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1.1 IlosicHUuTeIbHAA 3aIIUCKA NPOTPAMMBbI

HononnutenbHass oOpa3oBarenbHas nporpamma  «HOHBIM XMMHMK» €CTECTBEHHOHAYyYHOU
HAIPaBJIECHHOCTU INIpeJHAa3Ha4y€Ha JUI1 JONOJHUTEIBHOIO YCBOCHHS Y4YAIIMMHUCA BAKHEHUIIUX
XUMHUYECKHX 3aKOHOB, TEOPUI U MOHATUH; (POpPMUPYET MPECTaBICHNUE O POJIH XUMUHU B OKPY KAIOLIEM
MHPE U )KM3HM 4eJoBeKa. IIpy 5TOM OCHOBHOE BHMMAaHHE YAENAETCS CYLIHOCTH XMMUYECKUX PEaKLUN
U METOJaM UX OCYILECTBIICHHUS.

OnHUM U3 OCHOBHBIX MPUHIMIIOB MOCTPOCHUS NMPOTPAMMBbl SBISETCS HNPUHIUI JTOCTYIHOCTH.
DKCIIepUMEHTaJIbHbIE JaHHbIE, [TOJYYEHHbIE yJalUIUMUCS MPU BBITOJIHEHUN KOJIMYECTBEHHBIX OIBITOB
MIO3BOJIAIOT Y4YaIIMMCSI CaMOCTOATENBHO JElaTh BBIBOJBI, BBISABIATH 3aKOHOMepHOCTH. llomxonel,
3aJI0KEHHBIE B COAEPKaHUE IPOrpaMMbl, CO3/1al0T HEOOXOJUMBIE YCIIOBHUS JUIsl CHCTEMHOTO YCBOEHUS
yYallUMHUCS OCHOB HayKH, JuIsi OOecredeHus pa3BUBAIOLIEr0 W BOCHUTHIBAIOLIEIO BO3AEHCTBUSA
0o0ydyeHuss Ha JMYHOCTh ywamierocs. dopmupyemble 3HAHMS JODKHBI CTaTh OCHOBOW CHCTEMBI
yOeXIeHU I IKOJIbHUKA, IEHTPAIbHBIM SIAPOM €r0 HAyYHOTO MUPOBO33PEHHUS

AKTYaJIbHOCTb: CTPEMUTEIBHOE PAa3BUTHE HAyYHO-TEXHUYECKOTO IPOrpecca, IOsSBICHHE
HOBBIX TEXHOJIOTMM M MaTepUasioB, XMMM3ALMs Pa3IMYHBIX OTPACIECH NMPOMBIIUIEHHOCTH MPHUBEIH K
HAKOIUICHUIO BPEIHBIX BEILIECTB, MaryOHO BO3JEHCTBYIOIIMX Ha COCTOSIHUE OKpYXalollew cpenbl U
3m0poBhe dYenoBeka. [llupokoe oOcCyxkaeHne 3To MpoOJIEeMBI B CpPEeACTBaAX MacCOBOM HMH(POpPMAIUU
c(hOpMHUPOBAJIO Y COBPEMEHHOTO Y€JI0BEKa HEraTUBHOE OTHOUIEHHE K XMMUU KakK I'IaBHOW BUHOBHHIIE
3arpsI3HEHUS OKPYXKarOLIEH Cpeibl.

C uenpio MpeojoJieHUs] ATUX B3IJISI0B, (OPMUPOBAHMIO HMHTEpeca K HayKe, pacIIUpeHHs

Kpyro3opa y4ammxcsi Co3/1aHo TBopueckoe oObeanHenne «FOHbINH XUMUK».
[IpuBrieueHne MOMONHUTEIBPHOW HHQOpPMAIMM MEXIPEIMETHOIO XapakTepa O 3HAYeHHM XUMHU B
pasIUYHBIX O0JIACTSIX HApOJHOTO XO34HCTBA, B OBITY, a TaKKe B PELICHUM NMPOOJIEM COXpaHEHMsS U
YKPEIUIEHUS 3J0POBbs MO3BOJIAECT 3aMHTEPECOBATh IIKOIBHUKOB NPAKTUYECKOM XMMHEH, NOBBICUTH
UX T03HABaTEJIbHYI) AKTUBHOCTb, PACHIMPUTH 3HAHMS O INIOOANBHBIX MPOOJEMax COBPEMEHHOCTH,
pa3BUBaTh AHATUTUYECKUE CIIOCOOHOCTH.

HoBu3na nporpammsl: ucnosib3oBaHue o6opynoBanus «Touka pocta» MpH pealn3aluy JaHHOU
IIPOrPaMMBI TIO3BOJISIET CO3/1aTh YCIOBHS
* Ul PACIIMPEHUS COJEPIKAHNUS IKOJIBHOTO XMMUYECKOT0 00pa30BaHMs;

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

* Ul pa3BUTHsI IMYHOCTHU MIKOJbHUKA B MpoLiecce 00ydeHHUs] XUMHHM, €ro criocoOHoCcTeH, hopMupoBaHus
U YZOBJIETBOPEHHUS COLMAIBHO 3HAYUMBIX MHTEPECOB U MOTPEOHOCTEH;

* s paboThl ¢ OJAPEHHBIMM IIKOJIbHUKAMHU, OPraHM3AaLMU MX Pa3BUTHS B PA3JIMYHBIX 00JIACTAX
00pa3oBaTeNIbHON, TBOPUECKON AEATEIBHOCTH.

VHHOBAaIMOHHOCTh HACTOSIIEW MNpOrpaMMbl B IPUMEHEHHH COBPEMEHHBIX TEXHOJOIMH H
aKTHBHBIX METOJOB OOYy4eHHUs, MCIOJb30BaHMM MpobiemMHoro obOydenus. Tawxke B 0Opa3oBaTelbHOM
IpoIiecce MCHOJb3YIOTCSI COBPEMEHHBbIE TEXHHYECKUE CpeACTBa OOydeHMs, B MPOrpaMMy BKIIIOUYEHbI
TaKi€ HWHHOBALIMOHHBIE BUIBl JEATEIBHOCTH, KaK HCCIEJOBATENbCKas U IPOEKTHAsl JESITEIbHOCTD
oOyyaromuxcs.

OtanunTebHble 0CO0eHHOCTHM nporpaMmbl. lleHTpbl 00pa3oBaHUS €CTECTBEHHO-HAYYHOI
HanpaBjieHHOCTH «Todka pocTa» CO37aHbl C LENbI0 PA3BUTHUA Y OOYYAIOUIMXCS €CTECTBEHHO-HAYYHOM,
MaTeMaTU4ecKod, HMH(OPMAIMOHHOW TI'PaMOTHOCTH, (POPMUPOBAHMS KPUTHYECKOTO M KPEaTHBHOTO
MBIIIJIEHNS, COBEPIICHCTBOBAHUS HABBIKOB €CTECTBEHHO-HAYYHOH HAINPABIEHHOCTH, a TaKXKe Ul
MPAaKTUYeCKOH OTpaboTKM y4yeOHOro marepuaiga Mo ydeOHbIM npeaMmeraM «Puzukay, «XuUMUs,
«buomorus».

IIporpamma pa3paboTaHa B COOTBETCTBHM €O CJeIYHIIMMH HOPMATHBHO-NPABOBBLIMH
AOKYMEHTAMU:
— ®@epaepanpHblil 3ak0H OT 29 nexabpst 2012 roma Ne 273-03 «O06 obpazoBanuu B Poccuiickoii
®denepamum» (cT. 2, cT. 15, c1.16, cT.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 JOCTHIKEHUS
y4eOHBIX ILeJIell MPeayCMOTPEHO HCHOJb30BaHUE JMCTAaHIMOHHBIX (opMm oO0yueHus (oOydaromuit
BeOMHAp, NPOCMOTpP Yy4eOHOro (QuiabMa, caMOCTOsTENbHAss paboTa C pPa3IMYHBIMM HCTOYHUKAMHU
uHbOpMalUY, W3ydyeHHe OOIIECTBEHHOIO MHEHHUS B COLMAIBHBIX CeTsX VIHTepHeT, caMoCTosATeNlbHas
paboTa HcciIeJ0BaTeNIbCKOr0 M MPOEKTHOTO XapakTepa). C 1enbio MOAIepKKH 00yHaroIuXcs ¢ 0COObIMU
MO3HABATEIbHBIMHM 3aIPOCAMU MOTYT MCIIOJIB30BAaThCs TAaKUE JUCTAHLIMOHHBIE (OpPMBI OO0ydeHHUs, Kak
y4JacTHe B KOHKYPCHBIX MEPOTIPUATUSAX B ceTH VIHTepHeT.

®opMbl opraHuzanuu 00pa3oBaTeIbHOI0 Ipolecca — MaccoBas, TpymnmoBas, pabora B
MUKpOIpyImnax, Mo MoArpyniam, MHIUBUAyalbHAs B paMKaX IPYIIIbL.

OcHoBHOW ¢opMoOil mNpoBeneHHS Y4eOHBIX 3aHATHH sBIseTcs TrpynmnoBas ¢opma pabOThI
(KOMIUIEKCHOE 3aHATHE, TPEHUHT, POJIEBasl UIpa, MacTep-Kiacc, IPAKTHUECKOE 3aHATHE). Takke 4acTo
UCTOJb3yeTCsd KOJUICKTHBHAsI (KOJUIEKTUBHBIE TBOPYECKHME W HCCIEIOBATEIbCKUE IPOEKThI, HAYyYHO-
IpaKkTU4ecKas KOH(epeHLus, KPYIblid CTOJI, BbICTaBKa TBOPUECKUX padOT) M MHAMBHIYyalbHas (Gopma
paloTHI (BBIMOJIHEHUE TBOPUYECKUX U UCCIIE0BATEIbCKUX 3aJaHUH, OTPAaOOTKA MPAKTHUECKOTO 33aJaHUs).

ITo mecty o0OyueHHs MpeayCMOTpEHBI cleayomue (GopMbl OpraHu3aluu 00pa3oBaTEIbLHON
JeATeNbHOCTH: 3aHATHS B MOMEIIEHHM, MpaKTH4eckas paboTa, CaMOCTOsATENbHAs JOMAIlHAS 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.

OO0wmenenarornyeckae uaess — HJIEUd T'yMaHU3allMW IeJaroruyeckoro mpouecca. Kaxasii
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 SKCIICPUMCHTAJIBHO THIIOTE3bI O XUMHWYCCKUX CBOMCTBAxX BCIIICCTB Ha
OCHOBC HX COCTaBa MW CTPOCHHA, HUX CIIOCOOHOCTH BCTYIIaTb B XHMMHUUYCCKHE PpCAKOHUH, O
XapaKkTepe U MPOAYKTAX PA3TIUIYHBIX XUMHYCCKUX peaKum?I;

XapaKTEepU30BaTh BEIIECTBA MO0 COCTaBYy, CTPOCHHUIO U CBOMCTBAM, yCTAHABIIUBATh MPUUYHUHHO-
CJICACTBCHHBIC CBA3H MCXKIY JAaHHBIMU XapPAKTCPUCTHKAMH BCIICCTBA,

COCTaBJIATE MOJICKYJIAPHBIC W IIOJIHBIC HOHHBIC YpPaBHCHUA 110 COKpaIIIéHHI)IM NOHHBIM
YpaBHEHUSAM;

IIPOTHO3UPOBATH CIIOCOOHOCTH BCIICCTBA MPOSABIIATE OKHCINUTCIBHBIC WM BOCCTAHOBUTCIIBHBIC
CBOICTBA C YUETOM CTEIEHEN OKUCIICHHS AJIEMEHTOB, BXOIAIINX B €r0 COCTAaB;

BBIIBUI'aThb U MPOBEPATH OKCIICPUMCEHTAJIIBHO T'MIIOTE3bI O PE3YJIbTaTax BOS}IefICTBHﬂ Pa3IMIHBIX
(hakTOpOB HAa UBMEHEHUE CKOPOCTH XUMHYECKOUN pEaKIlvi;

WCIIONb30BaTh NPHOOPETEHHBIC 3HAHMS JJIA  JOKOJOTHYECKH TPaMOTHOTO TIOBEICHUS B
OKpY»Kalollen cpene;

WCIIOJIb30BaTh MPHOOPETEHHBIC KITIOUEBBIE KOMIIETEHIIMM TPU BBITIOJHEHUHW TIPOEKTOB |
pelieHnn y4eOHO-HCCIIeIOBATeILCKUX 3a/1ad TI0 W3YYCHHUIO CBOWMCTB, CIIOCOOOB IMOJIYYCHHUS U
pacro3HaBaHUs BEIECTB;

00BEKTUBHO OIICHUBATH HH(OPMAITHIO O BEIIECTBAX U XMMUYECKUX MPOIIECCaX;

OCO3HABaTh 3HAYCHHE TEOPETUUYECKUX 3HAHUM IO XMUMHUU JJIA MPAKTHUYCCKOU NeATEITbHOCTH
YEIIOBEKA;

CO3/1aBaTh MOJEIM W CXEMbl IS PEIICHUs YYEOHBIX W IO3HABAaTEIbHBIX 3a7a4; MOHUMATh
HEOOXOUMOCTh COOIONICHUS MPEAMUCAHUM, TpeIaraéMblX B HHCTPYKIUSIX IO HMCIOJb-
30BaHMIO JIEKAPCTB, CPEJICTB OBITOBON XUMHH.



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 Heoprannveckunx coequnennii (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 IEKTPO- 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. XuMu4eckre 3JeMeHThI (CBOMCTBAa METAJIIIOB, HEMETANIOB U UX COEIMHEHUN )

B ocCHOBY BbIZENIEHHSI TaKMX Pa3deioOB 3aJ0KEH XUMHUYECKHHA SKCHEPUMEHT, TPaJUIIMOHHAs
cucreMa u3ydeHuss XuMuH. OCHOBHOM QopMoil y4uyeOHON AESATENbHOCTH SBISETCS XUMUUYECKHUIl
9KCIIEPUMEHT, TNPOBOAMMBIN B BHJE Ja0OPATOPHBIX, NPAKTUYECKUX PAOOT M JAEMOHCTPALMM.
JIeMOHCTpalMOHHBIA JKCIIEPUMEHT INPOBOAMUTCS B TOM CIydae, €CIM OH ONAaceH s BBIIOJIHE HUS
yYalIUMUCS WIK UMEIOIIUICS TpUOOp MpeACTaBIeH B €AMHCTBEHHOM HK3EMILIApE

1. lepBoHaYabHbIE XUMHYECKHE NOHATHS

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

[lonsiTie 0 XUMUYECKOM 3JIeMEHTE U (POpPMax €ro CyIIeCTBOBAaHUSA: CBOOOJHBIX aTOMaX, IPOCTBIX
U CJIOHBIX BEIlleCTBa

[Ipaktuka: IIpeBpamenus BemecTB. OTIMYHE XUMHUYECKUX PEAKIUN OT (PU3NYECKUX SBIICHHUM.
Ponb XxuMuM B )KU3HU YENIOBEKA.

KpaTkue cBeaeHus U3 UICTOPUHM BOSHUKHOBEHUSI U pa3BuTus xuMmuu. [lepuoxa anxumuu. [lousarue o
¢unocodpckom kamue. Xumuss B XVI B. Pazputne xumuu Ha Pycu. Ponab oTedecTBEHHBIX YYEHBIX B
CTAaHOBJICHUU XMMHYECKOM Hayku - pabotel M. B. JlomonocoBa, A. M. bytneposa, JI. 1. Menneneena.

XUMHYECKasi CHUMBOJIMKA. 3HAKM XHMHYECKUX DJJIEMEHTOB U MPOUCXOXKIACHUE KX Ha3BaHUU.
Xumuueckue Gpopmynbl. Uuaekcs! u kodhdunuenTsl. OTHOCUTENbHBIE AaTOMHAs U MOJIEKYJISIpHAS. MACCHI.
Pacuer MaccoBoif 10711 XUMUYECKOTO 3JI€MEHTA 10 PopMyJie BeIllecTBa.

Uuctele BemecTBa u cMecH. [IpumMepsl KuAKUX, TBEPAbIX U ra3000pa3Hbix cMeceld. CBolicTBa
YHUCTHIX BelecTB M cMmeceil. Mx cocraB. MaccoBasi U 0oObeMHasi 101U KOMIIOHEHTa cMecH. Pacuersl,
CBSI3aHHBIE C UCIIOJIb30BAHUEM MOHSTUS JIOJIS.

3aKOH COXpaHEHUsI MacChl BEIIECTB. XHWMHUYECKHE YpaBHEHHUs. 3HAUEHHE HWHJIEKCOB U

koa¢puimentoB. CocTaBieHHe YpaBHEHUH XUMUYECKUX PEAKITHI.
®opmbl koHTpOIIs: HabmrogeHue, onpoc, aHanu3 BRIOJHEHUS TPAKTHUECKUX 3aJaHUN

2.Kiaccpl HeOpraHM4ecKnx coeIMHEeHU .

Teopusa: Crenenp okucinenusa. ONpeneneHUe CTENEHU OKHUCIEHUS JIEMEHTOB IO XMMHYECKON
¢dopmyne coenunenus. CocraBienue (GopMyn OMHAPHBIX COEAWHEHHH, oOLIMI croco® MX Ha3bIBaHUS.
bunapHble coeMHEHUS: OKCUIBI, XI0pH bl cynbduasl u ap. Coctaienue ux ¢opmyi. Ilpeacrasurenu
OKCHJIOB: BOJa, YIJIEKUCIBIA Tra3 W HerameHas wu3BecTb. [IpeacraBureny JeTydux BOJOPOIHBIX
COEIMHEHUI: XJIOPOBOJOPO U AMMHUAK.

OcHoBaHMs1, UX COCTaB M Ha3BaHMs. PacTBOpHMMOCTb OCHOBaHUi B BoJie. Tabnuma pacTBOPUMOCTH
TUAPOKCUAOB U cojeil B Boje. IIpencraBurenu mienouyeil: TMAPOKCUABI HATpUs, KaJIud WM KaJbIMs.
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IloHaTHe 0 KadecTBeHHBIX peakuusax. MHaukaropsl. M3MeHEeHHE OKpacKu WHAMKATOPOB B IIEJIOYHOMU
cpene.

Kucnotsl, ux cocraB m Ha3Banusa. Kiaccudukamms kuciot. [IpencraBurenu KuCIOT: cepHas,
COJIsIHas U a30THas. MI3MeHeHne OKpacku MHAMKATOPOB B KUCIOTHOM CpeJie.

Conu kak NMpOU3BOJHBIE KUCIOT U OCHOBaHMM. VX cocraB M Ha3BaHus. PacTBopuMOCTh colieil B
Boze. [IpeacraBurenu coseit: Xaopua HaTpus, KapOoHaT U GochaT KabIus.

AMopdHBIE ¥ KPUCTAITMIECKUE BEIIECTBA.

[IpakTuka: MeXMONEKYJIpHbIE B3aUMOJCHCTBHs. THIBI KPUCTAIUIMYECKUX PELIETOK: WOHHAs,
aTOMHas1, MOJIEKYJISIpHAs. U METaJlJIN4ecKas. 3aBUCUMOCTb CBOMCTB BEIIECTB OT TUIIOB KPUCTATIMYECKUX
pEeLIEeTOK.

BemectBa MOJIEKYISIPHOIO M HEMOJIEKYJISPHOIO CTPOEHMs. 3aKOH IIOCTOSIHCTBA COCTaBa ISl
BEILIECTB MOJIEKYJSIPHOTO CTPOECHUS.

®opmel koHTpoIs: HabnroneHue, onpoc, aHaau3 BHIIIOJIHEHUS TPAKTHUECKUX 3aJaHuN

3.PacTBOpHBI.

Teopus: PactBopenue. PactBopsl. CBoliCTBa pacTBOPOB JIEKTPOJIUTOB.

[IpaxTuka: 1a00paTOpHbIE OMBITHI, TPAKTHYECKHUE PAOOTHI.

®opmel koHTposIst: HabmroneHre, onpoc, aHaiu3 BBIIIOJHEHUS TIPAKTUUECKUX 3a/1aHui

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.

Kucnotel, nux xmaccudukanms. J(uccomumarus KHCIOT W UX CBOWCTBA B CBETE TEOPUU
ANEKTPOJUTUYECKOW JUccomMani. MOJEKyIsIpHble W HMOHHBIE YPaBHEHUSI PEaKIUi KHCIOT.
B3anmopeiictBue KHCIOT € METaUIaMH. OJEKTPOXUMUYECKUU pAJl  HANPSHKEHUH METAJUIOB.
B3anMoelicTBre KHCIOT ¢ OKCHIaMH METaUIOB. B3anMoaeiicTBIE KUCIOT C OCHOBAHHUSAMU - PEAKIIHS
Hertpanu3anun. OCHOBaHUS, UX Kiaccudukanus. J(ucconmnamnus OCHOBaHUN W MX CBOWCTBA B CBETE
TEOPHUH DJISKTPOJIUTHYECCKON nucconuanuy. B3anmoaelicTBie OCHOBaHUN ¢ KHCIOTaMH, KUCJIOTHBIMU
OKCHUJIaMU U coJIsIMU. Mcrosib30BaHWE TaOHIIBI PACTBOPUMOCTH ISl XapAaKTEPUCTHKH XUMHUYECKUX
CBOMCTB OCHOBaHMI.
Comu, ux kmaccu(uKanys U JUCCOIUAIUS Pa3IMYHBIX TUIIOB cojiei. CBOWMCTBA COJICH B CBETE TEOPUHU
ANIEKTPOJIUTUYECKON Auccolnanuu. B3anmonencTBre comeil ¢ MeTaiaMu, YCIOBHS TPOTEKAHUS STHX
peaknuii. BzaumoaeicTBrue coeil ¢ KHCIIOTaMH, OCHOBAaHUSMH M COJIAMH. Vcmonb3oBaHue TaOIHIIBI
PacTBOPUMOCTH.

[IpakTuka: peaknuy HWOHHOTO OOMEHAa ¥  OKHUCIUTEIbHO-BOCCTAHOBHTEIIBHBIE 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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Peakiun oOmena. Peakuuum HeWTpanu3amuu. YCIIOBUSL TNPOTEKaHUS peakiuii oOMeHa B
pacTBOpax 10 KOHLA.

[IpakTuka: 1a00paTOpHBIE OMBITHI, TPAKTUYECKHE PAOOTHI.

®opmel kKoHTpoIIst: Habmronenue, onpoc, aHaIu3 BHIIOTHEHNS PAKTUIECKUX 33 JaHUN

6 XuMnuyeckue 3j1eMeHTHI (CBOHCTBA MeTAJIJIOB, HEMETAJLJIOB U MX COeIUHEHUI)

Teopus: OOmas xapakTtepuctuka ranoreHoB. Crpoenue aromoB. IIpoctbie
BelllecTBa, HX (U3MYEeCKHWe U XUMHUYECKHE CBOMCTBA. (CHOBHBIE COCIUHEHHS TaJIOTCHOB
(TasmoTeHOBOIOPOIBI M TAJOTEHUIBI), UX CBOMCTBA. KauecTBeHHas peakius Ha Xjaopu-uoH. Kpatkue
CBEJIeHUs O XJiope, Opome, GpTope u uone. lIpuMeHeHne rajJoreHoB U UX COCAMHEHUM B HAPOIHOM
XO34ICTBE.

Cepa. Crpoenue aroma, aJulIOTpOIUs, CBOMCTBA M NMpUMEHEHHE poMOudeckoil cepbl. OKCHIbI
cepol (IV) u (VI), ux nmomydenue, cBoiictBa U npumeHeHue. CepoBOJAOPOIHASI U CEPHUCTAS KHUCIIOTHI.
CepHas KHCJIOTa U €€ COJI, X MPUMEHEHHE B HApOJHOM X03siicTBe. KauecTBeHHas peakius Ha Cynbdart-
HOH.

A3oT. CTpoeHue aromMa U MOJIEKYJbl, CBOHCTBa MPOCTOrO BellecTBa. AMMHAK, CTPOEHHE,
CBOICTBa, Mody4yeHrue u npuMenenue. Conu aMMOHHUS, UX CBOICTBa U nmpuMeHeHne. Oxcunel azora (II) n
(IV). A3oTHas kucioTa, ee cBoicTBa U MpuMeHeHue. Hutparsl u HUTPUTHI, MpolieMa uX CoJiep:KaHus B
CEJIbCKOXO3SUCTBEHHON MPOAYKINU. A30THBIE yIOOpEHUS

[TosoxkeHrne MeTaIUIOB B MEPUOINYECKON CUCTEME XMMHUUYECKUX 3ieMeHTOB [[. M. Menneneena.
Mertammueckasi KpUCTALTHYECKAsT pelIeTKa U METaJUTHYeCKash XUMHYECKasi CBS3b.

O6mme ¢usznueckue cBoiicTBa MmeTaiuioB. CIiaBbl, UX CBOWCTBA M 3HAUCHHE.

XHUMHUYECKUE CBOMCTBA METAJNIOB KaK BOCCTAHOBUTEJIEH.

CriocoOblI MoJTy4eHus: METaJJIOB: MMUPO-, THIPO- U SIEKTPOMETAILTYPrHsl.

Koppo3sus meramios u criocodbr 60pr0bI ¢ Hel. [1]enodnbie MeTamibl — MPOCThIE BEUIECTBA, UX

¢buznyeckue 1 XuMU4YecKre CBONCTBA.

Baxueiimne coequHeHUs MIEITOYHBIX MeTaLIOB. 1l]enouHo3emMenbHbIe METaIUIbL.

Baxueiimne coequHEeHUs NIEI0YHO3EMETBHBIX METAJIIOB.

Keneszo. Crpoenue atoma, pu3ndeckre U XUMUIECKHE CBOMCTBA MPOCTOTO BEIIECTBA.

I'enetnueckue psapl Fe?" n Fe*. KayectBennsie peakuun Ha Fe?" n Fe3*. Baxneitmue comu

xKeesa.

[IpaxTuka: JIabopaTopHbIe ONBITHI, TPaKTHYECKas paboTa.

dopma koHTposisi: Habmoaenue, onpoc, aHaau3 BbIMOJIHEHHS MPAKTUYECKUX 3aJaHHH

1.4 KanengapHblii ydeOHblii rpaguk

[IporpamMma paccuutana Ha 72 y4yeOHBIX yaca, MEepBbIM MOAyNb 00yueHus — 32 yaca (16 yueOHBIX
HeZelNb), BTOpoi Moaynb oOyuenus: — 40 yacoB (20 yueOHBIX HEEINb).

3aHATHS POBOAATCS 1 pa3 B HENIENIO MPOAOKUTEILHOCTBIO 2 aKaIeMUYeCKUi Jaca.

Jlara Havana 3anatuii nepBoro moayis — 01 cents0ps, nara okoHuanus — 31 nexadpsi.

Jlata Hauasa 3aHATHI BToporo Moayns — 11 ssHBapsi, nata okoH4anus — 31 mas.

KAJIEHJAPHBIN YYEBHBINA I'PA®UK
Ha 2022-2023 y4eOHbIi roj

[Tegaror n/o: 3opuna Anna HukonaeBHa

Mecto nposenenusi: MbOVY «Cpennsist mkona c. AleKcaHIpoBKay
Bpewms mpoBenenus 3austuii: uersepr —14.40-15.25

W3Menenus pacnyvcanus 3aHITHIL:

Ne Mecsan | Uucno | Bpem | ®opma Komnue | Tema 3anatus Mecto dopma
s 3aHATUA | CTBO IIPOBEACHUS | KOHTPOJIA
IIpOBE 4acoB
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JICHUS ‘

1 Monynb

1 KomOun Metonsl Kabuner IIpakTnuecka
UPOBAHH MO3HAHUS B (Touka s paboTta Ne 1
19071 XUMMUHU. Pocra) «M3yuenue

Dkcnepu- CTpPOEHUS
MEHTaJIbHbIE IJIAMEHU
OCHOBBI XUMHUH

2 Komb6un Merto bt Kabuner JlaGopaTtopHbl
UpPOBAHH IIO3HAHUSA B (Touxa i onbIT Ne 1
19071 XUMMUHU. Pocra) «Jlo xakou

Dxcnepu- TeMIepaTypbl

MEHTaJIbHbIE MOXHO

OCHOBBI XUMUH HarpeThb
BEILIECTBO?»

3 Komb6un Metoasl Kabuner JlaGopaTopHbI
UpPOBaHH IIO3HAaHUsA B (Touxa i onbIT Ne 2
BIN XUMUH. Pocra) «3mepenne

Oxcnepu- TeMIIepaTypsl

MEHTaJIbHbIE KHTICHUS

OCHOBBI XUMUH BOJIBI C
MTOMOIUIBIO
JaTynKa
TeMIepaTypbl
u
TEPMOMETpPay

4 Kom6un Mertonapt Kabuner JlaGopatopHsI
MPOBAHH MO3HAaHUS B (Touka i onbIT Ne 3
bIf XUMUH. Pocra) «Onpenenenu

Dkcnepu- € TeMImepary-

MEHTaJIbHbIE pHI

OCHOBBI XUMUH MIJIABJICHUS U
KpUcTa-
JTU3aluu
MeTaJlia»

5 KomOun [Teponavansu | KaOuner JlaGopatopHsI
UPOBaHH pie xumuueckue | (Touka it onbIT Ne 4
bIN MOHATUS. Pocra) «Omnpenenenu

YucTele Belle- € BOJIOIPO-

CTBa U CMECHU BOJIHOW U
JTUCTUILITUPOB
aHHOU BOJBI»

6 KomOun [TepBonauyansn | Kabuner JeMoHcTpanu
UPOBaHH ple xuMuueckue | (Touka OHHBIHN JKC-
bIU MOHATHUS. Pocra) nepuMeHT Ne

1 «Bprgene-
HUE U
MOIJIOLEHUE
Temia —
NpHU3HAK
XUMHUUYECKOU
peakium»

7 KOMOUH dusnueckue u | Kabuner JlemoHcTpanu
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WPOBaHH XAMUYECKUE (Touka OHHBIN
bIN SIBJICHUSA Pocra) J3KCIIEPUMEHT
Nel

8 KomOun [lepsonauansn | Kabuner JemoHnctpanu
UpPOBAaHH pie xumuueckue | (Touka OHHBIN JKC-
19071 MOHATUS. Pocra) nepuMeHT Ne

2. «Paznoxe-
HUE BOJbI
ANEKTPUUYECKU
M TOKOM)

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

2. «Pa3znoxe-
HUE BOJbI
ANEKTPUUYECKHU
M TOKOM)

10 Komb6un [lepBonavansn | Kabuner HemoncTpanu
UPOBAHH pie xumuueckue | (Touka OHHBIN JKC-
b1 MIOHATUS. Pocra) nepuMeHT Ne

3. «3aKoH co-
XpaHEeHUs
Macchl Be-
LIECTB»

11 Kom6un 3akoH coxpa- Kabuner JlemoHucTpamu
MPOBAHH HEHUS MaCChI (Touka OHHBIN KC-
BIT BEIIECTB Pocra) nepuMeHT No

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

12 KoMmOun Kitaccer Kabuner JlemoHucTpanu
UPOBAHH HEOpraHu- (Touka OHHBIHN JKC-
bIN YECKUX Pocra) nepuMeHT No

COEIMHEHU. 4. «Onpene-

Cocras BO3- JIEHUE

ayxa cocrasa
BO3JyXa»

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

COEIMHEHUN. MEIHOTO KY-
opoca

14 KomOun CsolicTBa Kabuner ITpakTnyecka
MpPOBaHH KHUCJIOT. (Touxa s paborta No 2
bIU Pocra) «Ilonyuenue

MEJIHOTO KY-
110poca

15 KomOun PacTtBOpBI. Kabuner JlabopaTopHbI
UPOBAHH (Touxa i onbIT Ne 5
bIU Pocra) «M3yuenue

3aBUCUMOCTHU
pacTBOPUMOC
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TH BEIIECTBA
oT
TeMIIepaTypsl
»

16

KoMOun
MPOBaHH
BIN

PactBOpBI.
Temneparypa
pacTBOpOB.

Kabuner
(Touxa
Pocra)

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

17

KoMOun
WPOBAHH
BIN

PactBopsI

Kabuner
(Touxa
Pocra)

JlaGopaTopHbI
i onbIT Ne 6
«Habmronenu
€ 32 POCTOM
KPHUCTAJJIOBY

18

KoMOun
HPOBaHH
BbIN

PactBOpBI.

Kabuner
(Touxa
Pocra)

JlaGopaTopHbI
1 onbIT Ne 7
«ITepechimien
HBI pacTBOP»

19

KoMOun
HPOBaHH
BIN

PactBOpBI

Kabuner
(Touka
Pocra)

IIpakTnuecka
s paboTta Ne 3
«Onpenenenu
€ KOHIICH-
Tpauuu
BEILIECTB
KOJIOpH-
METPUUYECKUM
o Kaauopo-
BOYHOMY

rpaduky»

20

KoMmOun
HpPOBaHH
BIf

PactBOpBI.
Konnenrpauus
BEIIECTB.

KaGuner
(Touka
Pocra)

[IpakTuuecka
s paboTta Ne 3
«Onpenenenu
€ KOHIICH-
Tpauuu
BEILIECTB
KOJIOPH-
METPUUYECKUM
o Kanuobpo-
BOYHOMY

rpaduKy»

21

KombOun
UPOBaHH
BIN

Kpucramnorua
paThl

KaGuner
(Touxa
Pocra)

JlabopaTopHbI
i onbIT Ne 8
«Onpenenenun
€ TeMIleparTy-
pBI
Pa3JIoKEHUS
KpucTai-
JOTUIpaTay

22

Kombun

Pa3noxenue

Kabuner

JlabopaTopHbI
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UpPOBaHH kpuctaitorus | (Touxa i onbIT Ne 8
Bl pa Pocra) «OnpeneneHun
TOB. € TeMIlepary-
pHI
Pa3JIOKEHUS
KpucTa-
JOTUApPATA

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

COCIMHEHUH. e pH pactBo-
POB KHUCJIOT U
iea04en»

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

COEIMHEHUN. e pH pactBo-
OcHoBaHus. POB KHCJIOT U
niea04en»

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

COCMHEHUH. e pH pas-
OcHoBaHus JINYHBIX
cpeny

26 Kom6un Kiaccer Kabuner JlaGopatopHsI
MPOBAHH HEOPraHu- (Touka 1 onbIT Ne 9
bIN YECKUX Pocra) «Onpenenenu

COCIMHEHUH. e pH pas-
Paznuynbie JUYHBIX
Cpeabl. cpeny

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

COEIMHEHU. HeHTpanusa-
XuMu4eckue AN,
CBOMCTBA

OCHOBAHMI

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

COEIMHEHUN. Ne 5 «OcHo-
XuUMU4YeCKue BaHUS.
CBOMCTBA TennoBou
OCHOBAaHUUI ahpexT
peakiuu
TUJIPOKCHUIA
HaTpUs C
YTJIEKUCIBIM
razom»

29 KomOun CsoiicTBa Kabuner JlabopaTopHbI
UpPOBaHH Heopra- (Touka i onbIT Ne 11
bIU HUYECKHUX Pocra) «Onpenenenu
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COeIUHEHUN

€ KUCJIOTHO-
CTHU ITOYBbBI
OIIBITHBIX
00pa3noBy

30

KoMOun
MPOBaHH
BIN

CBoiicTBa
Heopra-
HUYECKUX
COCIMHEHUH

Kabuner
(Touxa
Pocra)

JlaGopaTopHbl
¥ onbIT Ne 11
«Omnpenenenu
€ KMCJIOTHO-
CTH MOYBHI B
LBETOYHBIX
TrOPIIKAX)

31

KoMOun
WPOBaHH
BIU

Xumuyeckas
CBS3b

Kabuner
(Touxa
Pocra)

JemoHcTpanu
OHHBIM OMBIT
Ne 6
«Temnepatyp
a TJIaBJICHUSA
BEIIECTB C
pa3HBIMHU
THTIAMH
KpHUCTAJIITAYEC
KUX
pEETOK

32

O0o00mIa
FOIUH

Xumudeckas
CBS3b.
Temmneparypsbl
IIJIaBJICHHUS.

Kabuner
(Touka
Pocra)

JemoHcTpanu
OHHBIN OMBIT
Ne 6
«Temnepatyp
a IJIaBJICHUSA
BEIIECTB C
pa3sHbBIMHU
THUIIAMH
KpHUCTAJIJINYEC
KHX
pEMIETOK

2 MOJ

yIIb

KoMmOun
HPOBaHH
BIf

Teopus
3JIEKTPO-
JIUTUYECKOU
JMCCOIMAIIN U

KaGuner
(Touka
Pocra)

JemoHcTpanu
OHHBIHA OIBIT
Ne 1
«TemnoBoit
adexr
pacTBOpECHUS
BEILECTB B
BOJICY»

3aKperuI
€HHUE

Teopus
3JIEKTPO-
JIUTUYECKOM
JHCCOLMAIINU

KaGuner
(Touxa
Pocra)

OmpiT Ne 1
«TennoBoi
ahpexT
pacTBOpeHUs
BEIIECTB B
BOJIE»

Kombun
UPOBaHH
BIN

Teopus
3JIEKTPO-
JIUTUYECKOM
JHCCOLMAIINT

Kabuner
(Touxa
Pocra)

IIpakTnuecka
g pabota Ne 1
«ONEKTPOIUT
bl ¥ HEDJIEK-
TPOJUTHD

19




4 3akpernt Teopus Kabuner [IpakTnuecka
eHHe AIEKTPO- (Touka s paboTta Ne 1
JUTUYECKOH Pocra) «INEKTPOIUT
U CCOLMAlUN bl U HEDJIEK-
TPOJIUTH
5) Komb6un Teopus Kabuner JlaGopaTtopHbl
MPOBAHH AJIEKTPO- (Touka i ombiT Ne 1
19071 JATUYECKOHN Pocra) «Bnusnne
U CCOLAlUU pacTBOPUTEINS
Ha
JUCCOLIMAIUIO
»
6 3akper Teopus Kabuner JlaGopaTopHbl
€HHEe 3JIEKTPO- (Touxa i onbIT Ne 1
JATUYECKOHN Pocra) «Bnusane
U CCOLIAlUN pacTBOPUTEINS
Ha
JUCCOLIMAIUIO
»
7 Komb6un Teopus Kabuner JlaGopaTopHbl
HPOBaHH 3IIEKTPO- (Touka 1 onbIT Ne 2
Bl JATUYECKOUN Pocra) «CunpHbIe U
IHUCCOIMAIINH. cinalbie DiIeK-
TPOJTUTHD»
8 Kom6un Teopus Kabuner JlaGopatopHsI
MPOBAHH 3IIEKTPO- (Touka 1 onbIT Ne 2
bIN JUTUYECKOU Pocra) «CunpHbIE U
ITUCCOLUAIINH. ci1a0ble DIIEK-
CunbHbIe U TPOJTUTHD
ciabbie
3JEKTPOJIUTHI
9 Kom6un Teopus Kabuner JlaGopatopHsI
MPOBAHH 3JIEKTPO- (Touka i onbIT Ne 3
bIN JUTUYECKOHN Pocra) «3aBUCUMOCT
TUCCOLMAlUU b 3JIEKTPO-
MPOBOTHOCTHU
pacTBOpPOB
CUJIBHBIX
AIEKTPOJIUTOB
oT
KOHIIEHTpaLH
1 HOHOB)
10 3akpern Teopus Kabuner JlabopaTopHbI
eHue 3JIEKTPO- (Touka i onbIT Ne 3
JIUTUYECKOH Pocra) «3aBUCUMOCT
U CCOLMAlUN b DJIEKTPO-
IIPOBOJHOCTHU
pacTBOpOB
CUITBHBIX
ANEKTPOIUTOB
oT
KOHLIEHTpaILH
1 HOHOB)
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11 KomOun Teopus Kabuner IIpakTnuecka
MPOBaHH AIEKTPO- (Touka s pabota No 2
bl JUTUYECKOU Pocra) «Omnpenenenu

U CCOLMAlUN € KOHIICH-
TpaLUU COJIH
10 AJIEKTPO-
IIPOBOJJHOCTHU
pacTtBopa»

12 3akpern Teopus Kabuner IIpakTHuecka
eHue AIEKTPO- (Touxa g pabota Ne 2

JUTUYECKON Pocra) «OmnpeneneHu

U CCOLIMALUN € KOHIICH-
TpaLUU COJIH
10 AJIEKTPO-
MIPOBOJHOCTHU
pacTBopay

13 Komb6un Teopus Kabuner JlaGopaTopHbl
UPOBaHH 3IIEKTPO- (Touka 1 onbIT Ne 4
BIH JIUTAYECKON Pocra) «Bzanmoneiic

JTUCCOLIMAIUH. TBUE THIPOK-
cuma 6apus c
CEpHOU Kuc-
JOTOW»

14 Kom6un Teopus Kabuner JlaGopatopHsI
MPOBAHH 3IIEKTPO- (Touka 1 onbIT Ne 4
BIN JIATUYECKOH Pocra) «B3aumoneitic

JTUCCOLIMAIUH. TBUE TUIPOK-
Peaknun cuma 6apus c
MOHHOTO CEpHOU KHC-
obMeHa JOTOI»

15 Kom6un Teopus Kabuner JlaGopatopHsI
MPOBAHH 3JIEKTPO- (Touka i onbIT Ne 5
BIT JUTHYECKOHN Pocra) «Ob6pa3zoBanu

TUCCOLMAlUN e cojel am-
MOHHUSI)

16 3akpenn Teopus KaGuner [Ipe3enTanus

eHHE 3JIEKTPO- (Touxa «ObpazoBanu
JUTHYECKOU Pocra) e coJiel aMm-
JUCCOLMAIUN MOHHSI

17 KomOun Xumuueckue | Kabuner JlaGopatopHsI
MpPOBAHH peaKkIuu. (Touka 1 onbIT Ne 6
bIU Pocra) «M3yuenue

peakiuu
B3au-
MOJIEUCTBUSA
cynbduTa Ha-
TpHS C
MIEPOKCUAOM
BOJIOpOAa»

18 KomOun OxucnurensH | Kabuner JlabopaTopHbI
UpOBaHH 0- (Touka 1 OIIBIT
19171 BocTaHoButen | Pocra)

b- HBIC
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peakuu
(OBP)

19

Kombun
UPOBAHH
BIN

XuUMHYECKUE
peakuuu. OBP

Kabuner
(Touka
Pocra)

JlaGopaTtopHbl
¥ omeIT Ne 7
«3meHenne
pH B xox1¢e
OKHCIIUTEIbLH
0-BOCCTaAHO-
BHTEIbHBIX
peakuuin»

20

KoMOun
UPOBaHH
BIN

OKHUCIIUTEIBHO-
BOCCTAHOBUTEI
bHBIC PEAKIUH.

Kabuner
(Touxa
Pocra)

JlaGopaTtopHbl
¥ omreIT Ne 7
«M3meHeHNE
pH B xox1e
OKHCIIUTEIbLH
0-BOCCTaHO-
BUTEJILHBIX
peakuin»

21

KoMOun
HPOBaHH
BbIN

XUMHYECKUE
peakuuu. OBP

Kabuner
(Touxa
Pocra)

JlaGopaTopHbI
# omsIT Ne 8
«CpaBHHTETH
Has XapakTe-
pUCTHKA
BOCCTAaHOBUTE
JILHOM
CHoCoOOHOCTH
METAaJIJIOBY

22

[IpakTuk
a

XUMUYECKUE
peakuuu. OBP

KaGuner
(Touka
Pocra)

JlaGopatopHsI
i ombIT Ne 8
«CpaBHUTEND
Has xapakTe-
pUCTHKA
BOCCTAHOBUTE
JILHOM
CHoCOOHOCTH
METaJJIOBY

23

KomOun
HPOBaHH
BIf

XHUMHUYECKUE
peaKIuu.
CxopocTtb xu-
MUYECKOU
peakiuu

Kabuner
(Touka
Pocra)

JleMoHCTpanu
OHHBIE OIIBITHI
Ne 2
«3yuyenue
BIIASIHUSA
Pa3JIMYHBIX
(bakTopoB Ha
CKOPOCTH
peakumn»

24

KomOun
UPOBaHH
BIN

HemeTansl.

KaGuner
(Touxa
Pocra)

JemoHnctpanu
OHHBIN OIBIT
Ne 3
«M3yuenue
bu3nIECKUX
u
XUMHYECKUX
CBOMCTB

22




XJIopa»

25

Kombun
UPOBAHH
BIN

T"asorensl

Kabuner
(Touka
Pocra)

JemoHcTpanu
OHHBIM OTBIT
Ne 3
«M3yuenue
busznvecKkux
u
XUMHYECKUX
CBOICTB
XJIOpay

26

KoMOun
UPOBaHH
BIN

T"asorens!

Kabuner
(Touxa
Pocra)

IIpakTnuecka
s pabota Ne 4
«Omnpenenenu
€ coJepKaHus
XJTOPHUI-
HOHOB B
MUTHEBOU
BOJIE»

27

KoMOun
HPOBaHH
BbIN

CepoBoaopo.

Kabuner
(Touxa
Pocra)

JemoncTpan
HOHHBIN
OTIBIT:
«ITonyuenne
CEepOBOIOPO-
Ja "
U3y4YEeHUE
ero
CBOMCTBY.

28

KoMmOun
HpPOBaHH
BIN

Cynbbuasl.

KaGuner
(Touka
Pocra)

JlaGoparopn
BII OIIBIT:
«Cunre3s
CEepOBOJAOPO
za.
KauecTtBenn
bI€ PEaAKINHU
Ha
CEepOBOJAOPO
I U cynbhu-
ZIBI»

29

KomOun
HPOBaHH
BIN

Hewmerannsl.
OKCHIBI CEPHI.
Cepnucras
KHCJIOTa

Kabuner
(Touka
Pocra)

JleMoHCTpanu
OHHBIHA OIBIT
No
4«N3y4yenue
CBOMCTB
CEpHHUCTOTO
rasa U CepHHU-
cToi
KHCJIOTBI»

30

Kombun
UPOBaHH
BIN

HemeTtanmnsl.
AMMHax

Kabuner
(Touxa
Pocra)

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

23




31

Kombun
UPOBAHH
BIN

Oxkcupg azora
(1V)

Kabuner
(Touka
Pocra)

JemoHCcTpanu
OHHBIC OIIbI-
ThI:
«ITonmyuenue
OKCHJIa a30Ta
(IV)un
HU3Yy4YCHUE ero
CBOMCTBY;
«Oxkucnenne
OKCHJIa a30Ta
(IT) no oxcuna
azota (IV)»;
«B3aumonen-
CTBHE OKCHJIA
azota (IV) c
BOJIOH U
KHCIIOPOJIOM,
MOJIy4eHUE
a30THOM
KUCTIOTBI»

32

KoMOun
HPOBaHH
BIN

A3oTHas
KHCJIOTa U €€
coJIn

Kabuner
(Touxa
Pocra)

IIpakTHuecka
s paboTa Ne 4
«Onpenenenu
€ HUTpAT-
HMOHOB B
MUTATEILHOM
pacTBope»

33

KoMmOun
HPOBaHH
BIN

MunepanbHbIe
yao0peHust

KaGuner
(Touka
Pocra)

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

34

[IpakTuk
a

MunepanbHbie
yao0opeHus

KaGuner
(Touka
Pocra)

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

35

KomOun
HPOBaHH
BIN

MeTranisl.

Kabuner
(Touka
Pocra)

JlaGopatopHsI
i onbIT Ne 11
«Bzaumopeiic
TBHUE U3BECT-
KOBOM BOJBI C
YIJIEKUCIIBIM
razomy»

36

KomOun
UPOBAHH
BIN

Kanpuuii.
CoennHenus
KanbLIUs

KaGuner
(Touka
Pocra)

JlabopaTopHbI
i onbIT Ne 11
«B3aumopeiic
TBHUE U3BECT-
KOBOM BOJEBI C
YIJIEKUCIBIM
razomy»

24




37 KomOun |1 Meranmusl. KabunetNe | JlabopaTopHsl
MPOBaHH Kenezo 2 i onbiT Ne 12
bl «Oxkucnenue

xKeje3a BO
BIIAXXHOM
BO3JIYXE»

38 [IpakTuk | 1 Meranmsl. KabunerNe | JIabopaTopHsl

a XKenezo 2 it ombIT Ne 12
«Oxucienmne
xKeje3a BO
BIIYXHOM
BO3JIyXE»

39 Urorosa | 1 «XuMHS B Kabuner [TpakTukym
b HIKOJIEN Ne2 UCCIIeOBAHU
IUarHoc u
THKA

40 Kpyraer | 1 Htorosoe KabunerNe | 3auer
i cTon 3aHATHE. 2

Pa3nen 2. KoMieke opraHn3anioHHO-NEAArOrMYeCKUX YCJIOBHI
2.1 YciaoBus peanu3anyuu NporpaMmmbl

O01mme TpedoBaHMs K 00CTAHOBKE B KaOUHeTe:!

3ansatus no mnporpamMme «HOHBI XUMUK»  TPOBOAATCS B CHELMATU3MPOBAHHOM KaOWHETE.
Kabuner oOecmedeH COOTBETCTBYIOMIEH MeOEIbI0: pabOuYMMH CTOJAMH, CTYJIbSIMH, CTEUIAKAMHU H
mkadaMu Ui CTPOSIIIMXCS Mojenei, mkadaMu [UIsi XpaHEHHs] PEaKTHBOB, KOMIIbIOTEpaMH,
MPOrpaMMHBIM OOECII€YeHHUEM, BBIXOJIOM B HHTEPHET, MYJIbTUMEIUWHON JOCKOH, CTOJOM JJis
pykoBoutensa. Kabuner o6opyayeTcs: HariasAHBIMU OCOOUSMHU.

Jass  o0ydyeHumsi ¢ TPUMEHEHHEM [HMCTAHHUOHHBIX O00pPa30BaTeJbHBIX TEXHOJIOTHI
UCTIONB3YIOTCS TEXHUYECKHE CPEJICTBA, a TakkKe HH(MOPMAIIMOHHO-TEIIEKOMMYHHKAIIMOHHBIE CETH,
o0ecrieurBaroOIIMe Mepenady 1o JIMHUSAM CBS3M YKa3aHHOW WHQopManuu (oOpa3oBaTellbHbIC OHJIAIH-
miatpopmel  ZOOM, Cdepym, 1udpoBeie oOpa3oBaTelbHbIE PECYpChl, pa3MEIICHHbIE Ha
00pa3oBaTeNIbHBIX caiiTax, BUAcOKOH(MepeHny, BeOnHapsl, E-mail, o61a4HbIe CepBUCH | T.11.).

HNudopmanmnonnoe odecnevyenne NnporpaMmmbl

NudopmanronHoe obecreyeHre NporpaMMbl BKJIOYaeT B ceOs, MOMHUMO OCHOBHOM H
JOTIOJIHUTEIBHOM JINTEpaTyphl, HAYYHO-TIOMYJISIPHBIE MEPUOJAMYECKUE W3/IaHUs, TAKUE KaK KypHajbl U
ra3eThl, PEKOMEHIOBaHHbIE JIJIs1 O3HAKOMIIEHUS Te/larora, 00yJaronuxcsi ¥ poauTeneit

KanpoBoe obecnieyenune nporpaMmsl
[Iporpammy peanusyer y4uTedb XUMHH.

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

Lugposas (komnviomepuas) nabopamopus (L{JI), TporpaMMHO-aNMapaTHbIl KOMIUIEKC,
JaTYMKOBasi CHCTEMa — KOMIUIEKT Y4eOHOTO O00OpYyIOBaHHMS, BKIIIOYAIOIIUN W3MEPHUTEIbHBIN OJIOK,
uHTepdeiic KOTOPOro IMO3BOJIAET OOECIEeUMBATh CBSA3b C MMEPCOHAIBHBIM KOMITBIOTEPOM, M HaOOp
JIATYUKOBL, perHCTPUPYIOMUX 3HAYEHHUS PA3IUUHBIX(DU3HUECKUX BETHUHH..

Jamuux memnepamypvl niamuHo8vlll — TPOCTON M HAAEKHBIA NATYUK, MPETHAZHAYCH YIS
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U3MEpPEHUsl TEMIIEpaTypbl B BOJHBIX pacTBOpax M B ra3oBbIX cpeaax . MmeeTr pasnuuHbli
nuana3oH u3mepeHudt or —40 no +180 °C . TexHuueckue XapaKTEpUCTHUKU JaTyUMKa yKa3aHbl B
MHCTPYKLUU IO 3KCILTyaTaluu.

Jlamuux memnepamypsl mepmonapHtulii IpeAHa3HAYEH 151 u3Mepenus temmneparyp 1o 900 °C .
Hcnosib3yeTcst ipy BBITIOJIHEHUW pa0oT, CBA3aHHBIX C U3MEPEHUEM TEeMIIepaTyp TUIAMEHH, TUTABIICHUS U
Pa3I0KEeHHUs BEIIECTB

Jamyuuk onmuueckou niomuocmu (KOJIOPUMETpP) —IIpeAHA3HAUEH JJI1 U3MEPEHHS] ONTUYECKON
IJIOTHOCTH
OKpallleHHBIX pacTBOpoB (puc. 1). Hcnonezyerca npu wuzydenun Ttem «PactBopb», «CKopocTb
XUMHMUYECKUX peaKLUui», OMNpENeJIeHUH KOHIEHTPAllMd OKpAIIeHHbIX HOHOB WM coeauHeHuil. B
KOMIUJIEKT ~ BXOJAAT  JATYUKU  C  Pa3IMYHOM  JAJIMHOM  BOJIH
MOJTYITPOBOTHUKOBBIX MCTOYHUKOB cBeTa: 465 u 525 HM. OOBEM KIOBETHI
cocTaBisieT 4 MJI, JUIMHA ONITUYECKOro Myt —10 mMm.

Puc. 1. JlaTunK ONTHYECKOM INIOTHOCTU: 1 — THE340 JJIs KIOBEThI; 2 — KIOBETa JIJIs
HCCJIeyEMOTO BEIIECTBa

Puc. 2. YcraHoBKka it onpeeieHrs KOHICHTpAIuU (aKTUBHOCTH) XJIOPUI-HOHOB B pacTBOPE .
A: 1 —kopnyc natuuka s onpenenenusi CI'-noHoB;
2 — pa3pém Micro USB miis moakimroueHuss K KOMIBIOTEPY;
3 — pazwpém BNC mis noakiroueHust paboyero 3JeKTpoa;
4 — pa3bEM IS MOKITIOUCHHS AJIEKTPOJ1a CPAaBHEHHS .
b: 1 —wuoOHOCeNeKTUBHBIN 31eKTPo 1 (pabovuii JIEKTPOI);
2 — BIEKTPOJ CpaBHEHHUS (XJIOpCepeOPSHBINA JIEKTPO 1T);
3 — MarHMTHas MellajKa;
4 —sKOpb MAarHUTHOMN MeEIIATKU
-
L& , Ha pucynke 2 mnoxa3zana oOuas
N cxeMa HCIIOJIL30BaHU HCH st
KOJIMYECTBEHHOT'O oTpeaeNIeHUs
KOHIIEHTPALUU (aKTUBHOCTH?) pa3IHUYHBIX
moHoB: CINO— NH+,Ca?*. OcHoBHOII
KOMIoHeHT nroboro MCD — membpaHna,
KOTOpasi pa3fenseT BHYTPEHHUNU pacTBOp ¢
MTOCTOSTHHOM KOHIIEHTpaIueu
OTIpeNeNsieMOr0 HOHAa U HCCIeayeMblil
pacTBOp, a TaKXKe CIYXHT CpPEeICTBOM
JJEKTPOIUTHYECKOTO  KOHTaKTa MEXIY
HUMU Membpana oOnanaer
MOHOOOMEHHBIMU  CBOMCTBaMH, TPUUEM

MIPOHUIIAEMOCTH €€ K MOHAM Pa3HOro THIA pa3judHa

3anperniaeTcst TporaTb MeMOpaHy 3JIEKTpoJa NalbllaMH U MPUBOJUTH €€ B CONMPUKOCHOBEHHE C
TBEPABIMU TOBepXHOCTSIMH . [lpum xpanenuun MCD uyBcTBUTENbHAs 4YacTh JaTdyvka (MeMOpaHa)
JOJIKHA OBITDH 3allMIIEHa CIIELUATIBHBIM KOJIITaYKOM.
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Jlamuux pH nipeaHasHayeH sl ©3MEpeHus: BoJopoiHoro nokasarens (pH) . B nacrosuiee
BpeMs B IIKOJy TMOCTYNAIOT KOMOWMHUPOBAHHBIC NATYMKH, COBMENIAKONUE B ce0e CTEKJISHHBIN
3JEKTPOJ C JIEKTPOJOM CPaBHEHMS, UTO JiejaeT paboTy 10 U3MEPEHUIO BOJIOPOJHOTO MOKAa3aTes
oonee komdoptHoW J[lmamazon wusmepenmii pH ot 0—I14 HWcmonssyercs s H3MEpPEHUS
BOJIOPOJTHOTO TOKAa3aTeyiss BOJHBIX PAcCTBOPOB B PA3IUYHBIX HCCICIOBAHUSIX OOBEKTOB
OKPYKAIOLIEH CPEbI .

Jamuuk snexkmponpogoonocmuy TpeJHAa3HAUYEH JUIS M3MEpPEHUsl YAEIbHOW 3JIEKTPO-
IIpOBOAHOCTH )KI/IIIKOCTef/'I, B TOM 4YHUCJIIC W BOJHBIX PAaCTBOPOB BCIICCTB . HpI/IMeHHGTCﬁ npu
HU3Yy4YCHHU TCOPUU BHGKTpOHHTquCKOﬁ Jucconranun, XapaKTCPUCTUK BOJHBIX PaCTBOPOB .

Jamyuk xnopuo-uonoé WUCHONB3YETCA [ KOJIMYECTBEHHOI'O OIPEAENICHUsS COJIepKaHUs
HOHOB XJIOpa B BOJAHLIX pacCTBOpax, IOYBEC, MNPOAYKTAX IIUTAHUWA. K JAaTYUKY MMOAKIHOYACTCSA
noHocenektuBHbI anekTpoa (MCD) (paGouuid 351€KTposa), MOTEHIMAT KOTOPOTO 3aBUCHUT OT
KOHI[EHTPAIIMK OIPEICSIEMOT0 HOHA, B TAHHOM Cliydae OT KOHIeHTpaluu annoHoB 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 BEUIECTBA MOJy4yalOTCs B KojOe-peakTope, U MpH
HarpeBaHuu (wim 6e3 Harpena-

HUSl) ra3000pa3Hble BEIIEeCTBA IMPOXOAAT Yepe3 MOTJIOTUTEIbHbIE
éMKocTH (HacaJky) C pacTBOpaMU pPEareHTOB, BCTYMAIOT C HUMH B
peaknuto(puc. 3). M30bITOK ra3a MOTJIOMACTCS KUIKAMHA U TBEPIABIMH
peareHTaMu, a TakKe aKTHUBUPOBaHHBIM YIJIEM. AmMapar 4aiue BCEro
WCIOJIb3YIOT JJIS MTOJTyYEHUs U IEMOHCTPALlUU CBOWCTB

XJI0Opa, CEpPOBOIOPOIA

Puc. 3. Annapat jy1st IpoBeeHUSI XUMUYECKHUX pe-

akiuii (AIIXP): 1 — nByropnas koi6a-peakTop;

2 — nenuTenbHas BOPOHKA JUIsl pabOThI C TOKCUYHBIMH BEILIECTBAMH,
MO3BOJIIET A00aBIATH HEOOXOIUMOE KOJMUYECTBO JKUIKOTO peareHra B
PEaKIMOHHYI0 CMeChb, HE JOMyCKas pa3repMeTH3anuu npuodopa; 3 —
€MKoCcTH (Hacajku) I KUAKUX pearcHToB(MOrIoTuTenei); 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 BU3yaJlbHOCTh SBJISETCS IPEUMYILIECTBOM 3TOTro npubdopa . Tak kak npu
JEMOHCTpAIM OJIHOBPEMEHHO MPOXOJSAT HE-CKOJIBKO pEeakiui, Ba)XHO MPAaBHIBHO OPraHU30BaTh
HAOMIOJICHUST YyYalIUMHCS 3a MpOTEKaloUIMMH Tpoleccamu. llenecooOpa3Ho 3ammcarth Ha JIOCKE
Ha3BaHH WK (HOPMYIbl PEareHTOB, HAXOMISIINXCS B TOTJIOTHUTENBHBIX CKIsSHKaxX . [lo okoHYaHUU
OTIbITAa HY)KHO CPAaBHUTh UCXO/IHBIE PACTBOPHI BEIIECTB M PE3YIbTAThl X MPEBPAILEHHH .

AITXP MOXXHO NPUMEHSTh Ha Pa3HbIX dTamnax oOydeHHs — MPU U3y4YEHHHM HOBOTO MaTepuaa,
MOBTOPEHUH U 3aKPEIICHNH, 0000IEHNH U CUCTeMaTH3alluy 3HaHU# yJanuxcs . B 3aBucumoctu ot
npopuis oOydaeMblX, LeJed ypoka, YpOBHS 3HAHUS y4allUXCs BO3MOJXKHBI Pa3IMUHbIE BapUaHTHI
MIOCTAHOBKM SKCIIEpUMEHTa M BblOOpa pearupyromux BemiecTB. OJHAKO NpU M3YyYEHUU CBOMNCTB
BEIIECTB HE CJIEAYET OTPAHUUYMBATHCS TOJIBKO HKCIEPUMEHTOM ¢ ucnoib3oBanueM AIIXP. Muorue
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» U TEIIoBoro 3¢ddexra XumMuueckux
peaKuui.

[TpuGop maét BO3MOKHOCTH IKCIIEPUMEHTAIBHO HCCIIEI0BATh BIUSHHE
Ha CKOpPOCTh XHMHUYECKHX DPEAKIUH CIeAYIOMmHUX (PaKTOpOB: MPUPOIBI
pearupyromux  BEMIECTB, KOHIEHTPAIlMd PEarupyrolinx BEIIECTB,
TUTOIIA M TPAHUIBI pa3zaena a3 B FeTepOreHHbIX CHcTeMax (ITOBEPXHOCTH
COTIPUKOCHOBEHHUSI MEXIy PEardupylolIIMMH BEUIECTBAMH ), TEMIIEPATYpPHI,
KaTaJln3aTropa, HHruOUTopa.

Puc. 4. ITpubop /1 JeMOHCTPAINNA 3aBUCHMOCTH CKOPOCTH

XMMHMUYECKUX PEeaKLUi OT pa3audHbIX (akTopoB: 1 — mojcras-

Ka; 2 — cocynsl JlanmonbpTa; 3 — MaHOMETpHUYECKUE TPYOKH

[IpuGop COCTOUT W3 TMOJACTaBKM, Ha KOTOPOW 3aKpEIUICHBI JIBE
MaHOMETPUYECKHE TpPYOKH, KOTOpPBIE COCIAHMHSIOTCS C COCYIaMH
JlangonbTa € TOMOIIBIO TUIACTUKOBOM TpyOKH ¢ mpoOkamu (puc. 5).
Mexy MaHOMETPUYECKUMHU TPYyOKaMu Ha MaHeNId HaHeceHa IlKaja s
HaONIOZCHUS YPOBHS JKUIKOCTH B TpyOKax. 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 TOCTOSHHOTO o0bhéma . 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 1BETOBOM 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). Kopnyc koMmOuHHpOBaHHOW 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 0 0oJiee BHICOKMX TEMIIEPATyp HCIIOJIB3YIOT IMJIMHIPOBOE MACJIO WM 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 aas KOMOMHUPOBAHHOW OaHU SIBJISIOTCS JIEKTPUUYECKUE 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.
Pazmmuarot: - BXo1Hasg UarHOCTHKA,
- TeKyIasi JUarHOCTHKA;

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

- Oecena - MpakTH4eckas padboTa

- TECTUPOBAHUE - KOHTPOJIbHAs paboTa

- AQHKETHPOBAHUE - TBOPYECKOE 3a/IaHHE

- orpoc - BUKTOpYHA

- UTPOBBIE POPMBI - caMOCTOATelIbHAs padoTa

BriOpansl kpuTepuu Aji1 ONpEICIICHHUs] YPOBHS W KadecTBa OOYYCHHS: 3HAHUS, YMEHUS H

HaBBIKH.

Breiaensaror 3 ypoBHSI KauecTBa 3HAHUM, YMEHHI U HAaBBIKOB:

- HU3KUH

- cpeaHui

- BBICOKUI

Bxoanas nquarnoctuka: Llenb: onpeaennTs ypoBeHb U KAUECTBO UCXOAHBIX 3HAHUNA, YMEHUI U
HABBIKOB 00yYaIOIINXCS.

®opMbI TPOBEJCHHUS BXOIHOW TUAarHOCTUKU

- 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 PE3y/IbTaTaMU: MOJTYYEHHBIMH 3HAHUSIMUA U CHOPMUPOBAHHBIMHI YMEHHSIMU M HaBBIKAMU.
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2.4 Cnucok JiuTeparypbl
JluTepatypa 1Jis neaarora:

1. Banemunckas O.P. Dxonorunueckas xumus azota. — M.: Hucteie npynsl, 2006.- 36¢.

2. T'muaka H.JI. O6mas xumust: YaeOHoe mocooue uist By3oB.- JI.: Xumus, 19851

3. Konnenmus MOJICpHHU3AIIUN pPOCCUNCKOTO o0pazoBaHus

4. Mymmnac T. Xumus 3arps3HeHus: BoIbl// XuMus okpyxkatomien cpeasl. M.: Xumus, 1982. C.276-
345.

5. Ilak M. Anroputmsl B 00yuennu xumun: Ku. st yunrens.- M.: [Ipocseuienue, 1993.- 76c¢.

6. TomynmspHBI SHIUKIONEINIESCKUN MILTFOCTPHPOBAHHBIN ciioBapb. EBponeaus. — M.:OJIMA-

I[TPECC, 2004.- 1168c., un

7. Tloramuuk M.M. Ynpasnenue npodeccnoHalIbHbIM POCTOM YUYUTENS B COBPEMEHHOM LIKOJIE. —
M., 2009

8. Tpummuna C. B. MHpopManmoHHast KOMIIETEHTHOCTD KaK MeAarornuecKkasi KaTeropust
[Anexrponnsrii pecype]. HHTEPHET- XKYPHAJI «3MJI0C» ~www.eidos.ru .

9. «HoBeie nHGOpMaIMOHHBIE TEXHOJIOTHH [T oOpazoBanusy. Muctutyr FOHECKO mo
MH(OPMaLMOHHBIM TEXHOJIOTUAM B 00pazoBanuu. M3narensbctBo « MockBay. 2000 r.
http://www.ug.ru/02.31/t45.htm

Jlureparypa ajisi 00y4ar0IMXCcs:
1. HUcaes [.C. O6 opranuzauuu MpakTUKyMOB HMCCJIEIOBATEIbCKOIO XapakTepa XUMUsS B LIKOJE. —
2001. — Ne 9. — C. 53-58.
2. Ucaes /1.C. Ilpaktnyeckue pabOThI HCCIIEIOBATEIILCKOTO XapakTepa M0 HEOPTraHMIECKON XUMUH.
VYyebHoe nmocobue s ydammxces 8-X kmaccoB. —IBepb: TBep. roc. yH-T, 2001. — 56 c.
Ucaes JI.C. Aranu3 3arpsi3HeHHOCTH BOIbI . XuMus B mikoje. — 2001, — Ne 2. — C.77-78.
4. HUcaeB JI.C. Opranmzaius HAy4IHO-HCCIEIOBATEIHCKONW pabOThl OOydYalOMMXCA MO XHMHUH B
CpenHel IKoJie/AKTyallbHBIE BOTIPOCHI COBPEMEHHOM TICHUXOJOTUM W Temaroruku : COOpHHK
JOKJIAJI0B MEXKyHAPOJIHOU HaydyHOU 3aouHoM koH(pepenumu (JIumenk, 13 wmions 2009 r.). Y. L.
[Temarornueckne Hayku / OTB. pen. A.B. I'opGenko. — Jlunenk: W3nmatenbckuii mentp “‘Ie-
dakro”, 2009. — C. 97.
Hcaes JI.C. O6 opranuzanuu AuAaKTHIeCKUX Urp. Xumus B mkose. — 2012, — Ne 6. — C. 50-51.
Hcaes J[.C. Urpa-tpenaxep “Tperuii mumaui” Xumus B mkoie. — 2012, — Ne 9. — C. 72.
7. Xypun A.A. JJabopaTopHbI€ ONBITH M MPAKTHYECKHE PaOOTHI M0 XUMHUH : YueOHoe rmocobdue. 8—
11-e xmaccel. — M., 2017.

W

oo

Jluteparypa quis poauTesiei (3aKOHHBIX NPeACTaBUTeNei)!

1. HUcaes [1.C. Ananu3 3arpsi3sHEHHOCTH BOJIbI . Xumus B mikose. — 2001, — Ne 2. — C.77-78.

2. Wcaes [I.C. Opranu3zamnusi Hay4HO-HCCIIEI0OBATEIBCKON PabOTHI 00yJarOIMUXCS [0 XUMUU B
cpenHeil mkosue/AKTyanbHble BOIPOCHl COBPEMEHHOM MCUXOJIOTUH U neaaroruku 3. COOpHHUK
JOKJIaJIOB MEKIyHApOJHOM HayyHOU 3a0uHOi KoHbepenuuu (JIumenk, 13 utons 2009 r.). Y. L.
[Tegarornueckue Hayku / OTB. pen. A.B. 'opbenko. — Jlunenk: M3narensckuii uentp “le-
¢axto”, 2009. — C. 97.

3. Hcaes [I.C. O6 opranuzanuu auaaktuaeckux urp. Xumus B mkoje. — 2012, — Ne 6. — C. 50-51.

4. Wcaes JI.C. Urpa-tpenaxep “Tperuit mumamit” Xumus B mkone. — 2012. — Ne 9. — C. 72.

Pecypcel nnTepHETA:!

1. http://lwww. chem.msu.su /rus/elibrary/ - snexTpoHHas OMOIHOTEKA YICOHBIX MATEPHAIIOB 1O
xumud. [IpencraBnser coboit GoHI MyOIHKanuii, OArOTOBICHHBIX ISl HH()OPMALTUOHHOTO
obecrieueHns y4eOHbBIX KYpCOB 110 XMMUH JUIS CTYJICHTOB U aCITUPAHTOB XUMHUYECKOTO H psizia
apyrux ¢axyasTeToB MI'Y, a Takke aOUTYpUEHTOB U YUALTUXCS CPEIHEH IIKOJIbI

2. http://lwww. alhimik.ru — mpencrasiens! cnenyromue pyoprke: «CoBeTb aOUTYPHEHTY, YUHTEIO
XUMUIY», « CpaBOYHHUK» (OYSHB OOJIBIIAs TT0100PKa TAOIUIl U CIIPABOYHBIX MaTEPHUAJIOB),
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10.

11.

12.

«Becénas xumus», « HoBoctny», «Onnmnuans», «KyHcTkamepa» (Macca MHTEPECHBIX
HUCTOPUYECKUX CBEJCHUI).

http:// xumuk.ru/ - mpencrasieHa HHGpOPMAIHS IO PA3IMYHBIM pa3jeiaM XUMHU Ha OCHOBE
MPOBEPCHHBIX UCTOYHUKOB, CChIIKH HA PA3JIMYHbIC XMMUYECKUE SHIUKIONCINH, Pa3INIHbIC
CEPBHCHI U PEIAKTOPBI, & TAK)KE MHOTO JIOMOJHUTEIBHOM HH(OpMAIUK, 0COOCHHO T10 pa3zeinam
«JIekapctBay, «®@apmaneBTuka», «bnoxumMus»

http://www.hij.ru./ - sxypaanbl « XUMUS 1 )KU3HBY TIOHITHO U 3aHUMATENILHO PAaCCKa3bIBaeT 000
BCEM MHTEPECOM, YTO MPOUCXOIUT B HAYKE M B MUPE, B KOTOPOM MbI )KUBEM. MOKHO IPOYUTATH
apXuB JKypHaJa.

http://chemistry-chemists.com/ index.html — snexTponHBIi )xypHAT «XUMHKH U XUMHUSD).
[IpeacTaBieHO MHOYKECTBO OIBITOB M0 XUMHH, 3aHUMATEIbHON HH()OPMALIUH, TIO3BOJISIOICH
3aUHTEPECOBATHCS IKCIIEPUMEHTAIBHON YaCThIO TIPEIMETa.
http://ru.wikipedia.org/wiki/TTopran: Xumust — HanOosiee MOIHAS OHJIANH-YHIIUKIIONICANS B
pamkax cB00OIHOM sHIMKIIONEAUN Bukuneaus

http://www.astronet.ru/db/msg/1108155 — nomyssipHas OubIHOTeKa XUMUYECKUX IIEMEHTOB.
http://chemed.chem.purdue.edu - uHbOpMaIHst 00 IeMEHTaX Ha aHTJIMHCKOM SI3BIKE,
WLTFOCTPUPOBAHHUS OIIBITAMH.

http://www.webelements.com/ - coiep»kuUT UCTOPUIO OTKPBITHS U OMTUCAHUE CBOWCTB BCEX
XAMHUYECKHUX JIEMEHTOB; OY/ICT MOJIE3eH ISl 0OYYArOIIUXCS I3bIKOBBIX IITKOJ M KJIACCOB, TaK KaK
COJICP’KUT Ha3BaHUE JIEMEHTOB M BEIIECTB HAa PA3HBIX A3bIKAX.

http://www.periodictable.ru — coopuuk crareii 0 XHMHYECKUX DIIEMEHTOB TIEPHOJHUECKOHM
cuctemsl JI.11. Mennaeneena.

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

http//www.periodicvideos.com/ - ornaiH-pecypc MpeaoCTaBIsSET BO3MOKHOCT IIOCMOTPETh
BUJICOPOJIUK IKCIICPHMEHTA JUISl JIEMEHTOB MEPUOINYECKOM TaOIUIBI M IPOCITYIIATh Ha
AHTJIMHCKOM SI3bIKE UHTEPECHBIE (DaKThI O HUX

32



33



	 Положение о проведении промежуточной и итоговой аттестации обучающихся организации;
	 Положение о структуре, порядке разработки и утверждения дополнительных общеобразовательных общеразвивающих программ организации.
	1.3.1 Учебный план программы
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