBus peanu3anuu NporpaMmmbl

OO0uue Tpe6oBaHusI K 00CTAHOBKE B KaOuHeTe:

3ansatus no nporpamMme «HOHBI XUMUK»  TPOBOAATCS B CHELMATU3MPOBAHHOM KaOWHETE.
Kabuner oOecmedeH COOTBETCTBYIOMIEH MeEOEIbI0: pabOYMMH CTOJAMH, CTYJIbSIMH, CTEUIAKAMHU H
mkadaMu Ui CTPOSIIIMXCS Mojenei, mkadgaMu [UIsi XpaHEHHs] PEaKTHBOB, KOMIIbIOTEpaMH,
MPOrpaMMHBIM OOECII€YeHUEM, BBIXOJIOM B HHTEPHET, MYJIbTUMEIUWHON JOCKOH, CTOJOM s
pykoBoauTens. Kabunetr o60pymyeTcst HarJIs,THBIMU TTOCOOUSIMH.

Jass  o0ydyeHusi ¢ TIPUMEHEHHEM [HMCTAHIUOHHBIX O00pPa30BaTeJbHBIX TEXHOJIOTHM
UCTIONB3YIOTCS TEXHUYECKHE CpEJICTBA, a Takke HH(MOPMAIIMOHHO-TEIIEKOMMYHUKAIIMOHHBIE CETH,
o0ecrieunBaroOIIUe Mepenady 1o JIMHUSAM CBS3M yKazaHHOW WHQopManuu (oOpa3oBaTellbHBbIC OHJIAIH-
miathopmel  ZOOM, Cdepym, 1udpoBeie oOpa3oBaTelbHbIE PECYpChl, pa3MEIICHHbIE Ha
00pa3oBaTeNIbHBIX caiiTaX, BUICOKOH(DepeHuy, BeOnHapsl, E-mail, o61a4Hbie CEpBUCHI U T.11.).

HNudopmanmnonnoe odecnevyenne nNnporpaMmmbl

NudopmanronHoe obecrieyeHrne MporpaMMbl BKJIOYaeT B ceOs, MOMHUMO OCHOBHOM H
JOTIOTHUTEIBHOU JIUTEpaTyphl, HAYYHO-TIOMYJISIPHBIE MEPUOAUYECKUE U3JaHMs, TaKhe Kak >KypHalbl U
ra3eThl, PEeKOMEHJOBaHHBIE /711 O3HAKOMIIEHUS Melarora, 00yJarmuxcs U poauTenen

KanpoBoe o0ecnieyeHue nporpamMmbl
[IporpamMmmy peanusyer y4uTellb XUMHH.

MaTepI/IaHLHO-TeXHI/I‘leCKaﬂ 0a3a HEHTpa «Touka POCTa», HCIIOJIB3YEMOTO I pCain3allun
JAOIIOJTHHUTCIIBHBIX 06pa30BaTeJ'IBHBIX IporpaMM B paMKax IMpEnogaBaHus XUMHUH.

Lugposas (kxomnviomepnas) nabopamopusa (LJJI), TporpaMMHO-aNIMapaTHBI KOMIUJIEKC,
JAaTYMKOBAs CHCTEMa — KOMIUIEKT y4yeOHOro oOOpYyJOBaHHWS, BKIIOYAIOUINN H3MEpUTENbHBIH OJIOK,
uHTepdeiic KOTOpPOro IMo3BoOJIAET OOecreuuBaTh CBSA3b C MEPCOHAIBHBIM KOMIIBIOTEpPOM, M HabOp
JIATYUKOB., perucTpUpyIOIMX 3HAYEHHS PA3TMYHBIX(PUNUECKUX BETHUHH. .

Jamyux memnepamypvl niamuHo8viti — TPOCTON W HAAEKHBIM JaTUUK, NpeJHA3HA4YEeH IS
U3MEpPEHUsl TEMIIEpaTypbl B BOJHBIX pPacTBOpax M B ra3oBbIX cpefax . MMeeT pasinyHblii nuana3zoH
n3mepenuit ot —40 no +180 °C . TexHuueckne XapaKTEpUCTHKU JaTYMKAa yKa3aHbl B MHCTPYKLIMH IO
SKCIUTYaTaluu./Jamuux memnepamypvl mepmMonapHuvili IpeIHa3HadeH Il U3MEPEHUsI TEMIEPATyp 10
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900 °C . Hcnosp3yercsi pu BBIIOJHEHHH PA0OT, CBA3AHHBIX C U3MEPEHHEM TEeMIIEpaTyp
TUTAMEHH, TUIaBJICHUS U PA3JIOKCHUS BEIIECTB

Hamuux onmuueckoti niomuocmu (KOJOPUMETP) —IpEIHA3HAYCH U U3MEPEHHUS ONTHYECKOM
IJIOTHOCTH
OKpallleHHBIX pacTBOpoB (puc. 1). Wcnonws3dyerca npu uszydeHuun Tem «PactBopbl», «CKOpoOCTb
XUMHMUYECKUX PpEeaKLUUi», ONpENeNeHUH KOHIEHTPAllMU OKpAIICHHbIX HOHOB WM coeauHeHuil. B
KOMIUIEKT BXOJSAT JaTYUKA c pa3In4HOM JUIMHOU BOJIH
MOJTYITPOBOTHUKOBBIX MCTOYHUKOB cBeTa: 465 u 525 HM. OOBEM KIOBETHI
cocTaBIsieT 4 MII, ITTMHA ONTHYECKOTOo myTH —10 MM.

Puc. 1. JlaTyuk ONTHISCKON IUIOTHOCTH: | — THE30 IS KIOBETHI; 2 — KIOBETA JIJIS
HCCJIEIyeMOTO BEIIeCTBa

Puc. 2. YcraHoBKa i onpeiefieHus] KOHIEHTPauu (aKTUBHOCTH) XJIOPHI-MOHOB B PaCTBOPE .
A: 1 —xopmyc natuuka s onpenenenusi CI'-noHoB;
2 — pa3sém Micro USB miis moakiIroueHuss K KOMIBIOTEPY;
3 — pa3wvém BNC s moakimodeHus paboyero 3J1eKTpoa;
4 — pazbéM IS TOAKITIOYCHUS JICKTPOIa CPAaBHECHHUS .
b: 1 —wuoHOCeNneKTUBHBIN 31eKTpo 1 (pabovuii IEKTPOI);
2 — 3JIEKTPOJT CPaBHEHHUSI (XJI0pCepeOPSIHBINA JISKTPO 1T);
3 — Mar"HMTHas MeIIagka;
4 —KOpbh MArHUTHOW MEIIAJIKH

Ha pucynke 2 mnokazana oOmas cxema wucnois3oBanus HWCD s KOJIUYECTBEHHOTO
omnpeieeHUs] KOHICHTPAIUU (aKTI/IBHOCTI/IZ) pa3JUYHBIX HOHOB: CI,NO—,NH+,Ca?". OcHoBHOIi
KoMImoHeHT Jroboro MCO — memOpana, koTtopas pa3fenseT BHYTPEHHHH PacTBOP C MOCTOSIHHOM
KOHIIGHTpALlMe OIpeneiasieMoro HOHA U UCCIEAYEeMblil pacTBOp, a TaKkKe CIYXHUT CpPEICTBOM
ANEKTPOJIMTHYECKOTO KOHTAaKTa MexJay HuMu MemOpaHa obnagaeT MOHOOOMEHHBIMH CBONCTBaMH,
NpU4EéM IMPOHUIAEMOCTb €€ K HOHaM
Pa3HOTO THUIA pa3IMYHa

3anpemniaercss Tporatb MeMOpaHy
3JIEKTPOJia MNalblUaMH M HPUBOIUTH €€ B
COINPUKOCHOBEHUE c TBEPABIMU
nosepxHocTsimMu . llpu xpanenun HCO
YyBCTBHUTENbHAS 4YacTh JaTuyuka (MeM-
Opana) JOKHA OBITH 3allUIIeHa
CHeHaIbHBIM KOJIITAa4KOM.
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Jlamuux pH nipeaHasHayeH sl ©3MEpeHus: BoJopoiHoro nokasarens (pH) . B nacrosuiee
BpeMs B IIKOJy TMOCTYNAIOT KOMOWMHUPOBAHHBIC NATYMKH, COBMENIAKONUE B ce0e CTEKJISHHBIN
AJEKTPOJ € JIEKTPOJOM CPaBHEHMS, UTO JIeJaeT paboTy 10 U3MEPEHUIO BOJIOPOJHOTO MOKa3aTels
6onee xomboptHOi J[lmanazon wusmepenuit pH ot 0—14 HWcnmons3yercs s u3MepeHUs
BOJIOPOJIHOTO TOKa3aTesisi BOJHBIX pPAacCTBOPOB B  PA3IUYHBIX HCCIEAOBAHUAX OOBEKTOB
OKPYKAIOLIEH CPEbI .

Jamuuk snexkmponpogoonocmuy TpeJHAa3HAUYEH JUIS M3MEpPEHUsl YAEIbHOW 3JIEKTPO-
IIpOBOAHOCTH )I(I/IIIKOCTCf/'I, B TOM 4YHUCJIC W BOJHBIX pPAaCTBOPOB BCUICCTB . HpI/IMeHﬂeTCﬂ npu
HU3Yy4YCHHU TCOPUU BHGKTpOHHTHHGCKOﬁ Jucconranun, XapaKTCPUCTUK BOJHBIX PaCTBOPOB .

Jamyuk xnopuo-uonoé WUCHONB3YETCA [ KOJIMYECTBEHHOI'O OIPEAENICHUsS COJIepKaHUs
HOHOB XJIOpa B BOJAHLIX paCTBOpax, IMOYBC, MNPOAYKTAX IIMTAHMHA. K JAaTYUKY MMOAKIIOYaCTCA
noHocenektuBHbI anekTpoa (MCD) (paGouuid 37eKTpoa), MOTEHIMAT KOTOPOTO 3aBUCUT OT
KOHIICHTPAIIMH OTIPEICSIeMOT0 HOHA, B TAHHOM Clly4ae OT KOHIeHTpaluu annonos Cl .

JlaTuuk ~ HUTPAaT-UOHOB  MpeAHa3Hau€H Uil  KOJIMYECTBEHHOTO
OTIpE/IeNIEHUs] HUTPATOB B PA3JIMYHBIX OOBEKTaX OKPYKAIOIIEH Cpebl:
BOJI€, OBOIIAX, (PPYKTaX, KOJIOACHBIX U3IETUSIX U T T

Muxkpockon 1u(ppoBON MpeAHa3HauYeH s U3y4deHHs (POpPMBI
KPUCTAJIJIOB ¥ HAaOJIIOJIEHUS 32 POCTOM KPUCTAIJIOB

Anmapar gans  npoBeaeHus — xumudeckux — peakuuid  (AIIXP)
MpelHa3HayeH Ui MOJydYeHUS M JEMOHCTPALlUU CBOMCTB TOKCHYHBIX
MapoB M Ta30B . JTU BELIECTBA MOJy4alOTCs B KojbOe-peakTope, U MpH
HarpeBaHuu (Wi O0e3 HarpeBaHHs) Tra3000pa3HbIE BEMIECTBA MPOXOJAT
yepe3 MOIVIOTUTENbHbIE EMKOCTH (Hacalku) C pacTBOpPaMHU PEareHTOB,
BCTYyMalwT ¢ HUMH B peakuuio(puc. 3). M30bIToK raza morjomaercs
KUJAKUMHU U TBEPABIMHU peareHTaMH, a TaKKe aKTUBUPOBAHHBIM YTIIEM.
Anmapar 4aine BCero HCHOJb3YIOT Ui MOJYYEeHHS U JIEMOHCTPALUU
CBONCTB

XJI0Opa, CEpPOBOIOPOIA

Puc. 3. Anmapar mis npoBeaenus xumudeckux peakuuii (AITXP): 1
— JIByropias Koyda-peakrop;

2 — nenuTenbHas BOPOHKA JUIsl pabOThI C TOKCUYHBIMH BEILIECTBAMH,
MO3BOJIIET A00aBIATH HEOOXOIUMOE KOJMUYECTBO JKUIKOTO peareHra B
PEaKIMOHHYI0 CMeChb, HE JOMyCKas pa3repMeTH3anuu npuodopa; 3 —
€MKocTH (Hacajgku) IS KUAKUX pearcHToB(morinoTurenei); 4 —
KOJIMaKH; 5 — EMKOCTH (Haca/Ka) /Ui ChIMYYHX pearcHTOB

[Ipu  mpaBunbHOM  SKCIUTyaTallMy  NpuOoOpa  JAEMOHCTpanus
CTaHOBUTCA yIOOHON M Oe3omacHoil. Ha mpoBeneHne OMbITOB TPAaTUTCS
okoJi0 3—6 MuH . Xopolas BU3yaJIbHOCTh SIBIISIETCS IPEUMYIIECTBOM 3TOro npubdopa . Tak kak npu
JEMOHCTpAIM OJIHOBPEMEHHO MPOXOJSAT HE-CKOJIBKO pEeakiui, Ba)XHO MPAaBHIBHO OPraHU30BaTh
HAOMIOJICHUST YyYalIUMHCS 3a MpOTEKaloUIMMH Tpoleccamu. llenecooOpa3Ho 3ammcarth Ha JIOCKE
Ha3BaHU WK (HOPMYIbl PEareHTOB, HAXOMANIUXCSA B TOTJIOTHUTENBHBIX CKIsSHKAX . [lo okoHYaHUU
OTIbITa HY’)KHO CPaBHHUTb HCXOJHBIE PACTBOPHI BEIIECTB U PE3YIIBTATHI UX MIPEBPALLEHU

AITXP MOXXHO NPUMEHSTh Ha Pa3HbIX dTamnax oOydeHHs — MPU U3y4YEHHHM HOBOTO MaTepuaa,
MIOBTOPEHUH U 3aKPEIICHNH, 0000IEHNH U CUCTeMaTH3alluy 3HaHui yJamuxcs . B 3aBucumoctu ot
npopuis oOydaeMblX, LeJed ypoka, YpOBHS 3HAHUS y4allUXCs BO3MOJXKHBI Pa3IMUHbIE BapUaHTHI
MIOCTAHOBKM SKCIIEpUMEHTa M BblOOpa pearupyromux BemiecTB. OJHAKO NpU M3YyYEHUU CBOMNCTB
BEILECTB HE CIIEAYET OTPAaHUUMBATHCS TOJBKO AKCIEPUMEHTOM c Hucnosnb3oBaHueM AIIXP. MHuorue
TUJTAKTHYECKUE LIEIH MOTYT OBITh JOCTUTHYTHI TOJIBKO JIEMOHCTpAIIMEH OINBITOB B TPaaUIIMOHHOMN

dopme.




[Tpubop ans AEMOHCTpALMU 3aBUCUMOCTH CKOPOCTH XHMHYECKHX
peaknuii OT Pa3IUYHBIX (PAKTOPOB HCIOJIB3YIOT IMPH H3YYCHHHU TEMBbI
«CKOpOCTh XMMHMYECKOW peakiuu» M TerIoBoro 3(pdexra XuMHUECKUX
peaKuui.

[TpuGop maét BO3MOKHOCTH IKCIIEPUMEHTAIBHO HCCIIEI0BATh BIUSHHE
Ha CKOpPOCTh XHMHUYECKHX DPEAKIUH CIeAYIOMmHUX (PaKTOpOB: MPUPOIBI
pearupyromux  BEMIECTB, KOHIEHTPAIlMd PEarupyrolinx BEIIECTB,
TUTOIIA M TPAHHUIIBI pa3zaera a3 B FeTepOreHHbIX cUcTeMax (TOBEPXHOCTH
COTIPUKOCHOBEHHUSI MEXIy PEardupylolIIMMH BEUIECTBAMH ), TEMIIEPATYpPHI,
KaTaJln3aTropa, HHruOUTopa.

Puc. 4. ITpubop /1 JeMOHCTPAINNA 3aBUCHMOCTH CKOPOCTH

XMMHMUYECKUX PEeaKLUi OT pa3audHbIX (akTopoB: 1 — mojcras-

Ka; 2 — cocyabl JlanaoneTa; 3 — MaHOMETpUUYECKHE TPYOKH

[IpuGop COCTOUT W3 TMOJACTaBKM, Ha KOTOPOW 3aKpEIUICHBI JIBE
MaHOMETPUYECKHE TpPYOKH, KOTOpPBIE COCIAHMHSIOTCS C COCYIaMH
JlangonbTa € TOMOIIBIO TUIACTUKOBOM TpyOKH ¢ mpoOkamu (puc. 5).
Mexy MaHOMETpUYECKUMHU TPyOKaMy Ha IMaHeNId HaHEeceHa IKayia JUls
HaOMIOZCHUST YPOBHS JKUJIKOCTU B TpyOKkax. OKpamieHHOW >KHIKOCTHIO
MOXET OBITh PAaCTBOP JFOOOTO KpacH-Tes B BOJE.

[Munerka-no3arop —  TpHUCIOCOOJCHHWE, HUCMOJB3yeMOe B
7a0opaToOpuu [UII OTMEPHUBAHUS OTPENEIEHHOTO 00bEMA JKUIKOCTH .
[MuneTku BBIMYCKAIOTCS MEPEMEHHOTO W TOCTOSIHHOTO oO0bhéma . B
KOMIUIEKTBI OOOpYIOBaHUS JUISI MEAWIWHCKUX KJIACCOB BXOJST
yIoOHBIE  MHIIETKU-I03aTOPhl  OJHOKAHAJbHBIC,  TO3BOJISIONINE
HaCTPOUTh HEOOXOTUMBIH O00BEM OTOMpaeMOil JKHUIKOCTH B TpPEX
pa3nuuHbIX auama3oHax (puc. 6). Mcnonb3oBaHWE COBPEMEHHBIX
TEXHO-

JOTMA M TBETOBOW KOJMPOBKH JHMAaNa3oHa JO3UPOBAHHS JaET
BO3MOJKHOCTh ~ Ka4eCTBEHHO, TOYHO, O€30MacCHO  BBITOJHATH
NUneTupoBanre  [IMNETKM  WMEIT  CMEHHBIE  IUIACTHKOBBIC
HAKOHCYHHKH

Puc. 5. [lunetku no3aTtopsl 0lHOKaHaIbHbIE TepeMeHHOro oobéma: 1 — 110 mit; 2 —
100—1000 mxu1; 3 — 10—100

bans komMOmHHMpOBaHHas INpeqHA3HAUYEHA
JUIS. HarpeBa CTEKISHHBIX U (haphopoBBIX
COCYyJIOB, Korja TpeOyercsi co31aTh BOKPYT
HarpeBaeMoro cocyna paBHOMEpHOE
TeMIIEpaTypHOe noJe, n30exarb
UCIIOJIb30BAHUSI  OTKPBITOTO  IUIAMEHH |
pPacKaIIEHHOHN AIIEKTPUUECKON crupanu (puc.
7). Kopmyc koMOnHMpOBaHHOW OaHU caenaH
U3  amoMuHUSA.  JKWIKOocTHas — 4acTh
KOMOMHHMPOBaHHOW  0aHW  3aKpbIBAeTCS
KOJIBIIAMU ~ pa3iau4yHOro  auamerpa. s
HarpeBaHus cocynoB a0 100 °C B kauectBe
TEIJIOHOCUTENSI WCIOJIB3YIOT BOJY, KOrja
TpeOyeTcst  co3maTh  Oojiee  BBICOKYIO
TeMIIEpaTypy MPUMEHSIOT COJIEBBIC
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pactBopsl . TermoHocuTeneM MoXeT ObITh Tiulepu . OH oOecnieynBaeT HHTEPBAI TEMIIEPATYp OT
60 no 180 °C . Belme 310N TemmepaTypbl TJIMLEPUH HAuMHAET pasjaraTbCs W AbIMUTL Jlas
HarpeBaHus 10 0oJiee BHICOKMX TEMIIEPATyp HCIIOJIB3YIOT IMJIMHIPOBOE MACJIO MM CHIMKOHOBOE .
Bonee Oe3zomacHO HCMOJIB30BaTh ISl HANOJHEHUS OaHb CyXOW MEJIKO3EpHHCTHIM mecok. OmHako
NeCOYHbIe OaHU MPOTPEBAIOTCS HEPABHOMEPHO. B cocTaB KOMIJIEKTa BXOAUT CUTO JJISl IPOCEUBAHUS
PEUHOrO IecKa.

HcTounnkoM Teruia a1 KOMOMHUPOBAHHOW OaHU SIBJISIOTCS JEKTPUUYECKUE IUTUTKU C 3a-KPBITOU
CIIMPAJIBIO.

HpI/I60p ML MOJIYYCHHA T'a30B HUCHOJIB3YCTCA JIA IOJIYYCHUA HC6OJII)HII/IX KOJIMYCCTB TI'a30B:
BOJIOPO/Ia, KUCIOPO/ia (M3 IIEPOKCHU/Ia BOJOPOIa), YIIIEKUCIIOTO Ta3a

Puc.7 Ilpubop nis nonydeHus: u coOupaHusi razoB

i 3% ——“—<J

- |
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2.2 ®opMBI ATTECTAMHU:
[Iponecc 0OydeHus Mo JOMOTHUTEIBHOM 00111e00pa30BaTENbHON 00IIEPa3BUBAOIICH TpOrpamMmme
NpeayCMaTpUBAET CiIeayIomue (JOpMbI JUATHOCTHKH U aTTECTAIUU:
1. I[IpoMexxyTOouHas aTTecTalus POBOJUTCS 110 3aBEPLIEHUH IIEPBOTO MOIYJISI IPOTPAMMBI.
2. UtoroBas aTTecraiiys IpOBOJAUTCS TOCIIE 3aBEPIICHUS BCEH yaeOHOM MporpamMMel.
DopMBbI aTTECTALINU:
CamocrosiTenbHbIe pabOTHI .
[IpakTnueckue 3aHATHS.
NHTEepakTUBHBIN YPOK C IPUMEHEHUEM ayauo- U Buaeomarepuanos, UKT;
WToroBbie BUKTOPUHBI IO pa3eiiaM;
KoHkypc Ha nyuiee opopmiieHrne KapThl 1a00paTOPHOrO SKCIIEPUMEHTA;
TecTbl IO TEeMaM NpOrpamMmmBl;
3alura ucciieJoBaTeIbCKuX padoT;
3amura NpoeKToB;
VYyactue B pernoHaNbHBIX HAYYHO-ITPAKTUYECKUX KOHKYpPCax U KOH(EPEHIMSIX;
0.  3ammura pabor.

RBoOooNoa~WONE

2.3 OueHOYHbIE MATEPHAJIBI
[lens mpoBeACHNS AMATHOCTUKU: CPAaBHEHHE PE3YyJTbTAaTOB, TOCTUTHYTHIX B MPOIECCE OOYUCHUS C
3amporpaMMHUPOBAHHBIMH JTOTIOTHUTEIHLHON 00pa30oBaTEILHON MPOTPAMMOH.
PazauuaroT: - BXoHAsI TMAarHOCTHKA;

= TEKYylIasd TMarHoCTHKA,

= UTOTrOBadA JUArHOCTHUKA.
@®opMBI IPOBEICHHS AUATHOCTHKH 00Pa30BaTEIBHOTO MpoIiecca:

- Oecena- mpakTuueckas padboTa

- TECTUPOBaHUE- KOHTPOJIbHAs paboTa

- AHKETHUPOBAHHE - TBOPYECKOE 3aJaHNE

- OTIPOC - BUKTOPHHA

- UTpOBBIC (DOPMBI- CAMOCTOSITEIbHAS paboTa

BriOpansl kpuTepuu A1 ONPENCIICHHS YPOBHS M KadecTBa OOydYeHHWs: 3HAHHWSA, YMECHHS W

HaBBIKH.

Breiaensaror 3 ypoBHSI KauecTBa 3HAHUM, YMEHHI U HAaBBIKOB:

- HU3KUH

- cpeaHui

- BBICOKUI

Bxonnas auarnoctuka: Llerns: onpeaenuTs ypoBeHb U KAY€CTBO UCXOAHBIX 3HAHUNA, yMEHUN U
HABBIKOB 00yYaIOIINXCS.

DopMbI TPOBEICHHS BXOTHOM TMArHOCTHKH:

- Oecena;

- UTPOBBIC (DOPMBI.

[Ipomexxyrounast nuarHoctuka: Llenb: nmpoBepka NOJMHOTHI U CHCTEMHOCTH MOJYY€HHBIX HOBBIX
3HAHMI U KayecTBa cPOPMHUPOBAHHBIX YMEHHI 1 HABBIKOB.

@opMbI TPOBEACHUS MPOMEKYTOUHOM TMArHOCTHKHU:

- MpakTH4eckas padoTa;

- camMocCTosITeNbHAsA paboTa; - MPOEKTHO-TBOPUECKUE 3aJaHHS;

- - KOHTpOJIbHAs paboTa.

Wrorosas nuarnoctuka: Llenb: cooTHECeHUE 1ieNiel U 3a/1a4, 3aJI05KEHHBIX B IPOTPAMME C
KOHEYHBIMHU PE3yIbTaTaMU: MOJTYYEHHBIMH 3HAHUSIMUA U COOPMUPOBAHHBIMHI YMEHHSIMU M HAaBBIKAMHU.
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2.4 Cnucok JiuTeparypbl
JluTepatypa 1Jis neaarora:

Banenunckas O.P. Dxonorudeckas xumus azota. — M.: Yuctsie npyast, 2006.- 36¢.

I'munaka H.JL. O6mas xumust: YaebHoe nocodue s By30B.- JI.: Xumus, 19851

Konnenmus MOJICpPHU3 AU POCCUICKOTO o0pa3oBaHus

Mymmuae T. Xumus 3arps3HeHust BoJbl// XuMus okpyxatomieid cpeasl. M.: Xumus, 1982, C.276-
345.

[Tak M. Anroputmsl B 00yuenuu xumuu: Ku. qis yunrens.- M.: Ilpocsemenue, 1993.- 76c¢.
[TonynsipHBI SHUMKIONEINYECKUM WIUIIOCTPUPOBaHHBIM cioBapb. EBponenus. — M.:OJIMA-
[TPECC, 2004.- 1168c., un

7. Tlorammuk M.M. Vnpapnenue npogeccHOHaIbHBIM POCTOM YUUTENSI B COBPEMEHHOM MIKOJIE.—
M., 2009

8. Tpummua C. B. MHWudopmanmoHHass KOMIETCHTHOCTh KaK IIearoTMyYecKas KaTeTrOpHs
[Anexrponnsrii pecype]. HHTEPHET- XKYPHAJI «3MJI0C» ~www.eidos.ru .

9. «HoBbie wuHpOpMaNMOHHBIE TEeXHOJOTHU s oOpazoBanusi». Mucturyr HOHECKO mo
MH(OPMaLMOHHBIM TEXHOJIOTUAM B 00pazoBanuu. M3narensbctBo « MockBay. 2000 r.
http://www.ug.ru/02.31/t45.htm
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1. HUcaes [I.C. O6 opranuzauuu MpakTUKyMOB HCCIIEI0BATEILCKOTO XapakTepa XUMUsS B LIKOJIE. —
2001. — Ne 9. — C. 53-58.

2. Ucaes /I.C. IIpaktnyeckue pabOThI HCCIIEIOBATEIILCKOTO XapakTepa M0 HEOPTraHMIECKON XUMUH.

VYyebHnoe nmocobwue s yqammxes 8-X kimaccoB. —IBepb: TBep. roc. yH-T, 2001. — 56 c.

Ucaes JI.C. Aranu3s 3arpsi3HeHHOCTH BoAbI . XuMus B mikoje. — 2001, — Ne 2. — C.77-78.

4. HUcaeB JI.C. Opranmzaius HAy9HO-HCCIEIOBATEIHCKONW pabOThl OOydYalOMMUXCA MO XHMHUH B
CpenHel IKoJie/AKTyallbHbIE BOTIPOCHI COBPEMEHHOM TICHUXOJOTUM W Tiemarorukud : COOpHHK
JOKJIAI0B MEXYyHApPOJIHOUW Hay4dyHOU 3aouHou kKoHbpepeHmuu (Jlunernk, 13 wmrons 2009 r.). Y. 1.
[Temarornueckne Hayku / OTB. pen. A.B. T'opGenko. — Jlunenk: W3nmatenbckuii mentp “‘Ile-
¢dakro”, 2009. — C. 97.

Hcaes JI.C. O6 opranuzanuu AuAaKTHIeCKUX Urp. Xumus B mkoie. — 2012, — Ne 6. — C. 50-51.
Hcaes J[.C. Urpa-tpenaxep “Tperuii mumaui” Xumus B mkone. — 2012, — Ne 9. — C. 72.

7. Xypun A.A. JJabopaTopHbI€ ONBITH M MPAKTHYECKHE paOOTHI M0 XUMHUH : YueOHoe rmocobue. 8—
11-e xmaccel. — M., 2017.

PoNE

o o

W

oo

Jluteparypa aJs poaureJieil (3aKOHHBIX NPeACTABUTEIei):

1. Ucaes JI.C. AHanu3 3arpss3HEHHOCTH BoAbI . XuMus B mkoje. — 2001, — Ne 2. — C.77-78.

2. UcaeB 1.C. Opranuzanus Hay4HO-UCCIIEOBATENLCKON pabOThl 00ydaroluXcs MO0 XUMUU B CpeIHEH
1IKOJIe/ AKTyallbHbIE BOMPOCHl COBPEMEHHOU rmcuxojoruu U mnenarorukd 3. COOpPHUK JIOKJIaI0B
MEXAYHApOAHOW HaydyHOH 3a04yHON KoHpepenuuu (Jlumeuk, 13 urons 2009 r.). Y. 1. Ilemarorunueckue
Hayku / OtB. pea. A.B. T'opOenko. — Jlunenk: M3aaTenbckuii eHTp

“Jle-takro”, 2009. — C. 97.

3. Ucae JI.C. O6 opranuzamnuu IuAakTHUeCKUX Urp.Xumus B mkoise. — 2012. — Neo 6. — C. 50-51.

4. HUcaes /1.C. Urpa-tpenaxep “Tpernit mumnanii” Xumus B mkoine. —2012. —Ne 9. — C. 72.

Pecypcehl nHTEepHeETA:

1. http://www. chem.msu.su /rus/elibrary/ - snextponnass 6ubnHOTEKa y4eOHBIX MATEPUAIOB IO
xumud. [IpencraBmser co0oit  (GoHA MmyONMKanWMi, TOATOTOBICHHBIX Ui  HMH(POPMAIIHOHHOTO
obecrieueHHs y4eOHBIX KypCOB IO XUMHH Ul CTYACHTOB M aCHHPAHTOB XMMHYECKOTO M psiaa IPYrHX
¢baxynbTeToB MI'Y, a Takke aOUTYpUEHTOB U YYAITUXCS CPEIHEH IIKOJIBI

2. http://www. alhimik.ru — npencrasnens! cienyromue pyopuke: «CoBeTbl aOUTYPHEHTY, YUHTEIO
xumumn», « CripaBo4HUK» (o4eHb OoJblias moa0OpKa TaOIHII U CIPaBOYHBIX MarepuanoB), «Becénas
xumusi», « Hopoctny, «Onmumnuanei», «KyHcTkamepa» (Macca HHTEPECHBIX HCTOPHUYECKUX CBEICHHN ).
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10.

http:// xumuk.ru/ - mpencrarieHa HHGpOPMAIHS IO PA3IMYHBIM pa3jeiaM XUMHU Ha OCHOBE
MPOBEPEHHBIX HCTOYHUKOB, CCHUIKU HA PA3IMYHBIC XUMUUCCKUE SHIIUKIIONICIUH, Pa3IHIHbIC
CEPBHCHI U PEIAKTOPBI, & TAK)KE MHOTO JIOMOJHUTEIBHOM HH(OpMALK, 0COOSHHO IO pa3zenam
«JIekapctBay, «®apManeBTuka», «bnoxumus»

http://www.hij.ru./ - sxypaanbl « XuMUS 1 )KU3HBY TOHITHO U 3aHUMATEIILHO PAaCCKa3bIBaeT 000
BCEM HMHTEPECOM, YTO TPOUCXOIUT B HAYKE U B MUPE, B KOTOPOM MBI )KUBEM. MOKHO IPOYUTATH
apXHB KypHaIa.

http://chemistry-chemists.com/ index.html — snexTponHBIi )KypHAT «XUMHKH U XUMHUSD).
I[pencraBiieHO MHOKECTBO OIBITOB [0 XUMHH, 3aHUMATEIILHOM HH()OPMAIIHMH, TIO3BOJISIOIICH
3aMHTEPECOBATHCS IKCIIEPUMEHTAIBHON YaCThIO TIPEIMETa.
http://ru.wikipedia.org/wiki/TTopran: Xumust — HanOosiee MOIHAS OHJIAWH-YHIIUKIIONICANS B
paMKax CBOOOJHOM SHIMKIIOTIEANH Bukuneaus

http://www.astronet.ru/db/msg/1108155 — nomyssipHas OnbIHOTeKa XUMUYECKUX IIEMEHTOB.
http://chemed.chem.purdue.edu - urbOpMarHst 00 IeMEHTaX Ha aHTJIMHCKOM SI3BIKE,
WIUTIOCTPUPOBAHUSI OTTBITAMH.

http://www.webelements.com/ - coiep>XUT UCTOPUIO OTKPBITHS U OMTUCAHUE CBOWCTB BCEX
XUMHUUYECKHX JIEMEHTOB; OY/ICT MOJIE3eH ISl OOYYarOIIUXCSI SI3bIKOBBIX IITKOJ M KJIACCOB, TaK KaK
COJICP’KUT Ha3BaHUE JIEMEHTOB M BEIIIECTB HA PA3HBIX A3bIKAX.

http://www.periodictable.ru — coopHuk crareii 0 XHMHYECKUX DJIEMEHTOB TIEPHOJUUECKOM
cuctemsl JI.11. Mennaeneena.

http://www.cnshb.ru/AKDIL/0048/RM.shtm onmaiH-3HIMKIONE S HA OCHOBE « X UMHUECKas
sumkionenus» ( M.:,CoBeTckas sHIuKIONEUs, 1988)

http//www.periodicvideos.com/ - ornaitH-pecypc MpeIoCTaBIsSET BO3MOKHOCT IIOCMOTPETh
BUICOPOJIMK IKCIIEPUMEHTA JUTS SJIEMEHTOB TIEPHOTUUECKON TaOIHUIIBI U MPOCIYIATh Ha
AHTJIMHCKOM SI3bIKE MHTEPECHBIE (PAKThI O HUX
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	 Положение о проведении промежуточной и итоговой аттестации обучающихся организации;
	 Положение о структуре, порядке разработки и утверждения дополнительных общеобразовательных общеразвивающих программ организации.
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