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I[HosicHuTeIbHASA 3aIIUCKA
JlononHuTENbHAS. TIpOrpamMma oOIIepa3BUBAIONIETO Kypca  «YIUBUTENbHAs XUMHs»  COCTaBJ€HA B COOTBETCTBHH C TPEOOBaHUSMU
denepanbHOro rocy1apCTBEHHOI0 00pa30BaTENbHOIO CTaHAapTa 001Iero 00pa3oBaHUsl BTOPOTO MOKOJICHHS:
1. [IpumepHast ocHOBHasi oOpa3oBaTeibHas IIporpaMma OCHOBHOTO 00IIero oopazoBaHus (ogo0peHa pemieHueM (denepanbHOro yueOHo-
METOJIMYECKOT0 00BEIMHEHUS 110 0011eMy 00pa3oBaHuio (poTokos ot 28 utons 2016 r. Ne 2/16-3) — fgosreestr.ru;
2. TIucemo MunoOpHayku ot 28.10.2015 r. Ne 08-1786 «O pabouux nmporpaMmax y4eOHBIX TPEIMETOBY;
3. TIucemo Munob6pnayku ot 12.05.2011 r. Ne 03-2960 «O6 opranuzanu BHEYpOUHOH JESTETLHOCTH.
JlanHas mporpaMma siBJISIeTCS IPOrpaMMoii OOIIIEMHTEIUIEKTYaIbHOM HanpaBieHHOCTH. [IporpamMMa moctpoeHa Ha CieIyIoIMX TPUHIUIAX:
- [IpuHImI HAy9HOCTH (3HAHUSI OCHOBAHBI HA 00 BEKTUBHBIX HAYYHBIX (DaKTax).
- IlpunHuun mocnenoBaTeNbHOCTH U CUCTEMATHYHOCTU (0Oy4eHHE OT MPOCTOro K CI0KHOMY, «OT HE3HAaHHS K 3HAHHIO, OT HEYMEHHUs K
YMEHUIOR).
- [IpuHIMnI HAarNIATHOCTH (OCYILIECTBICHUE CBSI3M MEX/Ty KOHKPETHBIM M a0CTPAKTHBIM).
- [IpuHIIMIT OCMBICTIEHHOCTH (TIEPEHOC UMEIOIINXCS 3HAHUI B HOBYIO CHUTYAIIHIO).
- [IpuHIMI CO3HATENFHOCTH M aKTUBHOCTH (MIPUMEHEHNE 3HAHUH Ha IPAKTHKE).

AKTYyaJIbHOCTh NPOrpaMMbl OOYCIIOBJIEHA TEM, YTO B OOydYCHHH XUMHUH OOJBIIOC 3HAYCHHE HUMEET IKCHEPUMEHT. TOJBKO OCYIIECTBIISS
XMUMUYECKUH SKCIEPUMEHT, MOYKHO MPOBEPUTH JIOCTOBEPHOCTH MPOTHO30B, CIIEIAHHBIX Ha OCHOBaHUM TeOpHUHU. B mpolecce sKCIepUMEHTaIbHON paboThI
yyaiuecss MpruoOpeTaroT OMBIT MO3HAHUS PEabHOCTH, SBIISIONIMKCS Ba)KHBIM 3TarioM (QOpPMHUpPOBaHHS y HUX YOEKICHUH, KOTOpbHIC, B CBOIO OuYepelb
COCTaBJISAIOT OCHOBY Hay4YHOTO MUPOBO33peHHst. BOZMOYKHO, UTO IPOCHYBIIUKCS HHTEPEC K XUMHH MOKET MEPEepacTd B OyAyHIyo Ipodeccutio.

Ilenarornyeckas 1ejiecoo0pPa3HOCTh 3aKIIOYACTCS B TOM, YTO 0a30BBIA KypC IIKOJIBHOM MPOTrPaMMBI NMPEAyCMATPUBAET MPAKTHUYECKHE
paboThI, HO WX SIBHO HEIOCTATOYHO, YTOOBI 3aWHTEPECOBATH YYAIIUXCS B CAMOCTOSTEIILHOM IPHOOPETCHWH TEOPETUYECKUX 3HAHUN M
MPAKTUYECKUX YMEHUW W HaBBIKOB. [[1s1 9TOr0 B Kypc «YIUBUTENbHAs XUMHS» BKIIOYEHBI Haubosee sipKkue, HarjsjaHble, UHTPUTYIOIIHE
HKCIIEPUMEHTHI, CIOCOOHBIE YBIIEUh M 3aMHTEPECOBATh YJYAITUXCsl MPAKTHYECKONW HayKoW XMMuel. B pamkax HallMOHAIBHOTO TPOEKTa
«O06pa3oBaHKe» CO3[JaHUE LIEHTPA €CTECTBEHHO-HAYyYHOU HampaBlIeHHOCTH «Touyka pocTay MO3BOJHIO BHEAPHUTH B MPOTpamMmy HU(PPOBYIO
1a00paTOpPHI0 M KAauYeCTBEHHO HM3MEHHUTH Mporecc o0ydeHHs XUMHH. KOTM4eCTBEHHBIE SKCIIEPHUMEHTHI MO3BOJAT IOIYYaTh JOCTOBEPHYIO
nH(OPMAIIHIO O IPOTEKAHUHU TeX WM MHBIX XMMHUYECKUX MPOLIeccaxX, O CBOMCTBAX BEUIECTB. YUeOHbIH IKCIIEPUMEHT 110 XUMHH, IPOBOJANMBII Ha
TPaAUIIMOHHOM 00OPYAOBaHUM 0e3 MpHUMeHeHUs] NU(GPOBBIX JIA0OpaTOpHii, HE MOXKET IO3BOJIUTH B IOJIHOM MEpe PelIuTh BCE 3a7add B COBPEMEHHOM
mkosie. [udpoBas mabopaTopusi MOJHOCTHIO MEHSET METOJIUKY W COACPNKAHHE SKCICPUMEHTAILHOW JESTEIBHOCTH W PEIIaeT BBIIICTICPEUYUCICHHBIC
npobnembl. [IMpokuiA CIEKTp TATYMKOB MO3BOJISIOT yYAIIUMCS 3HAKOMHTHCS C TIapaMeTpaMy (U3UUECKOro SKCIIEPHUMEHTa HEe TOJHKO Ha KaueCTBEHHOM
YPOBHE, HO U Ha KOJUYCCTBCHHOM. HI/I(l)pOBaH J'Ia60paTOpI/I$I IIO3BOJIACT BCCTHU ,I[J'H/ITCHLHBIﬁ SKCIICPUMCHT OaK€ B OTCYTCTBUH ISKCIICPpUMCHTATOpA, a
qacTtoTra H3MepeHHI>II HEMOJABJIACTHA YCJIOBECUECKOMY BOCIIPUATHIO.
Ha ocHoBe monmy4eHHBIX HSKCIEPHUMEHTAIbHBIX MAHHBIX OOy4aeMble CMOTYT CaMOCTOSITENIBHO JeNlaTh BBIBOJBI, 0000IIaTh pe3yabTaThl,
BBISIBIISITH 3aKOHOMEPHOCTH, YTO OJHO3HAYHO OYJIET CITOCOOCTBOBATH TOBHIIEHHIO MOTHBAIIMN O0yYESHHUS IKOJIHHUKOB.

Ieasb nporpamMmsl:
- (hopMHUpOBaAHHE Y yUAIIUXCS HAYYHBIX NPEACTABICHUN O XUMHUU B MTOBCETHEBHOM KH3HH YEIOBEKA Yepe3 MpoOyKIeHHe HHTEpeca U
pa3BuTHE MPOHECCHOHATBHBIX CKJIOHHOCTEH K MPEeIMETY XUMHSI,



- CO3aaHHC yCJ'IOBI/Iﬁ AJId Pa3BUTUA Y 06yqa101ul/1xca CCTCCTBCHHO-H&y‘IHOﬁ, HH(l)OpMaL[PIOHHOfI Tr'paMOTHOCTH, (l)OpMI/IpOBaHI/I}I KPUTUYCCKOIO U
Kp€aTUBHOI'O MBIIJICHHUA, COBEPIICHCTBOBAHUA HABBIKOB CCTCCTBCHHO-HaquOﬁ HaIpaBJICHHOCTH, a TaKXK€ IMOBBIIICHUA Ka4€CTBA O6pa3OBaHI/I5{.

3agaun:
Oo0pa3oBare/bHbIE:

®  pacIIMPUTh KPYro3op y4alluxcsi O MUPE BEILIECTB;

®  JCII0JIb30BaTh TEOPETUUECKHUE 3HAHUS 110 XUMUHU HA IIPAKTHKE;

e 00y4YHTb TEXHUKE O€30MMaCHOCTH MTPH BHIOTHEHUN XUMUYECKHUX PEaKIHii;

e cdopMHPOBATH HABBIKK BBIITOJHEHHUS TPOEKTOB ¢ ucnonb3oBanueMm UKT u nuppoBoro o6opynoBanus;

® BBIIBUTH TBOPYECKH OJAPEHHBIX OOYYAIOUIMXCS U [IOMOYb UM IPOSBUTH CEOSl.
PazBuBarommue:

e Cri0coOCTBOBAaTh Pa3BUTHIO TBOPUECKUX CIIOCOOHOCTEH 00ydaromuxcs;

e (¢opmuposars UKT-koMnereHTOCTH;
Bocnurarejbubie:

® BOCIHUTATh CAMOCTOSITEILHOCTh IIPU BHIIIOJHEHNUH PAOOTHI;

® BOCIHUTAaTh YYBCTBO B3aMMOIIOMOIIH, KOJUIEKTUBU3MA, YMEHHE pab0oTaTh B KOMaH/Ie; BOCIIUTATh YyBCTBO JTMYHON

OTBETCTBEHHOCTH.
CBs13b cofiep:KaHUsI NPOTPAMMBI BHEYPOYHOI 1eATeIbHOCTH € Y4eOHBIMH NPeAMETAMM:
Kypc BHEYpOUHOI1 e TeTbHOCTH UIEHHO U COJepKATENbHO CBsI3aH ¢ 0a30BBIM KYPCOM XMMHHU U IO3BOJIET MOAJIEPKUBATh B3aUMOCBSI3b

TEOPUU U MPAKTUKU, GOPMUPYET YCTONUHBYIO MOTPEOHOCTh MPUMEHSTD MTOJyUE€HHbIE 3HAHUSI U HABBIKY B TOBCEIHEBHOM KU3HHU.
[TporpammMa nocTpoeHa Ha OCHOBE MeKIPeIMeTHOM MHTerpaumuu ¢ pu3nKoi, MaTeMaTuKoi, OMOJI0ruel U JPYruMH €CTECTBEHHO-HAyYHBIMU
npeIMeTamMu.
Oco0eHHOCTH pean3anuu NPOrpaMMBbl:
Bo3pact o0yuarwmuxcsi: [I[porpamma opueHTHpOBaHa HAa BOCIIUTAHHUKOB B BO3PACTE
13-17 net Ge3 cnennanbHOM MOATOTOBKH.
®opMbl 3aHATHI: Oece/Ibl; JIEKINH; CEMUHAPBI; TPAKTUYECKOE 3aHATUE; XUMUUECKUN SKCIIEPUMEHT; paboTa Ha KOMIIbIOTEpE; SKCKYPCUU;
BBITIOJTHEHUE U 3alIUTA IPOEKTOB.
Pe:xum npoBeaenusi: 34 yaca B rox - 1 pa3 B Hezenmto. Bee 3aHsATHS 110 BHEYpOUYHOH EATEIIEHOCTH MPOBOISTCS TIOCIIE BCEX YPOKOB OCHOBHOTO
pacnucaHus, IPOJOJKUTEILHOCTh COOTBETCTBYET pekoMeHaauusm CanlluH, 1. e. 40 munyT.
MecTto npoBeeHusi: 3aHATUS IPOBOAATCS B yueOHOM kaOuHeTe xumuu MBOY «Hapmonckas COIL».
3nopoBbecOeperaroiasi opranuzanusi 00pa3oBaTeIbHOTO MpoLecca MPEANoaraeT UCHoab30BaHue (HOpM U METOJ0B OOYUEHHs, aJeKBaTHBIX
BO3PACTHBIM BO3MOKHOCTSIM IIKOJIbHHUKA: MPAKTUYECKUE paOOThI, SKCIIEPUMEHTHI U OeCeIbl.
Buabl 1esiTeJIbHOCTH: TIPEAYCMOTpPEHBI TeopeTrnueckue (204.) u npaktudeckue 3ausatus (144.).

IlnanypyemMpblie pe3yJabTAThl OCBOEHHS 00YVUAIONIMMUCS NPOrpaAMMBI (BHEYUEOHOH) BHEYPOUYHOM 1eATEIbHOCTH



JIn4HOCTHBIE pe3yJIbTaThI:
- 0CO3HaBaTh €IMHCTBO U LIEJIOCTHOCTh OKPY’KAIOIIEr0 MUPa, BO3MOXKHOCTH €0 O3HABAEMOCTH U OOBSICHUMOCTH Ha OCHOBE JOCTHKEHHH
HayKH;
- IIOCTEIICHHO BBICTPAaNBaTh COOCTBEHHOE LIEJIOCTHOE MUPOBO33PEHUE: OCO3HABATH OTPEOHOCTh U TOTOBHOCTh K CAMOOOPa30BaHUIO, B TOM
4lCJIE U B paMKaxX CaMOCTOSITEIIbHOM JEATENIbHOCTH BHE LIKOJIBI;
- OLICHUBATb )KU3HEHHbIE CUTYAIMH C TOUYKH 3peHHsI 0€3011aCHOr0 00pa3a ®U3HU U COXPAHEHUS 310POBbS;
- OLICHMBATh SKOJIOTMYECKUN PUCK B3aUMOOTHOLIEHUH Y€JI0BEKA U IPUPOJBI.
- (popMHpPOBaATh SKOIOTUYECKOE MBILIUIEHUE: YMEHHUE OLIEHUBATh CBOIO JESITEIbHOCTh U MOCTYIKH JIPYTUX JIOAEH C TOUKU 3PEHUS] COXPAHEHUS
OKpY’KaIOIIEH CpeJibl - FapaHTa KHU3HU U 0JIaronoiydus JiroJel Ha 3emie.
MeTtanpeaMeTHBIMH pe3yIbTaTaMH U3yYeHUsI Kypca «Y TUBUTEIbHAsI XUMUA» ABIIsETCS GOPMUPOBAHNE YHUBEPCAIbHBIX YUEOHBIX 1eHCTBUN
(YYD).
PerynsTusubie YY/:
- CaMOCTOATENILHO OOHAPYKUBATh U (POPMYIUPOBATH YUEOHYIO IIPOOIEMY, ONPEAEIATh Lielb y4eOHOM! AeITeNbHOCTH;
- BBIJBUIaTh BEPCUU pEILIEHUS IPOOIEMbl, 0CO3HABATh KOHEUHBIN pe3yibTaT, BIOUPATh U3 MPEUIOKEHHBIX U HCKATh CAMOCTOSATEIIBHO
CpeACTBa IOCTUKECHUS LEIH;
- OCYIIECTBJIATH LeJIeNoNaraHue, BKIIoYasi IOCTAaHOBKY HOBBIX 1ieJiel, TpeoOpa3oBaHKe IPAKTUUYECKOM 3a/1a4 B 103HABATENIBHYIO;
- COCTaBJIATH (MHIUBHUIYaTbHO WM B TPYIIIE) TUIAH PEIICHUS IIPOOIIEMBL;
- paboTas 10 IJIaHy, CBEpATh CBOU JCHCTBUS C LIEJIbIO U, IPU HEOOXOIMMOCTH, UCTIPABIIAThH OIIMOKH CAaMOCTOSITEIbHO;
- YYUTBIBATh pa3Hble MHEHUS U CTPEMUTHCS K KOOPIMHAIIMH PA3IMYHBIX TO3ULIMNA B COTPYIHUYECTBE;

- B IMAJIOTe C yYUTEJIEM COBEPIIEHCTBOBATh CAMOCTOSITENILHO BBIPAOOTaHHbIE KPUTEPUH OLICHKH.

[Mo3naBarteabubie YY/I:
- aHAJIUM3HPOBaTh, CPAaBHUBATD, KJIIaCCU(UIIMPOBATH M 000011aTh ()aKThI U SIBICHUS. BBIABIATH MPUUMHBI U CIIEICTBUS IPOCTHIX SIBICHUH.
- OCYHIECTBJIATH CPAaBHEHUE, KJIACCU(DUKALNIO, CAMOCTOSATENIBHO BHIOWPAst OCHOBAHMS U KPUTEPHH [T yKa3aHHBIX JJOTMUYECKUX ONeparuii;
- CTPOMTB JIOTUYECKOE PACCYKIEHHUE, BKIIIOUAIOLIEE YCTaHOBICHUE TPUUNHHO-CIIEICTBEHHBIX CBS3EH.
- C03/1aBaTh CXEMaTUYECKHE MOJIENH C BbIJICJIEHUEM CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTA.
- COCTABJISATH TE3UChI, Pa3JIMUHBIE BU/IbI IUIAHOB (ITPOCTHIX, CIOKHBIX U T.I1.).
- npeo0pa3oBbIBATh NH(POPMAIIMIO U3 OJHOTO BUJA B Ipyroi (TabauIly B TEKCT U MIp.).
- yMeTb OIpeesATh BO3MOXKHbIE HCTOUHUKH HEOOXOJUMBIX CBEIEHUH, TPOMU3BOIUTH MOUCK MH(OPMAaLIMY, AaHAJTM3UPOBATh U OLIEHUBATH €€
JIOCTOBEPHOCTb.
- 0000111aTh MOHSTHUS - OCYIIECTBIIATH JOTHUECKYIO ONEPALINIO IEPEX0/Ia OT MOHATUI ¢ MEHBLIUM 00BEMOM MOHATHUAM € OOJIBIITUM 00BEMOM;
- CTPOMTH JIOTHUYECKHE PACCYKICHHS, BKIIIOYAIOIINE YCTAaHOBJIECHUE MPUYMHHO-CIIEACTBEHHBIX CBA3EH.
- OOBSICHATH SIBJICHUS, IIPOLIECCHI, CBS3U M OTHOILIEHHSI, BBIABIISIEMbBIE B XOZI€ UCCIIEI0BAHMSI, OCYILECTBIISATH BBIOOP Hanboee 3¢ (HeKTUBHBIX
CIOCOOOB pelIeHNs 33aa4 B 3aBUCIMOCTH OT KOHKPETHBIX yCIOBHUH.

KommyHnukarusubie YY/I:



- yMeTb (hopMyaupoBaTh COOCTBEHHOE MHEHHME M MO3MIIMIO, APTYMEHTUPOBATh €€ U KOOPAMHUPOBATh €€ C MO3UIUH apTHEPOB B
COTPYZHUYECTBE MPH BBIPAOOTKE OOIIEr0O pEIIeHUs] B COBMECTHOM JeSITEIbHOCTH;

- 0TOOpaXkaTh B PEUM COJECPKAHNUE COBEPILIAEMBIX IEHCTBUM, KaK B (hOpME TPOMKOH COLMATIM3UPOBAHHOM peun, Tak U B (hopMe BHYTPEHHEH
peuy;

- YMETb apryMEHTUPOBATh CBOO TOUKY 3pEHMUS;

- YMETb OCYIIECTBIISTh B3aUMHBI KOHTPOJIb 1 OKA3bIBaTh B COTPYJHHYECTBE HEOOXOAMMYIO B3aHMOIIOMOIIIb;

- yMeTb paboTaTh B IPYIIIE - yCTaHABIUBATh paboune OTHOIIEHUs, 3 (PEKTUBHO COTPYAHNYATE U CIIOCOOCTBOBATH IPOAYKTUBHON
KOOTIepaLnH.

IIpeaMeTHBIMU pe3yIbTaTaAMHU U3YUYCHUS [TPEIMETA SIBIISIOTCS CIEAYIOUINE YMEHUS:

- OCO3HAHHUE POJIU BEUIECTB;

- OTIPE/ICIISATh POJIb PA3THMYHBIX BEIIECTB B IPUPOJIE U TEXHHKE;

- OOBSICHSATB POJIb BEIIECTB B MX KPYTOBOPOTE;

- PacCCMOTpEHHE XMMHYECKUX MPOLECCOB,;

- MCTIOJIb30BaTh 3HAHUS XUMUH IIPU COOJIIOICHUM TTPABUII HCIIOIB30BAHUS OBITOBBIX XUMHUYECKHUX MTPEMApaTOB;
— pa3nu4aTh ONMacHbIe M Oe30NacHbIC BEIIECTBA;

- IPUBOJIUTH PUMEPHI XUMHUYECKUX TTPOLIECCOB B IPUPOJIE;

- HAXOJUTb YEPThl, CBUAETEIILCTBYIOIINE 00 OOLIMX MPU3HAKAX XUMHUECKHX IIPOLIECCOB U UX Pa3JINuusX;

- UCTOJIb30BaHNE XUMHUYECKUX 3HAaHUH B OBITY;

- OOBSICHATH 3HAUEHHE BEIIECTB B )KU3HU U XO3IHCTBE YEIOBEKA,

- OOBSCHATH MUP C TOUKH 3pEHUS XUMUU;

- (hopmupoBaTh npeacTaBIeHNs 0 OyAyIeM NpodeccnOHaTbHOM BBIOODE.

Kpome Toro, 3aHsATHS MpHU3BaHBI MPOOYIUTH y y4YaIIUXCS WHTEPEC K XMMUYECKOH HayKe, CTHMYJIUPOBATh JalbHEHIIee W3yYeHUE XUMHH.
XuMHuUecKkue 3HaHusA, CHOPMUPOBAHHBIE HA 3aHATUAX, MH(MOPMAIMOHHAs KyJIbTypa YYalIUXCs, MOTYT OBITh HCIIOJIb30BaHbl MMH JIJIS
PACKPBITUS PA3TUYHBIX TPOSIBICHUH CBS3H XUMUU C )KU3HBIO.

B mportecce popMupoBaHUS IKCHEPUMEHTATBHBIX YMEHUH YUYEHHMK OOyJaercss MPeJCTaBIsATh HMHPOPMANUI0 00 HCCIeOBaHUN B

YETBIPEX BUJIAX:

* B BepOaJbHOM: ONMCHIBATH HKCIEPUMEHT, CO3/7aBaTh CJIOBECHYIO MOJENb SKCIEpHUMEHTa, (PUKCHpPOBAaTh BHHMAaHHE Ha H3MEPSEMBIX
BEIMYMHAX, TCPMUHOJIOTHH;

* B TaOJMYHOM: 3aIOJHATH TAOJHIIBI JAHHBIX, JIOKANUX B OCHOBE MOCTPOCHHS TPaQHKOB (IIPH 3TOM Yy YYalIUXCs BO3HUKAET MEPBUYHOE
NpeJCTaBIeHUEe O MaciTabax BEJIHYNH);

* B rpaMuecKoM: CTPOUTh T'papHKH MO TAOIUYHBIM JAHHBIM, YTO Ja€T BO3MOKHOCTH IE€pPEXoja K BBIIBHKEHHIO THUIIOTE3 O XapakTepe
3aBUCUMOCTH MEXJ1y BETUYMHAMH (IIPU ATOM YUMTENb MOKa3bIBaeT NMPEHMYILECTBO B BU3yalM3allMM 3aBHCHUMOCTEH MEXAY BEIMYMHAMM,
HATJSITHOCTh M MHOTOMEPHOCTB); B BHJE MaTeMaTHUECKUX YpPAaBHEHWH: [aBaTh MaTEMaTHYECKOE OIMCaHWE B3aUMOCBS3H BEIWYHH,
MaTeMaTu4eckoe 00001LIeHue.




[Tepexo OT KakI0OTO ATana npeAacTaBieHUsT HHGOPMAITUU 3aHUMAET JOBOJBLHO OOJBIION MPOMEXKYTOK BpeMeHU. B 7—8 kmaccax »ToT
Iporecc HeoOX0IUM, HO B CTapIIUX Kaccax MOKHO ObUIO Obl 3TO BpeMs MOTPATUTh Ha pelleHue Oojee BaXHbIX 3ahad. B sToM miaHe
udpoBeie  1a00pAaTOPUM CYIIECTBEHHO SKOHOMST BpeMsa. OJTO BpeMms MOXHO mnotpatuth corimacHo @PI'OC nHa QopmupoBanue
UCCJIEOBATEIbCKUX YMEHUM YyJallUXCsl, KOTOPBIE BBIPAYKAIOTCS B CIECIYIOIIMX ACHCTBUSX:

* onpezeneHue npoOIeMsl;
* [I0OCTaHOBKA MCCIIEA0BATEIbCKOM 3a1auH;
* [UIAHUPOBAHKE PELICHUS 3a1a4u;
* IOCTPOEHUE MOJICIIEH;
* BBIJBHI)KEHUE TMIIOTES;
* SKCIIEpUMEHTAJIbHASI IIPOBEPKA TUIIOTES;
* AHAJIM3 JaHHBIX SKCIIEPUMEHTOB WU HAOJII0ICHUII;
* popMyITHpPOBaHKE BHIBOIOB
OcHoBaHMeM /11l BblieJleHUs TPeOOBaHMII K YPOBHIO MOATOTOBKM OOy4arOlIMXCs BBICTYIIA€T OCHOBHAs 0Opa3zoBaTesbHAs IporpamMma
MBOY «Hapmonckas COLL».
Cnoco0bl1 onpenesieHUs1 pe3yJbTATUBHOCTH:
- Hauanvnouii konmpons (cenmadps) B Bujie BU3yaJbHOI0 HAOJIOJEHUS MeJjarora 3a coOJ0JeHHEM BOCIIMTAHHUKAMH TEXHUKHU
0€30MacHOCTH, TIOBEACHUEM IIPH paboTe C MOCIEAYIOINM 00CYKICHHEM;
- Tekywyuii Konmponv (¢ meuenue ¢cezo yuedH020 200a) B BUJie BU3yalbHOTO HaOJIIOCHUS [I€/1arora 3a IpolecCOM BbINOJIHEHUS
yUYalUMUCS MPAKTUYECKUX padoT, MPOEKTOB, MHANBHUIYaJIbHBIX 3aJJaHU, ydacTHs B IPEIMETHOM HeJlelie eCTECTBO3HAHNS;
- IIpomesricymounuiii Konmpons (memamuueckuil) B BUI€ IPEIMETHON TUArHOCTUKH 3HAHWSI 1ETbMU IPOMACHHBIX TEM;
- Hmozoewtit kKonmpons (anpensv -maii) B BUAE U3YUCHHUS U aHAIU3a NPOJYKTOB TpyJa ydauuxcs (IpOEKTOB; cooOIeHul, pedeparos),
npolecca OpraHu3auy padoThl Ha/l IPOAYKTOM M TUHAMHMKH JTUYHOCTHBIX M3MEHEHHH.
®opmbl yuéTa 3HAHMI, YMEHU IPH peain3alliy NporpaMMmel.
- Ormpoc;
- OO6cyxnenue;
- CamocTtosiTenpHas padoTa;
- TectupoBanue;
- [Tpe3enTanus u 3ammTa TBOpUECKON paboThI (POEKTHI U JP. ).
B koH11e yueObHOro rosia 00y4aronuics 10JKEeH BBIOTHUTD U 3alIUTUTh IPOEKT.



TemaTnyeckuii NJIaH AONOJHHUTEIbHON NPOrPaMMbI 001IEPA3BUBAIONIEI0 KYPCa «YINBUTENbHAS XUMHSA»

Ne ii/nt Ha3ssanue pasaena Tema 3anaTHS Bcero Mpak-
Teopus
4acoB THKA
Pazpmen 1. BBonHoe 3aHsTHE. 1
Beenenue. (2u.)
1 2
MecTo XUMHH B €CTECTBO3HAHUH 1
Paznen 2. Bemtectpa. IIprembl 00pamieHus ¢ BEIecTBaMu. 1
JKCcnepuMeHTATbHbIE 0CHOBBI XHMHH.
(8u.)
[IpaBuia 6e30macHO padOTHI IPU 1
MPOBEJICHUHN SKCTIEpUMEHTA. TeXHUKa
mabopaToOpHBIX padoT.
HarpeBaTenbHble TPUOOPHI.
YucThle BelecTBa, 0co00 uncThie BemecTa. [Ipumecu. Cmecu. 8 1
2
MeToIbI TI03HAHMUS B €CTECTBO3HAHNM. 1
Bopa. Pacteopsl. Mopckas u ipecHast Boaa. bruosiornueckue sxuIKocTi 1
MaccoBas 71011 paCTBOPEHHOT'O BEIIECTBA, WK MPOICHTHAS 1 1
KOHIICHTpAIHS BEIISCTRA B
pactBope
HacpblmeHHbIe ¥ TIEpECHIIIIEHHBIE PACTBOPHI. 1
Paznen 3. MonenupoBanue 1
3HaKOMUMCH ¢ MUPOM HAHOYACTHUIL
8
3
(84.) Crtpoenne BemecTBa. Pasmeps! wactuir. HanogacTuiipt 1 1




KOJ’IJ’IOI/II[HLIC CHUCTCMBI: TIOYBA, I'NIMHA, IPUPOAHLIC BOAbLI, BO3AYX AbIM, MUHCPAJIBI, XHC6,
MOJIOKO, MacCJiO, KpOBb.. .KOJ'IJ'IOI/II[HI)IC 1 UCTUHHBIC paCTBOPLI

MeTtonbl ¥ cpecTBa SMITMPHIECKOTO UCCIICIOBAHUS

Kax crenenp n3MeNpYeHHOCTH BIFSIET Ha OOIIYIO TIIOIAAb COMTPUKACAIONINXCS YACTHII

HanooOBseKThI 1 O6yCJ'IOBJ'IeHHOCTI: HX YHUKAJIbHBIX CBOICTB PE3KUM YBCIIMUCHHUEM
rjaomanaun MMOBEPXHOCTHU YaCTHUILL

Paznen 4.
XuMus Ha CTPasKe 310POBbSI.
(64.)

Hon. Bosronka iona. Mox u3 anteku

«Maprannoskay». [IepmManranar kanus

Ilepexuck Bogopona. CBONCTBa U TPUMEHEHHE EPOKCHIA BOAOPOa

ANCTHICATMIIAIOBAS KUCJIOTa. ACKOPOMHOBASI KUCIIOTA

«3eneHKay Uil OpUILTHAHTOBBIN 3€IEeHBIH

«MBE110 qyaACCHOCH

Paznen 5.
XuMus NUIUA

(54.)

Caxap, Kpaxmall, OeJUI0J103a — POACTBCHHUKHU INTFOKO3bL

ATIOMUHMA: BETUKUAN U YKaCHBIN

YKCycHas KHCJIOTa

«CoreHas HalIa )KA3HL)




Bpen HutpaToB: Mu¢ 1 npasna 1
Pasgeun 6. 1. Dman svibopa memwvl, NOCMAHOBKU Yeu, 3a0a UCCIEO08AHU .
Pabora nax npoexramu. 2. Dman 8vl08UNCEHUS 2UNOMESD.
(54.) 3. Dman naanuposanus nymu 0ocmudicenus yeael uccie008amenbCkux (MpoeKmublx) 1
pabom u 8b160pa HEOOXOOUMO20 UHCNPYMEHMADUSL. 5
4. Dman nposedenus yuebH020 UCCie008aHus (NPOeKmMHOU pabomol) ¢ NPOMENCYMOUHbIM 1
KOHMPOJIeM 3a XO0OM GbINOTHEHUSL U KOPPEKYUEl Pe3yTbmamos.
5. Dman ogpopmaenus, npedcmasnenus (3auumsl) npooOyKma npoeKmuo pabomul 1
HUTOI'O: 34 18 16

S:QZ]QD)KQHI/IQ Kypca

I/IHCprKTa)K 10 TEXHUKE O€30ITaCHOCTH MMPOBOJUTCA HAa KAKAOM 3aHATHU NEPECI IIPOBCACHUECM SKCIICPUMCHTA.

2. BseneHue
2.1 Beoonoe 3anamue. 3HaKOMCTBO YYaIIUXCsI C HOBBIM y4€OHBIM KYpPCOM BO BHEYPOUHOMU IESTEIBHOCTH.
2.2 Mecmo xumuu ¢ ecmecmeo3nanuu. 3apoxXaeHIE XUMHUH Kak Haykd. CBsI3b XUMUH C TIPAKTUIECKON KU3HBIO YEITOBEKa.

IIpaxmuueckas yacme.
Co3nanue mo3HaBaTeIbHBIX KPOCCBOPJIOB U IPYTUX MHTEPAKTUBHBIX yIpakHeHHU Ha LearningAps.org mim MyTest.

3. OJKcnepuMeHTAJbHbIE 0CHOBBI XUMHUH
3.1 Bewecmea. Illpuemut oopawenusn c eeugecmeamu.

Wzyuenne npaBui TEXHUKH 0€30IaCHOCTH, MPEIYPEXKAAIOINX U 3anperaromux 3HakoB. [lepsas nomoius. [IpoTnBonoxapHsle cpeacTBa 3amUThI.
3HAKOMCTBO C BEIIECTBaMH, BCTPEUAIOIIUMIECS B OBITY: HO/JHAs HACTOWKA, Me/lb, ATFOMUHUMA, COJb, TIUIIEBas COJa, TMMOHHASI KUCIIOTA, YKCYCHAs
KHCJIOTa, BOJA, MEOHbIH Kynmopoc. OTnuyue BemecTB N0 (U3MYECKUM CBOMCTBAaM: arperaTHOE COCTOSIHME, LIBET, 3alax, BKYC, PaCTBOPUMOCTb.
[IpaBuna xpaHeHus BemlecTB B JlabopaTopuu. TOKCHYHOCTH BELIECTB VIS JKUBBIX OPraHU3MOB OIPEAEISIETCS UX XMMHYECKUMH CBOWCTBAMH, UX
CIIOCOOHOCTBIO BCTYMaTh B XMMHYECKHE peakuuu. [IposiBIEHUS TOKCHYHBIX BEUIECTB y UEIOBEKA: XUMHUECKHUN OXOT, pa3fApa)K€HHe CIU3MCTHIX
000JI0YeK, KaTap JbIXaTelbHBIX MYTEH, ajlepruuecKre peakihd, OCTPhle JepMaTHThI, KaHIEPOTCHHOE [IeHCTBUE, TOPAXKEHUS OpPraHoB,
BO3MOXHOCTb JIETAJIbHBIX McX0n0B. IlpaBmiia otbopa BemiecTB (TBepIbIe, MOPOLIKOOOpa3HbIE, XUIKUE, BOJHBIE PACTBOPHL, 0CO00E BHUMAHHE —
paboTa TOJIBKO C MaJbIMH 00bEMaMH BEIIECTB).

Tecm Ha ocHOBe 3a1aHMii U3 oTKpbITOro 6anka ®UIIHN (paznen «MeTo bl TO3HAHHD»)

3.2 IIpasuna 6e3onacnoii pabomut npu npoeedenuu sxcnepumenma. Texnuka nadbopamopusix paoom.

3HAKOMCTBO C JIAOOPAaTOPHBIM OOOpPYIOBaHWUEM: CTEKISIHHAS MOCYyJa (XMMHUYECKHE CTaKaHbI, KOJOBI, BOPOHKH, JICITUTEILHbIE BOPOHKH, MepHas
Mocy/1a), BECHI, INTATUBHI 11 NPOOMPOK U MPHOOPOB, HarpeBaTeNbHBIN NprOOp-ciupToBKa, hapdoposas mocyna (BeIIaprBaTENbHbIC YaIIKH, THIIIH,
CTYIIKH, IIMATENN) U Jp.

BesonacHas paboTa co cTeksIoM, MpoOKaMu (AEMOHCTpALHS Pe3KH CTEKISIHHBIX TPYOOK, MX HAarpeBaHus AJIsl U3MEHEHUS (POPMBI).

Ilpaxmuueckas wacmo.




Co6opxka mpubopa 11 nomydyeHus ra3oB. [IpoBepka Ha repMETHYHOCTb. 3aKpEIUICHUE €ro Ha ITaTuBe. PUCYHOK pruOopa mpu moMoru Tpagapera.
3.3 Hazpesamenvhvie npuoopel.
CmmproBka. ['azoBas ropenka. Imntka. Bonsaas 6ans. Haznauenre HarpeBaTeIbHBIX TIPHOOPOB.
N3ydeHne ciupTOBKH: COCTABHBIE YACTH U MX (PYHKIIHA.
I'oprouee TOMIMBO JTsi CHUPTOBOK: ATHIIOBBIN ciupT. OCOOCHHOCTH pEaKIMU FOPSHHUS: BhIJICICHHE Tellia 1 cBeTa. Cyxoe roprouee
[IpaBuna HarpeBaHus MPOOHMPOK C BOAHBIMH PAacTBOpaMH (IIPENBApUTENHHBINA MPOTPEB BCEH MOBEPXHOCTH, OOS3aTENbHBIN HAKJIOH MPOOHPKH,
OTBEPCTHE MTPOOUPKHU «OT CeOsI», 3aKpeTIeHUE AepKaTeNs MPOOUPKH).
Hcnonp3oBanne TUTIeH Mpy MpOKaIMBaHWH BellecTB. HasHadueHne onepayuy mpoKaaTuBaHus.
Ipaxmuueckas yacmo.
Nzyuenue miamenu. PUCyHOK miaMeHH.
C6opka mpubopa 1Sl BRITTApHUBaHUS COJH (KOJBIIO Ha MITATHUB, BRITIAPUBATEIbHAS YaIllKa, BOJHBIA PacTBOP COJIH, CTUPTOBKA). PrcyHoK mpubopa
pu ToMoI| TpadapeTa.
3.4 Yucmute éemgecmeaa, ocooo yucmeole eeujecmea. Ipumecu. Cmecu. CriocoObl OUNCTKH BEUIECTB OT MPUMECEH U pa3JelieHus: CMecei.
OunsTpoBanue. [leperonka. Kpucramnuzanus. Pa3nencHue ¢ TOMOIIbI0 MarHUTA, AEIUTEIHFHOM BOPOHKHI
Ipaxmuueckas yacmo.
1 BapuaHT: cMeCh PEYHOI0 IeCKa U caxapa.
2 BapUaHT: CMECh PEUHOTO IECKa U TIOBAPEHHOU COJIH.
CocTaBUTh CXeMy TIOCJIEIOBATEIbHOCTH Ollepanuii (pacTBOpeHHe, (WIBTpOBaHWE, BhIMapuBaHue). CpaBHUTh M OOCYIWUTH PE3yNbTAaTHl JBYX
BapuaHToB. OOpaTUTh BHMUMAaHHWE HAa CMECh caxapa M Iecka (y HEKOTOPBhIX YalllKHd MOKPBLUIMCh KOPHUYHEBOW MAaccoi), Ha Ba)KHOCTh YCIJIOBHIMA
MPOBEJICHYSI PKCIICPUMEHTA, B JAHHOM CJIy4ac Ha CBOCBPEMEHHOE MPEKpalllcHUE Harpera.
3.5 Memoowt noznanus é ecmecmeo3Hanuu.
Habmonenue. Oxciepument. MoaenupoBaHue.
YcnoBus npoBeieHUs HaOIOACHHUS KaK OCHOBHOTO METO0]1a TIO3HAHUS. MBICIIUTEIIbHBIN U peabHBIN 3KCIIEPUMEHT. Y HUBEPCAJIbHBIC 3HAHUS
YeJIOBEUECTBA Ha OCHOBE HaOrOIeHNsA. DU3NYSCKUE U XUMUYECCKHE SBIICHMSL.
Ipaxmuueckas yacmo.
BpoyHoBckoe nBrxeHHe 107 MUKpockonoM. OOHapyXeHHe KHUpa B ceMeHax mojacosiHedHuka. OOHapyxeHue Kpaxmaia B Kaprodere.
OO0HapyXeHHe YTIeKUCIIOTO ra3a B BBIIbIXaeMOM Bo3ayxe. JlobaBneHne 1TuMoHHON KUCIOTH B 4ail. Odopmienre paboThl.
HazBanwue ornbiTa Kak BbInosHsm Urto HabmIO 1A

OO0paTuTh BHIMaHHUE Ha IPAKTHYECKUE 3aITaHUS TIPOILIBIX 3aHATHH. AKIIEHTUPOBATh, YTO METO/I HAOIFOICHUS — OCHOBHOM METO/I TIO3HAHUSI.
3.6 Booa. Pacmeopul. Mopckas u npecras 600a. Buonozuueckue scuoxocmu: KpoBb, umda, KIETOUHBIA COK. DKOJOTHUECKUE TIPOOIEMBbI BOJIBI.
DNEKTPONPOBOTHOCTH KaK CBOMCTBO PACTBOPOB AIIEKTPOJIUTOB (TIpaBUia OE30MAaCHOCTH C AIEKTPOIIPHOOpaMHu).
Ipakmuueckas uacmeo.
OrnpeneneHre ¢ MOMOIIBIO 3IEKTPONPOBOJHOCTH PACTBOPOB: B KAKOM XMMHYECKOM CTaKaHE HAXOJIUTCS NUCTWUIMpPOBaHHas Boja. JlaHbl Tpu
pacTBOpa: pacTBOp IMOBapEHHOW COJU, PACTBOP caxapa, JUCTUUIMPOBaHHas Boja. OdopMieHHe paOoThI.
HasBanue pactBopa Uro Habmro1aeM (3aropaeTcs JIAaMITOYKA FITH HET)




Kak pacno3naTh: B KakoM cTakaHe — JUCTWLIMPOBAaHHAs BOJa W pacTBOp caxapa. JIOJDKHBI MPEUIOKUTH JBa croco0a: OpraHoJeNTHYECKUN 1
BBITapUBaHUE.
IIpoext «M3roToBaeHne caMoIeIbHOIO IPUOOPA IS UCCIIEA0BAHUS JIEKTPOIPOBOIHOCTH PACTBOPOBY

3.7 Maccosas 0021 pacmeopeHH020 6euiecmea, Ui RPOYEeHMHAA KOHYEeHMPAUUs 6eulecnea 6 pacmaope.
BssemmBanue. Paznoseckl. HaBecka. MepHas mocyna (MEpHbIE CTaKaHbl, KOJIOBI, IMIHHAPHI).
Ipaxmuueckas uacmo.
IIpuroToBiieHrE paCTBOPOB IMOBAPEHHOMN COJM 3aJJaHHON KOHIIEHTPAIUH.
[IpuroToBieHne MHUMy4Yero HaNMTKa W3 MHUIIEBOM COAbI, JTUMOHHOM KHCIIOTHI, caxapa M acKOPOMHOBOM KHCJIOTHI: KaxIas IpyIa OHpenessier
KOJINYECTBO BEILECTB Ha cBoe ycMorpeHue. CpaBHeHHE M OOCYKAEHHE NPUIOTOBICHHBIX HANMTKOB C T.3p. BKyca, (UKCAUUMU HAOIIOAAEMBbIX
3¢ HEKTOB, paCUETOB MM BHIIIOJHEHHUS «HA TTIA30K», SKCIIEPUMEHTAIBHON KYIbTYPHI.

3.8 Hacvlugennvie u nepecvluyeHnble pacmeopbol.

Memoouka evipawusanus Kpucmaniog. Monokpucrai. Kpucrammmyeckue Apy3bl. UTO Takoe «3aTpaBKay.
JleMoHCTpaIysl HepEeChILIEHHOTO PacTBOpa aleTaTa HaTpHsl.
Ilpaxmuueckas wacmo.
[IpuroToBieHne HACHIIEHHBIX M MEPECHIIEHHBIX PAcTBOPOB. [IpUroToBiIeHNE BOAHBIX PaCTBOPOB MEIHOIO KYIIOpPOCA, XJIOPHIA HATPHS, Caxapo3bl
JUIsl BBIPAIIUBAHUS KPUCTAJUIOB. BrIpanuBanue KpUCTAIIOB U3 PacTBOpPa KAMEHHOH COJIM M MOAWPOBAHHOW COJNM: €CTh JIM paszHuina. [louemy st
BbIpalllUBAHUA KPUCTAJIJIOB KaMCHHAA COJIb JIy4YlI€, YCM HOAHWPOBaHHAA. HonyquHe OKpalICHHBIX KPHUCTAJJIOB COJIM C MCIIOJIB30BAHUEM IMUIIEBBIX
Kpacureseil. BelpamuBanne KprucTaaioB MEAHOTO KyIIOpOca U3 BOAHO-CIIMPTOBBIX PACTBOPOB.

4. 3HakoMHUMCS ¢ MUPOM HAHOYACTHIL

4.1 Mooenuposanue. Monenu B ecTecTBO3HAHUY (TJI00YC, KapThI, (PU3MUECKUE MOJIENH, OMOIOTHYECKHE MYJISDKH, KPUCTAJUTMYECKUE perneTkn). Moaenn
aTOMOB M MOJICKYJI B XHUMHUH.

Ilpaxmuueckas wacmo.
H3srororiienue Mozeleii MOJIEKYIT U3 IOJPYYHBIX cpecTB. Pabora BooOpakeHusl.

4.2 Cmpoenue sewpecmea. Pazmepor uacmuy. Hanouacmuuypoi.

Ilpoexmmnas 3a0aua Ne 1. Kax y3HaTh NpUMEpHBIE pa3Mepbl BUTAMUHHOT'O Ipaxe « Y HAEBUT», «PeBUT», yITaKOBKH KOTOPBIX PACHOIOKEHBI y Bac Ha
CTOJIaX, HE OTKPBIBasi OaHOYEK.

Ilpoexmnas 3a0ava Ne 2. Y Bac Ha cronmax HaxOZSTCS MEPHBIH HWIHHAP, KOJIOa C BOJOW, BECHI PHIYAKHOTO THIIA ¢ HAOOPOM Pa3HOBECOB.
[Ipenyioxkure criocoObl onpeneneHus pa3MepoB MOJIEKYJT BOIbI (IPAKTUYECKUN U TEOPETHYECKUIA).

Bonpoc: OtHocuTCA 11 MOJIEKyJ1a BoAbl K HaHoYacTuam? [louemy BUpYCHI Ha3bIBatOT HAHOPOOOTaMHU?

4.3 Konnouousle cucmemsl: nousa, 2iund, npupoonsie 600bl, 8030yX OblM, MUHEPATb, X1€0, MON0KO, MACN0, KPOGb...Konnouonvie u ucmunnsle

pacmeopel. Ontudeckue cBoiicTBa: «3ddexr TuHmans», <«IBICHUE HUCKPAIIMXCS cinoeB». KOJUIOMIHBIE 4YacTUIBl M HMX  pa3Mephl.
Oxcnepumenmanvnas 3a0ava Ne 1. Ha cromax: mazepHas yka3ka M JIa3epHbIH (POHAPUK C KPACHBIM JIydOM, JABa XUMHUYECKHX CTaKaHa: B OJHOM
3aBapeHHBIN MAKeTUK Yas, B IPyroM — 4ucrtas Boaa. [Ipomycrute sryd nazepHoro ¢oHapuka yepe3 cTakaHbl. B kakoMm crakane, mo-BalieMy MHEHHIO,
HaxoauTcs KojutonHas cuctema? Ha yem ocHOBBIBaeTCsl Ballle IpeAroioxKeHue?
Okcnepumenmanvuas 3a0aya Ne 2. Bam Bbianbl pactBopsl anerara ceuaia Pb(CH3COO), u noauna xamus KI, mratus ¢ nmpoOupkamu, cnupToBast
ropenka, mpoOupKoaepkaTens. B mpobupky Hameiite 2 mi pactBopa KI (BeicoToit 2 c¢M) u 3areM mpuieiite 2 ma pactBopa Pb(CH;COO), .
OO6pasyetcs KeNnThIil ocagok. Harpeiite mpoObupKy 10 pacTBOPEHHS OcCajKa. 3aTeM OXJIQJWTe MPOOHPKY OKOJIO 2-3 MHUH W IOMEIIAaeM B COCYI C
XOJIOHOU JieZsTHON BoJoi. Uto Habmromaere? UTO MpOUCXOIUT NP BCTPSXUBAHUU MPOOUPKH?
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Utak, BBl TONBKO YTO OOHAPYXKHJIM Pa3iuuue MEXIy HCTUHHBIMH PAacTBOPAMHU M KOJUIOMIHBIMH pacTBOpamMH. B mociemHuX BBl HaOMIOaIH
nposiBiieHne ontuaeckux 3¢ dextoB: «3ddext Tunmans» (9kcm. 3a1. Nel) U «iIBIECHIE UCKPAIIMXCS CIOEBY (IKCII. 3a1.Ne2).

Bompoc: Kak goka3ats, 4To MBUTEHBIA pacTBOP SIBIIAETCS KoJuTouaHo# cuctemoii? (Ilo paccesHuro cBeTa B pacTBope -KoHyC TwHOans).

UTo mpoucXOIUT ecii B MBUIBHBIM pacTBOp A00aBUTh moBapeHHyr0 conb? (IIpo3paunblil mpexae pacTBOp pe3Ko MyTHEET, 00pa3yloTcsl KpyIHbIE
XJIOTIbS1). 3HAKOMCTBO C IBJICHUSIMH KOAryJIsIMK U BbICATMBAHUSL.

Ilpoexmnas 3a0aya Ne 1.]Ipa yueHHKa OPUTOTOBHIIM CMECh U3 PACTHTENBHOIO Macia U BOJBL: J0OABUB MOJIOBUHY YalHOW JOXKKK Macna B 200 mi
Boabl. OIWH M3 HUX YTBEp)KIACT, YTO MOJNyUYEHHAs CMECh SIBIISIETCS KOJUIOMIHBIM PacTBOpOM, a ApPYyrod 3To orpunaer. Kro mpas? CBoii oTBeT
WLTIOCTPUpYWTE CHUMKamMu Ha MoOmibHOM Tenedone. (IIpaBer 06a ydennka. Bee 3aBUCHT OT 0COOEHHOCTEH MPHUTOTOBIEHHS cMecH. Eciu mpocto
pasmeraTh Maciao B BOAE, TO KOHyC TuHpmans He HaOmomaeTcs. Eciu ske akTUBHO B30aJITBIBaTh CMECh B TEUEHHE HEKOTOPOTO BPEMEHH, TO CMECh
MYTHEET ¥ B TAKOM PacTBOPE XOPOIIO BHJICH KOHYC PACCESIHHOTO CBETA, TO €CTh MOSBIIAIOTCS MEJIKOAUCIICPCHBIC YAaCTUIIBI KalleleK Macya).

BriBoa: Ko/uTOMIHBIE PACTBOPHI MOKHO OOHApYKHUTh IO ONTHYECKOMY TecTy «3ddexr Tunmansy», KOTOpbIi 0OHAPY)KUBAETCS, €CIU KOJUIOUIHbIE
YaCTHULIBI HE MIPEBBIILAIOT JUANla30H HAHOPA3MEPOB.

4.4 Memooul u cpedcmea IMRUPUYLECKO20 UCCTIE008AHUAL.

Ha mpenpiaymux 3aHsaTHsAX BBl BRIMOMHSUIN SKCHEPUMEHTAJIbHBIE M MPOEKTHBIC 3a1aud. Kak Bl 1ymaere, Kakue METOIbl MCCIEIOBAaHHS BB
HCIIONIBb30BaNN?

1. Habmonenne. 2. kcriepument. 3. M3mepenue. 4. CpaBHeHNE

BcenoMuuTte 3amanus, NpocMOTPUTE CBOM 3allUCH M MPOKOMMEHTHPYHTE MX C TOUYKH 3PEHUS HCIIOJIb30BAHHBIX METOJOB MCCIIEAOBaHMSA. YeM BB
MOJIb30BAJIMCh, YTOOBI PEIINTh IOCTABICHHYIO MEpe]] BAMHU MPoOIeMy.

Ilpoexmnas 3aoaua Ne 1. Haiimute, ueMy paBHa IIOTHOCTh aTIOMHUHHEBON (DOIBIM M METHOW WM CTaJbHON OONBAaHKW HEMPaBHIHHOW (HOPMBEI,
KOTOpBIE JIeXAaT Ha BallluX cronax. et o0cyxneHue.

JIOIKHBI IPE/ITIOKUTS TUIAH PEIISHHsI 3TOH 3a/1a4H, OTIPEIENINTh KaKue HeOOXO0JMMbI U3MEPUTEIbHBIC IPUOOPHI ISl PEHICHUS 3TOH 3a/1a4H.
CpaBHUTH HaliIeHHOE 3HAYECHHUE MJIOTHOCTH aJIFOMHHUS, ME/I WITU CTATA CO CIPAaBOYHOM BEITMUUHOM.

4.5 Kak cmenenv uszmenvueHHOCU 6aUAEM HA 00Wyl0 naouiadb conpukacaouwjuxca vacmuy. OObeMHbIC B3PbIBBHI Ha MYKOMOJBHOM 3aBOAE,

JPEBECHO-CTPYKEUHOM TIpennpusTin. [louemy Helb3si MCHOIb30BaTh OCH3WH ISl PO3KHra APOB. BCIIOMHUTH «YTO Takoe IUIOIIAABY», «EIWHHIIBI
W3MEPEHHUS TUTOII A,
Ilpoexmnas 3a0aya Ne 1. Y Bac Ha cTonax HaxonsaTca inOo kyOuk PyOuka, muOo maneHbKasl ynakoBKa caxapa-padunana. Haiinure miomaznp
LEJIOr0 KyOHKa U OOIIYIO MJIOMagb 9 MaiblX KyOMKOB, U3 KOTOPBIX COCTOMT OOJIBIION KyOHK; MU LI€JOH YIaKOBKH caxapa U OOIIyIO MJIOMadb BCEX
KYCOYKOB caxapa B ymakoBke. CpaBHHTE 3HaYeHHMs IUIOLIA[U LENOH (UTYphl U CyMMapHOW ruiomaan ee vacteir? Kakylo 3aKOHOMEPHOCTH MBI
MO>KeM HaOmonaTh?

4.6 Hanoo6vekmol u 00yCN061EHHOCHb UX YHUKAIbHBIX CEOIICHE PE3IKUM Y8eTUYEHUEM NI0WA0U NOGEPXHOCMU YACHUY. HAHOYACTHIIBI,
HAHOIUICHKHU, HAHOBOJIOKHA, HAHOTPYOKH, HAHOIIAPHUKH, JICHJAPUMEPHI, [IEOIUTHI, KBAHTOBBIC TOUYKH.

Ipoexmuas 3a0aua Ne 2. Yxo nocs umeer aauHy 12-13 MM, a yactuna mardetutra Fe304 — 20 um. Yeenuubte ux B 1 muumapa pa3. C KkakuMu
00bEeKTaMU BbI TeTEeph OyaeTe nx cpaBHMBaTh? Kakue puznveckne BeTMYUHBI U3MEHSIOTCS IPH N3MEHEHNH JTMHEHHBIX pa3MepoB?

Ipoexmnas 3a0aua Ne 3. Cxonbko nuctoB Oymaru A4 Boiiaer B crakad oobemoM 100 mu?

Kaxxnoit rpymime Beigans! 1ucTel Oymaru A4 n xumudeckue crakansl o0bsemom 100 M. Kaxkaast rpynma umier oTBeT Ha 3TOT BOIIPOC.

[Ipenyiaraem moMoIs: COMHATE JIUCTHI B KOMOK. CKOJIBKO KOMKOB OyMaru BOIIJIO B OIMH CTaKaH?

Haiinute mmomane otnenbHOro nucra A4 W IUIomaab MOBEPXHOCTH XMMUYECKOro cTakaHa. Hainure cyMMapHyO IUIOIIAAb KOMKOB OyMmard,
HaxXOIAIINXCS B CTakaHe?
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JlenaroT BBIBOA: OHa OKa3aiach 3HAYUTENHbHO OOJIbILE IUTOIAAN TOBEPXHOCTH CTaKaHa.
Kaxmm 06pazom MBI yBETHUMIIM CYMMapHYIO IIIOMIAIb TOBEpXHOCTH OyMarnu? (Y MeHbIIIEHHEM 00beMa OHOTO JINCTA)
4.7 Hanoobvekmovl u 00yC/l06/1€HHOCMb UX YHUKAJIbHBIX CEOIICME pPE3KUM YyeeluueHuem naouwaou HnO6epXHOCHU Yacmuy. HAHOYACTHIIG,
HAHOIUICHKH, HAHOBOJIOKHA, HAHOTPYOKH, HAHOIIAPHUKH, I€HAPUMEPHI, [IEONIUTHI, KBAHTOBBIE TOYKH.
Ilpoexmnas 3a0aua Ne 4. HaiinnTe miomaap cBoel 4epernHol KOPOOKH B CPaBHUTE €€ C TUIOIIAAbI0 TOBEPXHOCTH OOJNBIINX IONYIIAPUI U YeperTHON
KOpoOkH, ecyu S(xopa 6.11.) = 2500 cm? . S(u.k)=4nr?/2, rae r=C/2x.
OO0mbsicHeHue: 0obLIas ITOMAAb OOTBIINX MOTYIIAPHA 00BSICHACTCS HATMYHMEM MHOTOUHCIICHHBIX CKIIaI0K.
Oxcnepumenmanvhas 3a0aya. Ha cTonax HaxonsTcs CTajbHas KHOIKA, )KEJEe3HBI IBO3b, KyCOUEeK MEIHON MPOBOJIOKH, MEIHAs CKPEIKa, IPaHyIIbl
ATIOMUHHS W [IMHKA, IITATHB C MPOOMpPKaMu, CONIsTHAs KUCIOTa. [loMecTuTe mpeuiokeHHBIe Tella Ha JHO MPOOWPOK M 100aBbTE 3aT€M COJSHYIO
KHCIIOTY (BBICOTA CTOJIO0A JKUAKOCTH IPUMEPHO 1,5¢m).
Onummre, 4YTO Bbl HAOMIOJAETe B KaXIOW M3 NPOOHPOK.
3HAaKOMCTBO C IEKTPOXUMUYECKUM PSAIOM HAIPSKEHUN METAILIOB.

Ha3panue oObekTa Haspanme wmeramia, | Yro Habmogaem JleBee unu npasee
U3 KOTOPOTO CleNaH otHocHuTenbHO Ho B
00BEKT AII/XUM PATY

BriBOA: ¢ KUCTIOTON B3aUMOICUCTBYIOT METAILIBL: ..........
C KHCJIOTOH HE B3aUMOJACHUCTBYIOT METAJUIBL: ........
- 3aanue 1o yueOHuKy M.A. AXMeTOBa: 03HaKOMBTECh C TEKCTOM Ha ¢. 13.
- C KakuM BBl CTOJKHYJIUCH MpoTHBOpeureM? Meap U cepeOpo B HAHOCOCTOSHHSAX CIIOCOOHBI B3aMMOAEWCTBOBATh C KHCIOTAMHU. Y BEIMYCHHE
TUTOIIA/IA TTOBEPXHOCTH PEAarHpyIONINX YACTHI[ BIUSIET HE TOJNBKO Ha CKOPOCTh peakinuu (0OBEMHBIE B3PBIBBI), HO M Ha XapakTep XUMHUYECKUX
CBOJCTB.
[TpoekT «B nonckax KOIJIOUIHBIX PACTBOPOBY
5. XHMHUS Ha CTPaKe 310POBbSI.

5.1 Hoo. Boszonxa iiooa. Hoo uz anmexu.
Ipakmuueckas yacmeo.
W3rorornenre MoOAEIH MOJIEKYJIbI Hoja. DIeKTpoHHas, rpaduueckas Gopmyna oaa
[MpoekT «O0HapykeHUE KpaxMalla B IPOAYKTaX MATAHUSD).

5.2 «Mapzanyoskay. Illepmanzanam xanus. Maprasel v €ro CTENICHH OKHCIICHHS
Ipaxmuueckas uacme.
Omnpenenenre MacCOBOW JOITM KUCIIOPOIa B MOJIEKYJIe IepMaHTaHaTa KaJusl.
PacueT oTHOCHTENHHON TNIOTHOCTH KHCIOPOA TI0 BO3IYXY.
COopka npubopa 115 MOTYUEeHHUS KUCIOPOJa METOIOM BRITECHEHUS BO3lyXa.
OxcnepuMeHT: cOopka mpubopa /I pa3ioKeHus epManraHara kanus. KauecTBeHHast peakys Ha KHCIOPOZ,.
LIBeTHBIE peakuny ¢ IEpPMAaHTaHATOM Kajus (Hamp., IepMaHraHat Kajius U cyab(QUT HATPpHsL, Ap.)

5.3 Ilepexucw 600opooa. Ceoiicmea u npumeHeHue nepoKcuoa 6000pooa. CTeTieHb OKUCIICHUS KICIIOPO/Ia B MOJIEKYJIE TIEPOKCH I BOJOPO/IA.
Peaknust pa3nokeHus mepoxcua Bogoposia. Kak mpoBectr sKCieprMeEHT.

12



Karamuzatopsr. Oxcu Mapranna (1V), pepMeHT katanasa — KaTaTu3aTOPhl PEaKIIUK Pa3I0KCHHUSI.
Ipaxmuueckas wacmo.

Oxcun mapraniia (1V): Hamucats hopMyITy BelecTBa U OMPEACTUTE CTEIEHb OKUCIICHUS.

Tpu npoOUpKY, B KAXKION HAXOJUTCS HECKOJIBKO MII allTEYHOHN MEPEKUCH BOIOpOaa. Bo BTOPYIO M TPEThIO MPOOUPKU MOMECTHTE COOTBETCTBEHHO
oxcu mapranna (V) (Ha KoHYHKe IImaTes) ¥ CBEKeHaTePThIi KapTodess (Ha KOHUHKE IIaTENIs).
Homep ipobupku Yro nobaBuan Uto HabmromaeM

Hanwmcats ypaBHeHHE peakiuu ¢ 0003HAYEHUSIMH YCIIOBUH €€ POTEKaHUSL.
[MponcxoauT mu peakiust B epBoit mpodupke? [pemtoxkure mpudop A1 NoIydeHUs BOAOPOIa IIPH Pa3I0KeHHH EPOKCHIa BOJOPOIA.
5.4 Auemuncanuyunosasn kucioma. Ackopounoegan kucioma. KuciotrHocts cpeqpl. pH — MHIUKATOPBI CBOUMH PYKaMH.
IIpaxmuueckas yacmo.

Onucanne ¢usnveckux cBoicTB. IlpuroroBienne pacTBopoB ANEeTIICATAIIMIOBON U acKOPOWHOBOM KHUCIOT. [[eficTBHE WHANKATOPOB
(penondranenna, 1akMyca U METHIIOpaHXa) Ha UX PACTBOPEI.

MHIUKATOPbI AnetnicaauuuioBas KUCIOTa AckopOnHOBas1 KUCIIOTA

denHondranenH

Jlakmyc

METHJIOPAHK

[IpuroroBieHue oTBapa KpacHoM KamycThl. HaOtoieHre n3MeHeHus [IBETa OTBapa B pa3HbIX PacTBOpax (YKCyCHas, IMMOHHAs, aCKOPOMHOBAs
KHCJIOTBI, TOBapEHHAS COJIb, TA3UPOBAHHAS BOJA, HAIIATHIPHEIN CIIUPT, MHIIEBAst CO/Ia, PACTBOP MbLJIA M CTUPAIHHOTO MOPOIIIKA).
B3aumopeiicTBre ackopOMHOBOM KUCIIOTHI C oAoM. Bompoc: ais kakuX mesieil MOKHO HCIIONIb30BaTh 3Ty peakiuio? (sl 0OHAPYKEHHUS
ACKOpOMHOBOH KHCIIOTHI B IPOAYKTaX MUTAHMS).

1 peareHT ackOpOMHOBas 2 peareHt Yto HaOIr01aeM npu ux
KHUCJIOTA HoJ B3aUMOJICHCTBUU
dusnueckue cCBONUCTBA: dusnueckue CBOMICTBA:

5.5 «3enenka» unu 6punnuanmosstii 3enensiii. L{pet mopomkoodpazHOro OpUILTHAHTOBOTO 3elIeHOTO0. [IpakTrueckoe 3HaUeHUE U MTOTyUeHHE.
Ipaxmuueckas wacmeo.
Du3nYeCcKre CBONCTBA OPIIIITMAHTOBOTO 3€JICHOTO
Kak nokazarb MoJUIMHHOCTh OpMILTHAHTOBOTO 3elieHOro. [IpoBeieHne mociieIoBaTeNbHBIX PEaKIfidi B OJTHOW MPOOUpPKe ¢ OPUILTHAHTOBBIM 3€JICHBIM:
BHayajie B MPOOUPKY J100aBUTh KOHIIEHTPUPOBAHHOW COJITHOM KHCJIOTBI, a 3areM pacTBopa Ienoud NaOH. Odopmiienne paboThl 1o CBOEMY
YCMOTPEHUIO. 3aTeM 00CyInTh: KaK 3a)UKCUPOBAJIN PE3YNbTaThl SKCIIEpUMEHTa (M3MEHEHHUE LIBETA, BINAICHIE 0CAIKa).
[Ipoext «MOXHO JT1 UCTIOIB30BATh OPMILTHAHTOBBIN 3eJIEHBIA KaK WHANKATOP KUCIIOTHOCTH CPEIbD»

5.6 «Mblno uyoecroe»: X0351ICTBEHHOE U TYaJIeTHOE, )KHUJIKOE U TBEPJIOE.
Hpaxmuqecmlﬂ qacmib.
HelicTBue 1akMyca Ha pacTBOP MbLIa, paCTBOP CTUPAIBLHOTO MOPOIIKa
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(ToKa3aTeIbCTBO MIETOYHOTO XapaKTepa MOIOLIMX CpecTB). V3ydeHre STUKETOK TBEPAOTO U KHIKOTO MbUIa (pa3IHyne B XUMHUUECKOM COCTABE).
PacTBOpeHue MbLIa B )KECTKOU U AUCTHIUIMPOBAHHOM Boae. D ekt Tunmamns.
ITpoekTt «Mpbl1OBapeHHE

6. Xummus muuu

6.1 Caxap, kpaxman, yennron03a — poocmeeHHUKU 2TIIOKO3bl.
Yro takoe quadet. I mMKkeMu4ecKuii MHICKC NPOLYKTOB IUTAHUL.  XHUMHUYECKHE [IOJCIACTUTENN U UX KOBAPCTBO.
IIpakmuueckas wacmo.
Omnpenenenue NpOIyKTOB C BBICOKMM INIMKEMHYECKIM HHAECKCOM (paboTa ¢ Tabiuieit).
OmpexenseM OACTACTUTENN: acriapTam, COpouT .... (Pabora ¢ aTHKeTKaMHU.
OrbIT: B3aUMO/ICHCTBHE TIIFOKO3bI ¢ TUApOKcHI0oM Meu (I1), cBeKenpHUroTOBICHHBIM.
HccnenoBanne W3MEHEHHS COJICPXKAHUS TIIFOKO3bI B KPOBH IIOCIIC cOamaHCHPOBAHHOTO 00e1a U 1mociie yrnoTpedyieHus gacrdyna:
KHPHUEIIKOB, YUIICOB, CIaJKUX Ia3MPOBAHHBIX HAIUTKOB.
6.2 Antomunuii: éenuxuii u yycacusii. [louemy He ciieyeT MONb30BaThes amroMUHUEBOH mocynoi? ComepHuk kKambimsa. — Octeomopo3. Metamis

KOHCEPBHOH OaHKH.
Ipaxmuueckas paboma.
CBolicTBa aTFOMUHMS ¥ 00J1aCTH PUMEHEHHS AJIFOMUHUS HA OCHOBAHUU €T0 CBOMCTB (MOBTOpeHKE). COCTaBUTH TaOJIMILy, KJIACTEP HIIH CXEMY.
[IpoBeneHre XUMUYECKUX peaKINi, XapaKTePU3YIOINX aM()OTepHbIe CBOWCTBA COSTMHEHUH aTFOMIHHMS.
OmebIT 1. ANMIOMUHMIN U COISTHAS KMCTIOTA.
OmneiT 2. X5opua aatOMUHUSA U TUAPOKCU] HATPUS
OmneiT 3. 'mapokcu antOMUHUS U COJIIHAs KUCIOTa
OmnbIT 4. I'uapokcu amOMUHAS ¥ THAPOKCH] HATPUS

HasBaHnue onbita Uro HabmoaeM YpaBHEHHE XMMUYECKON pEAKIINU

BrBox: .............
ITpoexT «Ee BenmuecTBO — KOHCEpBHAs OaHKa: IKCIIEPUMEHTAIBHOE OIIPEJIENCHNE METAIIIIOBY.
6.3 Ykcycnan kucnoma. CTONOBBIA YKCYC, YKCYCHAsl 3CCEHLMS, JelsHas YKCyCHas KHMCJOTa: B yeM pa3Huia. CBOWCTBA yKCYCHOHM KHCIOTHI U €€

npuMeHeHue. GU3U0J0rn4ecKoe BO3AEHCTBUE KUCIIOTHL.
Ipaxmuueckas paboma.
CocraBieHue NOHSATHIHON CXEMBI: «UTO 51 3Hat0 00 YKCYCHOU KHCIoTe»  (MHIMBHIYAJILHO, JIMOO B TPYIIIIE).
Pacuer KoHIIEHTpalK KUCTIOTHI P €€ pa30aBIeHHU.
KucioTHOCTh pacTBOPOB UILEBON COJBI U YKCYCHOU KUCIIOTHI.
l"ameHne nmuieBoi coabl YKCYCHOM KUCIIOTON: IPU3HAKU XUMAYECKON
peakiuu (BbIIEICHHUE T'a3a, pe3Koe yBeTnueHHe 00beMa peakIMOHHOM cMecH). [IoBTOpHUTE peakiuio raimeHus Coabl ¢ UCIOIb30BaHUEM HHANKATOpa
(mamp., oTBapa KpaCHOKOYaHHOU KamycTsl). /11 yero Heo6xoanMo ObIIO MPUMEHEHHE HHAUKaTOpa?

OOpatuTh BHUMaHHE, YTO BBIAEIICHUE ra3a YacTo COMPOBOKAACTCS

yBeIHMYEHHEM 00beMa peaknoHHON cMecu. Kakue Mepsl Ipe1ocTOpOKHOCTH

HY>KHO COOJIIOaTh MPH MPOBEACHNHN TaKUX PEeaKInii?
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6.4 «Conenas nawa scu3nsy (IOBAPCHHAS COJIb, MOTAIII, TJTyTaMaT HATPHUA. . ... .. r1ayoepoBa Cojlb, METHBIN KyTIOpoC. ..... )

[Iumesas cona, nUThEBas COJA, KAJIBLIMHUPOBAHHAS COJla, KAYCTUYECKasl COJla: OJJMHAKOBBIE WM pa3Hble BellecTBa. KauecTBeHHbIE peakiiuy B
XUMHH.

Ipaxmuueckas paboma

Omnpenenuts: Kakoe U3 BeLIeCTB (IMIIEBas CO/1a, KayCTHUECKasl COJa, KaJbLIMHUPOBAHHASI COZA) SIBIISIIOTCSI COJIIMH YTOJIbHOM KHUCIIOTHI.

Ompit 1. [lelicTBUE HHAUKATOPAMH.

Omeit 2. JleficTBre Ha pacTBOPHI MUIIEBOH M KAYCTHYECKOH COJBI YKCYCHON KHCIOTHI
Ha3panue onbita Yro HabarogaeM BriBog

BrBog: ..........

[IpoBeneHre OMBITOB MOATBEPKIACT, YTO MUIICBAs CO/Ia, KATBIIMHUPOBAaHHAS COa — 3TO COJIU CJIa00W YroJbHOW KUCIIOTHI, @ KAyCTHUECKas cojia —
PacTBOPUMOE OCHOBAHHUE.

O0cyanTh, KaK JT0Ka3aTh OMBITHBIM ITyTEM, YTO THUINEBAst COJA SBISIETCS KUCIIOH COBIO.

6.5 Bpeo numpamos: mugh unu npaeda. Ilonb3a HATPATOB: BaXKHEWITNE MUHEPAIBLHBIE YAOOpEHUS Kak MCTOYHUK azoTta. Kpyrosopor azora. [louemy

BEHEpPHHA MYXOJIOBKA IOEIaeT HACEKOMBIX (TaK OHa BOCIIOJNHAET HEIOCTATOK a30Ta B OONOTHCTHIX MecTax). HutpaTel B KadecTBE MHINEBBIX
KOoHcepBaHTOB. Kakue mpeBpalieHns IpoucxXoIiT ¢ HUTpaTaMH B OpraHU3Me YeloBeKa. A30T U €ro CTeIIeHH OKUCIICHHS.

Ipaxmuueckas yacme.

Onpe/erieHue MacCOBOM JIOIH a30Ta B KaJIMIHOM, HATPUEBOM M aMMOHHMIHOM cenutpe. BrIBoA: Kakoe U3 HUX 0oJjiee IIEHHOE a30THOE yI00pEeHHUE.
[IpoexT «BrnusiHue a30THBIX yIOOPEHUH HA POCT caXkeHIEB (hacomm».

7. Padora Hag mpoexkTamMu —5 4

6.

7.
8.
9

Oman 6v100pa memul, NOCMAHOBKU Yeu, 3a0a UCCIeO08AHUSL .

Oman 6vl06UNICEHUS 2UNOMESDL.

Oman naanuposanus nymu 00Cmudicenus yenel Uccie008amenbCkux (MpoeKmHuuix) pabom u 86160pa HeoOXo0UMO20 UHCIPYMEHMAPUSL.

Oman npoeedenus yuebHo2o uccred08anuss (RPOeKmHol pabomol) ¢ NPOMENCYMOUHbIM KOHMPONIeM 3G X000M 6bINOJIHEHUS U KoppeKyuell
pe3yapmamos.

10. Sman opopmaenus, npedcmasnenus (3auumol) NPOOYKMa NPOEeKmHoU pabomol

S:HHQ!K HCIOJBIVEMBIX HCTOUYHHUKOB

CnHcoOK OCHOBHOI JIMTEpPaTypbI:
1. Xumunueckas samkironenns. T 1. M., 1988 r.
2. Kykymkus FO.H. «Xumus Bokpyr Hac», M. Beicmas mkoina, 2018 r..
3. B.M. Ky3HenoB «XuMus Ha TOPOre HOBOT'O ThICAYETIETUs», «XuMus B mkose» Ne 1, 2017,
4. AM. KOs u npyrue. «Xumus i Bacy. M. «Xumun2002.
Cnucox JuTepaTypbl A YUHUTEs:

1.
2.

O.C.T'abpuensn, I'.I". JIpicoBa «HacTonbHas KHUTa yuauTens Xumum». , poda, 2017.
Amnuk6eposa JLIO. 3annmarenpHas xumus. Kaura s yaammxcst, yaureneit u poaureneit. M.: ACT-IIPECC, 2017,
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10.

11.

12.

K.A. Maxkapos «Xumus u 310poBse». M. «IIpocsemenune».2005.

10.H. KoportbimeBa « XMMHYECKHE CAIOHBI KPACOThI». «XHuMHus B mikoiaey».  Ne 1, 2005 r.

Ckypuxun U.M., Heuaes A.Il. Bce o mumie ¢ Touku 3penunst xumuka. Crpas. uzganue. M.: Bricias mkomna, 2009

AxmeroB M. A., 3oposa E.FO. O0ydenne XuMuu Kak IpoIiecc pa3BUTHS

MO3HAaBaTEJbHBIX cTpaTerui yuammuxcs [ Tekcr]/ AxmeroB M. A., 3oposa E.10.// Hayka u mikomna.- 2015.- Ne 2.- C.81-87

Jlazapes B. C. [IpoekTHas AeqATeNbHOCTh B MIKOJIE: HEUCTIONb3yeMble BosMoxkHocTH [Teker]/ Jlazapes B. C. //Bonpocsl oopazosanus. — 2015.- Ne 3 .-
C. 292-307.

Boponios A. TlpoektHas 3amada [Dnexkrponnsiii pecypc] / BoponioB A. - XKypuan «Hawanpnas mikonay.- 2007.- Ne 6. — Pexxum gocrtyma:
http://nsc.1september.ru/article.php?id=200700608

Beenenue B HaHoTexHonoruu. Xumus [Tekct]/ yueOHoe mocobue mis ydamuxcs 10 — 11 kmaccos/ mon pemakmmeri AxmeroBa M.A. - CIIo:
oOpas3oBatebHbIN HEHTP «YuacTue», O6pazoBarenbHbie mpoekThl, 2011 — 108 c. (cepus Hanorukosa)

Iadpuensn O.C., OctpoymoB W.I'. [Iponenestryeckuii kypc «Crapt B xumutoy»/ [abpuensa O.C.- XKypnan «Xumus B mkoney.- 2005.- Ne 8.- C. 19-
26

l'ony6 I'.b., [lepensiruna E.A., Uypakosa O.B. OCHOBBI IPOEKTHOM NEATEIBHOCTH IIKOJIBHUKA: METOJMYECKOE ITOCOOME TI0 TPENoJaBaHmIio0 Kypca (¢
HCIIONIb30BAaHUEM TeTpajieli Ha meuaTHoW ocHoBe)/ Iloa penakiueit mpodeccopa E.f.Korana. - Camapa: M3narenscTBo «YueOHas JuTepaTypay,
M3parensckuii nom «@egopos». 2006. — 224 c.

Cnucok JuTepaTypsl sl 00y4aroumxcs:

1.

2
3
4,
5

B.A. BoiiroBuu «Xumus B 0bITy». M. «3Hanue». 2000.

«OHIUKIIOTIEAMYECKUH clloBaph FoHOTO XUMuKa» M. «llenarorukay, 2002.

«Qpynuty, Xumust — M. 000 «T]] «M3paTensctBo Mup kHurH»», 2018.

Anuk6eposa JLYO. 3annmatensnas xumusi. Knura muis ygammxcst, yunreneit u pogureneit. M.: ACT-IIPECC, 2017,
Mup xumun. 3aHumarenbHble pacckasbl 0 xumun. Coct. KO.U.Cymupros. CI16.: «MuM-Dkcnpecey, 1995.
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