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Pabouas nporpamma BHEYpOUHOM JesiTeIbHOCTH 110 Touke pocTa
«Mup xumun» 8 — 9 xmaccer

344 B rox, 1 1 B Henmenro




ITosicuuTeabHAA 3aNHCKA

Pabouas mporpamma mo BHEYpouHOH nestensHOCTH «llepBbie marm B xumum» st 8-9 -x

KJIacCOB COCTaBJIeHA B COOTBETCTBUH C TpeboBanusimu DenepansbHOr0 TroOCYIapCTBEHHOTO
00pa30BaTeNBLHOTO CTaHapTa OOIIETO 00Pa30BAHUS BTOPOTO TTOKOJICHHUS:

1.

[IpumepHass ocHOBHas oOpa3oBaTelbHas NPOrpaMMa OCHOBHOI'O 0OILIEro oOpa3oBaHMS
(omobOpena pemieHreM (eaepansbHOTO y4eOHO-METOIUUECKOTO O0BEIUHEHUS 10 O0IIeMy
obpasoBanuio (mpotokos ot 28 utons 2016 r. Ne 2/16-3) — fgosreestr.ru;

2. TMucemo Muno6pHayku ot 28.10.2015 r. Ne 08-1786 «O pabounx mporpamMmax y4eOHbBIX
IPEIMETOBY;

3. Iucemo MmuobOpHayku ot 12.05.2011 r. Ne 03-2960 «O06 opraHm3anuu BHEYPOUHOM
JeSITeTbHOCTI.

JlanHasi mporpaMMa SIBJISIETCSI TPOrpaMMOi OOIIIEMHTEIUIEKTYallbHOM HampaBieHHOCTH. [Iporpamma
IIOCTPOEHA Ha CJIEAYIOIUX IPUHIUIAX:

- Ilpunyun nayunocmu (3HaHUSL OCHOBAHBI HA OOBEKTUBHBIX HAYYHBIX (paKTax).

- IIpunyun nocnedosamenvrocmu u cucmemamuyrocmu (00y4eHrne OT IPOCTOro K CIOKHOMY, «OT
HE3HaHUs K 3HAHUIO, OT HEYMEHUS K YMEHUION).

- [Ipunyun naensaonocmu (OCYIIECTBICHUE CBSI3U MEXKAY KOHKPETHBIM U a0CTPAKTHBIM).

- Ilpunyun ocmeiciennocmu (IEPEHOC UMEIOIIMXCS 3HAHUM B HOBYIO CUTYAIHIO).

- [Ipunyun cosnamenvnocmu u akmusHocmu (IIPUMEHEHUE 3HaHUI Ha IPAKTUKE).

AKTYyaJIbHOCTh NPOrpamMmbl OOYCJIOBJIEHAa TEM, YTO B Y4Ye€OHOM IUIaHE MPEAMETY
«XuMHs» OTBEACHO Bcero mo 2 4daca B Hemenmo (8 u 9 Kiaccel), 4TO JAaeT BO3MOXKHOCTH
chopMUpPOBATH y yUalUXCs JUIIL Oa30BbIE 3HAHUS 10 MpeaMeTy. B Toxe Bpems Bo3pact 8 u 9-
ro KJIAacCOB SIBISETCS BAXXHBIM JJs1 MPOPECCHOHATBHOTO CaMOOMPEIETICHHUS IKOJIbHUKOB.
Bo03M0XHO, 4TO TPOCHYBIIMKCS MHTEPEC K XUMUU MOXKET MEPEePacTy B Oy IyIIyI0 MpodhecCuro.

AKTYaJIbHOCTh JIaHHOW MpPOrpaMMbl COCTOMUT B U TOM, YTO OHA HE TOJIBKO JaeT
BOCITUTAHHHUKAM TPAKTUYCCKUE YMEHUS M HABBIKU, (POPMHUPYET HAYAIBHBIA OMBIT TBOPUYECKOMH
NEeSATeIbHOCTH, HO M Pa3BUBAaET MHTEpPEC OOYyYaromerocs: K SKCIEPUMEHTY, HaAyYHOMY IMOMCKY,
CIIOCOOCTBYET CaMOOIIPENICIICHUIO yUYaIlluXCs, OCO3HAHHOMY BBIOOpY mpodeccuu. Yuammecs
CMOTYT Ha IMPAKTHKE UCIIOIb30BATh CBOW 3HAHUS HA YPOKaX XUMHHU U B OBITY.

IMegarornyeckas nejiecoo0pPa3HOCTb 3aKIIOYAETCS B TOM, YTO 0a30BBIN KypcC IIKOJIBHOM
MPOrpaMMbI TIPEyCMAaTpUBAET MpaKTUYECKue paboThl, HO HMX SBHO HEJAOCTATOYHO, YTOOBI
3aMHTEPECOBATh YYAIIUXCA B CAMOCTOSITEJIBHOM MPUOOPETEHWH TEOPETUYECKUX 3HAHUN H
MPAKTUYECKUX YMEHUU, U HaBbIKOB. /[t aToro B kypc «llepBble miaru B XUMHM» BKIIOYEHBI
HaumOojee spKHUe, HATJSIHBIE, WHTPUTYIOIIHE JKCIEPUMEHTHI, CIOCOOHBIE YBIEYh U
3aMHTEPEeCcOBATh yUaIIUXCs MPAKTHUECKON HAYKOW XUMHUEH.

B pamkax HanuonanpHOro mpoekta «OOpa3oBaHUE)» CO3JaHUE LIEHTPAa €CTECTBEHHO-HAYYHOU
HampaBiieHHOCTH «Touka pocTa» MO3BOJIWIO BHEAPUTH B MPOTrpaMMy HU(PPOBYIO J1abOpaTOPHIO
Y Kau€CTBEHHO U3MEHUTH MPOIIECC O0yUCHUS] XUMHUH.
KonnuecTBeHHBIE HKCMEPUMEHTHI MMO3BOJISIT MMOJydYaTh JOCTOBEPHYIO HHpOpManui o
MPOTEKAaHWU TE€X WM HMHBIX XHMHUYECKHX TpoIeccax, O CBOMCTBax BemecTB. Ha ocHoBe
MOJIyYeHHBIX OKCIIEPUMEHTATbHBIX JaHHBIX O00y4aeMble CMOTYT CaMOCTOSITENIBHO JeNaTh
BBIBOJIBI, 0000IIaTh pe3yJIbTaThl, BBHIABIATH 3aKOHOMEPHOCTH, 4YTO OJIHO3HAYHO OyIeT
CIocoOCTBOBATH MOBBIIICHUIO MOTUBALIUU O0YUEHHUS IIKOJILHUKOB.

eab nporpaMmbI:

dopMHUpOBaHUE y YUYAIIUXCS HAyYHBIX NMPEACTABIECHUI O XUMUU B TOBCETHEBHOM KU3HU
YelloBeKa uepe3 MpoOyXkKJIeHWE HWHTepeca W pa3BUTHE MPO(HECCHOHANBHBIX CKIOHHOCTEH K
MpeIMeTy XUMHUSL.

3agaun:

Oo0pa3oBarte/ibHbIE:



pacCIIMPHUTh KPYyTo30p yYalIuXcs O MUPE BEIIECTB;
UCTIONb30BaTh TEOPETUUECKUE 3HAHUS IO XUMHUH Ha MTPAKTHKE;
00y4YHUTh TEXHUKE 0€30IIaCHOCTH MPHU BBHITOJTHEHUN XUMUYECKUX PEAKIIHIA;
c(OpMHUPOBATH HABBIKU BBIMIOJTHEHUS IPOEKTOB ¢ ucnoiab3oBanueM UKT u
nudpoBoro 060pyI0BaHMS;
® BBISIBUTH TBOPUYECKU OJIAPEHHBIX 00YUAIOIIUXCS U IOMOYb UM MPOSIBUTH CeO4l.
PassuBarompue:
® CrIOCOOCTBOBATH Pa3BUTHIO TBOPUECKUX CIIOCOOHOCTEH, 00YyJarOIIUXCS;
e ¢dopmupoars UKT-komMmeTeHTHOCTH;
BocnuraresbHble:
® BOCIHUTATh CAMOCTOATEIBHOCTD IPU BBIOJHEHUN PAOOTHI;
e BOCIHUTATh YYBCTBO B3aMMOIIOMOIIH, KOJJICKTHBH3Ma, yMEHUE paboTaTh B
KOMaH/1€; BOCIIUTATh YyBCTBO JIUYHON OTBETCTBEHHOCTH.
CB#3b cofep:xkaHusi NPOrPAMMbI BHEYPOUHOM 1eATEIbHOCTH ¢ Y4eOHbIMU
npeaMeTamMu:

Kypc BHeypouHOU NEATETBHOCTH HJIEHHO U COAEP)KAaTeNbHO CBS3aH C 0a30BBIM KypCOM
XUMHUH U TO3BOJISIET MOJJICPKUBATh B3aUMOCBSI3U TEOPUU M MPAKTHKHU, (POPMHUPYET YCTONUMBYIO
NOTPEOHOCTh MPUMEHSATH MOTy4YEeHHbIC 3HAHUS U HABBIKU B IIOBCETHEBHON JKHU3HU.

[IporpaMMa mocTpoeHa Ha OCHOBE MeKIpPeIMEeTHOW HHTerpamuM ¢ (U3NKOW, MaTEMaTHKOM,
OMOJIOTHEN U JPYTMMH €CTECTBEHHO-HAYUYHBIMU [IPEIMETAMU.

OcobenHocTH peaju3anumn

NPOrpaMMmbI:

Bo3pacrt o0yuarommxcs:

[IporpamMma oprueHTHpOBaHa Ha BOCIIMTAHHUKOB B Bo3pacte 14-15 ser 6e3 cnennanbHON
MOJITOTOBKHU.
®opMbl 3aHATHIA:
B o6pazoBaTtenbHOM Ipoliecce UCIONb3YIOTCS pa3inuHble (POpPMbI IPOBEACHHUS 3aHITHS:
Oecenpl;
JICKIUY;
CEMUHApBI;
IIPAKTUYECKOE 3aHATHUE;
XUMHYECKHN SKCIIEPUMEHT;
paboTa Ha KOMIIBIOTEPE;
9KCKYPCHH;
BBITIOJTHEHHE U 3all[UTa IPOEKTOB.
Pe:xuMm npoBenenusi: 34 yaca B rof - 1 pa3 B Heneno. Bee 3aHATHS 110 BHEYPOUHO 1€ATEIHbHOCTH
IIPOBOJSATCST TOCIE BCEX YPOKOB OCHOBHOTO DACIHCAHUS, MPOJOJIKHUTEIBHOCTh COOTBETCTBYET
pexomenanusm CanlluH, 1. . 40 MUHYT.
MecTto mnpoBeneHHsi: 3aHATHSI NPOBOAATCS B yueOHOM kaOuHere xumun MBOVY «Oépckas
COMI».
3n0poBbe cOeperaromias opranusanus o0pa3zoBaTeNbHOTO Mpoliecca MPEeANnoIaraeT UCIoJIb30BaHNUE
¢dbopM U MeT0/10B 00yUeHUs, aJIeKBATHBIX BO3PACTHBIM BO3MOXHOCTSIM IIKOJbHUKA: TPAKTHYECKHE
paboThI, SKCIIEPUMEHTHI U OeceIbI.
Buabl 1esiTeJIbHOCTH: TIPETyCMOTPEHBI TeopeTndeckue (204.) u npaktuueckue 3anatus (144.).

IlnanupyemMble pe3VJbTATHL _0CBOEHHSI 00YYAKIIHMUCH MPOrpaMMbl (BHE V‘leﬁHOﬁ)
BHEYPOUHOM eATEIHbHOCTH

JIMYHOCTHBIE pe3yJjibTarThbl:



- 0CO3HAaBaTh €AMHCTBO U LIEJIOCTHOCTh OKPY’KAIOILIET0 MUPA, BO3MOKHOCTH €r0 I03HABAEMOCTH
1 00BSICHUMOCTH Ha OCHOBE JIOCTHKEHUN HAYKH;

- TIOCTETICHHO BBICTPAaWBaTh COOCTBEHHOE IEJIOCTHOE MHUPOBO33PEHHUE: 0OCO3HABATH MOTPEOHOCTH
Y TOTOBHOCTh K caM000pa30BaHUIO, B TOM YWCJIE U B paMKaX CaMOCTOSITENIbHOMN JeSITeTbHOCTU
BHE IIIKOJIBI,

- OLIGHUBATh XKU3HEHHbIE CUTYAIH C TOUKH 3peHHsI 0€30M1acHOro 00pasa HU3HU U COXPaHEHUs
3/10pOBbS;

- OLIEHUBATh SKOJOTUUECKHUI PUCK B3aMMOOTHOILIEHUM YEJI0BEKa U TPUPOIBL.

- (hopMHpOBaATH IKOJOTUUECKOE MBIIUICHUE: YMEHHE OLIEHUBATh CBOIO JIEATEIBHOCTh U MOCTYIIKH
JIPYTHX JIIOJIEH C TOYKU 3PEHUS COXPAHEHHUS OKpPYXKAIOIIeW cpeabl - TapaHTa >KU3HH U
OJyraromoTy4usi JIr0Iei Ha 3emIie.

MeTtanpeaMeTHBIMH pe3yJibTaTaMu U3y4eHus Kypca «llepBble maru B XuMumny SBIIsIeTCS
(hopMupoBaHUEe yHUBEpPCATIbHBIX YUeOHbIX AeiicTBuil (YVY ).

PeryasituBubie YY/:

- CaMOCTOSITEJIbHO OOHAPYKUBATh U (HOPMYJIUPOBATH YUEOHYIO TTPOOIEMY, ONIPEACIATh LIEIb
yueOHOIl e TeTbHOCTH;

- BBIJBUTaTh BEPCUU PELICHUS TPOOIEMbI, 0OCO3HABATh KOHEUHBIN pe3yIbTaT, BHIOUPATh U3
MPEIJIOKEHHBIX U UCKATh CAMOCTOSATEIBbHO CPEJICTBA JOCTHXKECHUS 1IEIIH;

- OCYILECTBIISTH lLieJernojaranue, BKI0Yasi IOCTaHOBKY HOBBIX IieJieH, mpeoOpa3oBaHue
MPAKTUYECKON 3a]]a4i B TO3HABATEIBHYIO;

- COCTaBJIATh (MHAWBUYAJIbHO WM B TPYIIIIE) IJIaH PELIeHUsI TPOOIEMBbL;

- paborTas 1o IJIaHy, CBEPATh CBOU JICUCTBUS C IIENbIO U, IPU HEOOXOTUMOCTH, UCTIPABIIATh
OIINOKH CAMOCTOSATENLHO;

- YYHUTBHIBaTh PA3HbIE MHEHUS U CTPEMUTHCS K KOOPIUHAIIMH PA3IMYHbIX MO3UINH B
COTPY/IHUYECTBE;

- B IMAJIOT€ C YYUTEJIEM COBEpPIICHCTBOBATH CAMOCTOSITENILHO BhIPAaOOTaHHBIE KPUTEPUU OLICHKH.
Ilo3naBaTesibHbie YY /:

- aHAJIM3MPOBaTh, CPAaBHUBATH, Ki1accuuuupoBath U 00001aTh (GaKThl U BICHUS. BIABIATH
MIPUYUHBI U CIIEJICTBUS IPOCTHIX SIBJICHU.

- OCYLIeCTBJSATH CPaBHEHHE, KIIAaCCU(PUKAIINIO, CAMOCTOSTEILHO BBIOMpast OCHOBAHUS U
KpUTEPUH I YKA3aHHBIX JOIMUECKUX Olepalyii;

- CTPOUTH JIOTUYECKOE PacCykICHUE, BKIIOYAIOIIee YCTAHOBICHHE MPUUYUHHO-CIIEACTBEHHBIX
CBs3EH.

- €03/1aBaTh CXEMAaTUYECKUE MOJIENU C BBIJICJICHUEM CYIIECTBEHHBIX XapaKTEPUCTUK 0OBEKTA.

- COCTABJIATH TE3UCHI, PA3IMYHBIE BU/IBI IIJIAHOB (IIPOCTBIX, CIOKHBIX U T.II.).

- mpeodpa3oBBIBATh NHGOPMAIIUIO U3 OJTHOTO BUA B APYroi (TaOJIMITy B TEKCT H TIP.).

- YMeTb ONpPEeIATh BO3MOKHbIE HCTOYHUKN HEOOXOAUMBIX CBEJIEHUI, TPOU3BOIUTE ITOUCK
nH(pOpMaIIUY, aHATM3UPOBATh U OLIEHUBATH €€ JOCTOBEPHOCTb.

- 0000111aTh IOHATHUS - OCYILECTBIIATH JJOTUYECKYIO ONEPALINIO NTEPEX0AA OT MOHATHI C MEHBLINM
00BEMOM MOHATHSIM € OOJBIINM 00HEMOM;

- CTPOUTH JIOTUYECKUE PACCYKICHUS, BKIIOYAIOIINE YCTAaHOBICHUE TPUUYNHHO-CIIEICTBEHHBIX
CBS3EH.

- OOBSACHATH SIBJICHUS, MPOIECCHI, CBSI3M M OTHOIICHMS, BBISBISIEMbIE B XOJ€ HMCCIEIOBAHUS,
OCYUIECTBIISATH BbIOOp Hanbonee 3(h(HEeKTUBHBIX CHOCOOOB pelIeHusl 3a1ad B 3aBHCHUMOCTH OT
KOHKPETHBIX YCIIOBUH.

KommyHukarusubie YY/:

- y™merb (opMmynupoBaTh COOCTBEHHOE MHEHHE U TO3UIMIO, apryMEHTHpPOBAaTh €€ U
KOOPJIUHHUPOBATH €€ C MO3UINH MAPTHEPOB B COTPYAHHUECTBE MPH BHIPAOOTKE OOIIETO pelieHus
B COBMECTHOM JIeSITEILHOCTH,



- 0TOOpakaTh B peuu COAEp)KaHUE COBEPIIAEMBIX JICHCTBHIA, KaKk B ()OpME TPOMKON
COLIMATTM3UPOBAHHON peuH, Tak U B (opMe BHYTPEHHEH peun;
- YMETb apryMEHTHUPOBATh CBOIO TOUKY 3PEHUS;
- YMETb OCYIIECTBISITH B3aUMHBII KOHTPOJIb M OKa3bIBaTh B COTPYIHUYECTBE HEOOXOIUMYIO
B3aMOIIOMOIIb;
- yMeTh paboTaTh B IpyIIIe - YCTaHABIUBATh pabouue OTHOIIEHUs, 3P (HEKTUBHO COTPYAHUYATD
1 CI0COOCTBOBATh NPOAYKTUBHON KOOTIEPAIIHH.
IIpenmMeTHBIMHU pe3yJIbTATAMH U3YUYEHUS IPEAMETA SIBIIAIOTCS CIELYIOIINE YMEHMUS:
- OCO3HAHHE POJIU BEILECTB;
- ONPEAEIIATH POJIb PA3JIMYHBIX BELIECTB B IPUPOJE U TEXHHUKE;
- 00BSACHATH POJIb BEIIECTB B UX KPYTOBOPOTE;
- pPaCCMOTPEHHUE XMMHUECKUX MPOLIECCOB;
- UCII0JIb30BATh 3HAHUS XUMHH MIPU COOJIIOIEHNUH TPAaBUJI UCIIOIb30BaHUS ObITOBBIX XMMHUECKHUX
IIpenapaTos;
— pa3nuyarh onacHble U Oe30macHbIe BELIECTBA;
- IPUBOJUTH IIPUMEPBI XMMUUYECKUX IPOLIECCOB B IPUPOJIE;
- HaXOJMTb YEPThI, CBUJETEIHCTBYIOLIUE 00 OOIIKX MPU3HAKAX XUMUYECKUX MPOLIECCOB U UX
pa3Iuyusx;
- HCIOJIb30BaHNE XUMUYECKUX 3HAHUM B OBITY;
- OOBSICHATH 3HAUEHHUE BEILECTB B )KU3HM U XO35AICTBE YEJIOBEKA;
- 00BSACHATH MUP C TOUYKU 3PEHUS XUMUU;
- (hopMUpOBATh MPEJCTABICHUS O OyyleM MpodecCHOHATEHOM BhIOOpE.
Kpome Toro, 3aHsTusi nmpu3BaHbl NpoOyAUTh Yy Yy4YalUXCAd HHTEpEC K XMMHYECKON Hayke,
CTUMYJIUPOBATh JajbHEHIIee H3yueHHEe XUMHHU. XUMHUYECKHE 3HaHMSA, CHOPMHPOBAHHBIE HA
3aHATUAX, MHQOpPMAIMOHHAs KyJbTypa YydYalllUXCs, MOTYT OBbITh MCIIOJb30BaHbl HUMHU IS
PACKPBITUS PA3IUYHbBIX MPOSBICHUN CBSI3U XUMUU C )KU3HBIO.
OcHoBaHMeM /I BbljieJIeHHs TpPe0OBaHWMH K YPOBHIO MNOATOTOBKH OO0YyYaroImuxcs
BBICTYTaeT OCHOBHas oOpa3oBaTenbHas mporpamma MBOY Oépckas COIIL.

Crioco0bl onpeaesieHus pe3yJbTATHBHOCTH !
- Hauansnoui koumpons (cenmadpy) B BHUIE BHU3YaJbHOrOo HAONIOACHUS TIearora 3a
coONIOCHUEM BOCHUTAHHMKAMHM TEXHUKM O€30IIaCHOCTH, IIOBEJIEHUEM TIpu pabore ¢
MOCIIEAYIOIIUM O0CYKICHHEM;
- Texkywyuit konmpoaw (6 meuenue 6ceco yuedHo20 200a) B BUJE BU3YaIbHOTO HAOIIOACHUS
mejarora 3a MPOIECCOM  BBIOJIHEHUS YYallUMUCA TPAKTHYECKUX paboT, MPOEKTOB,
MHAUBUAYAIbHBIX 3a/laHUH, Y4acTHsl B IPEAMETHOM HeJlelle €CTECTBO3HAHMS;
- Ilpomesrcymounuliit KOHmpoab (memamuueckuii) B BUJ€ NPeIMETHOW TUArHOCTUKHU 3HAHUS
JETbMH NTPONUIEHHBIX TEM;
- Hmozoewii Konmpoas (mait) B BUJIE U3YUYEHUS M aHAIM3a MPOAYKTOB TPyJa Yy4yalluxcs
(mpoekToB; cooOmIeHM, pedepaToB), Mpolecca OpraHu3anuyd padoThl HAJ TPOAYKTOM U
JUHAMUKH JINYHOCTHBIX U3MEHEHUH.
@®opMbl y4éTa 3HAHUNA, YMEHUH NPU peau3anum NporpamMmmal.
- Ompoc;
- OO6cyxeHue;
- CamocrosiTenbHas paboTa;
- TectupoBanue;
- [Ipe3enTanus u 3amuTa TBOPUYECKONH pabOTHI (MPOEKTHI U JIP.).
B konIie yueO6HOTO0 rojia 00y4aronuiics J0KeH BHIIOTHUTD U 3alIUTHTD TPOEKT.
(Mpunoxenne 1. «Onucanue GpopmMbl NOABETEHUS] HTOTOBY).



TemaTH4eckuii U KaJeHIAPHO - TEMATHYECKHH NJIaH NPOrPaMMBbI
BHEYPO4HOii 1esiTe1bHOCTH «[lepBble maru B XuMum»

Ne |Ha3zBanue pasaena Tema 3ansaTus Bcero Ipak- HMcnoan3yemoe
n/m 4acoB Teopus THKA [00OpynOBaHMe
Paznen 1. BBonHoe 3aHsTHE. 1
Bgenenue. (24.)
1 MecTo XUMHH B 2 1
€CTECTBO3HAHUU
Paszgeu 2. 1.1 BemectBa. Ilpuemsi 1
JKCNEePUMEHTANIbH| O0pAaIlEHHS C BEIIECTBAMHU.
ble OCHOBbI XUMUH. —
(84.) [IpaBua 0e30macHo 1
paboTel TpU TPOBEIACHUU
JKCHEpUMEHTa.  TeXHUKa|
71a00paTOPHBIX padoT.
HarpeBarenbHbie IprOOpHI.
HucTtele BemecTBa, 0c000 1 [larumk
YHUCTHIC BEIIECTBA. PIEKTPOIPOBOJIHO
[Tpumecu. Cmecu. 8 cTH, ITUGPOBOIA
V) MUKPOCKOII
Metonsl  mo3HaHUS B 1
€CTECTBO3HAHMH.
3oxa. PactBopel. Mopckas u 1 Jaruuk
npecHas Boja. TeMIIepaTypbl
buonornyeckue KuIKOCTH TJIATUHOBBIMN
AaccoBas 1o 1 1 [larumk
pPacTBOPEHHOTO BEIIECTRA, OTITHYECKOM
WJIH TIPOIICHTHAS MJIOTHOCTHU
KOHIICHTpAIlUs BEIlleCTBa B
pacTBope
Haceiennsie n 1 [udposoit
MIEPECHIILICHHBIE PACTBOPHI. MHKPOCKOII
Pa3nmea 3. MopenupoBaHue 1
3HAKOMUMCH c
MHPOM
HAHOYACTHIX CtpoeHue BelecTna. 1 1
(8.) Pa3mepsbl yacTHil.
HanouacTtuuel
3 KommonaHeie cucTeMbl: 8 1

MOYBa, TJINHA, PUPOTHBIE
BOJIbI, BO3YX JIBIM,
MUHEPAITBI, XJIeO, MOJIOKO,
Macio,

KpoBb. .. Komioniueie u

MCTUHHBIC pACTBOPLI




MeTobl U CpeACTBA
BAMITUPUYECKOTO
MCCIeN0BaHUs

Kaxk crenenb
M3METbUYCHHOCTH BIIHSIET Ha
0010 TUTOMIAH
COITPHUKACAIOUIMXCS YACTHII

Hano00BeKTHI 171
00y CIIOBIIEHHOCTb nx|
YHUKAJIbHBIX CBOMCTB
PE3KUM YBEIMYEHUEM|
101 AU [IOBEPXHOCTY
YaCTHIL

Paznea 4.
XMMHS Ha CTpaxKe
310poBbi. (64.)

Moxn. Bosronka noga. Mon
13 alTeKu

«MaprasuoBkay. IATIXP
[lepmanranat Kanus
[lepexurch Bogopoaa. [Tpubop s
CBoiicTBa ¥ MPUMEHEHUE [OJTyYeHUs
4 MEepPOKCHUa BOJIOPOJIA BOZIOpO/Ia
ALIeTHIICATTUIIAIIOBAS
KKCJIoTa. ACKOpOMHOBAs
KHCJIOTa
«3eJIeHKa» WU
OpUITMAHTOBBIN 3€JICHBIN
«MBLI0 YyecHOE» Jlatuuk pH
Pa3znea 5. Caxap, Kpaxmall, IeJUTI0JI03a
XUMUA TUITH — POJACTBEHHUKH TIFOKO3bI
(5u.)
AJTFOMUHUH: BEITMKUA 1
Y’KaCHBIN
YKCyCHas KUCJIOTa Jlatuuk pH,
5 MATYHK
PIEKTPOIPOBOJAHO
CTH
«CoreHas Haria >KM3Hb»
Bpen HutpatoB: Mug win JlaTumk
mpaBa PIIEKTPOIIPOBOTHO
CTH
Pa3nen 6. 1. Oman ewvibopa memul,
Padora Han noCmano8Ku yenu,
MpPOeKTaAMHU. 3a0ay UCcied08anusl .
11 |(5u4.) 2. Oman BbI0BUNCEHUS]
2unomesul.
3. Dman NIAHUPOBAHUS
nymu docmuoiceHusl




yeneil
uccne008amenbCKux
(npoexmuuvix) pabom u
8v100pa  He0bX00UMO20
UHCMPYMEHMAapUsl.

4. Dman npogeoeHus
YuebH020 ucciedo8aHus
(npoexmuoti pabomuwl) |
NPOMENCYMOUHBIM

1
KOHMpONeM 3a X0OOM,
8bINOTHEHUS u
Koppexyueti
Ppe3yIbmamos.
5. Dman oopmaenus,
npeocmasieHus 1
(3awumsl)  NPOOyKmMa
nPOeKmHol pabomol
NUTOTIO: 34 18 16

Coaep:kanue Kypca

I/IHCprKTa)K 110 TEXHHKE 0€30I1aCHOCTHU MNPOBOAUTCA HaA KAXIOM 3aHATHUH HNCPCA IMPOBCACHHUCM
OKCIICPUMCHTA.

2. Baenenue
2.1 Beoonoe 3anamue. 3HaAKOMCTBO YYaIIUXCSI C HOBBIM y4€OHBIM KypcOM BO BHEYPOUYHOM

JACATCIIbHOCTH.

2.2 Mecmo xumuu 6 ecmecmeo3HaHuu. 3apOXKICHUEC XUMHH Kak Haykd. CBs3b XUMHUHU C

HpaKTHqCCKOﬁ JKHU3HBIO YCJIOBCKA.

3. 3KcnepnMeHTaanme OCHOBBbI XMMHH

3.1

3.2

Bewecmea. IIpuemul odopauienusn c eewyecmeamu.

W3ydenne mpaBusl TEXHUKU O€30MACHOCTH, MPEIyPexAAI0MINUX U 3aMpeIIalonnX 3HAKOB.
ITepBas nomoms. [IpoTuBONIOKAPHBIE CPECTBA 3AILUTHI.

3HAKOMCTBO C BEIIECTBAMHU, BCTpEYAIOUIMMHKCS B OBbITy: HoJIHAs HACTOWKa, Meb,
QIIOMUHMM, COJb, UIIEBAs CO/A, JUMOHHAs KUCJIOTAa, YKCYCHasi KMCJIOTa, BOAA, MEIHBIN
kynopoc. OTiauune BemecTB Mo (U3UYECKUM CBOMCTBAM: arperaTHoe COCTOSHUE, IIBET,
3amax, BKycC, pacTBopuMocTh. [IpaBuiia XxpaHeHus BeliecTB B Jadopatopuu. TOKCUYHOCTD
BEILIECTB IS JKUBBIX OPraHU3MOB ONPEIEIAETCd MX XHUMHUYECKUMHU CBOMCTBAMH, HX
CIIOCOOHOCTBIO BCTYIAaTh B XUMHUYECKHE peakiuu. [IposBIEHUS TOKCUYHBIX BELIECTB Y
YeloBeKa: XMMHUYECKHH 0XKOT, pa3fpa)keHHe CIU3UCTBIX 000JI0UeK, KaTap JAbIXaTeIbHBIX
NyTeW, aJIepruyeckhue peakluu, OCTPbIE JepMaTUThl, KaHIIEPOT€HHOE [EHCTBHE,
MOpaXEHHsI OpPraHOB, BO3MOXKHOCTH JIETalIbHBIX HCXOJ0B. IIpaBunma otOopa BeliecTs
(TBepable, MOPOIMKOOOpa3HbIe, KHUIKKAE, BOAHBIE PAacTBOpPHI, 0c000e BHUMaHHE — paboTa
TOJIBKO C MaJILIMH 00bEMaMH BEILECTB).

Tecm Ha ocHOBe 3a1aHui U3 OTKphITOro 6anka ®UIIU (paznen «MeTopl TO3HAHUS)
Ilpasuna o6e3onacnoii  pabomel npu npoeedenuu IKcnepumenma. Texnuka
nadopamopuslx padom.

3HaKOMCTBO C JabOpaTOpHBIM O0OpYJOBaHHEM: CTEKJISHHAs TMOcyaa (XUMHUYECKHe
CTaKaHbl, KOJIObI, BOPOHKH, JEIUTENIbHBIE BOPOHKH, MEPHAst TIOCY/1a), BECHI, IITATUBBI IS




3.3

3.4

3.5

3.6

npoOUpOK W TPUOOPOB, HATPEBATENBHBIA MPHUOOP-CIIUPTOBKA, (apdopoBas mocyaa
(BBIMApUTEIbHBIC YAIIKH, TUTIIH, CTYIIKH, IIIAaTeNIN) U U(POBOi TabopaTopueii u ap.
be3onacnas pabora co CTEKIIOM, TPOOKaMH (IEMOHCTPALIUS PE3KH CTEKIISTHHBIX TPYOOK, HX
HarpeBaHus AJs1 U3BMEHEHUS (hOPMBI).

Ipaxmuueckas wacmeo.

C6opka mpubopa ans nmonyudeHus: ra3oB. [IpoBepka Ha Te€pMETHYHOCTD. 3aKpPEIUICHHUE €ro
Ha 1ratuBe. PucyHok npubopa npu nomouu tpagapera.

Haczpesamenvnuvie npuoopbot.

CmuproBka. ['azoBas ropenka. Ilnmutka. BonmsHas Oans. HasHauenwe HarpeBaTeIbHBIX
npuOOpOB.

N3yuenne ciupTOBKU: COCTABHBIC YACTH U UX (DYHKIIHS.

['optouee TOIUIMBO Al CHMPTOBOK: STHIOBBIH cHHUpPT. OCOOEHHOCTH PEaKLUU TOPEHUS:
BhIZICJICHHE TeTwia U cBeTa. Cyxoe roprouee

[IpaBuia HarpeBaHus NPOOUPOK C BOJHBIMH pacTBOpaMu (TpeaBApPHUTEIbHBIA IMPOTPEB
BCEUW MOBEPXHOCTH, O0S3aTENIbHBIA HAKJIOH MPOOUPKH, OTBEPCTHUE MPOOUPKU «OT CEOs»,
3aKpeIJICHUE JePKaTeNs MPOOUPKH).

Hcnonp3oBanne TUraed nOpu NpOKAIMBAaHWM  BemlecTB. HasHaueHue omnepauuu
MPOKAJIMBAHUSI.

IIpakxmuueckas wacmeo.

Wzydenue mameHu. PUCYHOK MamMeHH.

CoOopka mpubopa A BBIMTApUBAHKS COJM (KOJBIIO HA IITATWUB, BBIIAPUBATEIbHAS YaIllKa,
BOJIHBIN pacTBOpP COJIM, CIIUPTOBKA). PucyHok mpubopa npu nomoinu tpadapera.

Yucmule eeutecmea, ocooo uucmole geujecmea. Ilpumecu. Cmecu. CriocoObl OUUCTKU
BEUIECTB OT IpuMecell u paszgeneHuss cMeced. ®@unbrpoBanue. Ileperoska.
Kpucrannmmzauus. Pa3genenue ¢ moMONb0 MarHuTa, J€IuTeIbHON BOPOHKHU
Ipaxmuyeckas yacme.

1 BapuaHT: cMech PEUHOT0 IIECKa U caxapa.

2 BapuaHT: CMECh PEYHOI'0 TIECKa U MOBAPEHHOMN COJIH.

CocTaBuTh CXeMy TOCJIEIOBATEIBHOCTH oOlepanuil (pacTBOpeHHe, (QHUIBTPOBAHHUE,
BbInapuBanue). CpaBHUTH U OOCYAUTH pe3yJIbTaThl IBYX BapuaHTOB. OOpaTUTh BHUMaHHE
Ha CMeChb caxapa M necka (y HEKOTOPBIX YalllKM MOKpPbUINCh KOPUYHEBOW Maccoil), Ha
BaXHOCTh YCIIOBUH MPOBEIEHUS HIKCIEPUMEHTa, B JaHHOM CIy4yae Ha CBOEBPEMEHHOE
IIpEKpaleHNE HarpeBa.

Memoovl no3nanus ¢ ecmecmeo3nanuu.

Habmronenue. DxcriepuMenT. MonenupoBaHue.

YcnoBus mpoBeneHUsT HaOMIOEHUST KaK OCHOBHOT'O METOJ1a TO3HaHMs. MBICIUTENbHBINA 1
peaJIbHBII SKCIIEPUMEHT. Y HUBEPCAJIbHBIE 3HAHMS YEJIOBEYECTBA HA OCHOBE HAOJIOJCHMUS.
duznveckre U XUMHYECKUE SBICHUS.

IIpaxmuueckas wacmeo.

bpoyHoBckoe nBmKeHHE TIOJ MHUKpockomoM. OOHapykeHHe KHpa B CEeMEeHax
noycoyiHeyHrka. OOHapykeHne Kpaxmana B kaprodene. OOHapy)eHHE YTICKUCIOrO Tra3a
B BbIIbIXaeMoM Bo3ayxe. JloGaBieHne JMMOHHOM KUCIOTHI B yail. OdopmieHne paboThl.

Ha3zBaunue omnniTa Kak BeImmonHsn Yro HaOIIO AN

OOpatuTh BHIMaHUE HA TMPAKTHYCCKUE 3aJaHUS MPOIUIBIX 3aHATHH. AKIICHTHPOBATh, YTO
METO/]T HaOIOIEHHS] — OCHOBHOUM METO/I ITO3HAHUSI.
Booa. Pacmeopvi. Mopckasa u npecnasa eooa. buonozuueckue cudkocmu: KpOBb,
nuMmda, KIETOYHBIA COK. DKOJOTHYECKHE MPOOJIEMBbI BOJBI. DIEKTPOMPOBOJHOCTHh Kak
CBOMCTBO PacCTBOPOB AJIEKTPOJIUTOB (TIpaBHiIa 0€30MMACHOCTH C AJICKTPOIIPUOOPAMU).
Ilpaxmuueckas wacmeo.




3.7

3.8

OnpezneneHre C IMOMOMIIBIO 3JIEKTPOIIPOBOJHOCTH PACTBOPOB: B KAKOM XHUMHYECKOM
CTaKaHe HaXOJWTCS JUCTHUIUIMPOBAaHHAS Boja. JlaHBI Tpu pacTBopa: pacTBOP MOBapEHHOU
COJIM, PACTBOD caxapa, TMCTUWLUIHMpoBaHHas Boja. OdopmiieHre paboThl.

Ha3zBanue pactBopa UYro HabmonaeM (3aropaeTcs JlaMIno4ka Win
HET)

Kaxk pacro3Hats: B KakOM CTakaHe — JUCTUUIMPOBAHHAsA BOJA U pacTBOp caxapa. JlomKHBI
IPEUIOKUTH JIBA CIIOCO0a: OPraHOJIENITHYECKUI U BhITAPUBAHUE.

[Tpoekt «M3roToBneHne caMoIeIbHOrO MpUdOpa AJIs UCCIEA0BAHUS SIEKTPOIIPOBOAHOCTH
pacTBOpPOB»

Maccosaa o0onsa pacmeopennozo eeuiecmeda, uUIU NPOUEHMHAA KOHUEHMPAUUs
eeujecmea ¢ pacmeope.

B3semBanune. PasnoBeckl. HaBecka. MepHas mocyna (MEpHbBIE CTakaHbI, KOJOBI,
UAJIUHAPHI).

Ilpakmuueckas uacmeo.

IIpurorosneHue pacTBOPOB ITOBAPEHHOM COJIU 3aJaHHON KOHLEHTPALUH.

[IpuroroBneHue muUnmydero HamuTKa M3 MULIEBOM COJAbI, JUMOHHOW KHCJIOTHI, caxapa U
aCKOPOWHOBOM KHUCIIOTHI: KaKIas TpyINIa OINpenesieT KOJIMYECTBO BEUIECTB Ha CBOE
ycmotpenue. CpaBHeHHE U OOCYXJIE€HHE IPUTOTOBIEHHBIX HANUTKOB C T.3p. BKYCa,
¢ukcarmu HaOmronaeMbIXx  A(P(GEKTOB, pPAcUYeTOB WM BBINOJHEHHS «HA TJA30K»,
SKCIEPUMEHTAIBHON KYJIbTYPBI.

Hacvluiennule u nepecvlujeHnvle pacmeopul.

Memoouka evipawgueanua kpucmannos. Monokpucraimi. Kpucramnuueckue apy3sl. Uto
TaKO€ «3aTpaBKay.

JleMoHCTpalys NepechIEHHOT0 pacTBOpa aleraTa HaTpHsl.

Ilpakmuueckas ywacmeo.

[IpuroTtoBneHne HACHIIIEHHBIX M IEPECHIIIEHHBIX pacTBOpOB. [IpuroroBiieHne BOIHBIX
pacTBOPOB MEIHOTO Kylopoca, XJOpuAa HaTpHs, caxapo3bl I BbIpallVMBaHUs
KpUCTAJUIOB. BhIpaniuBaHne KpHUCTAUIOB M3 PACTBOpPAa KAMEHHOW COMM M HOJUPOBAHHOU
COJIM: €CTh JH pa3Huua. [loueMy i BbIpallliBaHMs KPUCTAJUIOB KAMEHHAs COJIb JIy4Ille,
yeM uoaupoBaHHas. llomyuyeHue OKpallIeHHBIX KPUCTAIJIOB COJM C HCHOJIb30BAaHUEM
IUIIEBBIX KpacuTeneil. BrlpamyBaHue KpHUCTaLIOB MEAHOIO KyIlopoca W3 BOJHO-
CIIUPTOBBIX PACTBOPOB.

4. 3HaAaKOMHMCSI C MUPOM HAHOYACTHIL

4.1

4.2

4.3

Mooenuposanue. Monenn B ecTeCcTBO3HaHUM (T100yc, KapThl, (PU3MUECKHE MOJEINH,
Ouosoruueckue MyJISDKH, KPUCTAIMYECKUEe penIeTku). Mojenu aroMOB M MOJEKYJ B
XUMUH.

Ilpaxmuueckas wacmeo.

N3rorosnenune Moeneil MOJIEKyJT U3 MOAPYIHBIX cpencTB. PaboTa BooOpaxeHusI.
Cmpoenue sewyecmea. Pazmepvl vacmuy. Hanouacmuuypi.

Ilpoexmnas 3a0aua Ne [. Kak y3HaTh NpUMEpPHbIE pa3Mepbl BUTAMHHHOIO Jpaxke
«YHaeBuT», «PeBuT», ymakoBKM KOTOPBIX PACIIONOKEHBI Y BaC Ha CTOJax, HE OTKPBIBas
OaHOYEK.

Ilpoexmnasa 3adaua Ne 2. Y Bac Ha cTroiax HaxoJsATCs MEpHBIA LHMIMHIP, Koj0a ¢ BOJOH,
BEChl PBIYAKHOTO TUMa ¢ HabopoMm paszHoBecoB. [Ipemnoxute crnocoObl OmpeneraeHus
pa3MepoB MOJIEKYJI BOJIbI (PAKTHUECKUN M TEOPETUUECKHIA).

Bonpoc: OtHocHTCS M MOJeKyJa BOAbl K HaHo4yacThuiam? [lodeMy BHPYCHI Ha3bIBAIOT
HaHoOpoOoTamu?

Konnouonwvie cucmemul: nousa, 2nuna, npupoomsie 600bl, 6030yX 0blM, MUHEPAIbL, XJ1€0,
MON0KO, Macno, Kpoew...Konnouonvie u ucmunnvie pacmeoppl. ONTHIECKUE CBOMCTBA:




«¢dext Tungansy, «IBICHHE UCKPSIIUXCS CII0eB». KOTONIHBIE YaCTHIIBI U UX Pa3MEpHI.
Oxcnepumenmanvhas 3adava Ne 1. Ha cromax: ja3epHast ykaska W Ja3epHbli (hOHApUK C
KpPacHBIM JIy4OM, JIBa XUMHUYECKHX CTaKaHa: B OJJHOM 3aBapEHHbIN MMaKETUK Yasi, B IPYyTroM
— gucras Boja. [Iponmyctute myu nasepHoro oHapuka yepe3 cTakaHbl. B kakoMm crakane,
[0-BallleMy MHEHHIO, HaXOAMWTCS KoylouaHas cuctema? Ha yem OCHOBBIBaeTCsl Balle
IIPEII0JIOKEHNE?
Oxcnepumenmanvras 3a0aua MNe 2. Bam BblIaHbl pacTBOpPHI aleTara CBHUHIA
Pb(CHsCOO)2 wu wmommna xamust Kl, mratuB ¢ mnpoOMpKamu, CIHPTOBas TOpeEIKa,
npobupkoaepxkatenb. B npoOupky Hanelite 2 mi pactBopa Kl (BbicoToit 2 ¢M) u 3aTem
npuieiite 2 min pactBopa Pb(CHsCOO)2 . O6pasyercs »xenthlit ocamok. Harpeiite
mpoOUPKY JO PACTBOPEHUS OCalKa. 3aTeM OXJIaJuTe NPOOUPKY OKOJo 2-3 MHH H
MIOMEIIAEeM B COCYJl C XOJIOIHOM JieAstHOM Booil. UTto Habmogaere? UTo mpoOUCXOIUT mpU
BCTPSIXUBAHUU MTPOOUPKU?
Wtak, BBl TOJBKO YTO OOHAPYXHWIM pA3IUUYUE MEXKJIYy HCTUHHBIMH PpAacTBOpaMHU U
KOJUIOMJIHBIMH pacTBopamMu. B mocneqHux Bbl HaOMOJanM  MPOSIBICHHE ONTUYECKUX
s dextoB: «dpdext Tunmans» (9kcm. 3aa. Nel) U «sIBICHHE HCKPSIIUXCS CIOEB» (IKCI.
3a1.Ne2).
Bonpoc: Kak noka3atb, 4To MbUIBHBII pacTBOp siBisieTcs kosutougHo cucremoit? (ITo
paccestHUIO CBETa B pacTBOpe -KoHyc TuHaans).
YTo mpOUCXOAUT €CIM B MBUIBHBIA pacTBOp 100aBUTh MoBapeHHYIO coib? (IIpo3paunsbiii
IPEKIE pacTBOpP PE3KO MYTHEET, 00pa3yloTcs KpyIHBIE XJIONbs). 3HAKOMCTBO C
SIBJICHUSIMU KOATyJIALIMKA U BbICAJIUBAHUS.
Ilpoexmuas 3a0aua Ne 1.]Ipa y4eHMKa MPUTOTOBUIIM CMECh M3 PACTUTEIHHOTO Macjia H
BOABI: J100aBHB TMOJOBUHY 4YaiiHOW noxku wmacna B 200 mu Boapl. OOuH W3 HUX
YTBEPKIAET, YTO MOJY4YEHHasi CMECh SIBJISIETCS KOJUIOMIHBIM PAacTBOPOM, a JIPYroi 3TO
otpumaer. Ko npap? CBOI OTBET WILTIOCTPUPYHTE CHUMKAMH Ha MOOWJIBHOM TelieoHe.
(ITpaBel 06a yueHuka. Bee 3aBUCHT OT 0COOCHHOCTEH MPUTOTOBIICHUSI cMecH. Eciu mpocTo
pa3Memniatb Macjio B Bojae, TO KoHyc Tunpmans He HaOmonaercs. Eciam ke akTUBHO
B30QJITHIBATh CMECh B TEUYEHHE HEKOTOPOTO BPEMEHH, TO CMECh MYTHEET M B TaKOM
pacTBOpe XOpOIIO BHUJEH KOHYC pAacCeIHHOTO CBETa, TO €CTh MOSBISIOTCS
MEJIKO/IMCIIEPCHBIE YAaCTHUIIbI KalleJIeK Macia).
BbiBoA: KOMIOMAHBIE PAacTBOPHI MOKHO OOHApY>XUTh MO ONTHYECKOMY TeCTy <«AddexT
Tunpans», KOTOpbIM OOHapy’>KMBAeTCS, €CIU KOJUIOWJHBIE YaCTULbI HE IPEBBIIIAIOT
Jana3oH HaHOPa3MEPOB.

4.4 Memoowvl u cpedocmea IMRUPULECKO20 UCCTIE008AHUA.
Ha mpenpinymux 3aHATUSX BBl BBIMONHAIN 3KCHEPUMEHTATbHBIE U MPOEKTHBIE 3a/1a4u.
Kak BbI gyMaeTe, Kakue METO/Ibl UCCIIEI0OBAaHUS Bbl UCIIOJIB30BAIH?
1. Habmonenue. 2. DkcniepuMent. 3. M3mepenue. 4. CpaBHeHHE
BcnomuuTe 3a1aHus, IPOCMOTPUTE CBOU 3alUCH U IPOKOMMEHTHUPYHITE UX C TOUKHU 3PEHUS
HCIIONIb30BAaHHBIX METOJIOB HccienoBaHus. Uem Bbl TMOJIb30BANIHMCH, YTOOBI PEHIUTH
MIOCTaBJIEHHYIO Mepe] BaMH Mpo0ieMy.
Ilpoexmnuas 3adaua Ne [. Halimute, demy paBHa IUIOTHOCTh QJTFOMHUHHUEBOW (DOJBIH H
MEJHOM WM CTaJbHOW OOJBAaHKM HETMPaBWJIBHOW (OPMBI, KOTOpPHIE JIe)KAaT Ha BaIINX
cronax. aet obcyxaenue.
JIoJKHBI MPEeUIOKUTh IUIAaH PEUICHWs] 3TOW 3aJauM, OINpPEAEIUTh Kakue HEeO0OXOINMBI
M3MEpUTENIbHbIE MPUOOPHI AJIs PEIICHUS 3TOM 3aauu.
CpaBHUTH HallIeHHOE 3HAYEHME IJIOTHOCTH AJFOMMHHUSA, MEU WINA CTaJId CO CIIPaBOYHOU
BEJIMYUHOM.

45 Kax cmenenv usmenb4eHHOCMU 6auUsAem HA O00WYI0 NI0UAOL CORPUKACAIOULUXCA
yacmuy. OOBEMHbIE B3PbIBBI Ha MYKOMOJIBHOM 3aBOJIE, JAPEBECHO-CTPYKEYHOM
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4.6

4.7

npennpustiy. [louemy Henb3st HCTI0Nb30BaTh OEH3UH Ul PO3KUTra ApoB. BCHOMHUTH «4TO
TaKoe TUIOIIA/IbY, «EAUHUIIBI U3MEPEHUS TUIOIIAIN.
Ilpoexmnas 3a0aua Ne [. Y Bac Ha cTojax HaxomiaTcs nubOo KyOouk PyOwka, mmbo
MaJjeHbKasi ymakoBKa caxapa-paduHana. Haligure miomanp nenoro kyOuka u oOuIyro
wiomaab 9 Manblx KyOMKOB, U3 KOTOPBIX COCTOUT OOJBIION KyOUK; MIIM LENON YIaKOBKH
caxapa M OOILIyI0 IUIOLIaJb BCEX KYCOUKOB caxapa B ymnakoBke. CpaBHMTE 3Ha4YCHHUs
TJIOMIAIH 117101 (pUrypsl U CyMMapHOU Tuioaan ee yacteid? Kakyro 3aKkOHOMEPHOCTh MBI
MO>KeM HadmoaaTh?
Hanooovekmvt u 00ycno61eHHOCMb UX YHUKANbHBIX CE0UCME DPE3KUM YeeuyeHUuem
naowadu  NO6epXHOCMU  4AcCMuUY: HAHOYACTHUIIBI, HAHOIUIEHKH, HAHOBOJIOKHA,
HAHOTPYOKH, HAHOLIAPUKH, JIEHAPUMEPBI, LIEOJIUThI, KBAHTOBBIE TOUKH.
Ilpoexmuas 3a0aua Ne 2. Yxo nocst umeet uinHy 12-13 mm, a yactuma maraetuta Fe304
— 20 M. YBenmuubTe uX B 1 Muwumapa pa3. C kakumu oObEKTaMU Bbl TeNeph OyJeTe UxX
cpaBHuBaTh? Kakue ¢usnueckue BENIMUYMHBI W3MEHSIOTCS MpPU H3MEHEHHUU JIMHEHHBIX
pazmepoB?
Ilpoexmnas 3a0aua Ne 3. Ckonbko iuctoB 6ymaru A4 Boiinet B crakan oobemom 100 mi?
Kaxnoii rpynne Bblianbl JUCThl Oymaru A4 U xumuyeckue crakaHbl oObemom 100 mir.
Kaknas rpymnma uier oTBeT Ha 3TOT BOIIPOC.
[IpennaraeM moMoOIlb: COMHHUTE JIUCTHI B KOMOK. CKOJIBKO KOMKOB Oymaru BOLIIIO B OAMH
CTakaH?
Haiigure nnomans otaenbHOro aucta A4 v miomaab NOBEPXHOCTH XUMUYECKOTO CTaKaHa.
Haiinute cymmapHyto miomaab KOMKOB OyMaru, HaXoJIsIIUXCsl B cTaKkaHe?
JlenaroT BbIBOJI: OHA OKa3aJlaCh 3HAYUTEIbHO OOJIbIIIE IIJIOL[AAN TOBEPXHOCTH CTaKaHa.
Kakum o00pazoM MBI yBeNIMYMJIM CYMMapHyl IUIOIIAJb MOBEPXHOCTH Oymaru?
(YMenblIeHHEM 00beMa OJTHOTO JIUCTA)
Hanooovekmot u 00ycno61eHHOCmb UX YHUKANbHBIX CE0UCME DPEe3KUM YyeeaudeHuem
naowadu  noeepXHOCmMU  4acmuy: HAHOYACTHIIBI, HAHOIUIEHKH, HAHOBOJIOKHA,
HAHOTPYOKH, HAHOLIAPUKH, ICHAPUMEDSI, LIEOJIUThI, KBAHTOBBIE TOYKH.
Ilpoexmnas 3a0aua Ne 4. Haiinure miomiaab CBOEH 4epenmnHOM KOPOOKH U CpaBHUTE €€ C
JIOMIAIBI0 TIOBEPXHOCTH OOJIBIIMX MOIYIIAPUN U YeperHoil KopoOku, eciau S(kopa 0.11.) =
2500 cm? . S(u.x)=4nr?/2, e r=C/2m.
OObsicHeHue: Oonplias IIIOMAAL OONBIIUX MONYHIApUN  OOBICHSIETCS HATUYHEM
MHOTOYHCJIEHHBIX CKJIAJIOK.
Oxcnepumenmanvhas 3adaua. Ha cTonax HaxoAsaTcsl cTajdbHasi KHOTKA, JKEJIE3HbINA I'BO3/b,
KyCOU€K METHOW IPOBOJIOKHM, MEIHAsl CKpEIKa, IPaHyJibl allOMMHHS U LMHKA, IITaTUB C
npoOupKaMu, coyisiHas KucioTa. [lomMecTuTe mpeiokKeHHblEe Tela Ha JHO MPOOUPOK H
N100aBbTE 3aTEM COJITHYIO KHCIIOTY (BBICOTA CTOJIOA KUAKOCTH MPUMEPHO 1,5¢M).
Onummre, 4TO Bl HAOMIOIaETE B KAXK10i U3 MPOOUPOK.
3HAKOMCTBO C 3JEKTPOXUMHUECKUM PsIOM HalpsyKEHUIN METaJLIOB.

HasBanue o0ObekTa HasBanne Metanna, | Uro HaOmromaem JleBee nwnm npasee
u3 KOTOPOTO oTHOcuTeNbHO H2 B
clieNaH 00BEKT JI/XUM psity

BrIiBOA: ¢ KMCIIOTON B3aUMOIEUCTBYIOT METAJUIBL: ..........

C KACIIOTOW HE B3aUMOJICUCTBYIOT METAIUIBL: ........
- 3amanue o yueOHuKy M.A. AXMeToBa: 03HAKOMBTECH C TEKCTOM Ha c. 13.
- C KakuM BBl CTOJKHYJIHCH TpoTHBOpeuneM? Meap U cepeOpo B HAHOCOCTOSTHUSX
CIIOCOOHBI  B3aMMOJCMCTBOBATh C KHUCJIOTAMHU. YBEIWYCHHE IUJIOMAAN TOBEPXHOCTH
pearupyoImx YacTUIl BIUsAET HE TOJIBKO Ha CKOPOCTh peakinu (00beMHBIC B3PHIBHI), HO U
Ha XapakTep XUMUYECKUX CBOMCTB.
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[IpoekT «B nmouckax KOUIOUIHBIX PACTBOPOB»
5. Xummus Ha cTpaKe 310POBbSI.

5.1 Hoo. Boszonxa iioda. Hoo uz anmexu.
Ilpaxmuueckas wacmo.
Hsrorosnenue Moenu MOJIEKYJIbI ofa. DieKTpoHHas, rpaduyeckas popMyiia ioaa
[IpoekT «O6Hapyx’eHre Kpaxmala B MIPOAYKTaX MUTAHUS.

5.2 «Mapzanyoexa». llepmanzanam kanusa. MapraHen 1 ero CTETICHU OKUCICHUS
Ilpaxmuueckas uacmo.
Omnpenenenre MaccoBOU JOIM KUCIOPOa B MOJIEKYJIE IIEpMaHIraHaTa Kajusl.
Pacuer oTHOCHTENBEHON TNIOTHOCTH KUCIIOPOJIA 110 BO3IYXY.
CoOopxka mpubopa AJis MOTyYEHUsI KHCIOPO1a METOIOM BBITECHEHHUS BO3/IyXa.
OkcnepuMeHT: cOopka mpubopa Ui pa3ioKeHus NepMaHraHata kauus. KadecTBeHHas
peakuus Ha KUCIOPO/I.
LIBeTHBIE peakluy ¢ IepMAHTaHATOM Kalus (Hamp., IEpMaHraHaT Kajlus U CyJlb(pUT HATpHs,
zp.)

5.3 Ilepexuce 600opooa. Ceoiicmeéa u npumenenue nepoxkcuoa 600opoda. CTeTeHb

OKHCJIEHHS KHCIIOpO/ia B MOJIEKYJIE IIEPOKCH 1A BOIOPOAA.

Peakuus paznoxeHnus nepokcuia Bogopoaa. Kak mpoBecT SKCepUMEHT.
Karanuzatopel. Oxcun wmapranmna (1V), depmeHT karanaza — KaTajau3aTOpbl peakiMH
pasioKeHusl.
Ipaxmuuyeckas yacme.
Oxcupn mapranna (1V): mHanmcats GopMyity BeliecTBa U ONPEICIUTh CTEIIEHb OKUCICHUSI.
Tpu mpoOupku, B KaxI0i HaXOAUTCS HECKOJBKO MJI alTeYyHOM mepekucu Boaopoaa. Bo
BTOPYI0O U TPEThIO MPOOUPKH MOMECTUTE COOTBETCTBEHHO okcuj Mapranua (1V) (na
KOHYMKE ILIIATeJIs1) U CBEXKEHATEPThIN KapTodenb (Ha KOHUMKE [IIaTess).

Howmep mpobupku UYro nobaBunu Uro HabmogaemM

Hamnucatp ypaBHeHHe peakiinu ¢ 0003HaUYE€HUSIMHU YCIIOBHUI €€ MPOTEeKaHNUs.

[Ipoucxonut nu peakuuss B nepBoi npobupke? Ilpennoxure npubop Uid MOTy4YEHUS

BOJIOPOJIa MPH Pa3yIoKEHUH EPOKCHa BOJIOPO/IaA.

5.4 Auemuncanuyunosasa xucioma. Ackopéounoeas kucioma. KucinotHocts cpeasl. pH —

WH/INKAaTOPBI CBOUMH PyKaMH, OTIPeJIeIeHUE KHCIOTHOCTH JTaTdukoM pH.
Ipaxmuueckas wacmeo.
Onucanune gu3ndyeckux cBOMCTB. [IpuroronieHre pacTBOpoB AUETUWICATAIIMIIOBON U
ackopOuHoBOM  kucnoT. [leiictBue wuHIuKaTtopoB ((peHondranenHa, Jgakmyca u
METHJIOPAHKa) Ha UX PACTBOPBI.

VHAMKATOPbI AnerTuwicanuiuiioBast Kuciaora | AcKopOMHOBAasi KUCJIOTa

®denondranenn
Jlakmyc
METHJIOPAHK

[IpuroToBnenue orBapa KpacHOW KamycTel. HaOmroneHune W3MEHEHHs LBETa OTBapa B
pasHbIX pacTBOpax (yKCycCHas, JHMMOHHas, acKOpOMHOBas KHCIIOTHI, MOBapeHHas CoJlb,
ra3upoBaHHas BOJA, HAIIATBIPHBIM CIHPT, MUIIEBas COJa, PacTBOP MblIa U CTUPAIBHOTO
MTOPOIIIKA).

B3aumonelictBue ackopOMHOBON KHUCIIOTBHI C HoaoM. Bompoc: s Kakux 1eneid MOKHO
UCIOJIb30BaTh 3Ty peakuuio? (s OOHapyXeHHs acKOPOWHOBOM KHMCIOTHI B NPOIYKTax

TTUTAHUSA).
1 pearent 2 peareHt Uro  wHabmomaeM  mpu  UX
aCKOpOMHOBAs KUCIIOTa | WO B3aUMOJICHCTBUU
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dusnueckue cpoiicta: | Pu3nyeckue CBOICTBA:

5.5

5.6

«3enenxka» unu Opuniuanmogulii 3eaensvii. 1{BeT mopomkooOpazHOro OPMUIITHAHTOBOTO
3eneHoro. [IpakTuyeckoe 3HaueHUE U NOTyUYECHHUE.

IIpakxmuueckas wacmeo.

dusnueckue cBoiicTBa OPMIIIIMAHTOBOIO 3€JIEHOTO

Kak nokaszatp mouIMHHOCTh OpHJUITMAHTOBOTO 3eneHoro. IIpoBeneHne mocienoBaTenbHbIX
peaknuii B OJJHOM MpoOHpKe ¢ OPMILTMAHTOBBIM 3€JICHBIM: BHaYaJIe B MMPOOUPKY HOOABUTH
KOHIIEHTPUPOBAHHOMN COJISIHOM KHCIIOTHL, a 3ateM pactBopa uienoud NaOH. Odopmienue
paboThl IO CBOEMY YCMOTpEHHIO. 3aTeM OOCYAMTh: KaK 3aUKCHUPOBAIU PpE3yJbTaThbl
HKCIEpUMEHTA (U3MEHEHHE 1[BETAa, BBINAJICHUE OCAIKA).

[Ipoekt «MOXXHO JM HCHOJB30BaTh OPWIJIMAHTOBBIM 3€JEHBId Kak HHAUKATOP
KHCJIOTHOCTH CPEABI»

«Mbino uydecnoey: X035MCTBEHHOE U TYyaJIETHOE, )KHUJIKOE U TBEPIOE.

Ilpaxmuyeckas yacmo.

[eiicTBue jlakMyca Ha pacTBOpP MbUIA, paCTBOP CTUPAJIBHOrO MOpoIIKa, usmepenue pH
JaTYUKOM LU POBOI 1abopaTopuu.

(1oKa3aTenabCTBO LIEJIOYHOTO XapaKTepa MOIOIIUX CpeACTB). M3yueHne 3THKETOK TBEPAOTO
U JKUJIKOTO MbUIa (pa3jinuve B XMMHUYECKOM cOCTaBe). PacTBOpeHHME MbuIa B KECTKOH U
JUCTWLIMpOBaHHOM Boje. Dpdext Tunpans.

IIpoekt «MblioBapeHHUE»

6. Xumus nuuu

6.1 Caxap, kpaxman, yennron03a — poOCMEEHHUKU 2TIIOKO3bL.

Uro Ttakoe aualer. [nukemMuueckuil MHAEKC MPOIYKTOB IMHUTAHUS. XHUMHUYECKUE
IIOJICTIACTUTENM U UX KOBAPCTBO.

lIpaxmuueckas wacmeo.

OnpezneneHue NpoayKTOB € BBICOKMM INIMKEMUYECKUM MHJIEKCOM (paboTa ¢ Tabiuieit).
OrnpezernsiemM MoICTaCTUTENH: acapTaM, copourT .... (Pabora ¢ aTukeTKamu.

OnbIT: B3auMOJIeicTBUE IITIOKO03bI ¢ ruapokcuaoM Menu (11), cBexenpuroToBIeHHBIM.
HccnenoBanne M3MEHEHUs COJIEp)KaHHUS TIIIOKO3bl B KPOBU Mociie  cOaaHCUPOBAHHOTO
obena u mocie ymnorpebieHus Qacrdyna: KUPUEIIKOB,UYUIICOB, CIAJKUX Ta3UPOBAHHBIX
HAIUTKOB.

6.2 Antomunuii: eenuxuii u yycacuoiii. Ilouemy He clieyeT NOJb30BATHCS ATIOMHHHEBOM
nocynoi? Conepauk kanbius. Octeonopos. Metanisl KOHCEpBHOW OaHKH.
IIpakxmuueckas paboma.

CpoiicTBa altOMMHMS U OOJACTH NMPUMEHEHMsI aJIOMUHHUS HAa OCHOBAaHUHM €r0 CBOWCTB
(moBTOpenue). CocTaBUTh TaONUILY, KIACTEP WIIH CXEMY.
[IpoBeneHne XUMHUYECKHX peaklui, XapaKTepu3yromMx aM@oTepHble CBOICTBa
COCIMHEHUH AJIFOMUHUS.
OneIT 1. ATIOMUHM U CONSTHAs KUCIIOTA.
Omnpit 2. X70pua adtOMUHUS U TUAPOKCU HATPUS
OmnebiT 3. ['MapOKCH ANFOMUHUS U COJISTHAs! KUCIIOTA
Onpit 4. 'mapokcu anrOMUHNS U THAPOKCHUJL HATPHSI
HasBanue onbiTa Yro Habmrogaem YpaBHEHHE XUMHUYECKOW PEaKIUU
BeBom: .............
IIpoext «Ee BemmuecTBO — KOHCEpBHas OaHKa: SKCIEPUMEHTAIBHOE ONpeaeeHue
METAJIJIOBY.
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6.3 Ykcycnasa kucnoma. CTonoBslii yKCyC, YKCyCHAsI SCCEHIIUS, JICASTHAS YKCYCHAs! KUCIIOTA: B

yeMm paszHuna. CBOMCTBAa YKCYCHOM KHCIOTBI M €€ INpUMEHEHHE. DU3MOIOrHYeCcKoe
BO3JCHCTBUE KUCIIOTHI.
Ipaxmuueckas paboma.
CocraBiieHHE TIOHATUHHOM CXEMBI: «4YTO s 3HalO 00 YKCYCHOM  KHUCIIOTE»
(MHAMBHLyaTIbHO, TUOO B TPyIIIE).
PacyeT KOHILIEHTpaLlMK KUCIIOTHI IIPU €€ pa30aBIeHUN.
KHCI0THOCT pacTBOPOB MUILEBOM COABI U YKCYCHOM KHCIIOTHI.
["amenne nuIeBon coabl YKCYCHOM KUCIOTOM: TPU3HAKU XUMUYECKON
peakiuu (BbleNIEHHE ra3a, pe3Koe yBeanueHre oobemMa peakiimoHHoi cmecn). [loBTOpHUTH
pEaKuIo ralieHus: Co/bl C MCIONb30BaHUEM MHIuKaTopa U pH natumkom (Hamp., oTBapa
KPacHOKOYAHHOM KammycThl). i1 uero Heo6xoJuMo ObLIO MPUMEHEHHE HHAUKaTopa?
OOpaTtuTh BHUMAaHUE, YTO BBIJEIEHHE I'a3a YaCTO COMPOBOXKIACTCS
yBeJIM4eHUEM 00beMa peakiiMoOHHON cMecu. Kakue Mepbl IpeoCTOPOKHOCTH
HY>KHO COOJIIO/IaTh IIPU MTPOBEIEHUH TAKUX PEAKIUil?

6.4 «Conenas nawa ncusnp» (MOBapeHHAas COJb, MOTAIl, TIIyTamMaT HaTpus... raayOepoBa

COJIb, MEJTHBIN KyTIOpPOC...... )

IInmesasgs conxa, IHUTbEBas COAA, KaJIbLMHUPOBAHHAsA COJA, KayCTUYeCKas CoOJa:
OJIMHAKOBBIE WJIN Pa3HbIE BelecTBa. KauecTBEeHHbIE PEaKIIMY B XUMHUH.

Ipaxmuueckas paboma

Onpenenutb: Kakoe U3 BellecTB (MUILEBas Co/a, KayCcTHUYecKas coja, KalbIIMHUPOBaHHAs
coJia) SABJISIFOTCS COJISIMH YTOJIBHOW KUCIIOTBHI.

OmprT 1. JleiicTBUE HHAUKATOPAMHU.

Omnpit 2. JleiicTBHE HAa PaCTBOPHI UILEBOM M KAYCTUYECKOM CO/IbI YKCYCHOM KHCIIOTBI

Ha3zsanue onbita Yrto HabmromaeM BriBon

BremBon: ..........

[IpoBeneHue OMBITOB MOATBEPKAAET, YTO IHMILEBAs COJA, KAIbLUUHUPOBAHHASA COJA — 3TO
COJIA ¢c71a00M yTOIBHOM KUCIIOTHI, @ KAyCTHYECKasi CO/Ia — PACTBOPUMOE OCHOBAHHE.
OOcynuTh, Kak J10Ka3aTh OMBITHBIM ITyTEM, YTO MUIIIEBAs COAA SABISETCS KUCION COIBIO.

6.5 Bpeo numpamos: mugh unu npasoa. Ilonp3a HUTPATOB: BaXKHEHIINE MHUHEPATbHBIC

ya00OpeHus: Kak HCTOYHUK azoTa. KpyroBopor aszora. Iloyemy BeHepwHAa  MyXOJOBKa
MOoeaeT HACEKOMBIX (TaK OHa BOCIOJHSET HEAOCTATOK a30Ta B OOJOTHCTBIX MECTax).
Hutpatel B KadecTBe MNHINEBHIX KOHCEpBaHTOB. Kakue mpeBpalieHus MPOUCXOMAAT C
HUTpPAaTaMH B OPTaHU3ME YeIOBeKa. A30T M €0 CTEIICHU OKHCIICHUS.

Ilpakmuueckas yacme.

OnpeneneHre MacCOBOM JIOM a30Ta B KAJIMITHOW, HATPUEBOM M aMMOHHMIHOMN CEIIUTpE.
BriBoa: kakoe u3 HUX Ooliee IIEHHOE a30THOE yI00peHHe.

[TpoekT «BnusiHue a30THBIX yA0OPEHUH Ha POCT CAXKEHIIEB (HACOITI.

7. Pabora Haa npoekTamMu — S 4

6.
7.
8.

9.

Dman evlOOpa memvl, ROCMAHOBKU Yeu, 3a0ay UCCIe008AHUS.

Oman 6vl08uUdICEHUSA 2UNOME3b.

Dman naanuposanus nymu 00CMudNCeHUs: yeell Uccied08amenbCkKux (npoekmHulx) pabom u
8b100pa HEOOXOOUMO20 UHCIMPYMEHMAPUSL.

Oman nposederus yuebHO20 UCCIe008AHUL (NPOEKMHOU pPAOOMbl) C NPOMENHCYMOUHbIM
KOHMPOJLEM 3a X000M GbINOJIHEHUS U KOppeKyuell pe3yibmamoa.

10. Oman oghopmnenus, npeocmasnenus (3awumot) nPoOyKma NPOEeKmMHoOU pabomoi
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CIHCOK HCIT0JIb3YVEMbBIX HCTOYHHKOB

CnHcoK OCHOBHOH JIMTEepaTypbl:
1. Xumnueckas sHimkaoneaus. T 1. M., 1988 1.
2. Kykymkun FO.H. «Xumus Bokpyr Hacy», M. Beiciiast mixomna, 2018 r..
3. B.M. Ky3HenoB «Xumus Ha IOpOre HOBOT'O ThICSUENETHs», « Xumus B mkosue» Ne 1, 2017.
4. AM. IOaun u apyrue. «Xumus 1uist Bacy. M. «Xumusi2002.
CnMcok JuTepaTypbl AJsl y4YMTeJIs:

1.
2.

3.
4.
5

o

10.

11.

12.

O.C. TI'abpuensn, I'.T". JIeicoBa «HacronpHasg kHura yuutens xXumumn». , poda, 2017,
Anux6eposa JL.YO. 3anumarensHas xumus. Kaura juid yyamuxcs, yauresnaen u poauTeneil.
M.: ACT-ITPECC, 2017,

K.A. Maxkapos «Xumus u 310poBbe». M. «IIpocsemenue».2005.

1O.H. KopotsimeBa «XuMu4yeckue caioHbl KpacoTbl». «XuMus B mikose». Ne 1. 2005 r.
Ckypuxun .M., HeuaeB A.Il. Bce o numie ¢ Touku 3penus xumuka. Crpas. uzganue. M.:
Brrcmiag mikosna, 2009

AxmeroB M. A., 3oposa E.}O. O6yyeHne XuMUM Kak MPOLECC pa3BUTHS

MO3HaBaTeNbHBIX cTpaTernil yuanmxcs [Tekcrt]/ AxmeroB M. A., 3oposa E.1O.// Hayka u
mikona.- 2015.- Ne 2.- C.81-87

Jlazapes B. C. IlpoekTHass nesATEIBbHOCTh B IIKOJIC: HEHCIOJIb3YEeMbIE BO3MOXKHOCTH
[Texcr]/ JIazapes B. C. //Bonpocsr o6pazoBanus. — 2015.- Ne 3.-C. 292-307.

BoponmoB A. IlpoektHas 3amaua [DnexktpoHHslii pecypc] / BoponmoB A. - XKypuan
«Hauanpnas HIKOJIa.- 2007.- No 6. - Pexum JIOCTYyTIA:
http://nsc.1september.ru/article.php?id=200700608

Beenenue B HanotrexHonoruu. Xumus [Tekcr]/ yuebHoe nocobue mis ydammxes 10 — 11
kjaccos/ noxa penakiuein AxmeroBa M.A. - CIIO: oOpa3oBaTenbHBIM LHEHTpP «YyacTHe»,
O6pazoBatenbHbie MPoekThl, 2011 — 108 ¢. (cepust Hanomkora)

I'a6puensa O.C., OctpoymoB W.I'. IlponeneBruueckuii kypc «CrapT B XUMHIO»/
INa6puensu O.C.- XKypnan «Xumus B mikose».- 2005.- Ne 8.- C. 19-26

l'ony6 T'.b., Tlepenviruna E.A., UypakoBa O.B. OcCHOBBI TpPOEKTHOW JESTEIHHOCTH
IIKOJIbHUKA: METOJMYECKOe TMOCcOOHe M0 TMpernoJaBaHuI0 Kypca (C HUCHOIb30BaHUEM
terpaneii Ha medatHod ocHoBe)/ Ilox penakmumeit mpodeccopa E.S.Korama. - Camapa:
N3narenbctBO «YueOHas murepaTtypay, M3natenbckuii oM «Demopony. 2006. — 224 c.

Cnucoxk Jurepatypbl s 00y4arOMIUXCH:

1.

zHwWN

ORY

B.A. BoiitoBuu «Xumus B Ob1Ty». M. «3Hanue». 2000.

«OHIMKIONEANYECKUH clI0Baph 10HOro xumuka» M. «llenarorukay», 2002.

«Opynuty, Xumus — M. OO0 «T]] «M3naTenbcTBO Mup kHUTH»Y, 2018.

Ammk6eposa JIL.IO. 3annmarensHas xumusi. KHura i yuammxcs, yq4uTesnei u poauTeneil.

.- ACT-TIPECC, 2017,

Mup xumun. 3anumarenpsHble pacckasbl 0 xuMuu. Coct. FO.U.Cmupnos. CII16.: «MuM-

Kcmpecey, 1995.
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KputepuaabHasi Ta0/1una olleHKH NMPOEKTa

ITpuniaoxenne Nel

Kpurepnii ba3o0BbIi1 ypoBeHD I1oBbIIIEHHBIN YPOBEHD
1 6ann 2 Gamna 3 Gamna 4 Gaina 5 6amioB 6 6amioB 7 6amioB 8 6amoB

= Yuenuk Yuenuk Yuenuk Yuenuk Yuenuk Yuenuk Yuenuk Yuenuk
= MOATBEPANIT 00BsCHUI onucan o0ocHOBanN MPOAHAJIM3M | Ha3Bal chopMynup | ykazain

= MMOHUMaHHE MIPUYHHBI, TIO CUTYyaIlio U | HJICATbHYIO poBain HEKOTOpPBIE | OBaJ HEKOTOP
g pOOIIEMBI, KOTOPBIM OH yKazal cBou | (KelaeMyl0) | CHUTyaluio U | MPUYUHBI npobiieMy ble

© chopMyIUPOBaH | MPUCTYIIUI K HaMepeHUs CUTyaIus Ha3BaJI CyIIECTBOBA | HA OCHOBE | TIOCIIEACT
E E HOH yuuTenem PELICHUIO MPOTUBOPEY | HUS JETaNIbHOTO | BUS

£ E poOJIEMBI, ne Mexay mpoOJIeMbl, | aHAIHM3a CYIIECTB
g =] chopMyIHUpOBaH uAeanbHON | cOpMyYIUpP | CUTyallud U | OBaHHS
= 5 HOH yuuTenem U peaJIbHOW | OBAaHHOM C | IPUBEN npobiem
E = CUTyalMell | IOMOIIbIO aHaIu3 bl

=) = yuuTens IIPUYUH €€

2 g CyILIECTBOBA

HUS

% =

5 Yuenuk Yuenuk ¢ Yuenuk Yuenuk Yuenuk Yuenuk Yuenuk Yuenuk
= MOATBEPANIT MOMOILIBIO chopmymupo | chopMynaHpo | MPEATOKUT | 0OOCHOBAN | MPEUIOKHI | MPEATIONK
S MMOHUMaHUE YIUTEIS BaJl 3a71a4H, BaJl 1eJTh croco0 JIOCTMDKHMO | BO3MOJKHBIE | WJI

3 eI U 3a7a4 chopMynupoBal | aaeKBaTHBI MIPOEKTa Ha yOemUThCS | CTh LIGTU | CIIOCOOBI cTpareru
§ MIPOEKTA, 3a/1auw, 1eIn OCHOBaHUH B Ha3BaJI pereHus 10

y § S c(hOpMyIIMUPOBaH | COOTBETCTBYIONI | MPOEKTA, poOJIeMBl, JOCTH>KEHH | PUCKU mpoOJIeMbl | TOCTHIKE
. = E 0 HBIX YUUTEJIEM | Ue eI OMpE/ENeHHO cq)ovamepo U 1en crienuuku HUSA LIeTTH
- 3 = MPOEKTa 1l COBMECTHO | BaHHOM JIeATEIbHOC Ha

e : E g C yUHTEIEM COBMECTHO C T (11aroB) OCHOBE
§ = % E y4uTeNeEM aHaimsa
g daa qE) g AJIbTCpHA
5 2 2 &J( TUBBI




ITocme ITocne YueHuk YueHuk YueHuk YueHuk Vyennk Yyennk
3aBEPILICHUS 3aBEPIICHUS BBICTPOUJI B yKazai 3a(MKCUPOB | CINIAHUPOBA | MPEATIOXKUT | 0OOCHOB
MPOEKTA YUCHHUK | MPOEKTa YUYEHUK | XPOHOJIOTUYE | BpEeMS, an J TeKYIIHH | IEUCTBUS an
pacckasai, 4To omnucan CKOM HEOOXOJUMO | pe3yNbTaThl | KOHTPOIb ¢ | (IIaru) B HE00X0]I
OBLIO CACIAHO B | IOCJIEAOBATENLH | IIOCAEAOBATE | € JJId TEKYIIETrO y4eToOM COOTBETCTB | UMBIC
X0Ji1e paboThI OCTb U JIbHOCTH BBIIIOJIHEHUSI | KOHTPOJIA WM C IR
HaJl IPOEKTOM B3aHMOCBSI3b chopmynupo | chopMmyaupo | 3a 3aJa4aMu U | peanusal
° NPEANPUHSTHIX | BAaHHbBIC BaHHBIX COOTBETCTB Ha3Ball 15071
= JEACTBUAN COBMECTHO C | COBMECTHO C | UEM HEKOTOpBIEC | IIPOEKTa
g yUYUTEIEM yUYUTEIEM JIESITEILHOC HEOOXOUM | pecypcChl
e JIEUCTBHUS JEUCTBUAN THU IUIaHY BI€ PECYPCHI
= (aru) (maroB)
=
Ilocne Ha stane Y4eHuk Y4eHuk Y4eHuk YyeHuk Y4yeHuk Y4eHuk
< | 3aBEpIICHIS TJITAHUPOBAHUS JIeTalIbHO yKasai, oImcall 000CcHOBaHO | cHOPMYJTIUpP | CIUTAHHP
5 | mpoekTa yYeHHK | yUYeHUK OMHcall | omucal KaKHiM XapakTEpUC | Ha3Ball oBajl oBai
% ormcan MPOAYKT, XapakTepucT | oOpazoM OH THUKH MOTEHIIMAJIb | PEKOMEHJA | MPOJBHIK
o © | MOIYYCHHBIN KOTOPBII HUKH IJIAHUPYET MPOAYKTA, C | HBIX LMY O €HHUe WU
= % MPOAYKT MpeanoiaraeT MPOAYKTA, HCTOJIB30BAT | YYETOM MOTpeOUTEN | UCTIOJIB30BA | yKazal
g § MOJYy4YHUTh BAXKHBIEC 11 | b IPOAYKT 3apaHee e u HUIO rpaHuLbl
& o ero 3aTaHHBIX obnactu MOJYYEHHOT | MCTOJIb3
28 HCIIOJIb30BaH KPUTEPHUEB | UCMOJIb30BA | O MPOAYKTA | OBaHUSA
cE> a ns OLIEHKH HHUS IPYTUMU MPOJTYKT
é g MPOAYKTa MPOJIyKTa a




Pa6ota ¢ nuadopmanmeit

VyeHuk Y4yeHuk Y4yeHuk Y4eHuK Y4eHuK Y4yeHuk Yuenuk Y4deHuk
yKa3blBaeT  Ha | YKa3bIBaeT Ha BBIICTII U3 | yKasall, Kakas | CaMOCTOATE | OpraHu30Ba | Mpu camMocCTO
OTCYTCTBHE OTCYTCTBHE 0003Ha4YCHHBI | MHQOPMAIHS | JIHHO JI TIOUCK MJIAHUPOBAH | SATEIHHO
uH(pOopMaIuy, KOHKPETHOMU X YYUTeNleM | 110 TOMY HJIM | Ha3Baj uHpopManu | uu paboTel | U
BO BpeMsi | mHGOpMAIMU BO | BOIIPOCOB HHOMY BU/IBI U B BBIICITHIT apryMeH
BBITIOJIHEHUS BpeMs JUTSt BOIIPOCY, HMCTOYHHUKOB | COOTBETCTB | BONPOCHI, TUPOBaH
TOTO JICUCTBUS, | OOCYXKIEHUS C W3Yy4YeHUs, T€, | OCTABICHHO | , U3 Uu C o O TIPUHSIT
UIsL  KOTOPOTO | pyKOBOJIUTENEeM | HHPOpMAIUE | My YUUTEIEM | KOTOPBHIX OH | TUIAHOM KOTOPBIM peuieHue

= aTa oOuiero miaxa i o WIH IUIAHUPYET | paboT 1o HeoOXoauM | O

| uHpopManus JIEATETbHOCTH B | KOTOPBIM HE | CAMOCTOATEN | MOJIYYUTh MIPOCKTY O MOJYYUTh | 3aBepLIe

é HeoOXoauMma, paMkax obnamaer. BHO, uHdopmaIu CBEJICHUS HUU

< 3a/aBast MIPOEKTA, HeoOxoauma | 1o, u3 JTana

= BOIIPOCHI 3a/1aBast TUTSt PEKOMEH]I0 HECKOJIKUX | cOopa

c:> BOIIPOCHI BBINIOJIHEHUSI | BAHHYIO UCTOYHUKOB | HH(pOpMA

8 MPOEKTa YUYHUTEIIEM 185051
YueHnuk VYuenuk VYuenuk Yuenuk Yuenuk VYuenuk Yuenuk Yuenuk
W3JI0KHUIT W3JI0KUIT T€ Ha3BaJ UHTEPOpPETHp | yKazal Ha pUBEN peanu3oBan | Mpeayiox
MOJTyYEeHHYIO dbparMeHTsI HECOBIMAJICHU | OBaJ BBIXOJSIINE | OOBSICHEHHE | MPEATIOKEH | WII
UHPOPMALINIO MOJTyYEHHOU 1B HOJyYEeHHYI0 | U3 obmiero |, HBIN croco6

uHbopMaIumy, CBEJICHUSIX, uHbopMaly | psAa UIu Kacaroleec | yuyuTenem paspeiie

= KOTOpbIE cojiepXKalux | 10 B MPOTUBOPEY | 51 JAHHBIX croco6 HUS

% OKa3aJucCh csB KOHTEKCTE amue apyr | (cBeneHuil), | pa3peuieHu | MPOTHBO

z HOBBIMU JIJIS UCTOYHHUKAX | COJAEPKAHUS | IPYTy BBIXOJISIIIUX | 5T peunst

8 HEro WIu 3ajan | uHpopmaluu | mpoeKTa CBEJICHHUSI. U3 00IIero | MpoOTUBOpEY | WM

= BOIPOCHI Ha , psna, wim U WU MIPOBEPK

3 MOHUMAaHUE MPeIOKEHH oOHapy>KeH | MPOBEPKHU u

5 BIX HBIX JIOCTOBEPHO | JIOCTOBEP

© YUHUTETIEM. MPOTUBOpEY | CTU HOCTHU

= uit uHdopmarm | nHPOpMa

O u 1IUU




3HAHUHA U CIIOCO

Yuenuk VYueHuk npuBen | Y4YeHUK YueHuk YueHuk Yuenuk YueHuk Yuenuk
BOCIIPOU3BET npumMep, MPETIOKIUIT caenan caenan BBICTPOMJI B | cleian MOATBEP
apryMEHTAalMIO | MOATBEPXKJAIOL] | WU BBIBO/JI BBIBO/I COOCTBEHHO | BBIBOJ  Ha | IUI
Y BBIBO/I, Uil BBIBOJI, npennpussin | (mpucoeauHu | (IPUCOEAWH | B JIOTMKE | OCHOBE BBIBOJ{
coJiepKalliecsl | 3aMMCTBOBAaHHBI | IEHCTBUS MO | JICA K uics K | COBOKYIHOC | KpUTHUECKO | COOCTBEH
B U3YUYEHHOM 1 U3 HCTOYHMKA | IPOEKTY, BBIBOJY ) Ha BBIBOJIY) Ha | Th ro aHanmsa | Hol
HCTOYHUKE uHbopManuu OCHOBBIBAsICh | OCHOBE OCHOBE apryMeHTOB | pa3HbIX aprymex
uH(pOopMaun Ha MOJIYyYEHHOM | MOJYyYEHHO |, TOYEK Tanuein
NOJly4eHHOW | nHdopmauuu | i MOATBEPXK] | 3pEHUS WIH | WIH
é uHbOpMallUK | U IPUBEI uHbOpMaIK | AFOIINX COIIOCTABJIE | CAMOCTO
2 XOTs OBl U U TIPHUBEN | BBIBOJ HUSA SITEIIBHO
z OJIMH HECKOJIBKO MEPBUYHON | MOJIy4eH
> apryMeHT apTyMEHTOB " HBIMH
2 17003 BTOPUYHON | IaHHBIM
£ TAHHBIX IS uHpopManu | H.
=, ero H,
é TTOATBEPIKT
Sl eHUS
= Yuenuk B paGore u B | Yuenuk Ommbxu
E = IIPOJAEMOHCTPHP OTBETax Ha IIPOJEMOHC OTCYTCTB
2 é oBan BOIPOCKHI 110 | TPHPOBA YIOT
5 2 MOHUMAaHUE COJIEpXKaHUIO0 | CBOOOJIHOE
&3 CoJlep KaHus paboThI BJIa/ICHUE
3 BBITIOJIHEHHOU OTCYTCTBYIOT | IPEAMETOM
é - paboTHI rpyosbIe NPOEKTHOM
e 8 OHINOKH JIEATEIHOC
=
= TH
s
2
)
=
=
=
=3
S
=
@)




= VyeHuk VY4yeHuK Ha3Baldl | YUYEHHUK Y4eHuK Y4eHuK Y4yeHuk Yuenuk Y4deHuk
= BBICKa3all CBOE | TPYJIHOCTH, C Ha3Bal Ha3Bal pUBEI NPEIJIOKUIT | QpTYMEHTHUD | MpOaHal
= BIEYATJIICHUE OT | KOTOPHIMU OH CUJIbHBIE crabbie MPUYUHBI criocoO(bl) | oBal H3UPOBa
= paboTsI HaJl | CTOJIKHYJICS IPU | CTOPOHBI CTOPOHBI YCHEXOB U | MIPEOJIOJIEHU | BOBMOXKHOC | JI
E MIPOCKTOM pabote Hax pabotel Hax | paboOThI HAN | HEyIa4d s Th pe3yibTa
2 MIPOEKTOM MIPOEKTOM MIPOEKTOM (TpyaHOCTE | TPYIHOCTEH | UCIIOJIb30BA | ThI
i) B pabote | (u30exkaHus | Th paboThI
HaJ HEyJad), C | OCBOCHHBIE | Haj
MIPOCKTOM KOTOPBIMU | B XOJI€ MIPOEKTO
2 OH IIPOEKTHOM | M C
§ CTOJIKHYJICS | pabOTbI TOYKHU
= npu paboTe | yMeHUs B 3peHus
3 HaJ TPYTUX KU3HCHH
2= MIPOEKTOM BHJIaX BIX
=i NeATeNbHOC | IIAHOB
i~ TH Ha
8‘ ’::;( Oymy1ee
- Yuenuk VYuenuk VYuenuk Yuenuk Yuenuk VYuenuk Yuenuk Yuenuk
= W3JI0KHUIT W3JI0KHIT W3JI0KHIT U3JI0KIIT U3JI0KIIT MOCTaBUJI W3JI0KUIT MpeCcTaB
= BOIIPOC C | BOMpocC c | Temy, TEeMy, TEeMy, 1eJNb BOIPOC, ui
g COOTIOICHHEM coOJTI0IeHHEM BKJIIOYAIONTY | BKJIOYAIOINIY | MMEIONIYI0 | MUCBMEHHO | camocTosATe | uHpopma
= HOpM HOpM 10 HECKOJIbKO | F0 HECKOJIBKO | CIIOKHYIO i JIBHO IO B
s, oopMIICHHS oopMIICHHS BOIIPOCOB  C | BOIIPOCOB  C | CTPYKTYPY | KOMMYHHKA | IpeUIOKmI | popme u
§ = TEKcCTa, TeKcTa u | coOnrofeHne | coOM0JieHHe | U TPaMOTHO | IIUH U CTPYKTYpy | Ha
g cE 3aJIaHHBIX BCIIOMOTATE€IbH | M HOPM Y |M HOPM U | UCIOJB30Ba | OMPENETUI | TEKCTa B HOCHUTEN
2 = oOpasiom oif rpaduky, | mpaBUi paBHII | KaHP COOTBETCTB | €,
§ - 3a/IaHHBIX opopmiieHus | opOPMIICHHS | BCIIOMOTATe | TEKCTa. UH C aJICKBaTH
= Z o0paziom TeKcTa TeKcTa U | JIbHbBIE HOpMaMu BIX LEJH
g : BCIIOMOTATeNl | CPEICTBA, XKaHpa KOMMYHH
§_ = % bHOM Kaluu
§. E o rpaduky,
&5 a 3a/IaHHBIX
ol = 006pasLoM
O = =




VyeHuk Y4yeHuk Y4yeHuk Yuenue Y4eHuK Y4yeHuk Yuenuk Y4deHuk
BBICTPOHJI CBOIO | BBICTPOMJI CBOIO | CAMOCTOSITENT | UCHOJB30Bal | aJeKBaTHO | CAMOCTOSITE | peajn30Ball | CaMOCTO
pedb B peus B BHO pasuyHbIe WCIIOJIB30Ba | JILHO JIOTUYECKHUE | ATEIHHO
COOTBETCTBUH C | COOTBETCTBUU C | MOATOTOBUI | BepOanbHBIE | J UCIIOJIb30Ba | WIH peann3oB
= HOpMaM# HOpMaMH 1aH Cpe/cTBa HeBepOaIbH | 1 pUTOpUYECK | aj
E PYCCKOTO $513bIKa, | PYCCKOTO 5I3bIKA, | BHICTYIUICHHS] | KOMMYHHUKAIl | bIe HeBepOabH | Me MPUEMBI, | JOTHYECK
= oOparmrasch K oOparmrasch K U coOmonan | uu Cpe/cTBa bIC MPEIJIOKEH | M€ WUITH
2 : E TEKCTY, UIaHy, HOPMBI 17005 CpencTBa HBIE puTOpUY
8 E S COCTABJICHHOMY | COCTABJICHHOMY | ITyOJUYHOM MOJATOTOBIIC | WM YUUTEIEM €CKHe
= = = C TIOMOIIbIO C IOMOILIBIO peun u HHbIE rPaMOTHO MIPUEMBI
3 E 2 | yuurens YIUTEIS periamMeHT HaTJISIIHBIE | TIOTOTOBIIC
2 = Z MaTepuaibl, | HHbIE
S = = IPEUIOKEH | HATIISHBIE
I~ § E HBIC MaTepuabl
8‘ S 2 YUHUTETIEM
ConepxaresibHOE ONUCAHNE KAKIOT0 KPUTEPUsi
Kpurepmnii YpoBHHU C(hOPMHUPOBAHHOCTH HABBIKOB NMPOEKTHOM JAeSITeJIbHOCTH
basosbIii IToBbIIEHHBII
CamocrosiTesibHOe | PaboTa B 11€710M CBUAECTETBCTBYET O CIIOCOOHOCTH PaGora B 11€710M CBUAECTETBCTBYET O CIIOCOOHOCTH CaMOCTOSITEILHO
npuodpereHue CaMOCTOSITEIIEHO C OTIOPOM Ha TIOMOIIb PYKOBOIUTEIIS CTaBUTH MPOOJIEMY U HAXOJIUTh MyTH €€ PEIICHUs; TPOIEMOHCTPUPOBAHO
3HAHMH 1 CTaBUTH MPOOIEMY U HAXOAUTD MyTH €€ PEIICHUS; CBOOOIHOE BJIaJIEHUE JIOTUYECKUMU OTIepaIisIMH, HaBBIKaMU
peuieHue MIPOJIEMOHCTPUPOBAHA CIIOCOOHOCTH MPUOOPETATh HOBBIE | KPUTHYECKOTO MBIIIJICHHUS, YMEHUE CAMOCTOSTEIEHO MBICIIUTD;
npoodJjiem 3HAHUS U/WUITN OCBaWBaTh HOBBIE CIIOCOOBI IEHCTBUH, MIPOJIEMOHCTPUPOBAHA CIIOCOOHOCTH Ha ATOH OCHOBE MPUOOPETATh HOBBIE

JIOCTUTATh 00Jiee TITyOOKOTO TOHUMAaHUS U3YYEHHOTO

3HAHWS W/WIIM OCBAaUBATh HOBBIE CIIOCOOLI JEMCTBUM, JOCTUTATh OOJIee
r71yOOKOT0 MOHUMaHUS TPOOIEMbI

3HaHue npeaMera

[IponeMOHCTPUPOBAHO TOHUMAHUE COACPIKAHUS
BBIMIOJTHEHHOH paboThl. B paboTe u B 0TBeTax Ha
BOIIPOCHI TIO COJIEPKAHUIO PaOOTHI OTCYTCTBYIOT IpyObIe

OILIMOKH

[IponemMoHCTpHPOBAHO CBOOOIHOE BIaICHUE MTPEIMETOM IPOCKTHOM
nesTenbHOCTH. OMHUOKH OTCYTCTBYIOT




PeryasiTuBHbIE [TpoEMOHCTPUPOBAHBI HABBIKU ONPEIETECHUS TEMBI 1 PaGoTa THIAaTENbHO CIUTAHMPOBAHA U TIOCIIE0BATENLHO PEaN30BaHa,
aeiicTBust IUTAHUPOBAHMS PAOOTHL. CBOEBPEMEHHO MPOMIEHBI BCE HEOOXOUMBIE ITAIIbI 00CYKIACHHS 1
NPEICTABIEHHUS.
Pabora oBenena 10 KOHIA 1 NIPE/ICTABACHA KOMUCCHU; | KOHTpOIIb M KOPPEKLHS OCYIIECTBISINCH CAMOCTOSTEIBHO
HEKOTOPBIE TAIIbI BHINOIHSIKCH 1101 KOHTPOJIEM U IPH
HOIEPHKKE PYKOBOAUTEISA. [IpH 5TOM NPOSIBIIAIOTCS
OT/IENIbHBIE DIIEMEHTHI CAMOOLIEHKH ¥ CAMOKOHTPOJISI
oOyuarorerocs
Kommynukaunusi | [IpoJeMOHCTPHPOBAHbI HABBIKK 0(OPMIIEHHUS] Tema sicHo onpeenena u noscHena. TekcT/cooOIeHre XOPOIIIO

IPOEKTHOM pabOThl U MOSICHUTEIBHON 3alIMCKH, a TAKXKE
IIOJrOTOBKU IIPOCTON IIpEe3EHTAlMU. ABTOp OTBEYAET HA
BOIIPOCHI

CTPYKTYpUPOBaHbI. Bce MBICIIN BBIpaXEHBI SICHO, JIOTUYHO,
MOCIIeZIOBATEeIBbHO, apTyMEHTUPOBAHHO. PaboTa/coobiieHne BbI3bIBACT
uHTepec. ABTOp CBOOOJIHO OTBEYAET HAa BOIPOCHI




