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1.1 TTosicHuTeIbHAS 3aMIHCKA MPOTrPaMMBbI

HomnonnuTtenbHas oOpa3oBaTenbHas mnporpamma «lOHBIH XUMHUK» €CTECTBEHHOHAYYHOM
HAIIpaBJICHHOCTH INPEJHA3HA4Y€Ha JUIsl  JONOJIHUTENIBHOTO YCBOCHHMS YYalMMHUCS BaXHEHIINX
XUMHYECKHX 3aKOHOB, TEOPUN U MOHATUH; HOPMHUPYET MPEACTABICHUE O POJIU XMMHUH B OKPY KAIOIIEM
MHUPE U J)KU3HU 4YenoBeka. [Ipu 3ToM OCHOBHOE BHUMAHHUE yIEIAETCs CYIIHOCTU X UMHUYECKUX PEaKLUM
Y METO/1aM MX OCYILECTBIICHHUS.

OnHuM U3 OCHOBHBIX NPUHIMIIOB ITOCTPOCHHUS NPOTPAMMBI SBISAETCA IMPUHLUI JOCTYIHOCTH.
OKCnepUMEHTaJIbHbIE TaHHbIC, [TOJIYYEHHbIE YYAUIUMUCS IIPU BBIIOJIHEHUU KOJIMYECTBEH HBIX OIBITOB
MO3BOJISIOT YYallMMCSl CaMOCTOSITEBHO J€JIaTh BBIBOABI, BBIABIIATH 3aKOHOMepHOCTH. [loaxonsl,
3aJI0KEHHBIE B COJAEPKaHUE IIPOrpaMMBbl, CO31al0T HEOOXOJUMBIE YCJIOBUS JUIsl CHCTEMHOT'O YCBOEHHUS
ydallMMHCsl OCHOB HAayKH, JUisi 0OecliedeHHs] pa3BUBAIOIIETO W BOCIHUTBHIBAIOIIETO BO3JEHCTBUS
oOydeHHs Ha JUYHOCTh Yydamierocs. @opMmMupyemble 3HAHHUS JOJDKHBI CTaTh OCHOBOW CHCTEMBI
yOexXAeHUH IKOIbHUKA, LIEHTPAIBHBIM SAPOM €ro Hay4YHOT0 MUPOBO33PEHUS

AKTYaJIbHOCTB: CTPEMHUTENIBHOE DPAa3BUTHE HAYYHO-TEXHMUYECKOTO IIpOrpecca, IOSIBICHUE
HOBBIX TEXHOJIOTMH M MaTepHallOB, XMMH3ALMsl Pa3IM4HbIX OTpaciedl MPOMBIIIJICHHOCTH IPHUBEIH K
HAKOIUIEHUIO BPEAHBIX BELIECTB, MaryOHO BO3/CHCTBYIOIIMX Ha COCTOSIHUE OKpYXaroulel cpenbl U
310poBbe yenoBeka. lllupokoe oOcyxkaeHue 3Toil MmpobieMbl B CpeAcTBaX MaccoBoil MHGopManuu
c(OpMHUPOBAJIO Y COBPEMEHHOI'0 YE€JIOBEKA HEraTUBHOE OTHOLIEHME K XMMHUH KaK IVIaBHOM BUHOBHULIE
3arpsI3HEHUS OKPY)KAIOILEH CPEbL.

C menplo TPEONONIEHUS STUX B3TJIOB, (DOPMUPOBAHHIO HMHTEpeca K HayKe, pacIIupeHUst

KPYro3opa yJamuxcs Co3/1aHo TBopueckoe o0bennHeHne «FOHbIN XUMUK».
[IpuBnedenne AONOTHUTENBHON WMHPOPMALUU MEXKIIPEIMETHOTO XapakTepa O 3HAYEHWH XUMHH B
pa3IMYHBIX 00JACTAX HAPOJHOrO XO35MCTBA, B OBITY, a TaKKe B PELICHUU MPOOJIEeM COXpaHEHHs U
YKpEIUIEHUS! 3JJ0pOBbS IO3BOJISIET 3aUHTEPECOBATh LIKOJIBHUKOB MPAKTUYECKOW XMMHEH, MOBBICUThH
UX I103HABaTEJIbHYK AKTUBHOCTb, PACIIMPHUTH 3HAHUS O TJI00aIbHBIX MpoOiieMax COBPEMEHHOCTH,
pa3BUBaTh aHAJTUTHYECKUE CIIOCOOHOCTH.

HoBu3Hna nporpammsl: Kcnosib3oBaHue o6opynoBanus «Touka poctay MpH peau3aliy JTaHHON
[IPOrpaMMbI MO3BOJISIET CO3/1aTh YCIOBUS
* JUI PACUIMPEHUS COJIEPKaHUS IKOJIBHOI0 XUMHUECKOro 00pa30BaHus;

* JUUIs1 TIOBBIIIEHUS TO3HABATEIbHON aKTUBHOCTH O0YUaIOIXCsl B €CTECTBEHHO-HAY4YHOM 00J1acTH;

* JUIsl pa3BUTHS JINYHOCTU LIKOJIBHUKA B Mpoliecce 00y4YeHUs: XMMHUH, €ro CocoOHoCTel, popMHUpOBaHUS
U yJOBJIETBOPEHHUS COLIMAIbHO 3HAUUMBbIX HHTEPECOB U MOTPEOHOCTEN;

* s paboThl C OJAapEHHBIMM IIKOJIbHHUKAMH, OpraHM3allMd HMX Pa3BUTUS B pa3IMYHBIX O0O0IACTIX
00pa30BaTeNbHOM, TBOPUECKOM J1€ATENBHOCTH.

VHHOBallMOHHOCTh HACTOSIIIEW IpPOrpaMMbl B INPUMEHEHMHM COBPEMEHHBIX TEXHOJOTHMH U
AaKTUBHBIX METOJIOB OOYYEeHHs, HCIOJIb30BAHUU NpoOsieMHOro oOydeHus. Takxke B 0Opa3oBaTeIbHOM
npolecce MCMONb3YIOTCS COBPEMEHHBIE TEXHHYECKUE CpeACcTBAa OOy4YeHMs, B MPOrpaMMy BKIIIOYEHBI
Taki€ HWHHOBALIMOHHBIE BHJbI JESATEIBHOCTH, KaK HCCIENOBATENbCKas U IPOEKTHAsl IesITeNbHOCTb
o0yJaromuxcs.

OranyuTenbHble 0CO0EHHOCTH mporpamMmbl. [leHTpbl 00pa3oBaHUs €CTECTBEHHO-HAYYHOM
HanpaBieHHOcTH «Touka pocTa» Co3/1aHbl C IENBbI0 PAa3BUTUS Y OOYYaIOLIMXCS €CTECTBEHHO-HAYyYHOH,
MaTeMaTU4ecKoil, MH(POPMAIIMOHHON TI'PaMOTHOCTH, (OPMHUPOBAHUSA KPUTUYECKOTO M KPEaTHUBHOIO
MBIILUIEHNS], COBEPILIEHCTBOBAHUS HABBIKOB €CTECTBEHHO-HAyYHOW HANpABICHHOCTH, a TaKXke JUIs
IPAKTUYECKOH OTpabOTKM yueOHOro wmarepuana 1o y4deOHbIM mpeameraM «Pusnkay, «XuMUI»,
«buonorus».

IIporpamma pa3paGoTaHa B COOTBETCTBHM €O CJEIYHWIIUMH HOPMATHBHO-NPABOBbIMH
AOKYMEHTAMM:



— @epepanpublii 3ak0H 0T 29 nekabps 2012 roma Ne 273-@3 «O06 obpazoBanuu B Poccuiickoii
®denepanun» (cT. 2, cT. 15, cT1.16, cT1.17, cT.75, CcT. 79);

— IIpoext KoHuenuu pa3BuTHsi JOMOJHUTEIBLHOTO 00pa3zoBanus aAereit 1o 2030 roxa;

— Ilpukaz Munnpocsemenuss P® ot 09.11.2018 roma Ne 196 «O6 yrBepxaenuu Ilopsiika
OpraHu3aliiil ¥  OCYILECTBJIEHUS 00pa3oBaTeNbHON AEATENBHOCTH IO JOMOJHHUTEIHHBIM
0011e00pa3oBaTeIbHbIM ITPOrpaMMaM;

— IIpuxa3 ot 30 centsa0psa 2020 r. N 533 «O BHeceHUM W3MEHEHUH B MOPSAOK OpPraHU3alUU U
OCYILECTBIICHHUSI 00pa30BaTENbHON JAEATEILHOCTH IO JOMOJHHUTEIBHBIM 00I11e00pa30BaTeIbHBIM
IporpaMmamM, yTBEPKJICHHBIM mpukazoM MunHucTepcTBa mpocBenieHust Poccuiickon ®enepanuu
oT 9 Hos10pst 2018 1. No 196x;

— Mertoauueckre peKOMEHJAMU IO MPOSKTUPOBAHUIO JIOMOJIHUTEIbHBIX O0OIIEpa3BUBAOIINX
nporpamm Ne 09-3242 ot 18.11.2015 rona;

— CII 2.4.3648-20 CaHuTapHO-3MHIEMHOIOTUYECKHE TPEOOBAHUS K OPTraHU3AIMsAM BOCIHTAHUS H
00y4eHus1, OTJpIXa U 03/I0POBIICHUS JETEW U MOJIOJIEHKH;

— IIpukaz MunuctepctBa oOpazoBanusi U Hayku P® ot 23.08.2017 roma Ne 816 «Ilopsgox
NPUMEHEHHS OPTaHU3AIMsIMU, OCYHIECTBIISIOMNX 00pa30BaTENbHYIO AESITEILHOCTh IEKTPOHHOTO
o0y4YeHHs, NTUCTAHIIMOHHBIX O0pPa30BaTEIbHBIX TEXHOJOTHH MpH peaau3aluu 00pa3oBaTEIbHbBIX
IPOrpaMMm»

—  «Metonuueckue pekomermanuu ot 20 mapra 2020 1. mo peanu3anyyu 00pa3oBaTEIIbHBIX TPOrpaMM
HAYaJbHOrO OOIIEro, OCHOBHOTO 0O0Iero, cpeaHero oOmiero oodpazoBaHus, 0O0pa30BaTEIbHbBIX
porpamm CpeIHero npo¢ecCHOHATHLHOTO o0Opa3oBaHus u JIOTIOJTHUTEIbHBIX
0011e00pa3oBaTeIbHbIX MPOTPaMM C MPUMEHEHUEM 3JIEKTPOHHOTO OOYYEeHHs W JAMCTAHIIMOHHBIX
00pa3oBaTebHBIX TEXHOJIOTHII;

— [TonoxkxeHne o0 MPOBEACHUH MPOMEXKYTOUYHOM ¥ UTOTOBOM aTTECTallMM OO0YyYarolIuXcs
OpraHu3aIuy;

- [TonocxkxeHne O CTPYKType, MNOpsSAKE pa3padOTKM W YTBEPXKIEHUS JOIMOJIHUTENbHBIX
0011e00pa3oBaTeabHbIX 00IIEpa3BUBAIOIINX IPOTPaMM OpPraHU3aLUH.

O06BEM nporpammsl 72 y4eOHBIX Yaca, y4eOHBIH Kypc paccuuTaH Ha 36 Hesenb 00yueHHs.

Pe:xxum 3angaTui

Cpok Oo0bem KoumnuectBo IIponoKUTEIBHOCTH Oomas
OCBOCHUA NporpamMmbl Y4eOHBIX Y4eOHOro 3aHATHS yueOHasi
(4acoB) 3aHATHH (4acoB) Harpyska B
HeeJII0 He/IeJII0
(4acoB)
36 Henenb 72 1 1 1

®opma 00yueHHs MO MpPorpaMMe — OYHOE OOYYCHHE, B OTACIBHBIX CIyJasX JUIS JOCTHKCHHS
yueOHBIX ILeJe NPeayCMOTPEHO HCIIOIb30BAaHUE JHUCTAHIIMOHHBIX (GopM 00ydeHus (00ydaromnuii
BeOMHAp, MPOCMOTP Yy4eOHOTO (UIBbMa, CaMOCTOATENbHAass pabdoTa C Pa3TUYHBIMA HCTOYHUKAMU
uH(pOpMaIliK, U3ydeHHe OOIIECTBEHHOIO MHEHHS B COIMANBHBIX CeTsX HHTepHEeT, caMocCTosTeNbHas
paboTa Mccien0BaTeIbLCKOr0 U MPOSKTHOTO XapakTepa). C menbio MoAAepKKA 00YyJaIOIINXCS C 0COOBIMHU
MO3HABATENILHBIMHU 3allpOCaMU MOTYT HCIIONIB30BAThCSl TaKWE NUCTAHIIMOHHBIE (OPMBI OOYYEHHUS, Kak
y4acThe B KOHKYPCHBIX MEPONPHUITHSX B ceTH VHTEpHET.

@opMbl OpraHu3anuu 00pa3oBaTeJbLHOr0 Mpolecca —
MUKpOTPYIITaxX, IO MOATPYIIaM, HHIUBUIyaTbHAS B paMKax TPYIIIIEL.

OcHoBHOU GopMOIl TpoBeNeHUsT Y4eOHBIX 3aHATUN SBIsETCs TrpynmnoBas Qopma padbOThI
(KOMILIEKCHOE 3aHSTHE, TPEHUHT, POJIeBas WUTpa, MacTep-Kiiace, MPaKTUYECKoe 3aHATHe). Takke 4JacTo
UCTIONB3YETCSl KOJUIEKTHBHAS (KOJUIGKTHBHBIE TBOPYECKHE W HCCIIEIOBATENBCKUE MPOEKTHI, HAYyYHO-

MaccoBasi, TpymnmnoBas, pabora B



npakTudeckas KoH(epeHLus, KPYIJblid CTOJ, BHICTAaBKAa TBOPUECKUX paboT) M MHIUBUAYyalbHas (opma
paboTHI (BBIMIOJHEHNE TBOPUYECKUX M UCCIICIOBATEIHCKUX 3a/IaHNN, OTPA0OTKA MTPAKTUYECKOTO 3a1aHus).

[To mecty oOydeHHs] MpeayCMOTPEHBI cienyromme (GopMmbl opraHuzanuu 00pa3oBaTEILHOMN
NeSITeIbHOCTU: 3aHATHS B IOMEIEHHM, IpaKTU4ecKas paboTa, caMOCTOATENIbHAs JOMallHss paboTa
(BBITIOJIHEHUE TPAKTUYECKUX, TBOPYECKUX 33JaHUN, NPOBEICHUE CAMOCTOSTENBHBIX HAOIIOACHUH,
OpraHu3alys NpOCTEHIINX ONBITOB, padoTa C JOMOJIHUTEIBLHON JINTEPATYPO).

Buabl 3aHATHH, NPEeIyCMOTPEHHBIE IPOIPAMMON: KOMIUIEKCHBIE C COYETAaHHUEM pPa3IN4HBIX
BUJIOB JIEATENBHOCTH, NPAKTHUECKUE, IKCKYPCUH, KPYIJIBIH CTOJ], TPEHUHI, HAay4HO-IPAKTHYECKas
KOH(pepeHIMA.  3aHATHS  NPEAyCMaTPUBAIOT  TAaKKe  Pa3NUYHbIe  BUABI  CAMOCTOSITEIHHOMN
UCCIIeI0BaTENbCKONW paboThl (HAOIIOAEHUS U NIPOBEACHUE ONBITOB, IOANOTOBKA JOKJIAI0B, IPE3EHTALUH,
IIPOEKTOB).

Ocoboe mecTo B IporpaMMme OTBEJCHO JJIsl BBIOJHEHHS MPAKTUYECKUX M HCCIIEA0BATEIbCKUX
pabot. JlaHHbIi BUA JESITEIBHOCTH OCYILECTBIISICTCS IPH U3YYEHUH KaXKIOTO pas/ieia MPOrpaMMBl.

Craenyer OTMETUTh UCIOJIB30BAHUE HA 3aHATHSIX MPOEKTHON AeATeIbHOCTH 00Y4YarOIIUXCs KaK
ocoboii  ¢opmMbl  yuyeOHOW  paboOThl, CHOCOOCTBYIOIICH  BOCHHTAHHIO  CaAMOCTOSITEIIBHOCTH,
UHUIMATUBHOCTH, OTBETCTBEHHOCTH, IIOBBIUICHUIO MOTUBAalMM U  3((EeKTUBHOCTH  y4yeOHOH
JeSITeIbHOCTH. B Xone peanm3anuy HMCXOJHOTO 3aMbICia Ha MPAKTUYECKOM YPOBHE JETH CMOTYT
OBJIa/IETh YMEHHEM BbIOMPATH a/IeKBATHBIE CTOSAIIEH 3a7aue cpe/iCTBa, IPUHUMATh PEIIEHUs, B TOM YHCIe
U B CUTyanusax HeonpenenEHHOCTH. OHU MOIydaT BO3MOXXHOCTh Pa3BUBATh CIOCOOHOCTH K pa3paboTKe
HECKOJIbKUX BApMAHTOB PEILICHUH, K MOUCKY HECTAHAAPTHBIX PELICHUH, MOUCKY M OCYLIECTBICHHIO
HauboJee MPUEMIIEMOTO PELICHHUS.

B mnpouecce o0pa3zoBaTenbHOM MAEATENbHOCTH [0 HACTOSILEH NporpaMMe HCHOJIb3YIOTCS
CIICAYIOIINE METOAbI 00y4YeHMs:

- IpaKkTU4YecKue (OIbIT, YIpaKHEHUE, TPy, TBOPUECKUE paboThI);

- HarJsiiHble (MJUTIOCTpALUs, IEMOHCTpalHsl, HaOIr01eHus);

- cloBecHBIe (pacckas, Oecena, 00bsICHEHUE, Pa3bsICHEHUE, HHCTPYKTAX);

- pabota ¢ KHUTOM (UTeHHE, U3yueHue, OCTIIbI MPOCMOTP, U3JI0KEHUE);

- BUJIEOMETO 1 (ITPOCMOTD);

- MHTEPAKTUBHBIN (pOJieBast UTpa);

- YaCTUYHO-TTIOMCKOBBIN (TIPOOJIEMHOE U3II0KEHNE, TPOOIEMHBIN BOIPOC UM CUTYyAIHs);

- HCCJIEIOBATENIbCKUN (COCTAaBIIEHUE COOOIIEHUH, pedepaToB, MPOBEACHUE U HalUCaHHUe
0T4€Ta Mo UcCcIel0BaTeNbCKON paboTe);

- IPOEKTHBIN (pa3paboTKa U pean3anusi MpoeKTa);

- meto TCO (ucmonb30BaHHME Ha 3aHATHSAX KOMIBIOTEpPA, MEAMANPOEKTOpa, BHUIEO- U
ayJroanmaparypbl IO3BOJIIET CYIIECTBEHHO PACIIMPHUTh apCeHall HArJSIIHBIX ITOCOOHHA, TECTOBBIX
3aJaHUH, TUJAKTUYECKUX UTD).

JIOTIOTHUTENBHO TPOTPaMMON TPEAYCMOTPEHO NPHUMEHEHHE B Ipolecce OOy4YeHHsS HWIPOBBIX,
KOMMYHHKaTUBHO—Pa3BUBAIOIINX U KOHTPOJIbHO-AUArHOCTUYECKHX METO/I0B O0YUEHUS:

- UTPOBBIE TEXHOJOTMM OOydeHUs (TIO3HaBaTelbHAs WM TUAAKTUYECKas Wrpa, posieBas
UTpa, UTPOBOI TPEHUHT, MHTEIUIEKTyalbHAast UTPa B (hOpMe COPEBHOBAHMS);

- METO/bI YCTHOTO KOHTPOJISL U CAMOKOHTpOJIA (orpoc, 6ecena);

- METOAbl  Ja0OpaTOPHO-TNIPAKTUUECKOT0 KOHTPOJISI M CAaMOKOHTpOJI (TE€CTHpPOBaHUE,
aHKETHPOBAHUE, BBIMOJIHEHUE MPAKTUUECKUX 3aaHUH, TPYH);

- KOMMYHUKATUBHO—Pa3BUBAIOIINE (TPEHUHT).

[Iporpammoii npeycMOTpEeHBI CIIEAYIOIINE METOAbI BOCTIMTAHUS ¢

- (¢opMHpOBaHHE COIMATHHOTO ONbITAa (B3aUMOJCHCTBHE B TPYIIE CBEPCTHUKOB B
MI03HABATEJBbHOM, TPYIOBOH, UCCIIE0BATENBCKOM, JOCYTOBOM eI TETLHOCTH).

- OCMBICJIEHHE COIIMAJILHOTO OMbITA (AHKETUPOBAaHUE, 00CYXKIEHUE, TUCKYCCHUs).

- CTUMYJHUpPOBaHHE M KOPPEKIHs ACUCTBUH (ydacTHe B KOHKypCaX, MAaCCOBBIX TEMaTHYECKHX
MEPOTIPHUATHSX, TOOIIPEHHUS).



Hcnonp3oBaHue pa3HOOOpa3HBIX METOZOB 00yUeHHs B Ipoliecce 00pa3oBaTEIbHON e TETbHOCTH
MO3BOJIIET OO0YYalOIIUMCS MAaKCUMAalIbHO MPOSBUTH CBOM HMHIUBUAYaJIbHOCTh, H300pETaTENbHOCTD,
Tr0003HATENFHOCTD, PEaIn30BaTh CBOWM HWHTEIUICKTYyaJbHbIE U TBOPYECKHE CIIOCOOHOCTH, a IMEeAarory —
3¢ (}eKTUBHO MOCTPOUTH OOpa3oBaTENbHBIA MpoOLEcC C YYETOM HHTEPECOB U BO3MOXKHOCTEH
oOyyJaromxcs.

Anpecatr mporpammsbl. [Iporpamma mpemHasHadeHa s aereid Bo3pacta 11-15 jer. I'pymmsr
dbopMUPYIOTCS U3 yUalIUXcs pa3HOTO BO3pacTa B Mpezeniax Bo3pacTHoro aquamna3ona 11-15 ner.

Bo3spactHple 0cOOEHHOCTH 00YCIOBIMBAIOT OTOOP YUeOHOro Marepuania, a Takke BeIoop GopMm u
METO0B y4eOHO-BOCTIUTATEIHLHON JAEATEIbHOCTH.

Bospact g0 16 ner — ceH3UTHBHBIA NepuOA Jid DPAa3BUTUS HABBIKOB pELIECHUS MPOOIeM
(ITomnaceiit W.I1., 2003r.). Ecou ymymieH 3TOT NEpHOJ, 4YETOBEKY OyIeT O4YeHb TPYIHO OBJAJETh
IpUeMaMUd TBOPYECKOTO MBIIIJICHUSI Ha BBICOKOM YpoBHE. CpelHUN IIKOJIbHBIA BO3pAacT — IMEPUOJIBI
(GopMHpOBaHUS UHTEIUIEKTYAJIbHBIX, HDABCTBEHHBIX M COIIMAJBHBIX KA4eCTB, (POPMHUPOBAHUS U PA3BUTHS
uHTepecoB. (OCBOGHHME HACTOSIIEH MPOrpaMMbl  CIOCOOCTBYET HMHTEIUIEKTYaJbHOMY Pa3BUTHIO,
pacimmpsieT Kpyroszop, SBISICTCS CPEICTBOM BOCHUTAHUS HPABCTBEHHBIX KA4YeCTB M COLMAIM3ALUHU
oOydJaronuxcs.

B Bo3pacre 11-15 sier IKOJIBHUKHU, MPOOYIOT PEaTU30BaTHCS B Pa3sHbIX BUIAX JEATEIbHOCTH,
OpUEHTUpPOBaHbl Ha ycnex. [Iporpamma crnocobcTByeT HOpMUPOBAHHMIO AKTUBHOM KU3HEHHOW MO3UIIUU
o0y4aeMbIX, YTO MpEANojaracT TapMOHHYHOE COYETaHWE TaKWX KayecTB, Kak CaMOIO3HAHWE,
camopeaiu3alus, TBOpUECKoe camopasButue. I[IpakTuueckue  HCCIENOBAaHUS JAlOT  ydalluMcs
BO3MOXXHOCTh TIOJYYEHHUSI OINbBITA OJKCIEPUMEHTAIBHOW JIEATENbHOCTH, KOTOPBI OHH  YCIEIIHO
UCIOJNIB3YIOT B BBICTYIUICHHUSAX TEepel] CBOMMHU TOBAPHUIIAMU, a TAK)KE HA KOHKYpCaX pa3HOTO YPOBHSL.

[Tpu pa3paboTKe mporpaMMBbl aBTOP PYKOBOICTBOBAJICS CIEAYIOIIUMH HICSIMH.

Benyuine HayuHble Uaed - Haes dKOJIOTHYECKOTO PaBHOBECHUS B MPUPOJE, UJIES KOIBOIIOIUU
o0IIecTBa ¥ MPUPOIbI, YCTOHYHUBOTO Pa3BUTHS OOIIECTBA M IPHPO/IBL.

Of0menenarornyeckae ujaess — HUICHM TYMaHU3allMK [EJAarormyeckoro mpoiecca. Kaxapiid
MIKOJBHUK MHAWBUAYaJIeH. B HEM 3a10)keHbI pa3HOOOpa3HbIe CIIOCOOHOCTH. 3a/1a4a Ielarora COCTOUT B
TOM, 4TOOBI TOMOYb PEOEHKY PACKPBITh CBOM CIOCOOHOCTH M CAMOPEATM30BaThCS B Pa3MYHBIX BUAAX
JESTEIbHOCTH.

CouuanbHas uges — unes GOpMUPOBAHUA OTHOUICHHS Y€IOBEKa K XMMHHM KaK BO3MOXKHOM
oOmacti Oymymieil MpakTUYeCKOH NesTeNbHOCTH, BOCIIUTAHUE OTHOIICHHWS K XMMHUHU KaK K OJHOMY W3
(byHAaMEHTaIBbHBIX KOMIIOHEHTOB €CTECTBO3HAHUS U 3JIEMEHTY O0IIe4eSIOBEYECKON KYIbTYPHI.

Lesas nporpammsl: GOpMHUPOBaHNE XUMHUECKONW KOMIIETEHIIMH ITKOJFHUKOB B XOJI€ TIOATOTOBKH
K Hay4YyHO-UCCIIEI0BATEIbCKONW JIEATEIbHOCTH M MCIOJIb30BaHUE NPUOOPETEHHBIX 3HAHUN M yMEHUH B
MMOBCEIHEBHOMW KU3HU.

3agaun:

Ooépazosamenshoie:
- (opmupoBaHue 6a30BBIX XUMUYECKHX 3HAHUM;
- (opmupoBaHue U pa3BUTHE TBOPUYECKOTO XMMUYECKOTO MBIIICHHUS U SKCIIEPUMEHTAIBHBIX (B T.4.

UCCIIEI0BATEIbCKUX) YMEHUI;

- BOCHHTaHHE OTHONICHWS K XHMHH KaK K OZHOMY U3 (yHIaMEHTalIbHBIX KOMIIOHEHTOB
€CTECTBO3HAHUS U JIEMEHTY 00I1[e4eTI0BEYECKON KYIbTYPBI;
- (opMuUpOBaHHE OTHOIIEHUS K XHMMHUHU KaK BO3MOXKHOW oOnactu Oyaymied mnpakTH4ecKon

NeSITeTTbHOCTH;

- TPHUBJICYCHHUE YYAIIUXCS K HAYYHO-UCCIIEAOBATENBLCKOM NesTeTbHOCTH.
- yrayOuTh 3HaHUS OOydYaroIUMXCss MO XHMMHH, TIOBBICUTH MX HMHTEpEC K M3YYCHHIO
€CTECTBEHHOHAYUHBIX JIUCIUIIINH;
- T03HAKOMHTH C OCHOBHBIMH XUMHYECKUMHU TOHATUSIMH U 3aKOHAMH,
- CImocoOCTBOBATh OBJA/IEHUIO OCHOBHBIMU HAYYHBIMH METOJIAMHU XUMHH.
Pazeusarowue:
- HayyuTb paboTaTh ¢ yueOHOI ITUTEepaTypOH, TOMOIHUTENBHOM TUTepaTypon;
- MPHOOPETEHBI CTPEMIICHUS K OBJIAJICHUIO HOBBIMHU 3HAHUSMU 110 XHMHUU;
- pa3BUBaTh KayeCcTBa HAOIOIATEILHOCTH, JTFOO03HATEILHOCTH U YMEHUS IPUMEHATH HA IPAKTHUKE



pe3yNbTaThl HAOIIOEHUI H CAaMOCTOSTENIFHO ClIeTIaTh BBIBOIBL,

CO3/1aBaTh YCJOBHS IS PA3BUTHS y 00YYAIONUXCS JIOTHYSCKOTO MBIIIJICHUS U YMCHHS
apryMEHTHPOBAHO OTCTAaUBATh CBOE MHCHHE 110 KOHKPETHOMY BOTIPOCY;
CO3/aBaTh YCJIOBHS JUISl Pa3BUTHS HPABCTBEHHBIX M 3CTETUYCCKUX YYBCTB W TBOPYCCKUX
CrocoOHOCTEH 00yUYarOIIMXCS.

Bocnumamenwnuie:

CIOCOOCTBOBATh ~ BOCHUTAHMUIO  YYBCTBA  TIPAXKAAHCKOH  OTBETCTBEHHOCTH U
HEPaBHOJYIIHOIO OTHOLIEHHUS K IPOoOJIeMaM OKPYKaroIlero Mupa;
CocoOCTBOBATh (POPMHUPOBAHUIO MEKIMYHOCTHBIX OTHOIICHUH, HAIPaBICHHBIX Ha CO3/IaHUE B
KOJIJICKTHBE TPYIIIBI APY>KECTBEHHON U HEMPUHYKICHHON 00CTaHOBKH;
CIocOoOCTBOBATh BOCIIMTAHUIO 10OPOro OTHOIIEHUS K OKPY’KAIOLIEMY MUDY;
CIOCOOCTBOBATh BOCIIMTAHUIO TPYI0JIFO0US, BHUMATEIbHOCTH, YCUAUYNBOCTH U aKKYpaTHOCTH.
(bopMHUpOBaHKE CAMOCTOSITEILHOCTH U NTO3HABATEIBHOI'O HHTEPECA yHaluXcs.

1.2 Tlnanupyembie pe3yJjabTaThl

JINYHOCTHBIE pe3yJbTarbl:

orpezieNiecHue MOTUBAIlMU U3yUeHUsl y4eOHOro MaTepuana;

OLICHUBAHHME YCBAMBAEMOI'0 Y4eOHOrO0 MaTepualia, HCXOJs M3 COLUAJIbHBIX M JMYHOCTHBIX
IIEHHOCTEM;

MOBBIIICHUE CBOEro 00pa30BaTEIBLHOTO YPOBHS M YPOBHS TOTOBHOCTH K HM3YyYEHHUIO OCHOBHBIX
HMCTOPUYECKUX COOBITUM, CBA3aHHBIX C PA3BUTHEM XUMHH U OOIIIECTBA;

3HAHHE MIPABUII TOBE/ICHUS B YPE3BBIYANHBIX CUTYAIIHSX;

OIICHUBAHUE COIMAIBHOW 3HAYMMOCTH MPOPECCUH, CBA3aHHBIX C XHMHECH;

BJIaJICHUE MpaBUIaMHU 0€30MacHOT0 OOpaIeHUs ¢ XMMUUYECKUMHU BEIIeCTBaMU U 000pYI0BaHUEM,
MIPOSIBIICHUE DKOJIOTHYECKON KYJIbTYPBHI.

MetanpeamMeTHbie pe3yJIbTaThl
PeryasiTuBHbIe:

1eNernoiaraHie, BKIII0Yasi MOCTAaHOBKY HOBBIX IIeJiel, MpeoOpa3oBaHue MPAaKTHUECKOH 3aadu B
IIO3HABATEIbHYIO, CAMOCTOATENIFHBI aHaIW3 YCIOBUI JOCTM)KEHHS LM Ha OCHOBE Y4&€Ta
BBIJIEJICHHBIX YUUTEJIEM OPUEHTUPOB JIEHCTBUS B HOBOM y4e€OHOM MaTepuae;

IUTAHUPOBAHME MYTH TOCTHKEHUS 1ielel;

YCTAQHOBJICHHE 1I€JI€BBIX MPUOPHUTETOB, BBIAEICHUE aJbTEPHATUBHBIX CIOCOOOB JOCTHKEHMS 1IEITH
U BBIOODP Haubosee 3pPpekTUBHOTO cr1ocoda;

YMEHHE CAMOCTOSITETFHO KOHTPOJIMPOBATH CBOE BPEMSI M YIIPABIIATH MM,

yMEHHE IPUHUMATh PElIeHUs B TPOOIEMHOMN CUTYallHH;

MIOCTaHOBKA y4eOHBIX 33/1a4, COCTABJICHUE IUIaHA U TIOCIEI0BATEIFHOCTH AEHCTBUH;

opraHu3zaiys pabouero Mecra MpH BBIIIOJIHEHUH XUMHUECKOT0 SKCIIEPUMEHTA;

IIPOrHO3UPOBAHME PE3YIbTATOB 00yUEHUs, OLIECHHUBAaHUE YCBOEHHOTO MaTepualla, OL[eHKa KauecTBa
U YPOBHS MOJIy4YE€HHBIX 3HaHUH, KOPPEKIM MJIaHa U criocoda AeUCTBUS TPH HEOOXOAMMOCTH.

ITo3HaBaTeabHBIC:

MIOUCK U BBIJIENICHHE UH(POPMALIUY;

aHaJIM3 ycJIoBUIl U TpeOoBaHUi 3a/1a4M, BEIOOP, CONOCTaBIeHHEe U 000CHOBaHME CIIOcO0a peleHus
3a]auu;

BbIOOp HanOosiee 3((EeKTUBHBIX CMOCOOOB pelIeHUs 3a/adl B 3aBHCUMOCTH OT KOHKPETHBIX
YCIIOBHI;

BBIJIBUKEHHE 1 000CHOBaHME TMITOTE3bI, BEIOOP crioco0a e€ MpoBepKu;

CaMOCTOSITENIbHOE CO3/aHUE AITOPUTMA JEATEIbHOCTH MPU PEIICHUH NPOoOJIeM TBOPYECKOTO U
HIOMCKOBOTO XapaKTepa;

YMEHUS XapaKTepH30BaTh BEIIECTBA [0 COCTABY, CTPOCHUIO U CBOMCTBAM;

OIMCBHIBAHUE CBOMCTB: TBEPIBIX, XKHUIKHUX, Fa3000pa3HbIX BEIIECTB, BhIJIENIEHUE X CYIIECTBEHHBIX
NPU3HAKOB;



n300pakeHNe COCTaBa MPOCTEUIIMX BEUIECTB C MOMOIIBI0O XUMHYECKUX (OPMYT U CYIIHOCTH
XUMHUYECKHUX PEAKIMH ¢ IOMOIIBIO XUMUYECKUX YPABHEHNU

npoBejeHue HaOJIOEeHUH, ONMMCaHWE NPU3HAKOB M YCIOBUM TEUYEHUS XMMUYECKUX DPEaKLUH,
BBINIOJIHEHNE XHWMHYECKOTO JKCIEPUMEHTAa, BBIBOABI HAa OCHOBE aHAIW3a HAOMIONEHHWHA 3a
SKCHEPUMEHTOM, pELIeHUEe 3ajad, MOJyYeHHEe XUMHUYECKOW HHQOpManuu |3 pasInyHbIX
HUCTOYHHKOB,

YMEHHME OpPTraHU30BbIBaTh UCCIIEI0BAHUE C LENIbI0 IIPOBEPKHU TUIIOTES;

YMEHUE J1e1aTh YMO3aK/II0UeHHs (MHAYKTUBHOE U [0 AHAJIOTUH) U BBIBOJIBI;

yMeHHE OOBEKTUBHO OLICHMBaTh MH(OpMAIMIO O BELIECTBAX M XMMHMUYECKUX IIpoleccax,
KPUTUYECKH OTHOCUTBHCS K IICEBIOHAYYHOU MH(POPMALIUK.

KOMMyHI/IRaTI/IBHLIe:

IIOJJHO€ U TOYHOE BBIPAKEHHE CBOMX MBICIEH B COOTBETCTBMM C 3aJadyaMH M YCIOBUSIMHU
KOMMYHHKAIIUH;

aJIeKBaTHOE HCIIOJIb30BaHUE PEUYEBBIX CPEACTB JJISI Y4aCTHs B IUCKYCCUU M apTyMEHTAIIMH CBOEH
HO3ULIMY, YMEHHUE MPECTaBIATh KOHKPETHOE COJEpKaHHE C COOOIEHHEM €ro B MMCbMEHHON U
yCTHOH (hopme, ompelesieHne CIOCOOOB B3aWMOJCUCTBHS, COTPYIHUYECTBO B TOUCKE H cOope
nHpopmanuu;

OTpeJIeIeHUue CIIOCO0O0B B3aMMOJACHCTBUS, COTPYJHHYECTBO B IOHMCKE M cOope WH(popMamuu,
ydyacTue B JUaiore, IUIAHUPOBaHHE OOLIMX CIOCOOOB padOTHI, MPOSIBICHUE YBaKUTEIHHOIO
OTHOILEHMS K JPYTUM Y4aLTUMCS;

ONMCAaHWE  COJACP)KAHUS  BBIMOJNHAEGMBIX  JCWCTBUH € LENBI0O  OPHEHTUPOBKUM B
PEIMETHOTIPAKTHUECKON ACATEITbHOCTH;

YMEHHUS YUUTBIBaTh pa3Hble MHEHHMS M CTPEMHUTBCS K KOOPJAMHALMHU DPA3JIMYHBIX IMO3ULMHA B
COTPY/HUYECTBE;

(dbopMynHpoBaTh COOCTBEHHOE MHEHHME W TO3WINI0, apTyMEHTHPOBATh W KOOPIMHHPOBATH €€ ¢
NO3UIUSAMH TApTHEPOB B COTPYAHWUYECTBE NPU BHIPAOOTKE OOIIETO pemieHHsi B COBMECTHOMN
NeSITeIbHOCTH;

OCYIIECTBIISITh B3aUMHBIH KOHTPOJb W OKa3blBaTh B  COTPYAHHUYECTBE HEOOXOIUMYIO
B3aMMOIIOMOIIIb;

IUTAHUPOBATh O0IIME CIOCOOB! pabOTHI; OCYHIECTBIATh KOHTPOJIb, KOPPEKIIMIO, OLEHKY JAeHCTBHIMA
napTHépa, yMeTb yOeKIaTh;

UCIOJb30BaTh aJ€KBATHBIE S3BIKOBBIE CPEACTBA JUIS OTOOpa)KEHHs CBOMX 4YYBCTB, MBbICIEH,
MOTHMBOB M NOTpeOHOCTEH; oToOpakaTb B peud (omucaHue, OOBSICHEHHUE) COJepiKaHue
CoBeplIaeMbIX JEHCTBUI, KaKk B (opMe TPOMKOM COLMAIM3UPOBAHHOM peuu, Tak U B (opMme
BHYTpEHHEll peuu;

pa3BUBaTh KOMMYHHKATHBHYIO KOMIIETEHIIMIO, HCIIONB3YS CPEICTBA YCTHOW W THCHMEHHOMN
KOMMYHHUKAaIlMM TpU paboTe ¢ TeKcTaMu YydeOHUKAa M JIONOJHUTENbHON JMTEepaTypoH,
CIpPAaBOYHBIMU TaOJIMIIAMHU, MPOSBIATH TOTOBHOCTh K YBaXEHHUIO HMHOM TOYKM 3peHMs NpHU
00CYXJI€HUH PEe3yNbTaTOB BBINOJIHEHHON paObOThI.

IIpenmeTHbIe pe3yabTaThl:

IMPHUMCEHATH OCHOBHBIC METO/IbI ITIO3HAHHA Ha6J'IIO}1€HI/IC, HN3MCPCHUC, OKCIICPUMEHT,

OIHCHIBATL CBOMCTBA TBépI[I)IX, KUAKUX, Fa3006p33HI)IX BCIICCTB, BBIACIIAA HX CYHICCTBCHHBIC
IIPU3HAKY;

PacKpbIBaTh CMBICT 3aKOHA COXPaHEHUsI MacChl BEIIECTB, AaTOMHO-MOJIEKYJISIPHOU TEOPHUH;
pa3nuyaTth XUMHUYECKHE U (U3MUYECKUE SIBICHUS, HA3bIBAaTh MPU3HAKU U YCIOBUS TMPOTEKAHUS
XUMHUYECKHUX PEaKIIHii;

coOmro1aTh mpaBuiia 6e30macHON paboTHI TPH MPOBEEHUN OTIBITOB;

TMOJIb30BaThCs 1a00PATOPHBIM 000PYIOBAHUEM U TIOCYAOH;

MOJIy4aTh, COOMPATh Ta3000pa3HbIE BEIIECTBA U PACIIO3HABATH UX;

XapaKkTepu30BaTh (HU3MUECKUEe M XMMHYECKHE CBOWCTBA OCHOBHBIX KIIACCOB HEOPTaHUYECKUX
COEIMHEHUH, MPOBOJIUTH OMBITHI, TTOJITBEPKIAIOIINE XUMHUYECKIE CBOWCTBA M3YYEHHBIX KJIACCOB
HEOPTaHNYCCKUX BCIICCTB,



PaCKpBIBaTh CMBICI IIOHATUS «PACTBOP», BBIUUCIIATH MACCOBYIO JOJIIO PACTBOPEHHOIO BEILIECTBA B
pacTBOpe, TOTOBUTH PACTBOPHI C ONPEICIIEHHON MacCOBOM J10JIeH pacTBOPEHHOTO BEIIECTBA;
XapaKTepU30BaTh 3aBUCHUMOCTh (PU3MYECKUX CBOWCTB BEIIECTB OT THIA KPUCTAJUTMUECKOM
peL[IéTKI/I, OHpGI[CJI?ITb BUL XHMH‘ICCKOﬁ CBsA3HU B HeOpFaHI/I‘-IeCKI/IX COCIUHCHUAX,

pacKpbIBaTh OCHOBHBIC IIOJIOKEHHS TEOPUHU DIIEKTPOJHUTHYCCKOW JIMCCOLMALNU, COCTaBIAThH
YPaBHEHHUS JICKTPOJIMTHYCCKON JHUCCOLMAIMKA KHCIIOT, IIENIOYed, COJieH M peakiMid HOHHOIO
oOMeHa;

PacKpbIBaTh CYIIHOCTh OKHCIIUTEIBHO-BOCCTAHOBUTEIIBHBIX PEaKIUi, ONMPEACIATh OKUCIUTEIb U
BOCCTaHOBHUTEJIb, COCTABIIATh YPAaBHEHUS OKUCIIUTEIIBHO-BOCCTAHOBUTEIIBHBIX PCAKITUH;

Ha3bIBATH CI)aKTOpLI, BIIMAKOIIINC HA CKOpOCTB XHMH‘-IGCKOﬁ peaKLII/II/I;

XapaKTepU30BaTh B3aMMOCBS3b MEXKIY COCTAaBOM, CTPOCHHEM W CBOHCTBAMH HEMETAIUIOB H
METaJIJIOB;

IIPOBOMTH OMBITHI 11O MOTYYCHHIO M U3YYCHHIO XUMUYCCKUX CBOMCTB Pa3IMYHBIX BEIICCTR;
TPaMOTHO O0OpAaIIaThCs C BEIMIECTBAMU B TIOBCETHEBHOM JKU3HHU.

Oﬁy'{alomnﬁca MOJYYMT BO3MOKHOCTb HAYUUTHLCH .

- BBJIBUTATh U IMPOBEPATh HKCIIEPUMEHTAJIBHO TUIIOTE3bl O XMMHYECKHUX CBOMCTBAaX BEIIECTB Ha
OCHOBE HUX COCTaBa U CTPOCHHS, MX CIOCOOHOCTH BCTYNaTh B XUMHUYECKHE pEaKUUH, O
XapakTepe U NPOAYKTaX Pa3IudHbIX XUMUYECKUX PEaKIIUil;

- XapaKTepu30BaTh BEIIECTBA MO COCTaBY, CTPOCHUIO U CBOMCTBAM, yCTaHABIUBATh MPUYMHHO-
CJIEICTBEHHBIE CBS3H MEXKIY JAHHBIMHU XapaKTEPUCTUKAMHU BEILIECTBA,

= COCTAaBJISITb MOJICKYJIAPHBIC W IIOJHBIC HWOHHBIC YPAaBHCHUA 110 COKpaHIéHHI)IM NOHHBIM
YpaBHEHUAM;

- IPOTHO3UPOBATh CIMOCOOHOCTH BEIIECTBA IMPOSBIATH OKHCIUTEIbHBIE WM BOCCTAaHOBUTEIbHBIC
CBOICTBa ¢ yUETOM CTENEHE OKUCIECHUS JIEMEHTOB, BXOISIINX B €r0 COCTaB;

=~ BbIABUI'aTb U MPOBCPATH SKCICPUMCHTAJIbHO TUIIOTE3bl O PE3yJIbTaTax BO3IIGIZCTBPI$I Pa3JINYHBIX
(bakTOpoB HAa H3MEHEHHE CKOPOCTU XUMHUUYECKOM peaklnu;

= HUCIIOJIb30BaTh HpI/IO6peTéHHI)IC S3HaHUA I OKOJOTMYECKHM TI'PaMOTHOIO IIOBCACHUA B
OKpYKaroIlEeH Cpese;

- UCMOJIb30BaTh MPUOOPETEHHBIE KIIOYEBbIE KOMIIETEHIIUHU MIPU BBIMOJIHEHUN MPOEKTOB U PELICHUH
yueOHO-MCCIEeIOBATENIbCKUX 33/ad [0 HW3YYEHHIO CBOMCTB, CIOCOOOB TOJNY4EHUS H
pacrio3HaBaHus BEIECTB;

- 00BEKTHUBHO OLIEHWBATh MH(GOPMAIUIO O BEIIECTBAX U XMMHUYECKUX MPOIIeccax;

- 0CO3HaBaTh 3HAYEHUE TEOPETHMUECKUX 3HAHUW MO XUMHUM JJIs TMPAKTHUYECKOW JESITeIbHOCTU
YeJI0BEKa;

-COo3JaBaTb MOACIMN M CXEMbI IJId PCHICHUA yqe6Hr,1x 1 ITIO3HAaBATCJIBHBIX 3aJa4d, IIOHHUMAThb
HEO0OXOAMMOCTh COOJIIOACHUS TMPEANUCAHUM, MpeyiaraéMblX B HHCTPYKIUSAX IO HCHOJb-
30BaHUIO JIEKAPCTB, CPEJCTB OBITOBOM XUMUU.



1.3 Conep:xkanue nporpaMmmbl
1.3.1 YyeOHublii IJIaH MPOrpaMMbl

l;l Ha3Banue TeMbl KoauyecTBO 9acoB ®opMBI aTTeCTAIIN
n/n
Bcero | Teopus | Ilpakruka (koHTPOJIST)
1 moayam -32
1 IMepBoHayajbHbIe XUMHYECKHE MOHATHS (12)

1.1 |Metoasl u3y4YeHHUsS] BEILIECTB U 2 1 1 Habmonenue, onpoc,
XUMHYECKUX SIBJIEHHH. TECTUPOBAHUE,
DKCIEepUMEHTAIBHBIC  OCHOBBI aHKETUPOBaHUE
XHUMHUHU

1.2 |YucTble BelecTBa U CMECH 2 1 1 HaOmronenue, ananus,
BBITIOJIHCHHE MMPAKTHYECKUX
3aJIaHHil.

1.3 |®Pusnueckre U XUMHUYECKHE 4 1 3 Hab6nronenue, omnpoc,

SIBIICHUS Mpe3eHTalns HaOJII0ICHUH,
BBITIOJTHCHHE MTPAKTUICCKIX
3aJlaHnM.

1.4 |TIpocTbie U CIOXKHBIE BEIIECTBA 2 1 1 Habmonenue, onpoc,
BBICTaBKa TBOPYECCKUX
paboT, aHaIN3 BHITIOJTHEHUS
MPAKTUYECKUX 3aJaHUM

1.5 |3akoH coxpaHEeHUs MacChl Be- 2 1 1 Habmonenue, onpoc,
[IECTB aHaJIN3 BBITOJTHEHUS

MPAKTUYECKUX 3aaHH
2 Kaaccol Heopranuveckux coequnenuii (10)

2.1 |CocraB Bo3ayxa 3 2 1 DKCIIEpUMEHTAIbHOE
OTIPEACITUTh COJEepKaHNE
KHCJIOpOJa B BO3JIYXE,
aHaJIN3 BBITOJTHEHUS
MPAKTUYECKUX 3aaHHHI

2.2 |Kucaorel. CBOWCTBA KHUCIOT. 2 1 1 Habmonenue, onpoc,
aHaJIN3 BBITOJTHEHUS
MPAKTUYECKUX 3aTaHHH

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

OCHOBAaHUH

aHaJIN3 BBITIOJIHCHU
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MPAKTUYECKUX 3aJaHUM

2.4 |CsoiicTBa HEOPTaHUYECKUX 3 2 1 Habmonenue, onpoc,
COCTMHEHU I BBICTaBKa TBOPYECKUX
paboT, aHaIN3 BHIMOIHEHUS
MPAKTUYECKUX 3aJaHUM
3 PactBopsbi (10)

3.1 |H3y4yeHue 3aBUCUMOCTH 3 1 2 [IpakTrueckas pabdoTa,
PacTBOPUMOCTH BEIIECTBA OT aHaJIN3 BBITIOTHEHUS
TeMIepaTypbl TBOPUYECKOI pabOTHI

3.2 |HabGmonenue 3a poctom 4 1 3 [IpakTrueckas padoTa,
KPHUCTAJJIOB aHaJIN3 BBITIOTHEHUS

TBOPUYECKOI pabOTHI

3.3 |Onpenenenue KOHIEGHTPAIUU 3 2 1 [TpakTrueckas paboTa,
BEIIECTB KOJIOPUMETPHUICCKUM aHaJIN3 BBITIOJTHEHUS
M0 KaTHOPOBOYHOMY I'padUKy TBOPYECKOH pabOTHI

2 Mopayas -40
4 Teopus 3J1eKTPOJINTHYECKOH Jucconuanuu(15)
4.1 |CuibHBIC U CIa0BIC DJICKTPO- 5 3 2 Habmoienue, onpoc,
JIUTHI aHaJIu3 BBITIOTHEHUS
MPAKTUYECKUX 3aJaHUIM
4.2 |Peaknuu MOHHOTO OOMEHa 10 5 5 [IpakTuueckas padoTa,
aHaJIu3 BBITIOTHEHUS
TBOPUYECKOI pabOThI
5 Xumnueckue peaxkuuu (11)

5.1 |OxucAUTENHHO- 6 4 2 [IpakTuueckas padoTa,
BOCTAHOBUTEIbHBIC PEAKIINH aHaJIu3 BBITIOTHEHUS
(OBP) TBOPUYECKOI pabOTHI

5.2 |CxopocTh XUMHUYECKOW peaKIuu ) 1 4 [IpakTuueckas pabora,

aHaJIu3 BBITIOTHEHUS
TBOPUYECKOI pabOTHI
6 XHMHYEeCKHE IJIEMEHTHI (CBOICTBA MEeTAJIOB, HEMETAJJIOB U X coeanHennii) (14)
6.1 |Hemeramnnel. ["amoreHsl 3 2 1 Habmonenue, onpoc,
aHaJTN3 BBITIOJTHEHUS
MPAKTUYECKUX 3aTaHHH
6.2 | A30T M ero cCoeqUHEHHUS 3 1 2 Habmonenue, omnpoc,

AHaJIN3 BBIIIOJIHCHU
MPAKTUYCCKUX 3aI[aHHﬁ
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6.3 |Cepa u ee coemuHEHUS 3 1 2 Hab6nronenue, onpoc,
AHAJIN3 BBIIIOJIHCHU A
MPAKTUICCKHUX 3aaHHH

6.4 | Kanpnuii. CoenuHeHN KaIbIlUs 2 1 1 Hab6nronenue, onpoc,
aHaJIN3 BBITOJIHEHUS
MPAKTUYECKHX 33 aHHH

6.5 |XKexeszo. CoequHeHns xeiesa. 3 1 2 Hab6nronenue, onpoc,
aHaJIN3 BBITOJHEHUS
MPAKTUYCCKHX 33 aHHH

Bcero: 72 39 43

1.3.2 Coaep:xxanue y4eGHOIro MJIaHa NPOrpaMMbl

B nporpamme npencraBiieHbl CIEAYIOIINE pa3iebl:

1. [lepBoHauyaabHbIE XUMUYECKUE ITOHATUS

2. PacTBOpBI

3. OCHOBHBIE KJIACCHI HEOPTAHUYECKUX COCIUHEHUI

4. Teopus 1€KTPOJIUTUUECKON TUCCOLUALINU

5. XUMHYECKHUE PEaKIINU

6. XuMHU€eCKUe 37EMEHTHI (CBOMCTBA METAJUIOB, HEMETAJJIOB U UX COEIMHEHUH)

B 0OCHOBY BBIJIEJIEHHS TaKMX pa3AeiiOB 3aJ0KEH XMMHUYECKUH JKCIEPUMEHT, TpaJuLlMOHHAs
cuctemMa wu3ydeHuss XUMHHU. OcHOBHOH (opMOH y4eOHOHN [eATEeIbHOCTH SBISETCS XUMHUYECKUN
JKCIIEPUMEHT, TPOBOJMMBI B BHJE JIA0OPATOPHBIX, MPAKTHUYECKUX padOT M JEMOHCTpPALM.
JIeMOHCTPAaLlMOHHBIN DKCIIEPUMEHT IMPOBOAMUTCS B TOM CIIydae, €CIIM OH ONAcEeH I BBIIOJIHEHUS
yYaIlUMUCS WM UMEIOLIUNCS TPUOOP MPEICTaBIEH B €IMHCTBEHHOM JK3EMILISpE

1. IlepBoHavyanbHbIe XUMHYECKHE MOHATHS

Teopus: XumMus — HayKa O BEIIECTBAX, UX CBOMCTBAX U MPEBPALLECHUSAX.

[ToHsiTHE O XUMHUYECKOM 3JIEMEHTE U (JOpPMAaX €ro CyIIeCTBOBAHHUA: CBOOOJHBIX aTOMaX, MPOCTHIX
Y CJIO’KHBIX BEILECTBA

[Ipaktuka: [IpeBpamienus BemecTB. OTIMUNE XUMUUECKUX PEAKIUN OT (HU3UUECKUX SBICHUM.
Ponp xumum B )X13HU YellOBEKA.

Kpartkue cBenenus n3 MCTOpUM BOZHUKHOBEHU U pa3BuTus xumuu. llepuon anxumuu. [lonarue o
¢mnocopckom kamue. Xumuss B XVI B. Pazpurue xumuu Ha Pycu. Posib OTeuecCTBEHHBIX y4YEHBIX B
CTaHOBJIEHUH XUMHUYeCcKol HaykH - paboTsl M. B. Jlomonocosa, A. M. bytneposa, JI. 1. Menneneesa.

XuMuYecKkasi CUMBOJIMKA. 3HAKM XHMUYECKUX DJIEMEHTOB M TNPOMCXOKIEHUE WX HA3BaHUM.
Xumnueckue popmyisl. Unaekcel v koapduuuenTsl. OTHOCUTENbHBIE aTOMHAS U MOJIEKYJIIpHasi Macchl.
Pacuer MaccoBo# 10J11 XUMHUYECKOTO JIEMEHTa o (hopMyJie BEeLeCTBa.

Uucrele BenecTBa U cMecH. [IpumMepsl KUAKUX, TBEPABIX U ra3000pa3HbIX cMecel. CBolicTBa
YHUCTBHIX BellecTB M cMmeced. X coctaB. MaccoBas u oObeMHasl 101 KOMIIOHEHTa cMmecu. PacuerTsl,
CBSI3aHHBIE C HCIIOJIb30BAaHUEM TOHATHS JOJIS.

3aKkOH COXpaHEHHs Macchl BELIECTB. XHUMUYECKHE YpPaBHEHHsA. 3HAUYEHHE MHJIEKCOB H

kod¢¢pumenToB. CocTaBieHNe ypaBHEHUN XUMUYECKUX PEaKIU.
®opmel kouTpostst: HabmoaeHue, onpoc, aHamu3 BHITOTHEHNUS TPAKTUYECKUX 33 aHUH

2.Kyaccpl HEOPraHM4YeCKHX COeJMHEeHHUI.

Teopus: Crenenp okucinenus. OnpeneneHne CTENEHN OKHCIEHUS AJIEMEHTOB MO XUMHYECKOU
dopmyne coeaunenusi. CoctaBneHue (opmysa OMHAPHBIX COCTUHEHUH, OOLIMI crnoco0 MX Ha3bIBAaHUSL.
bunapHbpie coeuHeHUs: OKCHIBI, XJIO0puabl, cynbduasl u ap. CoctaBienue ux dhopmyn. [IpencraBurenu
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OKCHJIOB: BOJA, YIJEKHUCIbIM ra3 M HerameHas u3BecTb. lIpencraBurenu JeTy4dux BOJOPOIHBIX
COEIMHEHUI: XJIOPOBOJOPO U AMMHMAK.

OcHoBaHMsI, UX COCTaB M Ha3BaHUA. PacTBOPHUMOCTH OCHOBaHUI B Boje. Tabiuia pacTBOPUMOCTH
TUAPOKCUAOB MU cojeil B Boge. lIpencraBurenu Imienodei: T'MIPOKCHIABI HATpUA, Kalusg U KajbLMs.
[lonatne o kadecTBeHHBIX peakuusax. MHaukatopel. M3MeHEHHE OKpacKud MHAMKATOPOB B ILEIOYHOU
cpeze.

Kucnorsl, ux cocraB u Ha3Banus. Kmaccudukanus kuciot. [IpencraBurenu KuCIIOT: cepHas,
COJIsIHas U a30THasA. M3MeHeHne OKpacKyu HHIMKATOPOB B KUCIIOTHOU Cpene.

Conu Kak Ipou3BOJHBIE KMCIOT U OcHOBaHMM. X cocTaB u Ha3BaHus. PacTBopuMoOcCTh coiieil B
BoJie. [IpencraBurenu comneil: xuopua HaTpus, kKapOooHAT U GochaT KaabIusl.

AMOpdHBIE 1 KPUCTATITNIECKHE BEIECTBA.

IIpakTuka: MexMONIEKyJIApHbIE B3aUMOJCHCTBUS. THIIBI KPUCTAUIMYECKUX PELIETOK: HOHHAs,
aTOMHas1, MOJIEKYJIIpHas U METaJJIMYeCKasl. 3aBUCUMOCTb CBOMCTB BEIIECTB OT TUIIOB KPUCTAINIMYECKUX
PELIETOK.

BemectBa MOJIEKYJISIPHOIO M HEMOJEKYJISPHOIO CTPOEHMs. 3aKOH IIOCTOSIHCTBA COCTaBa JUIs
BELIECTB MOJIEKYJISIPHOTO CTPOCHMUSL.

®opwmel koHTpoIs: Habmronenue, onpoc, aHainu3 BBITIOTHEHUS IPAKTHYECKUX 3aJaHHH

3.PacTBOpHI.

Teopusi: PactBopenue. PactBopsl. CBOHCTBa pacTBOPOB 3JIEKTPOJIUTOB.

[IpakTuka: 1a00paTOpHBIE OMBITHI, TPAKTHYECKHE PAOOTHI.

®opwmbl kKoHTpOIs: Habmronenue, onpoc, aHalu3 BBITIOIHEHHUS TPAKTHYECKUX 33JaHui

4. Teopus 3J1eKTPOJTUTHYECKOH TN CCONUATTAN
Teopus: IlonaTtne 00 3AEKTPOIUTHUECKON NHUCCOLMALMU. DIEKTPOIUTHI U HEIIEKTPOJIUTHI.
MexaHu3M JAMCCOLMALMM  BJIEKTPOJIUTOB C PA3NMYHBIM THUIIOM XHUMHYECKOW cBsi3u. CTeneHpb
ANEKTPOIUTHYECKON Jucconuanui. CUIIbHBIE U C1a0ble AIEKTPOJIUTHI.

OCHOBHBIE TOJOKEHUSI TEOPUM AIIEKTPOJUTUYECKON nuccouuanuu. MoHHBIE ypaBHEHHs
peakuuii. YClIoBUS MPOTEKAHUs PEeaKIMi OOMEHAa MEX]y JIEKTPOJIUTAMHU 10 KOHIA B CBETE€ MOHHBIX
MPEICTABICHUM.

Knaccudukanms HOHOB U UX CBOMCTBA.

Kucnotsl, ux knaccupukanus. Juccouuanust KUCIOT U MX CBOMCTBAa B CBET€ TEOPUHU
JNEKTPOJUTUYECKON AucconHanvv. MONEKyJIApHbBIE W WOHHBIE YPaBHEHHsI PEaKIUl KHUCIIOT.
B3aumoneicTBue KHCIOT C MeTaulaMU. OJIEKTPOXUMUYECKUN psJ HANpsDKEHUH  METaslloB.
B3anMozeicTBre KUCI0T ¢ OKCHIaMH METaUIOB. B3auMoIelCcTBUE KUCIIOT C OCHOBAHUSMU - PEAKIIHS
Heifrpanu3anun. OcHoBaHUs, UX KiIaccuukanus. Jluccounanuss OCHOBaHUH M UX CBOMCTBA B CBETE
TEOPUHU BIEKTPOJUTHYECKON AUCCOUMAMU. B3auMo1elicTBE OCHOBAHUM C KHCJIOTAMH, KHUCIOTHBIMU
OoKcHJIaMM U coisiMH. Mcmonb3oBaHue TaOMUIbl pacTBOPUMOCTH Ui XapPaKTEPUCTUKH XUMHYECKHX
CBOMCTB OCHOBaHMM.
Conu, ux kmaccuukanus U JUCCOLMALUS PA3IMYHBIX TUIOB cosiell. CBoicTBa cojieil B CBETEe TeOpUU
JIEKTPOJUTUYECKON TUCccoManni. B3anmonencTere coyiel ¢ METaulaMH, YCIIOBHSI TPOTEKaHUS 3THX
peakumii. BzaumoneiicTBue coneil ¢ KUCIOTaMU, OCHOBaHUSIMHU M cosiiMu. Mcronb30BaHue TaOIUIbI
PacTBOPUMOCTH.

[lpakTuka: peakuMd HMOHHOTO OOMEHa U  OKUCIUTEIbHO-BOCCTAHOBHUTENIBHBIE PEAKIIUU.
CocraBieHne ypaBHEHUH OKHCINUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIMI METO/I0M 3JIEKTPOHHOTO OajaHca.
®opmel kouTpouist: Habmronenue, onpoc, aHaau3 BHIIOJHEHUS PAKTUYECKUX 3a/1aHHH

S5.Xummn4yeckue peakuuu
Teopm{: OKI/ICJ'II/ITeJ'IBHO-BOCCTaHOBI/ITeJ'IBHBIe peaKupm. OKI/ICJ'II/ITeJ'II) U BOCCTAaHOBHTCIIb,
OKHCJIEHUE M BOccTaHOBJIeHHE. Peakuuu paznoxkenus. [ToHsATHE O CKOPOCTH XMMHYECKUX PEAKIIUM.
Karanmsatopsr. ®epMeHTHI.
Peakunu coequnenus. KaTtanmutudeckue W HekartanuThueckue peakuuu. OOpaTtuMbie U
HEOOpaTUMBIE PEAKITUH.
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Peakuuu 3amenieHus. DIEKTPOXUMHUECKUN psijl HANPSKEHUM METalIoB, €r0 UCIOJIb30BaHUE
JUI IPOTHO3UPOBAHUS BO3MOKHOCTH NPOTEKAHMS PEaKLIUI MEXy METaJUIAMU U PACTBOPAMH KHCJIOT.
Peaknuny BeITECHEHUST OTHUX METAJUIOB U3 PACTBOPOB UX COJIEH APYTMMH METAIUIAMHU.

Peaknun oOmena. Peaknuu HelTpanuzanuu. YCJIOBHS TPOTEKaHHWS pPEakIuid oOMeHa B
pacTBopax 10 KOHIIA.

IIpakTrka: 1a060paTOpHBIE OINBITHI, IPAKTUYECKHE PAOOTHI.

®opwmel kouTpoIsi: Habmronenue, onpoc, aHanu3 BHIIOTHEHUS TPAKTUIECKUX 3a/laHIH

6 XuMuyeckue 3j1eMeHThI (CBOICTBA METAJLJIOB, HEMETAJIJIOB M UX COeIMHEeHMUIl)

Teopusi: OOmas xapaktepucTtuka ranoreHoB. Crtpoenue aromoB. IIpocteie
BEIIECTBA, HUX (U3MYECKHEe M XHUMHYECKHe CBoWcTBAa. (OCHOBHBIE COEAMHEHHUS TalOTEHOB
(ranmoreHoBOOPOIbI M TaJIOTeHUIbI), UX cBoiicTBa. KauecTBeHHas peakius Ha xjiopua-uoH. Kparkue
cBe/leHUs 0 Xxjope, Opome, ¢prope u nozae. [IpuMeHeHne rajloreHoB U UX COSAWHEHHH B HapOIHOM
XO0341CTBE.

Cepa. Crpoenue aroma, ajulOTpOIus, CBOMCTBAa M NMPUMEHEHHE poMOuueckor cepbl. OKCubl
cepol (IV) u (VI), ux nmomydyeHue, cBoiictBa U npuMeHeHue. CepoBOIOpOIHAS U CEPHUCTAS KHUCIIOTHI.
CepHast KUCIIOTa U €€ COJIM, X MMPUMEHEHHE B HApOTHOM X03s1iicTBe. KadecTBeHHast peakius Ha cynbdar-
WOH.

A3zor. CrtpoeHue aroma M MOJIEKYJbl, CBOICTBa INPOCTOrO BelIECTBA. AMMHUAK, CTPOCHHE,
CBOICTBa, moiy4yeHue u npuMmenenue. Coiau aMMOHUs, UX cBoicTBa U mpuMeHenue. Okcuabl azota (1) u
(IV). A3oTtHas kucioTta, ee cBoiicTBa U npuMeHeHue. HuTparbl 1 HUTPUTHI, ITpo0IeMa UX COJIEp/KaHus B
CEJIbCKOXO03SUCTBEHHON MPOAYKIIMU. A30THBIEC yI0OpEHHS

[TonoxxeHrne MeTaioB B NEPUOJMYECKON CHUCTEME XMMHUYeCKuX anemeHToB [[. 1. Menneneesa.
Meramnnueckass KpUCTaUIMUECKasi peIeTKa U METAJUIMYECKask XUMUYECKas CBS3b.

O6mume pusznueckue cBoiicTBa MmeTaiuioB. CIiaBbl, UX CBOMCTBA M 3HAUCHUE.

XUMHUYECKUE CBOMCTBA METANIOB KaK BOCCTAHOBUTEIEH.

Crioco0bI mosTydeH s METAIIOB: TUPO-, TUAPO- U SJICKTPOMETAILTYPrHsl.

Koppo3us metanioB u ciocodsl 60pb0bI ¢ Hell. [llenounbie MeTamibl — MPOCTHIE BEIIECTBA, UX

¢uznyecKue 1 XMUMHUYECKHE CBOMCTBA.

Baxueiine coegHeHus MIEI0YHBIX MeTauioB. Ll{enouno3emenbHble METAIUIBIL.

Baxneiimune coeqMHEHUs MEIO0YHO3EMEIbHBIX METAJLIOB.

XKeneszo. Crpoenue atoma, pru3nueckue U XMMHUECKHE CBOMCTBA TPOCTOTO BEILIECTBA.

I'eneTnueckue psiabl Fe®* u Fe®'. KauecrBennbie peakuuu Ha Fe® u Fe®". Baxueiiume comn

xKeesa.

[TpaxTuka: JlabopaTopHbIe ONBITHL, TPaKTHUECKas padoTa.

®dopma koHTpoJs: Habmoaenue, onpoc, aHain3 BBIMOJIHEHUS TPaKTHUECKUX 3aJJaHul

1.4 KanengapHbiii yueOHblil rpaguk

[Tporpamma paccunTana Ha 72 y4eOHBIX Yaca, MEpBBIi MOAYNb 00ydeHnus — 32 yaca (16 yueOHbIX
HeJenb), BTOpoit Moayiib o0ydenus — 40 yacoB (20 yueOHBIX HEJENb).

3aHATHS POBOAATCS | pa3 B HEAEIIO MPOIOIHKUTEIBHOCTBIO 2 aKaIeMHUECKHUI Jaca.

Jara nauana 3ausaTHii nepsoro moayis — 01 centsOps, nata okonuanus — 31 gexaOps.

Jara Hauana 3aHsATHIA BToporo Moyt — 11 saBapsi, nata okoH4aHust — 31 masi.

KAJIEHJIAPHBIN YUYEBHbBIN T'PA®UK
Ha 2023-2024 y4eOHbIii roa

[lenaror n/o: 3opuna Auna Hukonaesna

Mecro nposenenusi: MbBOY «Cpennsis mikosa c. AleKCaHapOBKay
Bpems npoBenenus 3anstuii: uersepr —14.40-15.25

W3menenus pacnucaHus 3aHATUN:
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No Mecsn | Yucno | Bpem | ®opma Komnue | Tema 3ansTust Mecto ®dopma
b 3aHATHUSL | CTBO IIPOBEJICHUS | KOHTPOJIS
npoBe 4acoB
JEHUS
1 monysnb
1 Kom6un |1 Mertosl Kabuner [IpakTnuecka
HUPOBAaHH MO3HAHUS B (Touka s padota Ne 1
bl XHUMUH. Pocra) «3yuenue
Dkcrnepu- CTpOCHUS
MEHTAaJIbHbIE IIJIAMEHU»
OCHOBBI XUMUH
2 Kom6un |1 MeTtoabl Kabuner JlabopaTopHbI
HWPOBaHH MO3HAHUS B (Touka i onbIT Ne 1
bl XHUMUH. Pocra) «Jlo kakou
Dkcrnepu- TeMrepaTypbl
MEHTAaJIbHbIE MOXHO
OCHOBBI XUMUH HarpeThb
BEILIECTBO?»
3 Kom6un |1 Metoasl Kabuner JlabopatopHbl
HpPOBaHH IIO3HAaHUsA B (Touxa i onbIT Ne 2
b1 XUMUU. Pocra) «3mepeHue
Dkcnepu- TeMnepaTypbl
MEHTAaJIbHbIE KUIICHUS
OCHOBBI XUMUH BO/JIBI C
MTOMOIIBIO
JaTyuKa
TeMmepaTypbl
"
TEPMOMETPaA»
4 Kom6un |1 Mertosl KaOuner JlaGopatopHbI
UPOBaHH IIO3HAHUs B (Touka i onbIT Ne 3
BII XAMUH. Pocra) «OmnpeneneHu
Okcnepu- € TeMIlepary-
MEHTaJIbHbIE pHI
OCHOBBI XUMHUH MIJIABIICHUS U
KpHCTal-
JIW3aluu
MeTaJljia
5 Kom6un |1 IlepBonavanbn | Kabuner JlabopaTopHbI
HpPOBaHH pie xumuueckue | (Touka it onbIT Ne 4
13171 MOHATHUA. PocTa) «Onpenenenu
YucTele Bele- € BOJIONPO-
CTBAa M CMECH BOJHOU H
JTUCTUILIIUPOB
aHHOU BOIBI»
6 Kombun |1 [lepBonauansn | Kabuner JleMOHCTpanu
UpOBaHH pie xumuueckue | (Touka OHHBIH PKC-
BIN IOHATHA. Pocra) nepuMeHT Ne

1 «Brigemne-
HUE U
MTOTJIONIEHHE
Temina —
MpU3HAK
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XUMHUYECKOH

peaKIum

7 KOMOWH dusnyeckue u | Kabuner JleMoHCTpaIu
HPOBaHH XUMHUYECKUE (Touxa OHHBIN
bIf SIBIICHUS Pocra) AKCHEPUMEHT

Nol

8 Kom6un [TepBonavansn | Kabuner JleMoHCTpamu
HPOBaHH pie xumuueckue | (Touka OHHBIN JKC-
bIf MOHSATHA. Pocra) nepuMeHT Ne

2. «Paznoxe-
HUE BOJBI
ANEKTPUYECKHU
M TOKOM)

9 KOMOUWH [IpocTeie Kabuner JlemoHCcTpanu
UpPOBaHH cnoxuble Benie- | (Touka OHHBIH KC-
bl CTBa Pocra) nepuMeHT Ne

2. «Paznoxe-
HUE BOJIBI
AIEKTPUYECKHU
M TOKOM)

10 Komb6uHn [TepBonavansn | Kabuner JleMOHCTpaIu
HPOBaHH pie xumuueckue | (Touka OHHBIN JKC-
bl IIOHATHA. Pocra) nepuMeHT Ne

3. «3akoH co-
XpaHeHHUs
Macchl Be-
IECTBY»

11 Komb6un 3aKkoH coxpa- Kabuner JleMoHCTpau
UpOBaHH HEHUS MaccChl (Touxa OHHBIH IKC-
bIA BELIECTB Pocra) nepuMeHT Ne

3. «3aKoH co-
XpaHECHUS
Macchl Be-
IIECTBY»

12 Kombun Knaccsl Kabuner JleMoHCTpanu
HPOBAaHH HEOpraHu- (Touxa OHHBIN JKC-
BIU YECKHUX Pocra) nepuMeHT Ne

COEINHEHUN. 4. «Onpene-

Cocras BO3- JIEHUE

nyxa cocTaBa
BO3/1yXa»

13 Kombun Knaccsr KaOuner [IpakTHuecka
UpOBaHH HEOpTaHu- (Touka g pabota Ne 2
13171 YECKUX Pocra) «ITonyuenue

COEIMHEHU. MEJIHOTO KYy-
nopoca

14 Komb6un ColicTBa Kabuner [IpakTHuecka
HWpOBaHH KHUCIIOT. (Touxa s paborta Ne 2
13171 Pocra) «ITonyuenue

MEJIHOTO KY-
nopoca

15 Kom06un PacTtBOpBHI. Kabuner JlabopaTopHbI
MPOBaHH (Touxa 1 onbIT Ne 5
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BIN

Pocra)

«3yuenue
3aBUCHUMOCTHU
pacTBOPUMOC
TH BellleCTBa
oT
TEMIIEpaTyphl
»

16

Kom0Oun
HpOBaHH
BIN

PactBOpBI.
Temneparypa
pacTBOpOB.

Kabuner
(Touka
Pocra)

JlabopaTopHbI
i onbIT Ne 5
«3yuenune
3aBUCUMOCTH
pacTBOpPUMOC
TH BEIleCTBA
oT
TeMIIepaTypbl
»

17

KomOun
WPOBaHH
BIN

PacTBopsbI

Kabuner
(Touxa
Pocra)

JlabopatopHbl
¥ onbIT Ne 6
«HaOmronesn
€ 32 pOCTOM
KPHCTAJIOBY

18

Kom0Oun
HpOBaHH
BIN

PactBOpBI.

Kabuner
(Touka
Pocra)

JlaGopatopHbI
i onbIT Ne 7
«IIepecsimen
HBIN pacTBOP»

19

Kom0Oun
HpOBaHH
BIN

PactBops!

Kabuner
(Touka
Pocra)

IIpakTHuecka
s pabora Ne 3
«OmnpeneneHu
€ KOHIICH-
Tpaluu
BEIIECTB
KOJIOpH-
METPUUECKUM
o kanuopo-
BOYHOMY

rpaguKy»

20

KomOun
WPOBaHH
BIN

PacTtBopbI.
Konnenrtpanus
BEILIECTB.

Kabuner
(Touxa
PocTa)

IIpakTyecka
s paborta Ne 3
«OnpeneneHu
€ KOHIIeH-
Tpaluuu
BEILIECTB
KOJIOpH-
METPUUYECKUM
o Kanuopo-
BOYHOMY

rpaduKy»

21

KomOun
HWpOBaHH
BIU

Kpucramiorug
paTsl

Kabuner
(Touxa
Pocra)

JlaGopatopHbI
# onbIT Ne 8

«OnpeneneHu
€ TeMIepary-

pBI
pa3I0KEHUs
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KpHCTal-

JIOTUJpATA

22 Kom6un Paznoxenue Kabuner JlabopatopHbl
HpPOBaHH kpuctamioruy | (Touxa i onbIT Ne 8
bIf pa Pocra) «Onpenenenu

TOB. € TeMIiepary-
pBI
Pa3JIOKEHUS
KpHCTal-
JOTHApATA

23 Kom6un Knaccer Kabuner [IpakTryecka
UpOBaHH HEOpraHu- (Touka s pabora Ne 4
bIf YECKUX Pocra) «Onpenenenu

COEIMHEHUM. e pH pactBo-
POB KHUCJIOT U
IeJI09en»

24 Komb6uHn Knaccer Kabuner [IpakTryecka
UpPOBaHH HEOpTraHu- (Touxa g paborta Ne 4
bl YECKUX Pocra) «Onpenenenu

COCIMHEHU. e pH pactBo-
OcHoBaHu4. POB KUCJIOT U
niea04en»

25 Komb6un Knaccel Kabuner JlaGopatopHbl
HpPOBaHH HEOpraHu- (Touxa i onbIT Ne 9
bl YECKUX Pocra) «Onpenenenu

COCIMHEHUH. e pH pas-
OcHoBaHus JTUYHBIX
cpeay

26 Komb6un Knaccel Kabuner JlabopatopHbl
HpPOBaHH HEOpraHu- (Touxa i onbIT Ne 9
13171 YECKUX PocTa) «Onpenenenu

COCIMHEHUH. e pH pas-
Paznuuneie JTUYHBIX
Cpenbl. cpeay

27 KomO6un Kunaccer Kabuner JlabopaTopHbI
HpPOBaHH HEOpraHu- (Touxa i onbIT Ne 10
BIN qgeCKHUX Pocra) «Peakuus

COCIMHEHUH. HEeUTpanusa-
XUMHUUECKHUE AN,
CBOICTBA

OCHOBAaHHI

28 Kombun Knaccer KaOuner JlemoHCTpanu
HPOBaHH HEOpTaHHu- (Touka OHHBIU
BII YECKUX Pocra) JKCIIEPUMEHT

COEAMHEHUM. Ne 5 «OcHo-
XUMHYECKHE BaHUS.
CBOMCTBaA TennoBoit
OCHOBaHHI s ekt
peakuuu
TUAPOKCUIA
HATpUs C
YTIJIEKUCIIBIM
razom»
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29 Kom6un CaoiicTBa Kabuner JlabopatopHbl
HPOBaHH Heopra- (Touka i onbIT Ne 11
bIf HUYECKHUX Pocra) «Onpenenenu

COEIMHEHU N € KHUCJIIOTHO-
CTH MOYBBI
OTBITHBIX
00pa3mnoBy»

30 Kom6un CaoiicTBa Kabuner JlabopaTopHbI
HUPOBAaHH Heopra- (Touka i onbIT Ne 11
bIf HUYECKUX Pocra) «Omnpenenenu

COCAMHEHUN € KHCJIOTHO-
CTH I1OYBHI B
[BETOYHBIX
ropIIKaXx»

31 KomOun Xumuueckas KaOuuer JleMoHCTpau
HPOBAaHH CBA3b (Touxa OHHBI OIIBIT
bIf Pocra) Ne 6

«Temneparyp
a TJIaBJICHUS
BEILIECTB C
pa3HBIMU
TUIIAMU
KpHUCTaJIHYeC
KHUX
peIéToK»

32 O6061mma XuMuueckas Kabuner JleMoHCTpanu
O HA CBSI3b. (Touka OHHBINA OIIBIT

Temneparypel | Pocta) Ne 6

IJIaBICHHUS. «Temneparyp
a IJIaBJICHUS
BEILIECTB C
pa3HBIMU
TUTIAMU
KpHUCTaJUINYEC
KHX
pEmETOK

2 MOZyNb

1 Kombun Teopus KaOuner JleMOHCTpanu
UPOBaHH IJEKTPO- (Touka OHHBIH OIBIT
BIN JUTUYECKON Pocra) Ne 1

IUCCOLIMANU «Tennosoit
s ekt
pacTBOpeHUs
BEILIECTB B
BOJE»

2 3aKperut Teopus Kabuner OmnpiT Ne 1
eHue DIIEKTPO- (Touka «Tennosoii

JUTHYECKON Pocra) s ekt

qUcconranuu pacTBOpeHUs
BEILIECTB B
BOJE»

3 Komb6un Teopus Kabuner [IpakTHuecka

UpPOBaHH 3JEKTPO- (Touka s pabora Ne 1
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bIA JTUTUYECKOHN Pocra) «DIIEKTPOIUT
auccouranuu bl U HEJIEK-
TPOJIUTHI»
4 3akperun Teopus Kabuner [IpakTuuecka
eHHe 3JIEKTPO- (Touka s padota Ne 1
JUTUYECKOHN Pocra) «DNEeKTPOIUT
IUcCcOlNauu bl U HE3JIeK-
TPOJIUTBI»

5 Kom6un Teopus Kabuner JlabopatopHbl
HPOBaHH 3JIEKTPO- (Touka i ombiT Ne 1
bIf JUTUYECKON Pocra) «Bnusanue

quccouranuu pacTBOpUTEIS
Ha
U CCOLUAIUIO
»

6 3akpena Teopus Kabuner JlabopaTopHbI

eHHe 3JIEKTPO- (Touxa i onbIT Ne 1
JUTUYECKON Pocra) «Bnusuue
U CCOLNAIUU pacTBOpUTEINS
Ha
JUCCOLUAITUIO
»

7 Komb6un Teopus Kabuner JlaGopatopHbl
HPOBaHH 3JIEKTPO- (Touka i onbIT Ne 2
bl JUTUYECKOMN Pocra) «CuiibHbIE U

U CCOLMAIUU. ciabble dJIeK-
TPOJIUTHI»

8 Kom6un Teopus KaOuner JlaGopaTopHbI
HUPOBaHH 3JIEKTPO- (Touxa i onbIT Ne 2
BII JUTUYECKON Pocra) «CunpHble U

U CCOLMALUN. cialble JIeK-
CunbHbIE U TPOJIUTHI»
cnabwbie

3JEKTPOJIUTHI

9 KomO6un Teopus Kabuner JlabopaTopHbI
HpPOBaHH 3JIEKTPO- (Touxa i onbIT Ne 3
13171 JUTUYECKOHN PocTa) «3aBUCUMOCT

IUccolManuu b 3JIEKTpPO-
MIPOBOJHOCTHU
pacTBOpOB
CUJIBHBIX
3JEKTPOJIUTOB
oT
KOHIIEHTpalHu
U HOHOBY

10 3akpern Teopus Kabuner JlaGopatopHbI

€HHe 3JIEKTPO- (Touka i onbIT Ne 3
JUTHIECKOMN Pocra) «3aBUCUMOCT
qUcconranuu b JJIEKTPO-

MPOBOJHOCTHU
pacTBOpOB
CUJIbHBIX
AJEKTPOJIUTOB
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oT

KOHLIEHTpaIu
1 HOHOBY

11 Kom06un Teopus Kabuner IIpakTnuecka
HpOBaHH 3JIEKTPO- (Touka s paboTa No 2
bIf JUTHUYECKOMN Pocra) «Omnpenenenu

IUcCcOlNauu € KOHIICH-
TpaLUU COJIU
10 AJIEKTPO-
MPOBOJTHOCTH
pactBopa»

12 3akpern Teopus Kabuner IIpakTnuecka
eHHe 3JIEKTPO- (Touka s paboTa No 2

JUTHUYECKOMN Pocra) «Omnpenenenu

IUcCcOlNauu € KOHIICH-
TpaLUU COJIU
0 AJIEKTPO-
MPOBOJTHOCTH
pacTBopa»

13 Kom6un Teopus KaOuner JlaGopatopHbI
HUPOBaHH 3JIEKTPO- (Touxa i onbIT Ne 4
bIA JUTUYECKON Pocra) «B3aumopeiic

U CCOLIMAIUY. TBUE TUIPOK-
cuna 6apus ¢
CEpHOM KHC-
JIOTON»

14 Komb6un Teopus Kabuner JlaGopatopHbl
HPOBaHH 3JIEKTPO- (Touka i onbIT Ne 4
BIN JIATUYECKOU Pocra) «B3aumonertic

U CCOLMAIUU. TBHE THIIPOK-
Peakunu cuaa Oapus ¢
HOHHOTO CEpHOM KHC-
oOMeHa JOTON»

15 Kombun Teopus KaOuner JlaGopaTopHbI
UPOBaHH 3JIEKTPO- (Touxa i onbIT Ne 5
bIf JUTHYECKOMN Pocra) «Ob6pa3zoBanu

JUCCOIAIUU e coJiei aM-
MOHUS»

16 3akperun Teopus Kabuner IIpesenTanus

eHHe 3JIEKTPO- (Touka «Ob6pa3zoBanu
JUTUYECKOH PocTa) € coJiel am-
JUCCOLMAUU MOHUS»

17 KomO6un Xumnueckue | Kabuner JlabopaTopHbI
HPOBaHH peakuuu. (Touxa i onbIT Ne 6
bIU Pocra) «3yuenue

peaknuu
B3au-
MOJEUCTBUS
cynbdura Ha-
TpHs C
MIEPOKCHAOM
BOJIOPOJIa»
18 KomOun OxucnurensH | Kabuner JlabopaTopHbI
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HPOBAaHH
BIN

o-
BOCTAHOBUTCII
b- HbIC
peakiuu
(OBP)

(Touka
Pocra)

U OIBIT

19

Kom0Oun
HpOBaHH
BIN

XUMHYECKUE
peakuuu. OBP

Kabuner
(Touka
Pocra)

JlabopaTopHbI
i onbIT Ne 7
«3meHenne
pH B xozne
OKHCIUTEIbH
0-BOCCTaHO-
BHUTENBHBIX
peakiuii»

20

Kom0Oun
HpOBaHH
BIN

OKHUCIIATEIBHO-
BOCCTAHOBUTEN
bHBIC PEAKIUH.

Kabuner
(Touka
Pocra)

JlabopaTopHbI
i onbIT Ne 7
«3meHenne
pH B xoxe
OKHCIIUTCIILH
0-BOCCTaHO-
BUTENBHBIX
peaKkIuii»

21

Kom0Oun
HpOBaHH
BIN

XUMHYECKUE
peakuuu. OBP

Kabuner
(Touka
Pocra)

JlaGopatopHbI
i onbIT Ne 8
«CpaBHUTEb
Has XapakTe-
pucTHKA
BOCCTaHOBHTE
JIBHOMU
CIIOCOOHOCTH
METaIJIOBY

22

[IpakTuk
a

XUMHYECKHUE
peakmuu. OBP

Kabuner
(Touxa
PocTa)

JlabopaTopHbI
i ombIT Ne 8
«CpaBHUTEND
Has XapakTe-
pUCTHKA
BOCCTaHOBUTE
JIBHOMN
CIIOCOOHOCTH
METaJJIOBY

23

KomOun
HWpOBaHH
BIN

XuMuyeckue
peaxkLuu.
CxopocTh Xu-
MUYECKOU
peaxkmuu

Kabuner
(Touxa
Pocra)

JemoHcTpamu
OHHBIE OIIBITHI
Ne 2
«3yuenue
BIIUSIHUS
pa3IMYHBIX
¢dbaxkTopoB Ha
CKOpOCTb
peaxkumny

24

Kom0Oun
WPOBaHH
BIN

HemeTansl.

Kabuner
(Touxa
Pocra)

JleMoHCTpanu
OHHBIN OITBIT
Ne 3
«3yuenue
bu3nyecKux
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u
XUMHUYECKHUX
CBOMCTB
XJI0pay

25

KomOun
WPOBaHH
BIA

T"anoreuns!

Kabuner
(Touxa
Pocra)

JemoHcTpaiu
OHHBIN OITBIT
Ne 3
«M3yuenue
bu3nmIecKux
Hu
XUMHUYECKHUX
CBOMCTB
XJI0pa»

26

Kom0Oun
HpOBaHH
BIN

T"anorenn!

Kabuner
(Touka
Pocra)

IIpakTHuecka
s pabota Ne 4
«Onpenenenu
€ coiepKaHus
XJIOpUJI-
HMOHOB B
MUTHEBOU
BOJIE»

27

Kom0Oun
HpOBaHH
BIN

CepoBonopo.

Kabuner
(Touka
Pocra)

JemoHcTpan
WOHHBIN
OIIBIT:
«ITonyuenue
CEpOBOIOPO-
na u
W3Y4YCHUE
ero
CBOWCTBY.

28

KomOun
HWpOBaHH
BIN

Cynbdumsl.

Kabuner
(Touxa
Pocra)

JlaGopaTopHn
BIi OIBIT:
«Cunres
CEpOBOJIOPO
za.
KauectBenn
bI€ PeaKINu
Ha
CEepOBOJIOPO
I ¥ cynabhu-
IIBI»

29

Kom0Oun
WPOBaHH
BIN

Hewmeranmsl.
OKcuabl Cephl.
Cepnucras
KHCIIOTa

Kabuner
(Touxa
Pocra)

JleMoHCcTpanu
OHHBIN OITBIT
Ne
4«N3yuenue
CBOMCTB
CEPHHCTOTO
rasa u CepHU-
CTOH
KHCJIOTBI»

30

KomOun
HWpPOBaHH

Hemeramnmsr.
AMMHuaxk

Kabuner
(Touxa

JlaGopaTopHbI
# ombIT Ne 9
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BIN

Pocra)

«OCHOBHEIE
CBOICTBA aM-
MHaKay

31

Kom0Oun
HpOBaHH
BIN

Oxkcup azora
(V)

Kabuner
(Touka
Pocra)

JemoHcTpanu
OHHBIC OITbI-
THI:
«ITonyuenue
OKCHJIa a30Ta
(IV) n
HU3y4YEHHE ero
CBOMCTBY;
«Okucnenue
OKCHJIa a30Ta
(IT) mo oxcuna
azota (IV)»;
«B3aumoeii-
CTBHE OKCHJIA
azota (IV) c
BOJOU U
KUCIIOPOIOM,
MoJy4yeHue
a30THOM
KUCIIOTBI»

32

Kom0Oun
HpOBaHH
BIN

A3oTHas
KHCJIOTa U €€
CcoJIx

Kabuner
(Touka
Pocra)

IIpakTHuecka
s paborta Ne 4
«Omnpenenenu
€ HUTpAaT-
HMOHOB B
MUTATEILHOM
pacTBOpe»

33

Kom0Oun
WPOBaHH
BIN

MunepanbHbie
ynoopeHust

Kabuner
(Touxa
Pocta)

JlabopaTopHbI
i onbIT Ne 10
«Omnpenenenn
€ aMMHA4YHOHU
CEJINTPHI U
MOYEBUHBI»

34

[IpakTuk
a

MunepanbHbie
ynoopeHust

Kabuner
(Touxa
PocTa)

JlabopaTopHbI
i onbIT Ne 10
«OnpexneneHu
€ aMMHA4YHOU
CEJINTPHI U
MOYEBUHBI»

35

Kom0Oun
WPOBaHH
BIN

MeTtanisl.

Kabuner
(Touxa
Pocra)

JlabopaTopHbI
¥ ommeIT Ne 11
«Bzaumopgeiic
TBHUE U3BECT-
KOBOM BOJBI C
YTIEKHUCIIBIM
ra3omy»

36

KomOun
HWpOBaHH
BIU

Kanpiuii.
CoennHeHus
KaJbLUA

Kabuner
(Touxa
Pocra)

JlaGopatopHbI
¥ onbIT Ne 11
«Bzaumoneiic
TBHE U3BECT-

24




KOBOI BOJEI C
YTIIEKUCIIBIM
razom»

37 Kom6un |1 Mertamnisl. KabunerNe | JJaGopatopHsl
HUPOBaHH Keneso 2 1 onbIT Ne 12
bIT «Oxkucnenue

xKesesa BO
BII&YKHOM
BO3JyXe»

38 IIpakTuk |1 Meransl. KabunerNe | JIaGopatopHsl

a Kenezo 2 i ombIT Ne 12
«Oxkucnenue
xKesesa BO
BII&YKHOM
BO3JyXe»

39 Hrorosa |1 «XuMus B Kabuner [TpakTukym
s IIKOJIE» No2 HCCIIEIOBAHU
IUarHoC u
THKA

40 Kpyrnsr |1 Hrorosoe KabunerNe | 3auer
W cTOJ 3aHSTHE. 2

Pasnen 2. KoMmuiekc opraHn3aliiOHHO-NIEAATOTMYECKUX YCIAOBUH
2.1 YcJjoBusi peanusaluy NporpamMmbl

OO0mue Tpe6oBaHus K 00CTAHOBKE B Ka0MHeTe:

3anatus no mporpamme «HOHBIT XUMHUK» MPOBOJAATCA B CIIELHUAIM3UPOBAHHOM KaOWHETE.
Kabuner oOecrniedeH COOTBETCTBYIOMIEH MeOenbi0: pabodYMMU CTOJIAMH, CTYJBSIMHU, CTEIUTAKAMU U
mkadaMu IS CTPOSIIUXCS Mojenel, mmKadhaMud [Uisi XpaHEHHWs pPEaKTHBOB, KOMITBIOTEPAMH,
IPOrpaMMHBIM OOECI€UE€HHEM, BBIXOJIOM B HWHTEPHET, MYJIbTUMEAMMHON JOCKOH, CTOJIOM JUIs
pykoBoautens. Kabunet o60opyayeTcst HariasiAHBIMU TTOCOOUSIMH.

Jnsa  o0ydyeHuss ¢ mNpPUMeHEHHEM [HCTAHIHOHHBIX 00pa30BaTEJbHBIX TeXHOJOIWil
UCTIONB3YIOTCS TEXHWYECKHE CpEJICTBA, a TakkKe WH(POPMAIMOHHO-TEICKOMMYHUKAIIMOHHBIE CETH,
o0ecreynBaroIue nepegady Mo JIMHUAM CBA3M yKa3aHHOM uHGpopmauuu (oOpa3zoBaTeibHble OHJIAMH-
wiatpopmer  ZOOM, Cdepy™m, nuppoBbie oOpa3oBaTeNbHBIE PECYpChl, pa3MEIICHHbIE Ha
o0pa3oBaTeNbHBIX caiiTax, BUJICOKOHpepeHIH, BeOnHapsl, E-mail, o6maunblie cepBUCH U T.1.).

Nudopmanuonnoe odecnevyeHne NporpaMmsbl

NupopmanonHoe obecrieyeHne NporpaMMbl BKJIOYaeT B ce0s, NOMHMO OCHOBHOM U
JIOTIOJIHUTEIbHON JIUTEPaTyphl, HAyYHO-TIONYJISIPHBIE NEPUOAUUYECKNAE M3JAHUS, TAKHE KaK KypHAJIbl U
ra3eThbl, PEKOMEH/I0BaHHbIE [l O3HAKOMJIEHHS IIe/1arora, 00y4aromuxcs 1 poIuTesnei

Kanposoe o0ecnieuenue nporpaMmsl
[IporpaMMy peanusyer y4uTellb XUMHH.

MaTepHaHLHO-TeXHI/I'-IECKaﬂ 0a3a HEeHTpa «Touka POCTa», HCIIOJIB3YCMOI'0 I pCalin3allun
JOITIOJTHUTCIIbHBIX 06p830BaTeJ'IBHBIX IIporpamMm B paMKax IPErnogaBaHrus XUMUH.

Lugposaa (komnviomepnas) nabopamopusa (L{JI), TporpaMMHO-aNNapaTHBI KOMIIJIEKC,
JMaTYMKOBAs CHCTeMa — KOMIUIEKT Y4eOHOTO OOOpYIOBaHMS, BKIIOYAIOMIMA W3MEPUTENBHBIN OIIOK,
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uHTEepdeiic KOTOPOro Mo3BoJisAeT 0OECHneunBaTh CBSI3b C NEPCOHAIBHBIM KOMIIBIOTEPOM, U
HAOOP JATYMKOB’, PErHCTPUPYIOMIMX 3HAYCHHS PA3THIHBIXDU3HUECKHX BEHUMH. .

Lamuux memnepamypvl niamuHoevlli — NPOCTOM M HAAEKHBIA NATUMK, IPEeJHA3HAYEH IS
M3MEpPEHHS] TEMIIEPATypbl B BOJHBIX PacTBOpax M B ra3oBbIX cpeaax . Mmeer pasznuuHblil quana3oH
n3Mmepenuit or —40 go +180 °C . TexHHuUecKHe XapaKTEPUCTUKU JaTYMKa yKa3aHbl B MHCTPYKLMH II0
9KCIUTyaTaluy.

Jlamuux memnepamypul mepmonapHbsli TpeAHA3HAYEH 11 U3MepeHus temnepatyp 10 900 °C .
Hcnonb3yercs npu BBIOIHEHUU pabOT, CBA3AHHBIX C U3MEPEHUEM TEMIIepaTyp IUIaMEHH, TUIaBJICHUS U
pa3IoKEHUs BEIIECTB

Jlamuux onmuuecxou naomuocmu (KOJOPUMETP) —IIpEIHA3HAUYCH I U3MEPEHUST ONMTHYECKOU
MJIOTHOCTH
OKpaIlIeHHBIX pacTBOpoB (puc. 1). Wcmomb3yercs mnpu uszydeHun Tem «PactBopbl», «CKOpPOCTh
XUMUYECKUX PEaKluii», OINpEeJeIeHUN KOHIEHTpAIlMd OKpAIlICeHHBIX HMOHOB WU CcoeauHeHuil. B
KOMIUIEKT BXOJST JaTYUuKHU c pa3IMYHON JUTMHOM BOJIH
MIOJTYIIPOBOTHUKOBBIX MCTOYHUKOB cBeTa: 465 u 525 HM. OOBEM KIOBETHI
cocTaBJIsieT 4 MJI, IJIMHA ONTHYECKOro myTd —10 MM.

Puc. 1. JlaTyuk ONTHYECKON IUIOTHOCTU: | — THE30 JJIs KIOBETHI; 2 — KIOBETa JIJISI
HCCIIelyeEMOro BEleCcTBa

Puc. 2. YcranoBka Juis onpeenaeHusi KOHIIEHTPAUHU (aKTUBHOCTH) XJIOPU-HOHOB B PacTBOPE .
A: 1 —xopnyc gatuuka juist onpenenerus CI'-noHoB;
2 — pa3wém Micro USB miist moakiro4eHns K KOMIIBIOTEPY;
3 — pa3wsém BNC mis moakmrodeHus pabodero 3JeKTpoa;
4 — pazbéM U1 MOAKIIOUEHHUS JIEKTPOa CPAaBHEHNUS .
b: 1 —uoHOCenekTUuBHBIN 1eKTpo (pabouuii FMEKTPO);
2 — DIIEKTPOJ CpaBHEHUs
(xJopcepeOpsIHBINA 3IEKTPON);
3 — Mar"HuTHas MeIaika;
4 —sKOph MarHUTHOM MENIaJIKU

Ha pucynke 2 mnokazaHa oOmas
cxeMa HUCIIOJIB30BaHUs HCoH ISt
KOJIWYECTBEHHOTO oTpeeIeHUs
KOHIIEHTpaLN1 (aKTI/IBHOCTI/IZ) Pa3IUYHBIX
wonos: CI,NO— ,NH+,Ca’*". OcnosHoii
KoMIoHeHT jroboro MCD — wmemOpana,
KOTOpas pasjeisieT BHYTPEHHUN PacTBOpP C
MMOCTOSIHHOM KOHLIEHTpaluen
OTNpEeAeIsIeMOr0 HWOHAa W  HCCIeAyEeMBIN
pacTBOp, a TakXKe CIYXHT CpPEICTBOM OJJIEKTPOIUTUYECKOTO0 KOHTAKTa MeEXIy HuUMH MemOpaHa
o0JaaeT WOHOOOMEHHBIMH CBOMCTBAMH, NPHUYEM IPOHUIAEMOCTh €€ K HMOHaM pa3HOTO THIIA
pasznuyHa
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3anperniaercs TporaTb MEMOpaHy 3JIEKTPO/ia NalbIlaMU U MPUBOAUTH €€ B CONMPHUKOCHOBEHUE C
TBEPABIME TIOBepXHOCTSIMU . [Ipu xpanenunm HCD dyBcTBHTENbHAs 4YacTh JaTdyvka (MeMOpaHa)
JOJI2KHa 6BITB 3allUuIIcCHa ClIIeuraJIbHbIM KOJIIa4YKOM.
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Jlamuux pH npeaHazHadeH A U3MEpeHus: BogopoaHoro nokasarens (pH) . B nacrosmee
BpeMs B IIKOJY IMOCTyHalOT KOMOWHHMpPOBAaHHBIE JAaTUYMKH, COBMEHIAIOUIME B ceOe CTEeKJISHHBIN
AJIEKTPOJ] C IEKTPOJAOM CPaBHEHHUS, YTO JeaeT padoTy MO U3MEPEHHIO BOJOPOJIHOTO MOKA3aTeNs
o6osee kombopTtHON Jmamazon wusmepenuit pH ot 0—14 Hcnmonp3yercs i HU3MEpEeHUS
BOJOPOJHOTO TIOKa3aTelss BOAHBIX pPACTBOPOB B PA3IUYHBIX HCCIEJOBAHUSX OOBEKTOB
OKPY’KaIOIIEeH Cpesbl .

Jamuuk snexmponposooHocmu TPEAHA3HAYCH JUIsI HM3MEPEHUs yIEIbHOU 3IIEeKTPO-
MPOBOJHOCTH JKUJKOCTEH, B TOM UHCIE U BOJHBIX pPAacTBOpOB BeuiecTB . [Ipumensiercs npu
M3YyUYCHUU TEOPUU BJEKTPOJUTHUECKON TUCCOIUALIUM, XaPAKTEPUCTUK BOJHBIX PACTBOPOB .

Jamyuk xn0puo-uonoé WUCHONb3YETCA ISl KOJIMYECTBEHHOTO OMpENENICHUs COJep KaHUs
MOHOB XJIOpa B BOJHBIX pacTBOpax, IMOYBE, MPOAYKTax nuTanus. K nardyuky noakiIrovaeTrcs
noHoceneKTuBHbIM 3ekTpon (MCD) (paboumit 37€KTpOI), MOTEHIMAT KOTOPOrO 3aBUCHUT OT
KOHIICHTPAIIUHU ONPEC/IIeMOro HOHA, B JAHHOM ciydae OT KOHIleHTpauuu anuonos Cl.

JlaTuuk  HUTPAaT-MOHOB  IIpEIHA3HAYeH Uil  KOJIMYECTBEHHOI'O
oTnpezieNieHUs] HUTPATOB B PA3JIMYHBIX OOBEKTaX OKPYXKAIOIIEH Cpebl:
BOJI€, OBOIIAX, PPYKTax, KOJOACHBIX U3JIEIHUSAX U T [

Mukpockon 1udpoBoil MpenaHa3HaueH Ui U3ydeHHs (Hopmbl
KPUCTAJIJIOB U HA0JIIOJIEHUS 32 POCTOM KPUCTAJIJIOB

Amnmapat s OpoBeneHHMS — XUMHYeckux — peakmui  (AIIXP)
IpeIHa3HayeH JUIsl MOJyYeHUs U JEMOHCTpPAllUUd CBOWCTB TOKCHYHBIX
MapoB M ra3oB . DTH BEUIECTBA MOJYYAIOTCS B KOJIOE-peakTope, U Mmpu
HarpeBaHuu (uiu 0e3 HarpeBa-

HUs) ra3o00pa3Hble BEIIEeCTBA MPOXOAAT Yepe3 IMOTJIOTUTEIbHbIC
éMKOCTH (HaAcajJKu) C pacTBOpPAaMH pEareHTOB, BCTYMAIOT C HUMH B
peakuuto(puc. 3). M30bITOK raza moryiomaercs >XUJIKUMH U TBEPIBIMU
peareHTaMH, a TakXe aKTUBUPOBAHHBIM yIiIEM. AmmapaT dYalle BCEro
UCIOJIB3YIOT AJIs MOJYYEHHUS U JEMOHCTPALIMN CBOMCTB

XJIOpa, CEpOBOAOPOIA

Puc. 3. Annapar 1151 npoBeIeHUsI XMMUYECKHX pe-

akuuii (AIIXP): 1 — nByropinas konba-peakTop;

2 — nenuTeNbHas BOPOHKA Ui pab0Thl C TOKCUUHBIMU BEIIECTBAMH,
MO3BOJIIET J00aBISITh HEOOXOIUMOE KOJIMYECTBO JKUAKOTO peareHra B
PEaKIMOHHYI0 CMeCh, He JONyCKas pasrepMeTH3aunuu npubopa; 3 —
éMKocTH (Hacagku) I SKUAKUX peareHToB(morimorureneit); 4 —
KOJIMAKK; 5 — EMKOCTh (HacaJika) JUIsl ChITyYnX peareHToB

IIpy  mpaBwiIbHOM  BKCIUTyaTauu  npuOopa  J€MOHCTpanus
CTaHOBUTCA y/0OHON u Oe3omacHoil. Ha mpoBeneHne ONbITOB TpaTUTCA
0k0J10 3—6 MuH . Xopolas BU3yalbHOCTh ABJISETCS MPEUMYIIECTBOM ATOro npubdopa . Tak kak npu
JEMOHCTPALIMA OJJHOBPEMEHHO IPOXOJAT HE-CKOJIBKO PEaKIMi, BaXXKHO MPABUIBHO OPraHMU30BAThH
HaOJIIO/IEHUsT y4YalIUMHCS 3a MpoTeKarolMMH mporeccamu. LlenecooOpa3Ho 3ammcaTh Ha JOCKE
Ha3BaHUS WK (OPMYJIBI peareHTOB, HAXOSAIUXCSA B MOTJIOTUTENBHBIX CKISHKaX . [lo okoHuaHMM
OTbITa HY>)KHO CPaBHUTb UCXOJIHBIE PACTBOPHI BEIIECTB U PE3YyJIbTaThl X MPEBPALLICHUH .

AITXP MOXHO MPUMEHSTh Ha Pa3HBIX dTanax oOydyeHHs — MpH U3y4YEeHUH HOBOTO MaTepHana,
MTOBTOPEHUH U 3aKpeIUIeHnH, 0000IIEHNH 1 CHCTeMaTU3alluy 3HaHUH ydamuxcs . B 3aBucumocTu ot
npodmis o0yyaeMbIX, IeJe ypoka, YpOBHs 3HAHUS YYal[UXCsS BO3MOXHBI pa3jMyHble BapUaHThI
MIOCTAHOBKM SKCIIEPUMEHTa U BbIOOpa pearupyroniux BemiecTB. OgHAKO MpU M3yYEHUH CBOWCTB
BELIECTB HE CIEAYET OrPAHUYMBATHCS TOJIBKO IKCIEPUMEHTOM ¢ ucnoisb3oBaHueM AIIXP. Muorue
JTUIAKTUYECKUE 1€ MOTYT OBITh JOCTHUTHYTHI TOJBKO JIEMOHCTpAIMEl ONBITOB B TPaJULIMOHHON

dbopme.




[IpubGop nns AEMOHCTpAalUMU 3aBUCUMOCTH CKOPOCTH XHMHUYECKUX
peakuuii OT PazIUyYHBIX (DAKTOPOB HCHOIB3YIOT MPU H3YYCHUU TEMBI
«CKOpOCTh XMMHUYECKOW peakluu» U TerioBoro 3¢¢dexkra XUMHUUYECKUX
peaKuui.

[Tpubop naét BO3MOKHOCTH IKCIIEPUMEHTAIILHO UCCIIEI0BATh BIUSHUE
Ha CKOPOCTh XMMHMYECKHX pPEaKUUH Cclenyrmux (akTopoB: NPHPOJIBI
pearupyromux BeHIeCTB, KOHIIEHTpAIlMM pPEardpyroliuX  BEIECTB,
TIUTIOINAAN TPAHUIIBI pa3ziena (a3 B reTeporeHHbIX CUCTEMAaX (MIOBEPXHOCTH
COMPUKOCHOBEHMSI MEXAY PpEardpyrollMMH BelECTBaAMH ), TeMIIEPATYphI,
KaTaJn3aropa, MHruouTopa.

Puc. 4. ITpubop st AEMOHCTPALIUK 3aBUCUMOCTH CKOPOCTH

XUMHAYECKHUX PEaKIUi OT pa3InyHbIX (aKTopoB: | — mojacTaB-

Ka; 2 — cocynasl Jlanponbra; 3 — MaHoMeTpUyecKue TpyOKHu

[IpuGop coCTOUT U3 TMOJACTaBKM, Ha KOTOPOW 3aKpEIUICHBI JIBE
MaHOMETpPHYECKHEe TPYOKH, KOTOpPbIE COCIUHSAIOTCA C COCYAaMH
JlanmonbTa C TIOMOIIBIO IUIACTHKOBOW TPYOKH ¢ mpoOkamu (puc. 5).
Mexly MaHOMETPUYECKMMH TPYOKaMU Ha MaHeNu HaHeceHa IIKaja IJis
HAOJIIOJIEHUST YPOBHS KUAKOCTU B TpyOkax. OKpalleHHOW >KHUJKOCTBIO
MOJKET OBITh PACTBOP JIHOOOI0 Kpacu-Tejsl B BOJE.

[Tunerka-gozatop —  mpuUCHOCOOJICHHE, HCIOIB3yeMOE B
naboparopuu A OTMEPUBAHUS OMPENEIEHHOTO 00bEMA KHUIKOCTH .
[luneTky BBIMYCKAIOTCSI MEPEMEHHOIO0 U IMOCTOSHHOTO o0béma . B
KOMIUIEKTBl 00OpYAOBaHUA [UISI MEIUIMHCKUX KIJIACCOB BXOIST
YIOOHBIE  TUINETKU-J03aTOPhl  OJHOKAHAIBHBIC,  IO3BOJISIOIINE
HAaCTPOUTh HEOOXOAUMBI 00BEM OTOMpPAEMOl >KUIAKOCTH B TPEX
pasnuuHbIX auamna3zoHax (puc. 6). HMcmonb3oBaHuWE COBPEMEHHBIX
TEXHO-

JOTM W [BETOBOM KOJIHWPOBKM JHANa30Ha JIO3UPOBAHUS HAET
BO3MOXXHOCTh ~ KAaueCTBEHHO, TOYHO, OE€30MacHO  BBHIMOJIHATH
nunerupoBanue  [lumeTkm  UMEIOT  CMEHHBIE  TUIACTUKOBBIC
HaKOHEYHUKHU

Puc. 5. [lunetku 103aTopel 0lHOKaHAJIbHBIE TEpeMeHHOoro oobéma: 1 — 110 mur; 2 —
100—1000 mxm; 3 — 10—100

bans xoMOuMHUMpOBaHHas TNpeaHa3HAUYCHA
JUIS. HarpeBa CTEKIISTHHBIX H  (apPopoBBIX
COCYJIOB, KOrza TpeOyeTcs co3AaTh BOKPYT
HarpeBaeMoro cocyna paBHOMEpHOE
TeMITepaTypHOE nose, n30exaTh
UCIIOJIb30BaHUSI  OTKPBITOIO IUIAMEHU H
pacKai€HHOW JJIEKTPUUECKOU criupanu (puc.
7). Kopnyc koMOMHUpPOBaHHOUM OaHM clienaH
n3  amomuHus.  JKWIOKOocTHas — 9acTh
KOMOMHUpPOBAaHHOM  0aHM  3aKpbIBaeTCs
KOJNIBIIaMH  Pa3JIMYHOTO  jauamerpa.  Jlis
HarpeBaHus cocyznoB a0 100 °C B xadecTse
TETUTOHOCHUTENSI HMCIIONIB3YIOT BOIY, KOTrIa
TpeOyeTcss  co3maTh  Oojiee  BBICOKYIO
TEMIIepaTypy MPUMEHSIOT COJIEBBIE PACTBOPHI
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. TermmonocuTenem mMoxeT ObITh rniepuH . OH obecnieunBaeT HTEpBan Temieparyp ot 60 go 180
°C . Bepime 3Toil TemnepaTrypbl TNIMIEPUH HAUMHAET pasjiaratbCsi U AbIMUTH [[1s HarpeBaHus 10
0oJiee BBICOKUX TEMIIEPATyp UCTONB3YIOT IIMIMHAPOBOE MACIIO MIIM CHIIMKOHOBOE . bornee Ge3omacHo
UCIIOJIb30BaTh ISl HANOJHEHUS 0aHb CyXOM MENKO3epHUCTHIA mecok. OHaKo HecoyHble OaHu
MIPOTPEBAIOTCSI HEPABHOMEPHO. B coCTaB KOMILJIEKTa BXOAUT CUTO JUIsl IPOCEUBAHUSI PEYHOTO TIECKA.

HcTounukom Teruia i1l KOMOMHUPOBAHHOW OaHU SIBISIOTCS SJEKTPUUECKUE ITUTKU C 3a-KPBITOM
CIIUPAJIBIO.

[TpuGop nnst mosydeHHsI ra30B KCHOJB3YETCS AJS TONYyYeHHUS HEOOJBIIUX KOJIUYECTB Ta30B:
BOZIOPOJIa, KUCIIOpoAa (U3 MEepOKCHIa BOJIOPOAa), YIJIEKHCIOro raza

Puc.7 ITpubop nis mosrydeHuss 1 cOOMpaHus ra3oB

il ]

¥
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2.2 ®opMBbI aTTECTALIMHU:
[Ipornecc 0Oy4ueHust Mo JOMOTHUTENHHOM 001Ie00pa30BaTEIHLHON 00IIEpa3BUBAIOIICH MPOrpaMMe
npeaycMaTpuBaeT cleAyronire (GOpMbl JUATHOCTHKH U aTTECTALHU:
1. IlpomexxyTouHas aTTecTanus MPOBOAUTCS 0 3aBEPILICHUH MIEPBOTO MOIYJISl IPOIPAMMBIL.
2. UtoroBas arrecTtarus MpOBOJUTCS TOCIIE 3aBEPIICHUS BCEH YIEeOHON MpOrpaMmBl.
@DopMBbI aTTECTALIUNU:
CamocrosTenbHble padOoTHI .
[TpakTHyeckue 3aHATUS.
VHTepakTUBHBIN YPOK C IPUMEHEHHEM ayauo- U BuaeoMmarepuanos, KT,
HToroBbie BUKTOPHUHBI IO pa3jeiiam;
Konkypc Ha nyurniee ohopmiieHne KapThl 1a00paTOPHOTO SKCIIEPUMEHTA;
TecTbl O TEMaM MPOrpamMMmBblL;
3amuTa ucciae10BaTeIbCcKuX padoT;
3anura MpoeKTOB;
VYyacTie B perHOHAIBHBIX HAYYHO-TIPAKTHYECKHX KOHKYpCax U KOH(PEepEHIHIX;
0. 3amura pador.

BOooo~NoOR~WONE

2.3 OueHoOYHbIe MAaTEPHAJIBI
Llenb npoBeneHns JUarHOCTUKHU: CPaBHEHUE PE3yJIbTaTOB, JOCTUTHYTHIX B Ipoliecce 00yueHus ¢
3anpOrpaMMHUPOBAHHBIMHU JIOTIOJIHUTEIILHON 00pa30BaTeIbHON MPOrPaMMOM.
PazmmuaroT: - BXogHasa UarHOCTHKA;

- TEKYyllasa JUAarHOCTHKaA,

- UTOTOBasl IMAarHOCTHUKA.
@®opMbl IPOBEAEHUS TUarHOCTUKHA 00pa30BaTENILHOTO MpoIiecca:

- Oecema - MpakTU4ecKas padbora

- TECTUPOBAHUE - KOHTpOJIbHast paboTa

- AHKETUPOBAHUE - TBOPYECKOE 3a/IaHHE

- OTpoc - BUKTOpHHA

- UTPOBBIC (HOPMBI - CaMOCTOsTENIbHAs paboTa

BbiOpanbl kpuTepuu Ui ONpeleNeHUs] YPOBHS M KayecTBa OOydeHUs: 3HAHMs, YMEHUS U

HaBBIKH.

Boiaensitor 3 ypoBHS KauecTBa 3HaHUM, YMEHHUI 1 HaBbIKOB:

- HU3KUN

- CpeIHMI

- BBICOKHH

BxonHas aquarHoctuka: lLlens: onpenennTs ypoBEeHb U Ka4ECTBO UCXOAHBIX 3HAHUM, YMEHUN U
HABBIKOB 00yYalOIINXCA.

@DopMBbI IPOBEAEHUS BXOAHON JUATHOCTUKH:

- Oecena;

- UTPOBBIE (HOPMBI.

ITpomexyTouHas AuarHocTuka: Llenb: mpoBepKa MOJHOTHI U CUCTEMHOCTH TOJYyYEHHBIX HOBBIX
3HaHMUN U KayecTBa cHOPMUPOBAHHBIX YMEHUIN 1 HaBBIKOB.

@®opMBbI IPOBEAEHUS POMEKYTOUHON AUATHOCTUKHU:

- pakTH4eckasi paboTa;

- camocTosITeNbHas padoTa; - IPOEKTHO-TBOPUECKUE 3a/IaHUs;

- - KOHTpOJIbHas padoTa.

Hrorosas nuarnoctuka: Llenb: cooTHeceHue 1ienel 1 3a1a4, 3aJ10)KEHHBIX B IPOrpaMMe C
KOHEYHBIMH pe3y/bTaTaMu: MOJyYE€HHBIMH 3HAaHUSMHU U C(OOPMHUPOBAHHBIMU YMEHUSMU U HaBBIKAMH.
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2.4 Cnucok JuTeparypbl

Jlureparypa ajs neaarora:

poODNME

Banenunckas O.P. Dxonorundeckast xumus azota. — M.: Huctsie npyasi, 2006.- 36¢.
'muaka H.JL OOmias xumust: YuebHoe nmocodue amst By3oB.- JI.: Xumus, 1985t
KoHuenuus mMonepHu3anuu POCCHICKOTO o0Opa3oBaHus

Mymmuac T. Xumust 3arpsizHeHust BoAbl/Xumus okpyskatomien cpeasl. M.: Xumus, 1982.
C.276-345.

[Tax M. Anroput™msel B o0yuernnu xumuu: K. s yaurens.- M.: [Ipocsemenue, 1993.-
76¢.

ITonmyJIapHBII SHIMKIIONEIMYECKUI WILTIOCTPUPOBAHHBIN CclloBapb. EBponenus. —
M.:OJIMA-ITPECC, 2004.- 1168c., nn
[Moramauk M.M. Ynpasienue npohecCHOHAILHBIM POCTOM YUUTEISI B COBPEMEHHOMN IIKOJIe.—
M., 2009
Tpummna C. B. MHpopManimonHas KOMIIETEHTHOCTh KaK Melarorndeckas Kareropus
[Dnekrpontsiii pecype]. ”THTEPHET- XKYPHAJI «QMJOC» —~www.eidos.ru .
«Hosple nH(pOpMamonHsie TexHOIOrHN A5 00pazoBanus». Mactutyr FOHECKO no
MH(POPMALIMOHHBIM TEXHOJIOTUSAM B 0Opa3oBanuu. M3natenscTBo « MockBay. 2000 r.
http://www.ug.ru/02.31/t45.htm

Jluteparypa 1151 00y4aroumxcs:

1.

2.

w

No o

Hcae I.C. O6 opranuzanuu MpakTUKyMOB HCCJIEI0BATEIbCKOTO XapakTepa XUMHUS B IIKOJE. —
2001. — Ne 9. — C. 53-58.

Ucaes J[.C. [IpakTuueckue pabOThl UCCIEAOBATEIHCKOTO XapaKkTepa M0 HEOPraHUUECKON XUMUHU.
Y4ebHoe mocobue st yuammxcst 8-x kimaccoB. —IBeps: Tsep. roc. yH-1, 2001. — 56 c.

Hcaes J[.C. AHanu3 3arpsi3HEHHOCTH BOAbI . XuMus B mkoje. — 2001, — Ne 2. — C.77-78.

Ncaes J1.C. Opranuzanusi HayqyHO-HCCIIEOBATEIbCKOW pabOThl 00ydYarOIIMXCS MO XUMHH B
cpenHel miKone/AKTyalbHbIE BOMPOCHl COBPEMEHHON MCUXOJOTHH M menaroruku : COOpHHK
JIOKJIQJIOB MEXTYHApOAHON Hay4dHOH 3aouHoi koH(pepenuun (Jlumeuk, 13 wmrons 2009 r.). Y. L
[legarornyeckue Hayku / OTB. pen. A.B. I'opbenko. — Jlumenk: M3garensckuii nentp “Jle-
¢axro”, 2009. — C. 97.

HUcaes [I.C. O6 opranu3anuu AuaakTHYECKUX Urp. Xumus B mkoie. — 2012, — Ne 6. — C. 50-51.
HUcaes [1.C. Urpa-tpenaxep “Tpernit mumanii” Xumus B mkoine. — 2012. — Ne 9. — C. 72.

Kypun A.A. JIabopaTopHble ONBITH U MPAaKTUYECKHE pabOTHI 110 XUMHHU : Y4eOHoe nmocodue. 8—
11-e knaccel. — M., 2017.

Jlureparypa aJis1 poauresiei (3aKOHHBIX NpeJcTABUTe el ):

1.
2.

3.
4.

HUcaes [1.C. Ananu3 3arps3HEHHOCTH BOJbI . XuMus B mkoie. — 2001, — Ne 2. — C.77-78.

Ucaes JI.C. Opranuzanus Hay4HO-HCCIIEA0BaTENbCKON paboThl 00y4JaroIuXcsl 10 XUMUHU B
cpeaHel 1mKose/AKTyallbHbIe BOIIPOCHl COBPEMEHHOM MCUXO0JIOTUH U Tiearoruku 3. COOpHUK
JIOKJIaJIOB MEKyHAapOJHOM HayuyHOU 3a0uHOM KoH(pepeHuuu (JIuneuk, 13 urona 2009 r.). Y. .
[Tenarornuyeckue Hayku / OTB. pen. A.B. I'opbenko. — Jlunenxk: M3narensckuit ientp “Ze-
¢axro”, 2009. — C. 97.

HUcaes [1.C. O6 opranu3zanuu AugakTHUecKuX urp.Xumus B mkoine. — 2012. — Ne 6. — C. 50-51.
HUcaes [1.C. Urpa-tpenaxep “Tpernit mumanii” Xumus B mkoine. — 2012. — Ne 9. — C. 72.

Pecypcel nHTEpHETA:!

1.

http://www. chem.msu.su /rus/elibrary/ - snexrponHas 6nbmMoTeKa y4eOHBIX MaTEPUAIIOB IO
xumui. [Ipeacrasnser coboit hona myOnuKanuii, MOArOTOBIECHHBIX JIJIsI HHPOPMAITHOHHOTO
oOecrieyeHns y4yeOHBIX KypCOB MO XMMHUU JJIS CTYJIEHTOB U aCIIUPAHTOB XMMUYECKOTO U psizia
npyrux ¢akynpreroB MI'Y, a Takke aOUTYpUEHTOB M YHaLUXCSI CPEIHEN IIKOJIBI

http://www. alhimik.ru — npexcraBnens! cieayromue pyopuke: «CoBETbl aOUTYpPHEHTY, YUUTEIIO
XuUMHUMY, « CripaBOUYHUK» (0YeHb OoJbIIas MOA00PKa TaOIHI] U CIIPABOYHBIX MATEPHAJIOB),
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10.

11.

12.

«Becénas xumus», « HoBoctny», «Onumnuansn», «KyHcTkamepa» (Macca HHTEPECHBIX
HMCTOPUYECKUX CBEJICHUN).

http:// xumuk.ru/ - mpencrasiena nH(oOpMaIIKs IO Pa3IMIHBIM pa3jeiaM XUMHU Ha OCHOBE
IPOBEPEHHBIX HCTOUYHMKOB, CCHUIKH Ha PA3IHUYHBIC XMMUYECKUE YHIIUKIIONENH, Pa3InIHbIC
CEPBHCHI U PEIAKTOPHI, & TAKXKE MHOTO JIOMOJIHUTEILHON HHPOPMAIMK, OCOOCHHO I10 pa3/ienam
«JlekapctBay, «DapmareBTHKay», «BHOXHUMUS

http://www.hij.ru./ - sxyprasnsl « XUMUsI U )KU3HBY TIOHITHO ¥ 3aHUMATEIBHO PAacCKa3bIBaeT 000
BCEM MHTEPECOM, YTO MTPOMCXOUT B HAYKE M B MHPE, B KOTOPOM MbI )KUBEM. MOXKHO IPOYUTATH
apXHB )KypHaJa.

http://chemistry-chemists.com/ index.html — snexTpoHHbI# KypHAT «XUMHKH B XHMHUSD.
[IpesncTaBIeHO MHOXKECTBO OIBITOB 110 XUMHH, 3aHUMATEIbHON HH(OPMALIUH, TIO3BOJISIOIIEH
3aHHTEPECOBATHCS IKCIIEPUMECHTAILHON YacThIO MPEIMETa.
http://ru.wikipedia.org/wiki/IToprai: Xumust — Haubosee MOTHAsT OHJIANH-HIIUKIIONICNS B
paMKax CBOOOIHOM SHIUKIONE M Bukumeust

http://www.astronet.ru/db/msg/1108155 — nonynsipHasi 6M0IMOTEKAa XUMUYECKUX DIICMEHTOB.
http://chemed.chem.purdue.edu - uupopmarms 00 31eMEHTaX HA AHTJIMHACKOM SI3BIKE,
WUTIOCTPUPOBAHUS OTBITAMH.

http://www.webelements.com/ - cogepsKUT HCTOPUIO OTKPBITUS M OIMKMCAHKE CBOWCTB BCEX
XMUMHYECKUX 3JICMEHTOB; OYJIET MOJIe3eH Uil 00YYAIONIMXCS S3bIKOBBIX IIKOJI U KJIACCOB, TaK KaK
COJICP’KUT Ha3BaHUE 3JIEMEHTOB M BEIIECTB HA PA3HBIX S3bIKaX.

http://www.periodictable.ru — coopuuk crareit 0 XHMHUECKUX DJIEMCHTOB ITEPHOAMYCCKOM
cuctemsl /.M. MeHnaeneena.

http://www.cnshb.ru/AKDiL/0048/RM.shtm oHaiiH-3HIMKIIONEANS HAa OCHOBE «XUMHUECKas
sHuuknoneaus» ( M.:,CoBetckas sHIuKIONe U, 1 988)

http//www.periodicvideos.com/ - oHnaitH-pecypc MpeIoCcTaBsieT BO3MOXHOCTh TOCMOTPETh
BHUJICOPOJIUK SKCIIEPUMEHTA ISl SJICMEHTOB MEPUOIUYECKON TaOIHUIIBI U MPOCIYIIATh Ha
AHTJIMICKOM SI3BIKE HHTEPECHBIC (DAKThI O HUX
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