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IMosicuuTeanLHAas 3aIUCKA

Pabouyas nporpamma 1o BHEYpOUHOH JESITEIbHOCTH «3aHUMATeNbHast XUMUs» JUIsl 8-X KJ1aCCOB COCTaBJIEHA B COOTBETCTBUH C
TpeboBanusMu deaepaibHOrO rOCYIapCTBEHHOTO 00pa30BaTeIbHOIO CTaHAapTa 001iero o0pa3oBaHus

JlaHHas mporpamma siBJII€TCsl IPOrpaMMOil €CTECTBEHHO-HAY4YHOM HampaBieHHOCTHU. [Iporpamma nocTpoeHa Ha cielyroIuX NPUHIUIAX:

- [Ipunyun nayunocmu (3HaHUS OCHOBAHbBI HA OOBEKTUBHBIX HAyYHBIX (DaKTax).

- Ilpunyun nocreoosamenvrocmu u cucmemamuyrocmu(00y4eHUE OT MIPOCTOTO K CIOKHOMY, «OT HE3HAHMSI K 3HAHHUIO, OT HEYMEHHUS K
YMEHUIOR).

- IIpunyun naensaonocmu (OCYUIECTBICHUE CBS3U MEXKIY KOHKPETHBIM U aOCTPaKTHBIM).

- [Ipunyun ocmviciennocmu (MIEPEHOC UMEIOIIUXCS 3HAHHUI B HOBYIO CUTYAITHIO).

- [Ipunyun coznamenvnocmu u akmugnocmu (IPUMEHEHUE 3HAaHUN HA IPAKTUKE).

AKTYaJIbHOCTH MPOrpaMMbl 00YCIIOBJICHA TEM, YTO B YU€OHOM IUIaHE MpeaMeTy «XHUMUs» OTBEICHO BCEro 2 yaca B Henenmo (8 kiacc),
YTO J1a€T BO3MOXKHOCTh C()OPMHUPOBATH y YUaIIMXCsl JIUILb Oa30Bble 3HaHUS 10 IpeaMeTy. B Toxe Bpems Bo3pacT 8-To Kiacca sIBJISIETCS BaKHBIM
i1 IPO(ECCHOHATILHOTO CaMOOTIPEACTICHHUS IKOJIBHUKOB. BO3MOKHO, UTO MPOCHYBIIUIICS MHTEPEC K XUMHUH MOXET IepepacTd B OyIymIyro
npodeccuto.

AKTYaJIbHOCTB JIAHHOW TMPOTPAMMBI COCTOUT B M TOM, YTO OHA HE TOJBKO JAa€T BOCHHTAHHUKAM IPAKTHYECKHE YMEHHUS M HaBBIKH,
¢dbopmHpyeT HayalbHBIA ONBIT TBOPUYECKOW MAEATENBHOCTH, HO W PA3BHUBAET MHTEpeC OOYYaloIIerocs K SKCIEPUMEHTY, HayuYHOMY IOMCKY,
CIIOCOOCTBYET CaMOOTIPEACTICHHUIO YUAIIUXCsl, 0CO3HAHHOMY BBIOOpY Mpodeccur. YUamuecsi CMOTYT Ha MPAaKTHUKE MCIIOIB30BaTh CBOM 3HAHUS HA
ypOKax XUMHUH U B OBITY.

IMenarornyeckasi 1e1ecO00pPa3HOCTh 3aK/II0YAaeTCA B TOM, 4YTO 0a30BbIi Kypc IIKOJBHOW MPOTpaMMBbl MpPEIyCMaTpUBAET
MPaKTUYeCKHe paboThl, HO UX SBHO HEIOCTATOYHO, YTOOBI 3aMHTEPECOBATH YYAIIMXCS B CAMOCTOSTEILHOM NPUOOPETEHUH TEOPETHUECKUX
3HaHUH W TPAaKTUYECKHX yMEHWH M HaBBIKOB. [ aToro B kypc «llepBbie marn B XWMHUH» BKIIOYEHBI HamOoliee SpKHe, HarJs/IHBIC,
MHTPUTYIOIME 3KCIIEPUMEHTBI, CIIOCOOHBIE YBII€Ub M 3aMHTEPECOBATh YUAILINXCS MPAKTUUYECKOM HAyKOH XUMHEH.

B pamkax HanmoHanmpHOTO npoekTa «O0pa3oBaHue) CO3JaHHe IIEHTPA €CTECTBEHHO-HAYYHON HANIPaBICHHOCTH «T04YKa poCTay MO3BOJINIO
BHEPUTH B IIPOrpamMmy LHU(PPOBYIO JTAOOPATOPUIO M KAUECTBEHHO U3MEHUTH MPOoIecc 00yUeHHsI XUMUH.

KonndecTBeHHBIE SKCIIEPUMEHTHI TTO3BOJIAT ITOJTyYaTh JJOCTOBEPHYIO HH()OPMAITHIO O MMPOTEKAHUH TEX MM MHBIX XHMUYECKHX MPOIECCaXx,
0 cBOMCTBax BemiecTB. Ha 0CHOBE MOMYyYEHHBIX SKCIIEPUMEHTAIBHBIX JaHHBIX 00ydaeMble CMOTYT CaMOCTOSITENILHO JIeNaTh BBIBOJIBI, 0000IIaTh
pe3yIbTATHI, BBISBISTH 3aKOHOMEPHOCTH, YTO OJHO3HAYHO OYyJeT CIOCOOCTBOBATH MOBBIMICHHIO MOTHBAIIMU O0YYEHUS IIKOJIbHUKOB.

eab nporpammsI:
dopMUpOBaHUE y ydaluxcs HAYYHBIX MPEJICTaBICHUH O XMMHUM B IOBCEIHEBHOW JKM3HU YellOBeKa 4epe3 MpoOyxkJIeHHEe MHTepeca U
pa3BuTHE NPO(HEeCCUOHATBHBIX CKIOHHOCTEN K MPEeIMETy XUMHUSL.

Sagaun:
Oopa3oBaresibHbBIE:
. PaCUIMPUTH KPYT030p YUAIIUXCS O MUPE BEILIECTB;



o UCIOJIb30BaTh TEOPETHUUECKHE 3HAHUS 110 XMMHUHU Ha MPAKTUKE;

. 00y4YUTh TEXHUKE OE30MMACHOCTH MPH BBHITIOJHEHUN XUMUYECKIX PEAKIIHIA,

. c(hOpMHUPOBATh HABBIKY BBIMIOJIHEHUS TPOEKTOB ¢ ucnoib3oBanueM KT u nudposoro obopynoBanus;

. BBISIBUTH TBOPYECKH OJAPEHHBIX O0YYAIONIMXCS U TTIOMOYb UM TIPOSIBUTH CEOsl.

Pa3zBuBarouue:

o CHOCOOCTBOBAThH PAa3BUTHIO TBOPUECKHUX CIIOCOOHOCTEH 00y4aroImuXCs;

. dbopmupoBare MKT-koMIIeTEeHTOCTH;

BocnuraresbHble:

o BOCIIUTATh CAMOCTOSITEIbHOCTh MPU BBIMOJTHEHUN PabOTHI;

o BOCIUTAaTh YYBCTBO B3aMMOIIOMOINM, KOJUIGKTUBU3Ma, yMEHHE paboTaTh B KOMAaHJE; BOCIIUTATh YYBCTBO JIMYHOMN
OTBETCTBEHHOCTH.

CBs3b coiepkaHusi IPOrPaMMbl BHEYPOUHOM 1eTeJIbHOCTH € Y4eOHbIMM NpeAMeTaMM:
Kypc BHEYypOUHOI €ATEIbHOCTH UIEHHO U COAEPKATEIbHO CBA3aH C 0a30BbIM KypCOM XMMHH M MO3BOJISIET MOAIEP)KUBATh B3aUMOCBS3
TEOPHUH U MPAKTUKH, (OPMUpPYET yCTOHUUBYIO MOTPEOHOCTh MIPUMEHSTh NOJIYUECHHbIE 3HAHUS U HABBIKU B [IOBCEIHEBHON KU3HHU.
[IporpaMMa nocTpoeHa Ha OCHOBE MeKIPeIMeTHOH HMHTerpauMu ¢ (U3MKOW, MaTeMaTUKOW, OMOJOrHMell W JPYrUMH €CTECTBEHHO-
Hay4YHBIMH [IPEAMETAMHU.

Oco0enHOCTH peaJn3anuy NPOrpamMMBbl:
Bo3pact o0yuarommxcs:
[IporpamMma opueHTHpOBaHa Ha BOCIIUTAHHUKOB B Bo3pacTe 14-15 net 6e3 cnenuanbHONIOrOTOBKH.
DopMbI 3aHATHH:
B o0pa3oBaTenbHOM npoliecce UCIOIb3YIOTCS pa3InyHble (POPMBI TPOBEACHUS 3aHATHUS:
Oecenpl;
JICKIUY;
CEMHUHApHI,

MPaKTUYECKOE 3aAHSITHE;

XUMHYCCKHIA IKCIIEPUMEHT;

paboTa Ha KOMITBIOTEPE;

9KCKYpPCHH;

BBITIOJTHEHUE U 3alUTa MPOEKTOB.

Pe:xum npoBenenusi:  34yaca B roa - 1 pa3 B Henenmo. Bee 3aHATHSA MO0 BHEYPOUHOH AEATENBHOCTH MPOBOJATCS MOCIE BCEX YPOKOB

OCHOBHOI'O pacHUCaHUs, MPOJOJLKUTEILHOCTh COOTBETCTBYET pekoMeHaanuam CanlluH, 1. e. 40 MmunyT.



3nopoBbecOeperaroriasi OpraHu3amus 00pa3oBaTeIBLHOrO MpoIlecca MPEAnoiaraeT MCIoIb30BaHHE (POPM M METOJOB OO0ydYeHUS,
a/IeKBaTHBIX BO3PACTHBIM BO3MOXKHOCTSIM IIKOJIBHHUKA: IPAKTHUECKHUE PAOOThI, SKCIIEPUMEHTHI U OECeIbl.

Buabl nesite1bHOCTH: IpeycMOTpeHbI TeopeTrueckue (204.) u npakruueckue 3anatus (144.).

®opmMa BHEYPOUHOIi 1esITeIbHOCTH — NOMCKOBbIE U HAYYHbIE HCCJIeJOBAHHUS.

ILnanupyemMplie pe3yJabTATHI 0CBOCHNS 00YYAIOIIUMUCS NPOIrPAMMBI (BHeY4eOHOIi) BHEYDOUHOI /IeATeJbHOCTH

JINYHOCTHBIE Pe3yIbTaThI:

- 0CO3HaBaTh €IUHCTBO U IIEIOCTHOCTh OKPY)KAIOLIETO MHpPA, BO3MOXKHOCTH €ro IO3HABAEMOCTH W OOBSICHUMOCTH Ha OCHOBE
JOCTUKECHHUI HAYKH;

- MIOCTETICHHO BHICTPAaNBaTh COOCTBEHHOE IIETI0OCTHOE MUPOBO33PEHUE: OCO3HABATH NOTPEOHOCTH M TOTOBHOCTH K CAMOOOPa30BaHUIO,
B TOM YHCIIE U B paMKaX CaMOCTOSITENIbHOU JIESTEIILHOCTH BHE IIKOJIbI;

- OLICHUBATh KU3HEHHBIE CUTYAllUU C TOUKH 3peHus 0€3011acHOr0 00pa3a )KU3HU U COXPaHEHUSI 3I0POBBS;

- OLICHUBATh HKOJIOTMYECKUN PUCK B3aMMOOTHOIICHUI YeNTOBEKa U MIPUPO/IBI.

- (hopMHPOBATH IKOJIOTUIECKOE MBIIIUICHUE: YMEHHE OLIEHUBATh CBOIO JIEATEIILHOCTD M MMOCTYIKH JPYTUX JIOAEH C TOUKU 3PCHHUS
COXPaHEHHUS OKPYKAIOIIEH Cpeibl - TapaHTa >KU3HU U OJIaronoyiydus Jroei Ha 3emIe.

MeTtanpeAMeTHBIMH pe3yJIbTaTaMu M3y4YCHHUS Kypca «3aHUMAaTeIbHas XUMUS» SBISETCS (POPMUPOBAHHE YHUBEPCATBHBIX YIEOHBIX
neiictuii (YVY ).

PeryasituBubie YY1

- CaMOCTOATENIbHO OOHAPYKUBATh U (OPMYITHUPOBATH YUEOHYIO MPOOIIEMY, ONIPEALIISITh 1IeJIb YIeOHOH JAESITeIIbHOCTH;

- BBIJIBUT'aTh BEPCUU peIlIeHUs MpoOIeMbl, 0CO3HABaTh KOHEUHBIN PE3yNIbTaT, BBIOMPATh U3 MPEATOKEHHBIX U UCKATh
CaMOCTOSITENIHO CPEACTBA JOCTUKEHUS 1€ ;

- OCYILECTBIIATH LIeJeIoIaraHue, BKIII0Yas IOCTAaHOBKY HOBBIX LieJIel, MpeoOpa3zoBaHue MPaKTHUECKON 3a1a4l B IO3HABATEIIbHYIO;

- COCTaBJIATh (MHAUBUAYAIbHO WM B IPYIIIE) IUIaH PELIEHUS MPOOIeMBI;

- paboTasi 1o TIIaHy, CBEPSITh CBOM JIEMCTBUS C LENIBIO U, TPU HEOOXOIUMOCTH, UCTIPABIIATH OLIMOKHA CAMOCTOSITENIBHO;

- YUUTHIBATh pa3HbIC MHEHUS M CTPEMUTHCS K KOOPIUHAIINY PA3THYHBIX TO3UIIHN B COTPYIHUYECTBE,

- B JINAJIOTE C YUUTENIEM COBEPIICHCTBOBATH CAMOCTOATENIBHO BHIPAOOTaHHbBIE KPUTEPHH OLICHKH.

ITo3naBartenbHbie YY/:

- aHAJIM3MPOBATh, CPABHUBATH, KJIacCUPUIMPOBATh U 0000maTh (DAKTHl U SBIICHUS. BBISBIATH MIPUYUHBI U CIEICTBUS
MPOCTBIXSIBJICHUIA.

- OCYLIECTBJIATH CPaBHEHHUE, KJIAaCCU(PUKAIINIO, CAMOCTOSITENIHO BBIOMPAsi OCHOBAHMS U KPUTEPUU JUIS YKAa3aHHBIX JIOTHUECKUX
onepanuii;

- CTPOHUTH JIOTUYECKOE PACCYKIEHUE, BKIIFOYAIOIIEE YCTAHOBIEHUE IPUIMHHO-CIICICTBEHHBIX CBSI3EH.

- €031aBaTh CXEMaTHYECKHE MOJIEU C BBIJCJICHUEM CYIIECTBEHHbBIX XapaKTEPUCTUK OOBEKTA.

- COCTABJATH TE3UCHI, PA3TMUHBIC BU/IbI IUTAHOB(TIPOCTHIX, CIIOKHBIX H T.II.).



- npeodpa3oBbLIBATH UHPOPMALIUIO U3 OJHOTO BHJIA B APYroi(Tadiuily B TEKCT U TIp.).

- yMeTb ONpPEAEsITh BO3MOKHbBIE HCTOYHUKM HEOOXOAMMBIX CBEAECHUH, IPOU3BOANUTh NOUCK HH(POPMALIMH, aHATU3UPOBATh U
OLIEHUBATh €€ I0CTOBEPHOCTb.

- 0000111aTh TOHATHS - OCYLIECTBIIATH JIOTHYECKYIO OIEPALMIO MEPEX0/1a OT MOHATUI C MEHBIINM 0OBEMOM MOHATHUSAM C OOJIBIINM
00BEMOM;

- CTPOUTB JIOTUYECKUE PACCYKICHHSI, BKIIOYAIOIIIE YCTAHOBJICHUE PUYNHHO-CIICACTBEHHBIX CBSA3CH.

- OOBSICHATD SBJICHMS, MPOLIECCHI, CBSI3U M OTHOILEHUS, BBIABISEMbIE B XOJI€ HCCIEIOBaHMS, OCYIIECTBIATH BBIOOp Hauboee
3¢ (HEeKTHBHBIX CIIOCOOOB PEIICHHS 3a/1a4 B 3aBUCUMOCTH OT KOHKPETHBIX yCIIOBHIA.

Kommynukarususie YV /I:

- yMeTh (OPMYIHPOBATH COOCTBEHHOE MHEHHE W TO3MIIMIO, apTYMEHTHPOBATh €€ M KOOPAMHUPOBATH €€ C TO3HIUHU MTapTHEPOB B
COTPYZHUYECTBE MPH BBIPAOOTKE OOIIEr0 PEIIeHUs] B COBMECTHON JEATEIbHOCTH;

- oTtoOpakaTh B peUyH COJIepP)KaHUE COBEPIIAEMBIX JICHCTBHIA, Kak B (hOpMe IPOMKON COLMAIIM3UPOBAHHON PeUH, TaK U B (hopme
BHYTPEHHEH peyn;

- YMETh apryMEHTHPOBAThH CBOIO TOUKY 3PCHHUS;

- YMETb OCYLIECTBIISATh B3aUMHBIH KOHTPOJIb U OKa3bIBaTh B COTPYAHNYECTBE HEOOXOIUMYIO B3aUMOIIOMOIIIb;

- yMeTh paboTaTh B IPYIIIE - YCTaHABIMBATH paboune oTHOMEHHS, Y(P(HEKTUBHO COTPYIHHYATH M CIIOCOOCTBOBATH MPOXYKTHBHOMN
KOOTIEepaLny.

IIpeaMeTHBIMHU pe3yabTaTaMM U3YUYEHUS MPEAMETA SABISIOTCS CIEIYIOIINEe YMEHUS:

- OCO3HAHHE POJIN BEILECTB;

- OIIPEJIENIATh POJIb PA3JIMUHBIX BELIECTB B PUPOIE U TEXHUKE;

- OOBSICHATH POJIb BEIIECTB B UX KPYTrOBOPOTE;

- paccMOTpeHHe XUMUYECKUX MTPOLIECCOB;

- WCTIOJIH30BATh 3HAHUS XUMUH TTPH COOITIOICHIH TIPABUII UCTIOIB30BaHMUS OBITOBBIX XUMUYECKHX ITPETIapaToB;

— pa3nuyarth OmnacHble U Oe30MaCHbIE BEIIECTBA;

- MIPUBONUTH MIPUMEPHI XUMUYECKUX MTPOIECCOB B TPHUPO/IE;

- HAaXO/IUTh YEPThl, CBUJIETENBCTBYIOLIME 00 OOIIMX MPU3HAKAX XMMHUYECKHX MPOLIECCOB M UX PA3IHYUIX;

- WCTIOJIh30BaHNE XUMHUECKUX 3HAHW B OBITY;

- OOBSICHATH 3HAUCHHE BEIIECTB B XKU3HU U XO3HCTBE YETIOBEKA;

- OOBSICHATH MHP C TOYKHU 3PECHUST XUMHUH;

- (bopmHpoBaTh peACTaBICHUs 0 OyayIIeM npodeccHoHaNbHOM BhIOOpE.

Kpowme Toro, 3aHsATHS PU3BaHBI IPOOYANUTH Y YUANINXCS HHTEPEC K XUMUYECKOW HayKe, CTHMYJIMPOBATh JallbHEHIIIee H3ydeHNEe XUMUU.
XuMuueckue 3HaHus, chopMUpOBaHHbBIE HA 3aHATUAX, HH(POPMAIIMOHHAS KYJIbTypa yJalluxcs, MOTYT OBITh UCIIOJIb30BaHbl UMU JJISI PACKPBITHS
Pa3IUYHBIX IPOSIBIECHUH CBA3H XUMHU C KU3HBIO.



Crnoco0blI onpeneneHus pe3yJIbTATUBHOCTH:

- Hauanwvnulii Konmpons (cenmadps) B BUJe BU3YaIbHOIO HAOJIOJCHUS IEarora 3a coOMI0I€HUEM BOCIUTAHHUKAMU TEXHUKH
0€3011acHOCTH, TOBEICHUEM IIPpU paboTe ¢ MOCIEAYIOLUIUM 00CYKICHUEM;

- Texywuit kKonmpons (6 meuenue écezo yueoH020 200a) B BUJIC BU3YaIIbHOTO HAOJIIOCHHS MI€Aarora 3a MpolecCOM BhITTOJIHEHUS
YUYalUMUCS MPAKTUYECKUX paboT, MPOEKTOB, MHANBUAYAIbHBIX 3a/laHUH, y4acTusl B IPEIMETHON He/leNie €CTeCTBO3HAHUS;

- Ilpomesicymounwvtit KOHmpo1p (memamuyeckuii) B BUJI€ NPEIMETHON TUATHOCTUKY 3HAHUS IETHbMU ITPONJAEHHBIX TEM;

- Hmozoewlii konmpoas (mait) B BUe U3yUYCHHs U aHalIKM3a MPOIYKTOB TpyAa ydaiuxcs (IIPOeKTOB; cooOuleHuil, pedepaTtos),
poliecca OpraHu3anuy padoThl HaJl TPOAYKTOM M TUHAMUKU JTHYHOCTHBIX U3MEHEHUH.

®opmbl yuéTa 3HAHUI, YMEHMI IPH peain3allii NPOrpaMMBbl.

- Ormpoc;

- OO6cyxnenue;

- CamocrositenbHas paboTa;

- TectupoBanue;

- [Ipe3enTanus u 3amuUTa TBOPUECKOM pabOTHI (IIPOEKTHI U 1IP.).

B kon1e yueOHOTo rosa o0y4daronuiicst JOKEH BBIMOIHUTD U 3aIIUTUTH IPOEKT.

(ITpuaoxkenue 1. «Onucanue popMbl NMOABEICHUS HTOTOBY).

Coaepskanme Kvpca

I/IHCprKTa)K 10 TEXHUKE 0€30IMacHOCTH MMPOBOAUTCA HA KAXKIOM 3aHATHU IIEPECA MTPOBEACHUEM SKCIICPUMCHTA.

1. Beenenue

1.1  Beoomnoe 3anamue. 3HakOMCTBO y4aIllUXCsI C HOBBIM y4eOHBIM KypCOM BO BHEYPOUHOH J1€ATEIbHOCTH.

1.2  Mecmo xumuu ¢ ecmecmeo3nanuu. 3apoxJIeHIEC XUMUHU Kak HayKu. CBsI3b XUMHH C MIPAKTHYECKON JKU3HBIO YEJIOBEKA.

IIpakmuueckas yacmeo.

Co3nanue Mo3HaBaTeIbHBIX KPOCCBOP/IOB U IPYTUX MHTEPAKTHBHBIX yrpakHeHui Ha LearningAps.org wiun MyTest.

2. JKCIEePUMEHTAJIbHbIE 0CHOBBI XMMHMH

2.1 Bewecmea. Ilpuemul oopauienusn c eewgecmeamu.

W3yueHue npaBuil TEXHUKU O€30MIaCHOCTH, MPEAYIPEKAAIONUIMX U 3alpetaomux 3HakoB. [lepBas nomoris. [IpotuBonoxapHblie cpeacTBa
3aIUTHI.

3HAKOMCTBO C BEILECTBaMH, BCTPEUAIOIIMMUCS B OBITY: HOJHAs HAacTOWKa, MEIb, ATFOMUHUHN, COJIb, UILEBAs COJA, TMMOHHAs KUCIIOTA,
YKCyCHasl KHCJIOTa, BOJA, MEIHbIN Kymopoc. OTiuune BeuiecTB MO (PU3MYECKHMM CBOMCTBAM: arperaTHOE COCTOSIHUE, IIBET, 3amax, BKYC,
pactBopuMocTh. [IpaBuia xpaneHus BemecTB B JabopaTopuu. TOKCUYHOCTH BEIIECTB /IS )KUBBIX OPTraHU3MOB ONpEAETSAeTCsS UX XUMUYECKUMHU
CBOWCTBAaMM, MX CIIOCOOHOCTBIO BCTYNaTh B XUMHUYECKHE peakuuu. [IposBIEHHS TOKCHYHBIX BELIECTB Yy YEJIOBEKA: XUMHUYECKUI O0XOT,
pasapakeHue CIU3UCTBIX 000JIOYEK, KaTap JbIXaTelbHBIX MyTEH, aJuIeprUdYecKHe pPEeakilH, OCTPhIE JEePMATUTHI, KaHIIEPOTEHHOE JIEHCTBHE,



MOpa)KEHUsI OPraHOB, BO3MOXKHOCTh JIETANIbHBIX McXx00B. [IpaBuia oTOopa BemiecTB (TBepabIie, MOPOLUIKOOOpa3HbIe, )KUKUE, BOJTHBIE PACTBOPHI,
0coboe BHUMaHHe — paboTa TOJIBKO C MaJbIMU 00bEMaMH BEILIECTB).

Tecm Ha ocHOBe 3a7aHuii U3 oTKpbITOro 6anka OUIIU (pa3nen «MeTo bl TO3HAHUS)

2.2  Ilpasuna 6e3onacnoit pabomul npu nposedenuu Ixcnepumenma. Texnuka nabopamophuix paoom.

3HAaKOMCTBO € JabOpaTOpHBIM 000pPYAOBaHUEM: CTEKJISIHHAS MOCyAa (XMMUYECKHE CTaKaHbl, KOJIObI, BODOHKH, JEIUTEIbHBIE BOPOHKH,
MepHasi IOCy/1a), BEChI, IITATUBBI JUIsl MPOOUPOK M MPUOOPOB, HArpeBaTeNIbHbIN NMpHOOp-CIMPTOBKa, (hapdopoBas nocyna (BelapuBaTEIbHBIC
YalllKW, TUTJIU, CTYIKH, IINATEeNN) U JIp.

be3zonacnast paboTa co CTeKIOM, TPoOKaMHu (IEMOHCTPAIUS PE3KU CTEKIITHHBIX TPYOOK, MX HAarpeBaHuUs JJIsl U3MEHEHUS (POPMBI).

IIpaxmuueckas uacme.

CoOopka nmpubopa a1 noaydyeHus razon. IIpoBepka Ha repMETHYHOCTb. 3aKpelyIeHUEe €ro Ha mraTuBe. PUCyHOK nmpubopa mpu moMoIu
Tpadapera.

2.3  Hazcpesamenvnvie npuoopbol.

CnuptoBka. ['a3oBas ropenka. [lnutka. Boasinas 6ansi. Hasnauenue HarpeBaTeNbHBIX TPHOOPOB.

W3yueHne COUPTOBKH: COCTaBHBIC YaCTH M UX (DYHKITHSL.

['oprodee TOMIMBO A7t CHUPTOBOK: 3TUIIOBBIN ciupT. OCOOEHHOCTH peakliy TOPeHHUs: BblJeNieHue Tera u ceera. Cyxoe roprouee

[IpaBuia HarpeBaHust MPOOHPOK C BOJHBIMHU PAaCTBOpaMu (TIpEIBAPUTEIBHBII MPOTPEB BCEH MOBEPXHOCTH, 00SI3aTEIBHBIN HAKIIOH
MpoOUPKH, OTBEPCTHE MPOOUPKHU «OT ce€0s1», 3aKpEIUICHUE JepKaTessi IPOOUPKH).

Hcnonp30BaHne TUTIIEH IpY MPOKATMBAaHUK BellecTB. HazHaueHue onepanny mpoKaTuBaHMsL.

Ipaxmuueckas uacme.

N3yuenue mamenu. PUcyHok niameHu.

COopka npubopa a5 BbIIAPUBAHUS COJIM (KOJIBIO HA ILITATUB, BhIapUBaTeNIbHAs YalllKa, BOJHBIM pacTBOp COJM, CIIMPTOBKA). PUCyHOK
npubopa Mpu noMoInu Tpadapera.

2.4 Yucmule seuyecmea, ocovo yucmule seuyecmea. Ipumecu. Cmecu. CriocoObl OUMCTKH BEUIECTB OT MPUMECEH U pazJieNeHUs
cmeceit. dunbrpoBanue. [leperonka. Kpucrannuzamnus. Pa3nenenue ¢ noMolpi0 MarHuTa, 1eIUTEIbHON BOPOHKH

Ipaxmuueckas uacme.

1 BapuaHT: cMech peyHOro Iecka u caxapa.

2 BapHaHT: CMECh PEYHOTO MTECKa W TOBAPEHHOM COITH.

CocraBuTh cXeMy OCIEI0BATEIbHOCTH onepanuii (pacTBopeHue, GuibTpoBaHue, BoiapuBanue). CpaBHUTH U 00CYIUTh PE3yJIbTAThI IBYX
BapuaHToB. OOpaTuTh BHUMaHHE HAa CMECh caxapa W Iecka (y HEKOTOPHIX YalllKH IMOKPBUIMCh KOPHYHEBOW MAaccoi), Ha BaKHOCTH YCIOBUH
MIPOBE/ICHUS SKCIIEPUMEHTA, B JAHHOM CJIy4ae Ha CBOEBPEMEHHOE IPEKpallleHie Harpena.

2.5  Memoobl no3nanus 6 ecmecmeo3HaHUU.

Habmonenue. OxcniepumenT. MojienupoBaHue.

VYcnoBust IpoBeicHUST HAOMIOACHUSI KaK OCHOBHOTO METOJIa MO3HAHHSA. MBICTUTEIbHBIN U PEabHBIA AKCIIEPUMEHT. Y HUBEpCaIbHbIE
3HaHUS YEJIIOBEUECTBa HAa OCHOBE HaOmoneHus1. PU3nUecKrue 1 XUMUYECKHE SBICHUS.



Ilpakmuueckas uacme.
BbpoyHoBckoe aBmxeHue moa Mukpockonom. OOHapyKeHHE KHpa B ceMeHax MojcoiaHeunnka. OOHapyKeHrne Kpaxmajia B kaptodere.
OOGHapyXeHue yriIeKuCIIoro ra3a B BhIIbIXaeMOM Bo3ayxe. J[ob6aBneHne TMMOHHOM KUCIOTH B yaid. OdopmiieHre paboThI.
HazBanwne ombiTa Kax BBITTONHSIIH Yro HabmomaIn

OOpaTuTh BHUMaHHE Ha MPAKTUYECKUE 3aJaHUSl MPOIUIbIX 3aHATHI. AKIEHTHUPOBaTh, YTO METOJ HAOIIOACHUS — OCHOBHOM METOJ
MO3HAHMUSL.

2.6  Booa. Pacmeopvl. Mopckasa u npecnas 6ooa. buonozuueckue yncuokocmu. xpoBb, 1uMda, KIECTOUHBIH COK. DKOJIOTHYCCKUE
POOJIEMBI BOJIBI. DJIEKTPOITPOBOIHOCT KaK CBOMCTBO PACTBOPOB JJICKTPOIUTOB (TipaBuiia 0€30MaCHOCTH C AJICKTPOIprOOpamMu).

Ipaxmuueckas uacme.

Omnpenenenye ¢ MOMOLIBIO 3JIEKTPOIPOBOAHOCTH PACTBOPOB: B KAKOM XMMUYECKOM CTaKaHE HAXOAUTCS TUCTHILIMpOBaHHAs Bojaa. [laHbl
TPH pacTBOpa: pacTBOP MOBAPEHHOM COJIM, PACTBOP caxapa, AucTuiuipoBaHHas Bojga. Odopmiienue paboThl.
HazBanue pactBopa Uro nabOmonaeM (3aropaercsl JIamIiovka
WM HET)

Kak pacno3Harb: B KaKOM cTakaHe — TUCTHIIZIMPOBAaHHAs BOJia U pacTBOP caxapa. JloJKHbI IPEUI0KUTD iBa CII0c00a: OPraHoJIeITUYECKUI
Y BBITIAPUBAHUE.

ITpoekT «/3roToBIEHNE CaMOICILHOTO TPUOOpa AJIsl UCCIEI0BAHUS SIEKTPOIPOBOAHOCTH PACTBOPOBY

2.7  Maccosas 00213 pacmeopennozo eeuiecmaea, uiu RPOYeHMHAA KOHUEHMPAyUus 6eulecmed é pacmeope.

B3semuBanue. Paznoseckl. HaBecka. MepHas nocyia (MepHble CTakaHbl, KOJIOBI, IIUITMHIIPHI).

IIpaxmuueckas uacme.

[IpuroroBnenue pacTBOPOB MOBAPEHHOM COJIM 3aJaHHOW KOHIIEHTPALMH.

[IpuroToBneHue MUMy4yero HamUTKa W3 MUIIEBOM COJbI, JUMOHHOM KHCIOTHI, caxapa M acKOpOMHOBOW KHMCIOTBHI: Kaxjaas Ipymna
oIpeJiesIseT KOJIMYECTBO BEIIECTB Ha cBoe ycMoTpeHue. CpaBHEHHE U OOCYXKJAECHHE MPUTOTOBJICHHBIX HANUTKOB C T.3p. BKyca, (HUKcAlUU
Habo1aeMbIX 3P (HEKTOB, paCUETOB WM BHITIOJHEHHS «HA TI1a30K», SKCIIEPUMEHTAIbHON KYIbTYPBHI.

2.8 Hacvluennovie u nepecvlujennble pacmeopbol.

Memoouka evipawgueanusn kpucmanioe. Monokpucrami. Kpucrammmueckue apy3sl. UTo Takoe «3aTpaBKay.

JleMOHCTpalys NePECHIIEHHOT0 pacTBOpa alieTaTa HaTpHUs.

Ipaxmuueckas uacme.

IIpuroToBneHne HACBHILEHHBIX U MIEPECHIIIEHHBIX pacTBOPOB. IIpUroToBIeHNE BOAHBIX pacTBOPOB MEJHOTO KyIOpOca, XJIOpUAA HATpus,
caxapo3sbl JJIs BhIpalllMBaHUs KPUCTAUIOB. BripamyBanue KpuUCTalJIOB U3 pacTBOpa KaMEHHOW COJIM M MOJAUPOBAHHOM COJM: €CTh JIM pa3HUIIA.
[loueMy 1uisi BBIpalIMBaHUs KPUCTAJUIOB KaMEHHas COJb JIydlle, 4YeM HoaupoBaHHad. llomydeHue OKpalleHHBIX KPHCTAUIOB COJH C
MCIOJIb30BaHNEM HILEBBIX KpacuTesel. BeipaniiBanie KpucTauioB MEIHOTO KyIopoca U3 BOJHO-CIIUPTOBBIX PACTBOPOB.

3. 3HaKOMHMMCSI ¢ MUPOM HAHOYACTHIL



3.1  Mooenuposanue. Monenu B ectecTBO3HAHUH (T7100yC, KapThl, (PU3MYECKHE MOJIEIH, OMOIOTUYECKUE MYJISKU, KPUCTAIITMNUYECKUE
peweTky). Mozenu aToMOB ¥ MOJIEKYJ B XUMUH.

Ipaxmuueckas yacmeo.

W3zrorosneHue Mojeneii MoJIeKyJ U3 MOAPYYHBIX cpeAcTB. Pabora BooOpaskeHUsI.

3.2 Cmpoenue seutecmea. Pazmepol vacmuy. Hanouacmuuyui.

IIpoexmnas 3adaua Ne 1. Kak y3HaTh IpuMepHbIE pa3Mepbl BATAMHHHOTO JApake «YHACBUTY», «PEBUTY, yIIaKOBKU KOTOPBIX PACTIONI0KEHBI
y Bac Ha CToJIaX, HE OTKpbIBasi OaHOUEK.

IIpoexmnas 3a0aua Ne 2. Y Bac Ha cTonax HaxoJsATCS MEPHBIN IIMIIMH/P, KOJI0a ¢ BOJIOH, BECHI PhIYaKHOTO THUIIA ¢ HAOOPOM Pa3HOBECOB.
ITpemioxxute criocoObl onpeaeeHns pa3MepoB MOJIEKY BO/IbI (IPAaKTUYECKUNA U TEOPETUUYECKHA).

Bonpoc: OtHOCuTCS 11 MOJieKyJ1a Bojibl K HaHo4YacTuliaM? [ToueMy BUpycCHI Ha3bIBatOT HAHOPOOOTAMU?

3.3  Konnouonwle cucmemol: nousa, 2nuna, npupooHsle 600bl, 6030yX ObIM, MUHEDPAbL, X]1€0, MOIOKO, MAC/0, KPO8b...Konnouonvie
u ucmunHsle pacmeopsl. OnTndeckue cBoicTBa: «dpdextT Tungans», «IBIEHHE UCKPSAIIUXCA CI0eBY. KOIoOnaHbIe YacTUIBI U X Pa3MepBhI.
Okcnepumenmanvras 3aoaya Ne 1. Ha cronax: na3epHast yka3ka M Jla3epHbli (POHApUK C KPacHBIM JIy4OM, /IBa XUMUYECKHUX CTaKaHa: B OJHOM
3aBapeHHBIM MAKETHK 4Yas, B APYroM — 4ucTas Boaa. [IpomyctuTe jyd stazepHoro oHapuka depes3 CTakaHbl. B kakoMm cTakaHe, IMO-BaliemMy
MHEHMIO, HAXOJIUTCs KoJlouHas cucreMa? Ha yueM ocHOBBIBaeTCA Ballle MPEoiIoKeHue?

Okcnepumenmanvras 3a0ava Ne 2. Bam Bbiianbl pactBopsl anerara cBunna Pb(CH3COO), u nonuaa kanus KI, mratus ¢ npodupkamu,
CIIHPTOBAsi TOpeIiKa, MpOOUpKoepkaTenb. B mpobupky Hameiite 2 mi pactBopa Kl (BeicoToit 2 c¢M) m 3aTeM mpuielTe 2 M pacTBopa
Pb(CH3COO)2 . O6pasyetcs »xenThlii ocamgok. Harpelite mpoOUpKY 0 pacTBOPEHHs OCaaKa. 3aTeM OXJaauTe MPOOMPKY OKOJIO 2-3 MHH U
MIOMEIIAEM B COCY]I C XOJOAHOM Je/IiHOM Bogoi. UTo Habmoaaere? YTo mpoOUCXOAUT MPHU BCTPSXUBAHUH MPOOUPKU?

Wtak, BBl TOJBKO YTO OOHApPYKWUJIM pa3ivuue MeXIy HUCTUHHBIMU pacTBOpaMU M KOJUIOMAHBIMH pacTBOpaMH. B mocnenHux Bl
HaOII0AaTUIpOsIBIIEHHE ONTHYECKUX 3 (DekToB: «3ddext Tunnams» (3kcm. 3a1. Nel) U «IBI€HUE UCKPSIIUXCS CI0EBY (IKCII. 3a1.Ne2).

Bomnpoc: Kak n1oka3are, 4To MBbUIBHBIN pacTBOp sBJIsETCs KoyutouaHou cuctemoii? (Ilo paccessHuto cBeta B pacTBope -KoHyc Tunaans).

YTo MpOUCXOIUT €CNIM B MBUIBHBINA pacTBOp A00aBUTh MOBapeHHYI0 coib? (IIpo3paunblil mpexae pacTBOp pe3Ko MyTHEET, 00pa3yroTcs
KPYIIHBIE XJIOMbs). 3HAKOMCTBO C SIBIICHUSIMU KOAryJsLU{ U BbICAJTUBAHUS.

IIpoexmnas 3a0aua Ne 1.J]Ipa yueHHKa MPUTOTOBHIIM CMECh U3 PACTUTEIILHOTO Maciia M BO/IbI: TOOABUB IOJIOBUHY YalHOMN JIOXKKH Maclia B
200 mut Bombl. OJIMH U3 HUX YTBEPXKAAET, YTO MOJYUYECHHAS] CMEChH SBISETCA KOJUIOMIHBIM PacTBOPOM, a Ipyrou 3to orpunaer. Kro npas? CBoi
OTBET WUTIOCTPUPYHTE CHUMKaMu Ha MoouibHOM Tenedone. (IIpaBbl 06a yuenuka. Bee 3aBucuT ot ocobeHHOCTeN NpUroToBieHus cmecu. Ecnu
MIPOCTO pa3MellaTh Macio B BoJie, TO KOHyC TuHaans He Habmoaaercs. Eciiu jke akTUBHO B30aNThIBATh CMECh B TEUEHHUE HEKOTOPOTO BPEMEHH,
TO CMECh MYTHEET U B TAKOM PACTBOPE XOPOILO BUAECH KOHYC PACCESIHHOTO CBETA, TO €CTh MOSBIIAIOTCS MEJIKOJUCIEPCHBIE YaCTHUIIBI Kaleaek
Macna).

BbIBOJ: KOJUTOMAHBIE PacTBOPbI MOXKHO OOHApY>KUTh IO ONTHYECKOMY TecTy «dpdexT Tunmans», KOTOpbI 0OHapyXHBaeTcs, €cilu
KOJUJIOM/IHbIE YaCTHIIbl HE MPEBBIMIAIOT AUAa30H HAHOPA3MEPOB.

3.4  Memoowt u cpedcmea IMRUPUYECKO20 UCC/I€006AHUA.



Ha npeapiaymux 3aHaTHsIX BBl BBINOIHSIN SKCTIEpUMEHTAIBHBIC U MIPOEKTHBIE 3a1aun. Kak BBl TymMaeTe, Kakue METO/Ibl UCCIIEI0BaHUS
BbI HCIIOJIb30BAIN?

1. Habmonenwue. 2. Dxciepument. 3. U3smepenue. 4. CpaBHeHUE

BcnomuuTe 3amanust, IPOCMOTPUTE CBOU 3alTUCH U MPOKOMMEHTUPYITE UX C TOUKH 3PEHHUS MCIIOJIb30BAHHBIX METO/I0B MCCIIEJOBAHUSI.
UYeM BbI [10JIH30BAIUCH, YTOOBI PEIIUTH [TOCTABICHHYIO MEPE/l BAMU ITPOOIeMy.

Ilpoexmnas 3aoaua Ne 1. Halimute, yeMy paBHaA TJIOTHOCTh QTFOMUHHEBOW (DOJIBTU M MEIHOW WIIM CTAJIbHOUM OOJIBAHKH HENMPABHIBLHOM
(G opMbI, KOTOpBIE JIeKaT Ha BalllUX cToNax. et oOcyxkaeHue.

JIOJDKHBI IPEJIOKUTD IIJIaH PEIISHHs 3TOH 3a/1a41, OTIPEICTUTh KaKiue HE0OX0JMMbI U3MEPUTENIbHBIE TPUOOPHI IS PEIICHUS 3TOH 3a1a4H.

CpaBHUTH HaliJIECHHOE 3HAYEHHE IJIOTHOCTH aJTIOMUHUS, MEIX WIH CTAIU CO CIIPABOYHOU BETUYHUHOM.

3.5 Kak cmenenv uszmenvueHHOCMU 6aUAEM HA 00wyl naowaov conpuxacaroujuxca uacmuy. OOBEMHBIE B3pPHIBHI Ha
MYKOMOJIBHOM 3aBO/I€, APEBECHO-CTPYKEUHOM pennpusaTun.llouemMy Henb3s UCIONB30BaTh OSH3UH Ui POIKHUra JpoB. BCIOMHUTH «4TO Takoe
TUTOIIAIbY, «EIUHUIBI H3MEPEHHS TUTOIIA .

IIpoexmnas 3a0aua Ne 1. Y Bac Ha cronax HaxoisaTcs aubo kyOuk PyOuka, nubo maneHbkas ynmakoBKa caxapa-padunana. Haiigure
IIOMIA/Ib IEJIOTO KYyOHKa M OOIIYIO IJIOMAab 9 MallbIX KyOUKOB, U3 KOTOPBIX COCTOUT OOJBIION KyOWK; WIIM IEJIONW YIaKOBKH caxapa U OOIIYIo
IUIOHIaIb BCEX KYCOUYKOB caxapa B ymakoBke. CpaBHUTE 3HAU€HUs IUIOIIAIAM LeJIod (GUrypbsl U cyMMapHOW Iuiomianu ee 4dactei? Kakyro
3aKOHOMEPHOCTb MBI MOYKEM Ha0I0aTh?

3.6  Hanoo6vekmovl u 00ycl061eHHOCHb UX YHUKAIbHBIX CEOUICIME PE3KUM yeeaudyeHueMm niouaou NnO8EPXHOCMU YACMUY.
HAHOYACTHIIbl, HAHOTIJICHKH, HAHOBOJIOKHA, HAHOTPYOKH, HAHOIIAPHUKH, ACHIAPUMEPHI, IIEOTHUTHI, KBAHTOBBIE TOUKH.

Ilpoexmnas 3a0aua Ne 2. Yxo nocs umeer JuinHy 12-13 MM, a yactuna maraeruta Fe304 — 20 um. YBenuubte ux B 1 muumapn pas. C
KaKMMH 0OBEKTaMH BBI TETIEph OyzeTe ux cpaBHUBaTh? Kakne Gpu3nueckue BeTHIUHBI H3MEHSFOTCS TIPY H3MEHEHUH JIMHEWHBIX pa3MepoB?

IIpoexmnas 3adaua Ne 3. Ckonbko 1uctoB Oymaru A4 Boiiier B ctakan oobemom 100 mn?

Kaxxnoii rpynne BeigaHsl JUcThl Oymaru A4 u xumuueckue ctakanbl oobemoM 100 mu. Kaxknas rpynmna uieT oTBeT Ha 3TOT BOIPOC.

[IpeyiaraeM MoMoIb: COMHHUTE JIUCTH B KOMOK. CKOJIbKO KOMKOB OyMaru BOIIJIO B OJJMH CTakaH?

Haiinure muromans otaensHOro jmcta A4 M IJIOMI s MOBEPXHOCTH XMMHYECKOTo CTakaHa. Halaure cymMMapHYIO TUIOMAJb KOMKOB
Oymaru, HaxXOIUXCs B CTaKaHe?

JlenmaroT BBIBOJI: OHA OKa3aJiach 3HAUYUTEILHO OOJIBIIE TUIOMIAIHN TOBEPXHOCTH CTaKaHa.

Kaxum 00pa3oM Mbl yBeTUYIIIA CYMMAapHYIO IUTOIIA b TOBEpXHOCTH Oymaru? (Y MeHbleHHeM 00beMa OJTHOTO JIUCTA)

3.7  Hanooo6vekmol u 00ycnoen1eHHOCmb UX YHUKAIbHBIX CEOUCME Pe3KUM YeelUudyeHueM naouadu noeepxXHoCmu Yacmuy,.
HAHOYACTHIIbl, HAHOTIJICHKH, HAHOBOJIOKHA, HAHOTPYOKH, HAHOIIAPHUKH, JICHAPUMEPHI, IICOTUTHI, KBAHTOBBIC TOUKH.

IIpoexmnas 3a0aua Ne 4. Haiinure miomia s CBOei YepenHoil KOpOOKH U CpaBHHUTE €€ C IUIOIIA b0 TOBEPXHOCTH OOJIBIINX MONYILIAPUN U
gepenHoit KopoOku, eciu S(kopa 6.1m.) = 2500 cm? . S(u.x)=4nr?/2, rne r=C/2m.

OOmbsicHeHue: OoubIIas TUIOIMAAb OOBIIUX MOTYIIAPHA O0BSACHIETCS HATMYUEM MHOTOYMCICHHBIX CKIIJI0K.



Oxcnepumenmanvuas 3a0aua. Ha cronax HaXoAsTCs CTalbHAS KHOIKA, KEJIE3HBIM IT'BO3/Ib, KyCOYEK METHOM MTPOBOJIOKU, METHASI CKPETIKA,
rpaHyJibl ATIOMUHUS U LMHKA, IITATUB ¢ MPOOMpPKaMH, cojisiHasl kKucioTa. [loMecTuTe npeaioxkeHHbIe Telna Ha JHO MPOOUPOK U J0OaBbTE 3aTEM
COJITHYIO KUCJIOTY (BBICOTA CTOJIOA )KUIIKOCTH TpUMEPHO 1,5¢Mm).

Onumure, 4YTo BBl HaOMIOAAaeTe B KAXKIAOW M3 MPOOUPOK.

3HAKOMCTBO C JIEKTPOXUMUYECKUM PSJIOM HAMPSHKEHUH METAJIJIOB.

Haszpanne Haspanne Yro JleBee wm
00BeKTa MeTaja, nu3 | HaOJroJaeM npaBee
KOTOpPOro  caeiaH otHocuTenbHO Ho B
00BEKT DII/XUM PSILy

BbIBOJ: ¢ KUCIIOTOM B3aMMOAECHCTBYIOT METAJIIBL: ..........
C KUCJIOTOM HE B3aUMOJECUCTBYIOT METAJUIBL: ........

- 3ananue o yueOHuky M.A. AXxMeToBa: 03HaKOMBTECh C TEKCTOM Ha c. 13.

- C KakuM BBl CTOJIKHYJIUCH IpoTUBOpeunemM? Menp U cepeOpo B HaHOCOCTOSIHUSIXCIIOCOOHBI B3aUMOJIEHCTBOBATb C KHCIOTAMHU.
VYBenn4eHue mioaaM MIOBEPXHOCTH pearupyrolluX YacTHIl BIMSIET HE TOJIbKO HAa CKOPOCTh peakiH (0O0bEMHBIE B3pBIBbI), HO M Ha XapakKTep
XUMHUYECKHUX CBOMCTB.

IIpoekT «B nonckax KOJUIOUIHBIX PACTBOPOB»

4. XHuMHS HA CTPaKe 310POBbS.

4.1  Hoo. Boszonka itooa. Hoo us anmexu.

IIpaxmuueckas uacme.

W3roroBneHne MoJien MOJIeKyJIbl Hoaa. DiekTpoHHas, rpaduyeckas Gopmyna ioaa

[Ipoekt «OOHapy)eHue KpaxMaia B IPOIYKTaX MUTAHUS.

4.2  «Mapzanyoeka». Ilepmanzanam kanua. Maprasen 1 ero CTereHU OKUCICHUS

Ipaxmuueckas uacme.

Onpenenenrne MacCOBOM J0JIH KMCIOPOAA B MOJIEKYJIE IEpMaHraHaTa Kajusl.

Pacuer oTHOCHTENBHOM MIIOTHOCTH KUCIOPOA 110 BO3AYXY.

C6opxka npubopa JUIst HOTYYEHUsI KUCIOPO/1a METOJIOM BBITECHEHHS BO3AyXa.

DkcnepuMeHT: cOopka Mpubdopa Juist pa3ioKeHus nepMaHranara kaiaus. KauectBeHHas peakiysi Ha KUCIOPO/I.

L[BeTHBIE peakIMy ¢ IEPMAHTaHATOM Kaius (Hamp., IepMaHraHat Kajaus U Cylb(UT HaTpHs, Ap.)

4.3  Ilepekucwy sodopooa. Ceoiicmea u npumenenue nepoxcuoa 6000pooa. CtereHb OKUCICHUS KHCIOPOIa B MOJIEKYJIEC TIEPOKCHIA
BOJOpPOJA.

Peakuus paznoxenus nepokcuaa Bogopoaa. Kak mpoectu s3KCrIepUMEHT.

Karanuszaropsl. Okena mapranna (1V), hepmeHT kaTanasa — KaTaau3aTopbl peaKkiuy pPa3ioKeHHS.

Ipakmuyeckas yacmeo.
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Oxcupn mapranna (1V): Hanucats popMyy BelecTBa U ONPEACTHTh CTEIICHb OKUCICHUSI.

Tpu npoOupkH, B KaXK101 HAXOAUTCS HECKOJIBKO MJT alITEYHOH MEePEeKHCH BO10poia. Bo BTOPYIO U TPEThIO MPOOHPKH TTIOMECTUTE
coorBeTcTBeHHO OKcua Mapradna (V) (Ha KOHYMKE HImareist) ¥ CBeKEHATEPThIM KapTodeb (Ha KOHUUKE IIATeNs).

Howmep
poOUpKHU

Yro mobaBuiiu

Yrto HabmogaeM

Hanucats ypaBHeHHe peakiiuu ¢ 0003HaYEHUSIMH YCIIOBHI €€ IPOTeKaHUsI.

[Tpoucxonut mu peakuus B nepBoit mpodupke? [Ipeamoxxure mpubop st HOTYUESHUS BOJOPOIA TPH PA3TIOKEHHH MTEPOKCHIA BOJOPOIA.
Auemuncanuyunosan kucioma. Ackopounoeas kucioma. KucinotHocts cpeqsl.pH — HHINKATOPBI CBOUMHU PYKaMHU.

4.4

Hpakmuqecmlﬂ yacm

Omnucanue puzmuecknx cBOUCTB. [IpuroroBneHme pacTBOpoB

b.

(penondranenna, 1akmyca 1 METUJIOPAHKa) HA UX PACTBOPHI.

aleTUJICATUITMIIOBOM U aCKOPOMHOBOW KHUCIIOT. JlelicTBHE HHAMKATOPOB

WH/IUKATOPBI AleTHIICATHITNIOBASI AcCKOpOMHOBAs KUCIIOTA
KHCJIOTa

®denondranenH

Jlakmyc

METHJIOPAHK

[TpuroroBnenue oTBapa kpacHoi kanycTsl. HaGmroieHre n3MeHeH s iBeTa 0TBapa B pa3HbIX pacTBopax (YKCycHasi, TUMOHHas,
acKOpOMHOBas KUCIIOTHI, IOBaPEHHAs COJIb, Ta3UPOBaHHAs BOJA, HAIATHIPHBIN CIMPT, MUILEBAs COJIa, PACTBOP MbLia U CTUPAIBLHOTO MOPOIIKA).
B3aumoneiicTBre ackopOMHOBOM KHCIOTHI ¢ HooM. Bompoc: /i Kakux 1eneil MOXKHO MCIIOJIb30BaTh 3Ty peakiuio? (s oOHapyKeHUs

aCKOpOMHOBOM KHUCIIOTHI B MPOJIYKTaX MUTAHUSI).

1 peareHt 2 peareHt Uro HabmogaeM mpu ux
aCKOpOMHOBAsT KUCIIOTA 5(i B3aMMOJICVICTBUH

dusznyeckue dusznyeckue
CBOMCTBA: CBOMCTBA: .........

4.5
HOJTy4YEHHUE.
IIpaxmuueckas yacm

b.

dusnyeckre CBOMCTBA OPUILUITMAHTOBOTO 3€JICHOTO

11

«3enenka» unu opuniuanmosslil 3eaensii. 1{BeT mopomkoodpazHoro OpMIUTMAHTOBOTO 3eeHoro. [IpakTuyeckoe 3HaAYCHUE U




Kak nokasats moaIMHHOCTh OPUILTHAHTOBOTO 3e1eHOro. [IpoBeieHre mocne0BaTeNbHBIX PEaKIuii B OJHOU POOHPKE ¢ OPMILTHAHTOBBIM

3eJIeHbIM: BHAYajie B MPOOUPKY 10OAaBUTh KOHIICHTPUPOBAHHOM COJISTHOM KUCIIOTHI, a 3aTeM pactopa uienound NaOH. Odopmienue paGoTsl 1o
CBOEMY YCMOTPEHHIO. 3aTeM 00CYANUTh: KaK 3a(hUKCUPOBAIIN PE3yabTaThl SKCIIEPUMEHTa (M3MEHEHHUE 1IBETA, BBINIA/ICHIE 0CAIKA).

[IpoekT «MOXKHO JIM UCTIOTB30BaTh OPUILTUAHTOBBIN 3€JIEHbII KaK HHIUKATOP KUCIOTHOCTH CPEIb»

4.6 «Mplno uydecnoey: X035ICTBEHHOE U TyaJIeTHOE, )KHJIKOE U TBEpOE.

IIpaxmuueckas uacme.

JleiicTBHE JaKMyca Ha pacTBOP MbLIA, PACTBOP CTHUPAIHLHOTO MOPOILKA

(1oKa3aTeabCTBO IIEJTOYHOTO XapaKTepa MOIOUIUX cpeAcTB). 3yueHne 3TUKETOK TBEPAOrO U KHAKOTO MbLIa (pa3iuyue B XUMUYECKOM

cocraBe). PacTBopeHue Mbliia B )K€CTKON U IUCTUILTUPOBaHHOM Boae. Dddext Tunmamus.

IIpoekT «MbLu10BapeHHE»

5. XuMuUSs NUIIH

5.1 Caxap, Kpaxman, yeanron03a — pOOCHEEHHUKU 2/IIOKO3bl.

Uro takoe auaber. [ mukemMuyeckuii UHAEKC MPOAYKTOB MUTaHUS.  XUMHUYECKHE MOJICTACTUTENH U UX KOBAPCTBO.

Ilpakmuueckas yacmeo.

Omnpenenenre NPOAYKTOB C BRICOKUM TNTMKEMUUYECKUM UHIEKCOM (padoTta ¢ Tabmuiieit).

OnpenensieM MOICTACTHTEIH: acapTam, copouT .... (Pabora ¢ aTukeTKamu.

OmnbIT: B3aMMOICHCTBHE TTFOKO03bI ¢ ruapokcuoM Mean (1), cBeKenmpUTrOTOBICHHBIM.

HccnenoBanue m3MeHEHUs] COJEP)KaHMs TIIIOKO3bI B KPOBH TMOCiIE€  cOajJaHCHPOBaHHOTO obena u mocie ymnoTpebneHus dactdyna:

KHUPHUCIIKOB,YUIICOB, CJIAAKNUX I'A3UPOBAHHBIX HAIIUTKOB.

5.2 Antomunuii: eenuxuit u yycacnwti. [louemy He cleayeT MOIb30BATHCS ATIOMUHUEBON MOCynoi? ConmepHUK KaJbIIHS.

Octeonopo3. MeTansibsl KOHCEPBHOM OaHKH.

CXEMY.

Ilpaxmuueckas paboma.
CaoiicTBa amtoMUHUS U 00JaCTH MPUMEHEHHUS ATIOMHHMS HA OCHOBAHUU €T0 CBOMCTB (moBTOpeHue). CocTaBUTh TaOIMILy, KIACTEp WU

[IpoBeneHne XUMHUYECKUX PEaKIUi, XapaKTepU3yIOIIX aM(pOTepHbIE CBOMCTBA COEAMHEHUN aTFOMUHHUSL.
OmneiT 1. ATrOMUHUI U COJIIHAs KUCIIOTA.
OmnbiT 2. Xn0pua aIFOMUHUS U TUAPOKCH]T HATPUS
Omnplit 3. ['MapoKcH T aTIOMUHMSL U COJIIHAsE KUCII0Ta
OmnpiT 4. I'uapokcu alFOMUHUS ¥ TUAPOKCUI HATPHSI

HasBanue Yro HabmoaeM VYpaBHeHue XUMHUYECKOU
OIbITa peakuuu

BeBox: .............
[TpoekT «Ee BenmnuecTBO — KOHCEPBHAS 0aHKa: SKCIEPUMEHTAIBHOE ONPEIeTICHUE METAIIIOBY.
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5.3 Ykcycnaa kucnoma. CtonoBelil ykcyc, yKCycHasi 3CCEHIIMS, JIeAsiHAsE YKCYCHasl KUCJIOTa: B yeM pasHuna. CBoicTBa yKCyCHOM
KHCIIOTHI U €¢ NpUMeHeHne. GU3noI0rnueckoe BO3ACHCTBUE KUCIOTHI.
Ilpakmuueckas paboma.
CocraBieHre MOHATHIHOW CXEMBL: «UTO S 3HAaI0 00 YKCYCHOM KUCIIOTe»  (MHIAMBHIYaJIbHO, TUOO B IPYIIIE).
PacueT KOHLIEHTpaAIMK KUCIIOTHI IPU €€ Pa30aBIeHUN.
KucinorHoOCTs pacTBOPOB MUILEBOM COABI U YKCYCHOU KUCIIOTHI.
l"amenue nuieBoit co/ibl YKCYCHOM KUCJIOTOM: MPU3HAKU XUMUYECKOM
peakiuu (BbIIEICHUE Ta3a, PE3KOE yBEIIMYeHNE 00beMa peakiMoHHON cMech). [IoBTOpUTE peakiuio rameHus Cobl ¢ UCTI0Ib30BAHUEM
MHAMKaTopa (Hamp., OTBapa KpaCHOKOYaHHOU KamycThl). /11 yero Heo6xo1umMo ObUIO IPUMEHEHNE HHAUKATOpa?
OOpaTuTh BHUMaHUE, YTO BbIJIEJICHHUE Ia3a 4YaCTO COIPOBOXKIAETCS
yBeJIM4YEeHUEM 00beMa peakiIMOHHOM cMecH. Kakue Mepbl pe10cTOpOKHOCTH
HYKHO CO0JIF0/1aTh IIPU IPOBEACHUH TaKUX PEAKIHii?
54  «Conenasa nawa xcu3nvy (IIOBapeHHas! COJIb, IOTAIll, TIyTamMaT HATPHSL. ...... riayoepoBa cojib, MEIHbII KyNopoc...... )
IInmesas cona, nMUThbEBas COJAA, KaJbLMHUPOBAHHAs COJAA, KayCTHYECKass COJA: OJMHAKOBBIE WM pa3Hble BellecTsa. KadecTBeHHbIE
peakuuu B XUMHUH.
Ilpakmuueckas paboma
OnpenenuTthb: Kakoe U3 BELECTB (MUIIEBas COJa, KayCTUUecKas cojia, KaJIbLIUHUPOBAHHAS COJ1a) SIBJISIFOTCS COJISIMH YTOJIBHON KHCIIOTHI.
OmprT 1. JleiicTBUE HHIUKATOPAMHU.
OmnpiT 2. JlelicTBUE Ha pacTBOPHI MUIIEBOM M KAYCTHUYECKON COJIbl YKCYCHOM KHCIIOTBI
Ha3zsanue onnita Yro HaOmrogaeM BriBox

BremBog: ..........

[TpoBeaeHME ONBITOB TOATBEPIKIAET, YTO MUIIIEBAS COJIA, KATBIIMHUPOBAHHAS COJ[a — 3TO COJIM C1ab0M YroJIbHOM KHUCIIOTHI, 8 KayCTHYECKast
coJla — paCTBOPUMOE OCHOBaHUE.

OO6CcyuTh, Kak J0Ka3aTh OMBITHBIM ITyTE€M, YTO MUIIEBAS COJA SIBISETCS KUCION COJBIO.

55 Bpeo numpamoe: mugh unu npaeda. Ilonb3a HUTPATOB: BaXKHEHIIINE MUHEpaTbHbIE YIOOPEHHS KaK UCTOYHUK a30Ta. KpyroBopot
aszota. [louemMy BeHepruHa MyXOJIOBKA MOEJAET HACEKOMBIX (TaK OHA BOCITOJIHSIET HEJIOCTATOK a30Ta B OOJIOTUCTHIX MecTax). HutpaThl B kauecTBe
MUILIEBBIX KOHCEpBaHTOB. Kakue npeBpamieHus: IpoucXoasT C HUTpaTaMu B OpraHU3Me YeJloBeKa. A30T U €ro CTENEHU OKUCIICHUSI.

Ilpaxmuueckas uacme.

Omnpenenenre MacCcoOBOM JIOJIM a30Ta B KAIMWHOWM, HATPUEBOW M aMMOHUNHOW cenuTpe. BrIBoA: Kakoe U3 HUX Oosiee 1IeHHOE a30THOE
ynoOpeHue.

[Ipoekt «BnusiHEe a30THBIX YAOOPEHUIA HA POCT CaXKEHIIEB (pacommy.

6. PadoTa Hax npoekTtamu — 5 4

1. Oman 6vib60pa memul, NOCMAHOBKU YelU, 3A0aY UCCTIEO08AHUSL .
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2. Oman 8v6108UINCEHUA 2UNOMESbl.

3. Oman naanuposarus nymu 00CMUICeHUs yeell UCCIe008amenbCKux (NpoeKmmusix) pabom u 6b100pa HeobX00UMO20
UHCIMPYMEHMapusi.
4, Oman npogedenus yuedH020 UCCIe008aHUs (NPOEKMHOU padomvl) ¢ NPOMENCYMOUHbIM KOHMPOIEM 3d X00OM 6bINOJHEHUS U
KOppeKyuetl pe3yibmamos.
5. Oman ogopmnenus, npedcmasgienus (3awumol) nPoOYKmMa npoOeKmHoU pabomol
\
TemaTu4eckoe MIAHHPOBAHUE
Ne Hazpanwue paznena | Komu | Teop | [Ipaktu | Yuer paboueil | DnekTpoHHBIE 00pa3oBaTeIbHbIE PECYpPCHI
n/m 4ecTB | Us Ka MIPOrPaMMBbI
0 BOCTIUTAHUS
9acoB
1. Pasnen 1.2 1 1 http://www.chemnet.ru T"azera «XuMusa» u caiut s
Brenenne yuuTens «5 uay Ha ypoK XUMHK»
2. Pazpgen 2. 8 3 5 2 http://him.1september.ru Equnas xomiekius LIOP:
IKCNEePUMEHTANb [IpenMeTHas KOMIEKIUS «XUMHUS»
HbIE OCHOBBI http://school-
xumuu. (84.) collection.edu.ru/collection/chemistry EctectBenHo-
3. Paznen 3. 8 6 2 4 Hay4HbIe YKcTiepuMeHThI: xumust. Komnekius Poccutickoro
3HakomMuMcs c 00111€00pa30BaTEILHOrO MopTaia
MHPOM http://experiment.edu.ru AJIXUMHUK
HAHOYACTHIL . caiit JL.YO. AnukOGepoBoii
(84.) http://www alhimik.ru Bcepoccutiickas
4, Paznen 4. 6 3 3 6 OJIMMIIMAJIA IIKOJILHUKOB 10 XUMHUU
XuMHsI Ha CTpaKe http://chem.rusolymp.ru Opranudeckasi XuMusi:
310pOBbsl. (64.) ANEKTPOHHBIN YUYEOHUK NI CPEAHEH [ITKOJIBI
5. Pazpnen 5. 5 2 3 3 http://www.chemistry.ssu.samara.ru
XuMus nuIm OCHOBBI XUMHH: EKTPOHHBIN
(54.) y4eOHHK
6. Pazne 6. 5 4 1 2 http://www hemi.nsu.ru OTKpBITBIN KOJUISIK:
Pabora HaJ Xnmus
NpOoeKTaMHu. http://www.chemistry.ru Jlucradimonsas
(5q,) OJIUMITHAA MO0 XUMHU:
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Hroro

34 19 15 17 TEJICKOMMYHUKAIIMOHHBIA 00pa30BaTeIbHBIN

IIPOEKT
http://www.edu.yar.ru/russian/projects/predmets/chemistry
I[I/ICTaHL[I/IOHHble 3BpI/ICTI/I‘IeCKI/Ie OJIMMITUAAbI 110 XUMHUHN
http://www eidos.ru/olymp/chemistry3a

HHUMATCIJIbHAsA XUMUA

KaJ’IeHZ!apHO-TeMaTH‘IECKOC ILIAHUPOBAHUE

Ne i/

Tema 3ausaTusa

JlaTa
TJIaH

JlaTa
(paxr

BBo1HOE 3aHATHE.

MecTo XMMUM B €CT€CTBO3HAHUU

BemniecTna. HpI/IeMH 06paH.[eHI/IH C BCICCTBaAMU.

[TpaBuia 6e30macHOi pabOTHI IPH MTPOBEACHUH SKCIIEPUMEHTA. TexXHHKa 1a00paTOpHBIX padoT.

HarpeBaTenbHbie TPUOOPHI.

Uucteie BCIICCTBA, 0c000 YUCTHIC BCIICCTBA. HpI/IMeCI/I. CmMmecn.

MeTOI[BI IIO3HAaHUA B €CTCCTBO3HAHUH.

Box Bona. PactBopel. Mopckas u npecHast Boga. buosorndeckue ;xuaKkoCTu

ORI No O~ wWIN =

MaccoBas A0JI1 paCTBOPEHHOI'0 BEIICCTBA, UJIM IMMPOLUCHTHAA KOHIICHTPAIU BEUICCTBA B paCTBOPE

[ERY
o

. HaCI)IHIGHHI)Ie U NEPEChINICHHBIC PaACTBOPLI.

-
-

.MonenupoBanue

=
N

. CTpOCHI/IC BCIICCTBA. Pa3MepLI yactull. HanodacTuIlbel

[EY
w

.|Ctpoenue BemecTBa. Pazmepsl yactui. Hanouactuirst

[EEN
N

.KOJ'IHOI/IILHBIC CUCTCMBI: IOYBAa, T'JIMHA, IMPUPOAHBIC BOJAbLI, BO3AYX IbIM, MHUHCPAJIBI, XJ'IC6, MOJIOKO, Macilio,

KpPOBb.. .KOJ’IJ’IOI/IHHBIG 1 UCTUHHBIC paCTBOPHI

15.

MeTtoasl 1 CpeacTBa SMIIMPUICCKOTO UCCICAOBAHUSA

16.

Kak cTreneHp M3MEIbUYCHHOCTH BIUSCT Ha 06H_[y10 TJI0IIaib COIIPHUKACAOIINXCA YaCTUIL

17.

HanooObeKThI 1 06YCJ'IOBHCHHOCTL HUX YHUKAJIbHBIX CBOICTB PE3KUM YBCIIMUCHUCM ILJIOMIAIA ITOBCPXHOCTH YaCTUIL]

18.

HanooOBeKTH U 06YCJ'IOBJ'I6HHOCTI) HNX YHUKaJIbHBIX CBOMCTB PE3KNM YBCIIUUCHUEM IIJIOMIAAW ITOBEPXHOCTHU HaCTHUIL

19.

Moxn. Bosronka rona. Mon u3 anrexu

20.

«MaprannoBkay. [Ilepmanranar kanus
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http://www.edu.yar.ru/russian/projects/predmets/chemistry
http://www/

21.[Tepexuch Bogopoaa. CBoICTBA U MPpUMEHEHHUE MEPOKCH I BOIOPOIa

22.|AneTriicanumiioBasi KUCIOTa. ACKOpOMHOBAs KUCIIOTa

23.|[«3enmeHKay Wi OpUJUTHAHTOBBIN 3€JICHBIN

24. kMBLIO 9yIeCHOE)

25. Caxap, Kpaxmall, HE€JUII0JI03a — POACTBCHHUKH I''TFOKO3bL

26.|ATIOMUHMIA: BETMKHNA U y>KACHBIN

27.[YKCcycHas KUCIIoTa

28.|«Conenas Hallla XKU3HbY

29.|Bpen HuTpaToB: MU WU MpaBaa

30.DTan BBI60pa TCMBI, IIOCTAHOBKH LICJIM, 3aJa4 UCCIICAOBAaHUA .

31.|DTan BLIABUIKEHUS TUIIOTESHI.

32.[9ran MmIaHUPOBAHUS IYTH JOCTHIKEHUS IEJCH MCCIIeOBATEILCKUX (ITPOSKTHBIX) paboT U BRIOOpa HEOOXOIUMOTO
MHCTPYMEHTApHSL.

33.9ran mpoBenecHHUs y4eOHOTO HCCIeNOBaHUS (IMPOCKTHOH pPa0OOTHI) C TMPOMEKYTOYHBIM  KOHTPOJIEM 32 XOJIOM
BBHITIOJTHEHUS] U KOPPEKIMEH Pe3yIbTaTOB.

34.9tan oopmiieHus, mpeacTaBIeHuUs (3aIUThI) TPOAYKTA TPOSKTHON pabOThI

Chuucok HCNOJb3VEMbIX HCTOYHHUKOB

CnHcoKk OCHOBHOH JIMTEPATYpPbI:

1. Xumunueckas sauukaoneaus. T 1. M., 1988 r.
2. Kyxymkun FO.H. «Xumus Bokpyr Hacy, M. Beicias mkona, 2018 ..
3. B.U. Ky3nenoB «XuMusi Ha MOpore HOBOTO ThICSYENETUs», «XuMus B mikone» Ne 1, 2017.

4, AM. FOnun u gpyrue. «Xumus ais Bacy. M. «Xumua2002.

CnucoK JHUTepaTypbl VISl YYUTENs:

O.C. I'abpuensn, I'.I". JIsicoBa «HacTonpHast KHUTA yauTenst Xumuny. , Ipoda, 2017,

Anux6eposa JI.YO. 3anumarensHas xumusi. Knura s yqammxcs, yuuteneit u poaureneit. M.: ACT-ITPECC, 2017,
K.A. MakapoB «Xumus u 310poBse». M. «IIpocsemenue».2005.

1O.H. KopotsiteBa «XuMu4ecKre cajJoHbl KpacoThl». «XuMus B mkosue». Ne 1. 2005 r.

Ckypuxun .M., HeuaeB A.II. Bce o umie ¢ Touku 3penust xumuka. Cripas.u3ganue. M.:Boicmas mkomna, 2009
AxmeroB M. A., 3oposa E.JO. Obyuenune xuMHuu Kak IpoIecc pa3BUTHUS

SouhkwdE
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7. MO3HaBaTeNbHbIX cTpareruil yuamuxcs [Teker]/ AxmeroB M. A., 3oposa E.1O.// Hayka u mkouna.- 2015.- Ne 2.- C.81-87

8. JlazapeB B. C. IIpoekTHass AesITEIBHOCTh B IIKOJIE: HEUCIOJIb3yemble Bo3MokHocTH [Tekcr]/ Jlazapes B. C. //Bonpock
obpazoBanms. — 2015.- Ne 3.-C. 292-307.

9. Boposmos A. TIpoektHas 3amgaya [DnexrponHbiii pecypc] / Boponios A. - Xypuan «Hauanpnas mikonay.- 2007.- Ne 6. — Pesxxum
noctyna: http://nsc.1september.ru/article.php?id=200700608

10. Beenenue B HanoTexHonorun. Xumus [Tekcr]/ yuebHoe mocodue mis yuammxces 10 — 11 kimaccoB/ moj penakiuein AxMeroBa
M.A. - CII6: oGpa3oBarenbHbIi IEHTp «Y4dactue», O6pazoBatenbHbie poekThl, 2011 — 108 c. (cepust Hanomikora)

11.  Ta6puensna O.C., OcrpoymoB WN.I'. [Iponenesruueckuii kypc «Crapt B xumutoy»/ I'abpuensa O.C.- Kypnan «XuMusi B UIKOJIEH.-
2005.- Ne 8.- C. 19-26

12. I'ony6 I'.b., Ilepensiruna E.A., YypakoBa O.B. OCHOBBI IPOEKTHOHN AEATEIBLHOCTU ILIKOJIBHUKA: METOAMYECKOE IOCOOME I10

IIPEIoIaBaHMI0 Kypca (C UCIOIb30BaHUEM TeTpajeil Ha neyatHoi ocHoBe)/ Iloa penakuueit npodeccopa E.f1.Korana. - Camapa: M3natenscTBo
«YuebHas nureparypay, M3garensckuii nom «Demopoy. 2006. — 224 c.

Cnucoxk JuTeparypbl A 00y4alOIIMXCH:

1. B.A. BoiitoBuu «Xumus B ObiTy». M. «3nanuey. 2000.

2. «OHIMKIIONEUYECKUI cIoBaph 1oHOTo XuMuka» M. «llemarorukay, 2002.

3. «Qpymuty, Xumus — M. 000 «T ]l «M3natensctBo Mup kHuTH»», 2018.

4 Amuk6eposa JI.IO. 3annmarensHast xumus. Kaura s yaamuxcs, yaurenei u poxuteneit. M.: ACT-IIPECC, 2017,

5 Mup xumun. 3anumarenbHble pacckassl 0 xumuu. Coct. FO.M.CvupnoB. CII16.: «MuM-3Dkcmpecey, 1995.
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