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«KUIIMHCKASA CPEJJHAA OBLIEOBPA3OBATEJIbHA S IIKOJIA
UMEHU TACBEAJIA CYJIEUMAHOBA»

Pabouasi nporpamMmMa nmo AMcCuuIJInHe
«XHUMUS»
Ha 2024-2025 yu.ron

C UCIIOJIb30BAaHUEM
000pyIOBaHMS LIEHTPA
«Touka pocray s
oOyuaronuxcs 8 — 9 KJ1accoB
EcTecTBeHHOHAyYHAsT HAIMPABICHHOCTD

ABTOp IpOorpaMMBbl: YUYUTEIb XUMUKU U OUOJIOTUN
SAxbsieB Omapacxad AGymMycCIUMOBUY



IlosicHuTeEILHAS 3aIUCKA

Pabouas mporpamma mo BHeypouyHOU aesrenbHOcTH «llepBble maru B xumum» s 8-9 -x

KJIaCCOB COCTaBJCHA B COOTBETCTBHHM C TpeOoBaHMsIMU DenepaibHOrO TOCYAapCTBEHHOTO
00pa30BaTEIILHOTO CTaHapTa 00IIEro 00pa30BaHUs BTOPOTO TOKOJICHHUS:

1.

[Ipumepnass ocHoBHasi oOpa3oBaTeibHash NPOrpaMMa OCHOBHOTO OOIIero oOpa3oBaHUS
(omoOpena permieHreM (eaepaibHOTO yIeOHO-METOIUYECKOr0 OOBEAMHECHUS IO 00meMy
oOpazoBanuio (mpotokosn ot 28 utons 2016 r. Ne 2/16-3) — fgosreestr.ru;

2. Tlucemo MunoOpuayku ot 28.10.2015 1. Ne 08-1786 «O paboumx mporpammax y4eOHBIX
IPEIMETOBY;

3. Iucemo MwunoOpuayku ot 12.05.2011 r. Ne 03-2960 «OO6 opraHu3anmuyd BHEYPOUHOM
TESATEITbHOCTHY.

JlanHasi mporpaMma sIBJII€TCS MPOTPaMMOi OOIIENHTEIUIEKTyaIbHON HarnpaBieHHOCTH. [Iporpamma
MIOCTPOEHA Ha CJIEAYIOLUX MPUHIUIAX:

- Ilpunyun nayynocmu (3HaHUSI OCHOBaHbI HA OOBEKTUBHBIX HAYYHBIX (DAKTaX).

- Ilpunyun nocnedoeamenvrHocmu u cucmemamuynocmu (00y4eHue OT MPOCTOTO K CI0KHOMY, «OT
HE3HaHUA K 3HAHWIO, OT HEYMEHHUSI K YMEHUIOR).

- Ilpunyun naensonocmu (OCyIIECTBICHUE CBSI3U MEXIY KOHKPETHBIM U a0CTPAKTHBIM).

- Ilpunyun ocmeicnennocmu (NEPEHOC UMEIOIUXCSA 3HAHUN B HOBYIO CUTYAIHUIO).

- Ilpunyun coznamenvnocmu u akmusHocmu (IpUMEHEHUE 3HAHUM Ha MPAKTUKE).

AKTYaJIbHOCTh NpPOrpaMMbl OOYCIIOBJIEHa TE€M, 4YTO B YYeOHOM IUTaHE TIPEIAMETY
«Xumus» OTBeIEeHO Bcero mo 2 vaca B Heaeno (8 m 9 Kimaccel), 4TO JaeT BO3MOKHOCTH
chopMUpPOBaTh y yUalIuXcs JUIIL 0a30BbIE 3HAHUS 1O MpeaMeTy. B Toxke Bpems Bo3pacT 8 u 9-
ro KJIacCOB SBJSETCS BAXKHBIM [UISI TPO(ECCHOHATBHOTO CaMOOTPENCTICHUs IKOJIbHUKOB.
Bo03M0XHO, 94TO TPOCHYBIIUICS HHTEPEC K XMMHUHU MOKET TIepepacTy B OyayIIyro mpodeccuro.

AKTYaJIbHOCTb JaHHOW TPOTpaMMBbl COCTOMT B M TOM, YTO OHAa HE TOJBKO JaeT
BOCIIUTAHHUKAM TPAKTUYECKHE YMEHUS W HaBBIKH, (POPMUPYET HAYAIBHBIM OMBIT TBOPYECKOM
NESITETPHOCTH, HO M pa3BUBAET MHTEPEC OOYy4aIOIIerocsi K AKCIIEPUMEHTY, HayYHOMY TOHCKY,
CIOCOOCTBYET CaMOOIPEICIICHUIO YYaIlllUXCs, OCO3HAaHHOMY BBIOOpY mpodeccuu. Yuyarmuecs
CMOTYT Ha IIPAKTUKE MCIIOJIH30BaTh CBOM 3HAHUS HA YPOKAX XUMUH H B OBITY.

Ilexarornyeckasi meJj1eco00pPa3HOCTh 3aKJIIOYAETCA B TOM, UTO 0Aa30BBIM KypC IIKOJIBHOU
MpOTrpaMMBbI  TIPEAYCMaTPUBAET NPAKTUYECKHE pPabOThl, HO HMX SBHO HEJOCTaTOYHO, YTOOBI
3aMHTEPECOBATh YYAIIUXCS B CAMOCTOSATEILHOM TNPHOOPETCHHH TEOPETHYCCKUX 3HAHUU U
MPaKTUYECKUX YMEHHUH, U HaBBIKOB. Jljis 3TOor0 B Kype «IlepBbie miaru B XMMUW» BKIIOUEHBI
HaumOoJee sIpKUe, HarisgHble, MHTPUTYIONINE OSKCIIEPUMEHTHI, CIOCOOHBIE YBJIE€Yb U
3aMHTEPECOBAThH YYAIIUXCS MPAKTUYECKON HAYKON XUMUEH.

B pamkax HanumoHanbHOTO TpoekTa «OO0pa3oBaHHE» CO3/aHHE LIEHTPA €CTECTBEHHO-HAYYHOU
HamnpaBiieHHOCTH «To4ka pocTay MO3BOJIUIIO BHEAPUTH B IMporpammy HudpoByro 1abopaTtopuro
Y Ka4eCTBEHHO U3MEHUTH MPOIECC 00YUCHUS XUMUHU.

KonunuecTBeHHbIE SKCTIEPUMEHTHI MTO3BOJIAT MOTYYaTh JOCTOBEPHYIO HH(OPMAIIHMIO O TPOTEKAaHUH
T€X WIM HHBIX XMMHUYECKHX Ipoleccax, O CBOWCTBaxX BemiecTB. Ha OCHOBE NOJIy4eHHBIX
AKCMEPUMEHTAJIbHBIX JaHHBIX 00ydaeMble CMOTYT CaMOCTOSITENBHO AeNaTh BBIBOJBI, 00001IIaTh
PE3yNbTaThl, BHISBISTH 3aKOHOMEPHOCTH, YTO OJHO3HAYHO OyJEeT CIOCOOCTBOBATH MOBBIICHUIO
MOTHBAIUH 00Y4EHHUS ITKOJIHHUKOB.

Ieanb nmporpaMmmsbl:

@opMHpPOBAHUE Y YUAIIUXCSA HAYYHBIX MPEICTABICHUN O XMMHUU B TOBCEHEBHOM KU3HU
4yelnoBeKa uepe3 MpoOykJeHHWE HHTepeca U pa3BUTHE NPOPECCHOHATBHBIX CKIOHHOCTEH K
NpEeAMETY XUMHUSL.

3agaun:

Oo0pa3zoBareibHbIE:



pacCUIUPUTH KPYro30p y4alUXCsi O MUPE BEIECTB;
KCIIOJIb30BATh TEOPETUUECKHUE 3HAHUS 10 XUMUU HA TIPAKTHUKE;
00y4YUTh TEXHUKE 0€30MaCHOCTH NPH BHIMOTHECHUH XUMHYECKUX PEaKIINN;
chopMHUPOBATh HABBIKK BBITIOJTHEHHS ITPOCKTOB ¢ ucroib3oBanneM KT u
1udpoBoro 060PyIOBaAHNUS;
® BBISIBUTH TBOPYECKHU OJIAPEHHBIX 00YYAIOIIUXCSl M TOMOYb UM MIPOSIBUTH CEOsI.
Pa3BuBarwuue:
®  CIOCOOCTBOBATH PA3BUTHIO TBOPUECKUX CIIOCOOHOCTEH, O0YIATOIINXCS;
e (opmuposats UKT-KOMIIETEHTHOCTH;
BocnuraresibHble:
® BOCIUTATh CAMOCTOSATEIHLHOCTH MPU BHITIOJIHEHUN PAOOTHI;
® BOCIUTATh YYBCTBO B3aMMOIIOMOIIIH, KOJUICKTUBU3MA, YMEHUE paboTaTh B
KOMaH/I€; BOCIIUTATh YYBCTBO JIMYHON OTBETCTBEHHOCTH.
CBsi3b coJep:KaHNs MPOrPaMMbl BHEYPOUHOIi 1eAITEIbHOCTH € Y4eOHbIMH
npeaMeTamMmu:

Kypc BHEypouHOU ACATENHHOCTH UACHHO W COJIEP)KATEIBHO CBSI3aH C 0a30BBIM KypCOM
XUMUHU ¥ TIO3BOJISIET TOIEP)KUBATh B3aMMOCBSI3H TEOPUH W MPAKTHKUA, GOPMHUPYET YCTOWMUHUBYIO
MOTPEOHOCTH MTPUMEHSTD MOJIYICHHBIC 3HAHUS U HABBIKU B TIOBCETHEBHOW KU3HH.

[IporpaMmma mocTpoeHa Ha OCHOBE MeEKNpPeAMETHOH HHTerpauMu c (U3UKOH, MaTEeMaTHKOM,
OMOJIOTHEN U IPYTUMHU €CTECTBEHHO-HAYUYHBIMU MPEIMETaMHU.

Oco0eHHOCTH peaiu3annu

NPOrpamMMmbI:

Bo3pact o0yuarommuxesi:

[IporpamMmma opreHTHpOBaHA Ha BOCIIUTAHHUKOB B Bo3pacTe 14-15 met 6e3 crenuanbHOM
MTOJATOTOBKH.

DopMbl 3aHATHIA:

B 06pazoBaTenbHOM Mpoliecce NCHOB3YIOTCS pa3IudHble (OPMBI TPOBEACHUS 3aHATHUS:

) Oecenpl;
. JIEKIUH;
. CEeMHUHApHI;

® [IPAKTHYECKOE 3aHSTHE;

® XUMHUYECKHI SKCIIEPUMEHT;

e paboTa Ha KOMIIBIOTEPE;

® OKCKypCHH;

¢ BBINOJHEHUE U 3al[UTa IPOEKTOB.
Pexxum npoBenenusi: 34 yaca B rox - 1 pa3 B Hegento. Bee 3aHATHS 10 BHEYPOUYHOM 1E€ATEIHHOCTH
MPOBOJATCS TOCJIE BCEX YPOKOB OCHOBHOTO PACHHUCAHHsI, MPOJODKHTEIHHOCTH COOTBETCTBYET
pexomennauusm CaunlluH, T. e. 40 MmunyT.
MecTo npoBeieHusi: 3aHATHS IPOBOAATCS B yueOHOM kabunete xumun MBOY «Oépckas COLLDy.
3n0poBbe coeperaroas opraHuzanys 00pa3oBaTeIbHOIO Mpoliecca MpeanoaraeT uCnoiIb30BaHNue
¢dbopM U MeTo10B 00yueHHsI, aA€KBAaTHBIX BO3PACTHBIM BO3MOKHOCTSIM LIKOJbHHUKA: MPAKTUYECKHE
paloThI, SKCIEPUMEHTHI U OeCce/Ibl.
Buabl gesiTeIbHOCTH: TIpeyCMOTpEHBI TeopeTndeckue (204.) u npaktudeckue 3ausaTus (144.).

ILnanu MbI JbTATbI BOCHUSA ya MMUCS IPOrpaMMbl (BHE VUeOHOM

BH YHOI IeATeJLHOCTH
JInuHOCTHBIE pe3yJIbTAThI:



- OCO3HaBaTh €IUHCTBO U LEIOCTHOCTh OKPY/KAIOLIEr0 MUPA, BO3MOXHOCTHU €0 M03HABAEMOCTH
1 00BSICHUMOCTH Ha OCHOBE JIOCTHIKEHUIN HAYKH;

- TIOCTENIEHHO BHICTPaMBaTh COOCTBEHHOE IIEJI0OCTHOE MHPOBO33pPEHHE: 0CO3HABATh MOTPEOHOCTD
Y TOTOBHOCTH K CAMOOOPA30BaHMUIO, B TOM YHCIIE U B paMKaX CAMOCTOSITENIHON JICSITEIbHOCTH BHE
IITKOJTBI;

- OIICHMBATh KU3HEHHBIE CUTYAIH C TOYKH 3pEeHUs 0€3011acCHOTO 00pa3a )KU3HU M COXPaHECHHUS
3/10pOBbBS;

- OIICHUBATH SKOJIOTUYECKUN PUCK B3aMMOOTHOILICHHH YeTIOBEKA U TIPHPO/IBI.

- (popMHpOBaTH IKOJOTHYECKOE MBIIINICHHE: YMEHUE OLEHUBATH CBOIO JICSITEILHOCTD U MOCTYIKA
ApYruX JIOAEH ¢ TOYKM 3PEHUS COXPAHEHUS OKPYKAWOWIEH Ccpenpl - rapaHTa XU3HH H
OyiaromoJiyuus Jito/iei Ha 3emIie.

MeTanpeaMeTHBIMH pe3yJIbTaTaMu U3ydeHUs Kypca «[lepBbie maru B XUMUM SBIISETCS
(hopMHpOBaHNE YHUBEPCAIbHBIX YueOHBIX nercTBuil (YVY]).

PeryasituBubie YY/I:

- CaMOCTOSITEIILHO OOHAPYKUBATh U (POPMYTUPOBATH YIEOHYIO IPOOIEMY, OIIPEACTSATh 1IEh
y4eOHOMU JIeATeTLHOCTH;

- BBIJIBUTATh BEPCHU PEIICHUS MPOOIeMBbI, 0CO3HABATH KOHEUHBIN pe3yabTaT, BRIOUPATh U3
MIPEUTOKEHHBIX W UCKATh CAMOCTOSTEIEHO CPEJICTBA OCTHKEHUS TIETIH;

- OCYIIECTBJIATH IIeNIenolaraHme, BKI0Yasi IOCTAHOBKY HOBBIX IIEJIeH, MpeoOpa3oBaHme
MPAaKTUIECKOH 3a/1a4M B TIO3HABATENBHYIO;

- COCTaBJIATH (MHAMBUIYaJIbHO UJU B TPYIIINE) IIJIaH PeleHus: IpoOIeMBl;

- paboTasi 1o IJIaHy, CBEPATH CBOM JACHCTBUS C HENBIO U, TPH HEOOXOAUMOCTH, UCTIPABIISTH
OIITMOKH CaMOCTOSITENLHO;

- YYMUTBHIBATh Pa3Hble MHEHUS U CTPEMUTHCSA K KOOPIMHAIIMY Pa3IMYHbIX MO3UIHI B
COTPYJHUYECTBE;

- B IMAJIOT€ C YYUTEJIEM COBEPIIEHCTBOBATH CAMOCTOSITENIbHO BHIPAOOTAHHBIE KPUTEPUH OIICHKH.
ITo3naBarteibHbie YY /:

- aHAJIM3HUPOBATH, CPABHUBATH, KJIACCU(UIIUPOBATH U 000011aTh (PAKTHI U SIBJICHUS. BBISIBIATH
MIPUYMHBI U CIEJICTBUS MIPOCTHIX SIBJICHUU.

- OCYILIeCTBJSATH CPaBHEHUE, KIIaCCU(UKALINIO, CAMOCTOSATEIHHO BBIOMPast OCHOBAHUSI U
KPUTEPUH I YKa3aHHBIX JIOTHUECKUX OTIepalvii;

- CTPOMTH JIOTHUECKOE PACCyXkICHHE, BKIIIOYAIOIIEe YCTAHOBICHUE PUYHMHHO -CIIEICTBEHHBIX
CBS3EH.

- CO31aBATh CXEMAaTUYECKUE MOJICNH C BBIJICJICHUEM CYIIECTBEHHbBIX XapaKTePUCTUK OOBEKTA.

- COCTABJSATH TE3UCHI, PA3JIMYHBIC BU/IbI TUTAHOB (TIPOCTHIX, CIOKHBIX U T.I1.).

- npeo0pa30BbIBATH WH(OPMALIKIO U3 OJHOTO BUIA B APYroil (TabIuIly B TEKCT U Mp.).

- YyMeTb ONpeeNsiTh BO3MOXHbIE HCTOYHIUKN HEOOXOAUMBIX CBEJICHHH, MPOU3BOINUTH TIOUCK
nH(pOpMalIUY, aHATTU3UPOBATh U OIICHUBATH €€ JOCTOBEPHOCTb.

- 0000111aTh TOHSTHS - OCYILIECTBIATH JIOTUYECKYIO OTEPAIIHIO MEPEX0aa OT MOHATHI ¢ MEHBIITUM
00BEMOM MOHATHSM C OOJBIINM 00BEMOM;

- CTPOUTH JIOTHUECKUE PACCYKICHUS, BKIIOYAIOIINE YCTAHOBICHHE TPUUNHHO-CIIEICTBEHHBIX
CBA3EH.

- OOBSCHATH SIBICHHUS, MPOIIECCHI, CBA3M M OTHOUICHHMS], BBISBISEMbIE B XOJE HCCIEIOBAHMUS,
OCYILIECTBIIATh BBIOOp Hanbosee 3((EeKTUBHBIX CIOCOOOB pEIIeHUs 3a/ad B 3aBHCHUMOCTH OT
KOHKPETHBIX YCIIOBHUH.

Kommynukarusubie YY1

- yMmeTb (QOpMYyIHpPOBaTH COOCTBEHHOE MHEHHE U TIO3MUIMIO, apryMEHTHpPOBaTh €€ |
KOOPJIUHUPOBATH €€ C MO3UIUU MAPTHEPOB B COTPYAHUUYECTBE MPH BHIPAOOTKE OOIIETO peleHUs
B COBMECTHOM JI€ATEIHHOCTH;



- 0TOOpaXkaTh B peur COJepKaHUE COBEPLIAEMbIX JACHCTBHH, Kak B (hopMe IPOMKON
COLIMANIM3UPOBAHHON peUH, TaK U B (hopMe BHYTPEHHEH peuH;

- YMETb apryMEHTHUPOBATh CBOIO TOUKY 3PEHMUS;

- YMETh OCYIIECTBIIATH B3aUMHBIA KOHTPOJIb U OKa3bIBaTh B COTPYAHUYECTBE HEOOXOIUMYIO
B3aMOIIOMOIIIb;

- yMeTh paboTaTh B TPYIIIE - YCTAaHABIMBATH pabo4ne OTHOMIEHHUS, 3(P(HEeKTUBHO COTPYAHUYATD
U CTIIOCOOCTBOBATH MPOTYKTUBHOM KOOIIEPALIUH.

IIpenmeTHBIMHU pe3yJIbTaTAMHU U3YUEHUS IIPEIMETA SIBIISIFOTCS CIEAYIOIINE YMEHHUS:

- OCO3HAHME POJIU BEILECTB;

- OIIPENIENISTh POJIb PA3JIMYHBIX BEILIECTB B IPUPOJIE U TEXHUKE;

- 00BSICHATD POJIb BEILIECTB B X KPYTrOBOPOTE;

- pacCMOTpEHNE XUMHUYECKUX MTPOLIECCOB;

- HCTIOJIb30BaTh 3HAHUSI XUMUU MPU COOIIOIEHNN TPABUIT UCIIOJIb30BAaHUS OBITOBBIX XMMHUECKUX
IIpenapaTos;
— pa3nnyaTh onacHble U 0e30macHbI€ BEIIECTBA;

- IPUBOJIUTH IPUMEPHI XUMUUYECKUX MTPOLIECCOB B MPUPOJIE;

- HaXOJWTb YEPThI, CBUIETEIHCTBYIONINE 00 0OIINX MPU3HAKAX XUMUYECKUX MPOIECCOB U UX
pa3INuusX;

- HCIIOJIb30BaHUE XUMHUUYECKUX 3HAHU B OBITY;

- OOBSICHATH 3HaUEHHUE BEILIECTB B KU3HU U XO3S5IICTBE UEIOBEKa;

- OOBSICHATH MUP C TOUKH 3PEHUSI XUMHH;

- popMHpOBaTH IPEICTABICHUS O OyayIIeM MpodeccuoHaTFHOM BBIOOPE.

Kpome Toro, 3ansTus mnpu3BaHbl NpOOYAUTh Y YdYalllUXCs HMHTEpPEC K XUMHUYECKOW Hayke,
CTUMYJIMPOBATh JaJIbHEWIIee W3ydeHHE XUMHMHM. XUMHYECKUE 3HaHUS, CHOPMUPOBAHHBIE Ha
3aHATUSX, MHGOpPMAIMOHHAs KYJIbTypa YYallUXCs, MOTYT OBITh HCIOJIb30BAHBI MMH IS
PACKpBITHS Pa3IUYHbIX MPOSIBICHUN CBSI3U XUMUU C )KU3HBIO.

OcHoBaHMeM /UM BblJleJIeHUsI TPe0OBAHMI K YPOBHIO MOATOTOBKH O0Y4YarOIIMXCS BHICTYIAET
OoCHOBHas obpazoBarenbHas nmporpamma MbBOY Oépckas COILL.

Cnoco0Obl onipeiesieHUs pe3yJIbTATUBHOCTH:

- Hauanonwvii xonmpons (cenmadps) B BUAC BU3YAIBHOTO HaONIONEHUS Iegarora 3a
coONIoIcHHEM BOCIUTAaHHUKAMU TEXHUKU OE€30MacHOCTH, TIOBEJCHHEM TMpu pabore ¢
MOCJIEYIOLIUM O0CYXICHHUEM;

- Texywuit kKonmposnb (6 meueHue 6cez0 yuedOH020 200a) B BHUJIC BU3YAIbHOTO HAOJIIOICHUS
mejgarora 3a IPOLECCOM  BBINOJIHEHMS] y4YaUIUMUCS TMPAKTUYECKUX pPadOT, MPOEKTOB,
VHJIMBHUIyaJIbHBIX 33JJaHUM, Y4aCTUs B IPEIMETHOM HEJEJIe €CTECTBO3HAHUS;

- Ilpomescymounsiit KOohmpons (memamuuecKkuii) B BUAe NpeIMETHON JUArHOCTUKU 3HAHUS
JNETbMU MPOUICHHBIX TEM;

- Hmoczoewviii konmponsv (maii) B BUAEC WU3YyYEHUS U aHAIM3a IPOAYKTOB TpyAa ydalluXcs
(mpoekToB; cooOuieHuii, pedeparoB), mpoiecca OpraHU3alUU pabOThl HAJl MPOIYKTOM U
JUHAMUKH JIMYHOCTHBIX U3MEHEHUI.

®opmbl y4éTa 3HAHMH, YMEHHI IPH peaTn3aliy NPOrpaMMbl.

- Ompoc;

- OO6cyxaenue;

- CamocrosTenbHas padora;

- TectupoBanue;

- [Ipe3eHTanus u 3amuTa TBOPYECKON pabOTHI (TPOEKTHI U Jp.).

B kon1ie yueOHOTro rojja 00y4Jaromuics J0JKeH BBIMOJIHUTD U 3alIUTUTh MTPOEKT.

(ITpunoxenue 1. «Onucanue GpopmMbl MOABEAEHUS UTOTOBY).



TemaTn4yeckuii U KaJICHAApPHO - TeMaTH4eCKUi IIaH nmporpaMmmbIl
BHeyPOqHOﬁ JCATCJIbHOCTH «HepBLIe maru B X<uMmum»

Ne |HasBanue pa3nena [Tema 3ansaTus Bcero Ipak- [Mcnoib3yemoe
n/n yacosn Teopust THKA [00OpyAoBaHHMe
Pasznen 1. BroaHoe 3ansTue. 1
BBenenue. (24.)
1 MecTo XuMHUM B 2 1
€CTECTBO3HAHHUH
Paznea 2. 1.1 BemectBa. Ilpuemsl 1
IKCNEePUMEHTAIbH | 00pallleHus C BEIIECTBAMHU.
ble OCHOBBI XHUMUH. _
(8u.) [IpaBuina 0e3omacHO 1
paboThl TpU TPOBEIACHUH
JKCIepuMeHTa.  TexHUuKa
71a00paTOPHBIX padOT.
HarpeBatenpHbie TPHOOPHI.

HucTeie BemecTBa, 0c000 1 daruuk
YHCTHIC BEIIECTBA. DIIEKTPOIIPOBOTHO
[Tpumecu. Cmecu. 8 cTH, U(POBOI

2 MHUKPOCKOTI
Merto el MMO3HAHHUSA B 1
€CTECTBO3HAHUH.

Boaa. PactBopbl. Mopckas u 1  |[aTumk
pecHas BoJa. TeMIIepaTypbl
buonoruueckue KuakocTu [JIATUHOBBIM

VlaccoBas moJIs 1 1 |daruuk
PacTBOPEHHOTO BEIIECTBA, ONTHUYECKOM
WM TIPOLIEHTHAS [JIOTHOCTHU
KOHIIEHTpAlIUs BEIIeCTBA B
pacTBope
Hackiiennsie 151 1 [{udposoit
MEPECHIIICHHBIE PACTBOPBIL. MHUKPOCKOTI

Pa3znea 3. MoaenupoBaHue 1
3HAKOMHMCH c
MHPOM
HAHOYACTHIY CtpoeHue BelecTsa. 1 1
(84.) Pa3mepsb! yacTwil.
HanouacTuisl
3 KomnouaHbie cucTeMbI: 8 1

MOYBa, TTIMHA, PHUPOIHBIE
BOJIbI, BO3/IYX JIbIM,
MUHEPAJBI, XJ1€0, MOJIOKO,
Maco,

KpoBb. .. Komnonaasie u

HMCTUHHBIC pACTBOPLI




MeTobl U CpeacTBa
SMITUPUYECKOTO
HCCIeN0BaHus

Kak cTreneHn
M3MEILYCHHOCTH BIIMSCT HA
00I1YIO TUIOIA/TH
COTIPUKACAIOIIUXCST YACTHI]

HaHo0OBeKTHI 7|
00YCIIOBJIICHHOCTD ux|
YHUKAQJIbHBIX CBONCTB
PE3KUM yBEJIMYEHUEM|
[JI01a AU MOBEPXHOCTH
JacTHIL

Pasnen 4.
XHMHUS HA CTpPaKe
310pOBbsl. (64.)

on. Bosrouka itoga. on
M3 aIITCKU

«MapraHioBka. AITXP
[lepmanranat Kaius
[Tepexuch Bogopoa. [IpuGop st
CBOICTBa ¥ IPUMEHEHHE [10JIy4YECHUS
4 [IEPOKCHIA BOJAOPOIA BOJIOpOJA
ALleTHICATAIIMIIOBAS
KucioTa. ACKOpOMHOBas
KHCJIOTa
«3eneHKa» WU
OpUITMAHTOBBIN 3€TICHBII
«MBLIO YyIeCHOE» Jlatuuk pH
Paznea 5. Caxap, KpaxMmall, IeJIIr0J103a
XuMus NUIIA — POJICTBEHHUKH TJIFOKO3bI
(54.)
AJIOMUHMI: BETMKUN U
y>KaCHBIN
YKCyCHas KMCJIOTa Jlatuuk pH,
5 TATYNK
SJIEKTPOIIPOBOIHO
CcTU
«CoJieHast Hallla KU3Hb
Bpen HutparoB: Mud uiu JlaTunk
npasja AJIEKTPOIIPOBOIHO
CcTH
Pasnen 6. 1. Dman evibopa memboi,
PaGora Han NnOCMAaHOBKU yenu,
MPOEKTaMH. 3a0a4 Uccne0o8aHusl .
11 |(54.) 2. Dman 8b108UNCEHUS]
2unomesbl.
3. Oman NJIAHUPOBAHUS]
nymu 00CmudICceH U]




yeneti
UCCne008amenbCKux
(npoexmuulx) pabom u
8b100pa  HE0OX0OUMO20
UHCMPYMEHMAapusi.

4. Oman npogeoeHuUs]
YUeOH020 UCCIe008AHUS]
(npoexmnou pabomwl) d
NPOMEHCYMOYHBIM

1
KOHmMponem 3a X000M
8bINOIHEHUS u
KoppeKkyueu
pe3yiomamos.
5. Dman oopmaenus,
npeocmasieHus 1
(3awumsi)  npPoOykmd
NpOeKmHoU pabomuol
NTOI'O: 34 18 16
Conep:xanue Kypca

I/IHCTPYKTa)K 0 TEXHUKE OE30IacHOCTH OPOBOAUTCA Ha KaXXJIAOM 3aHATHUU NCPEA IMPOBCACHHUEM
IKCTIEPUMEHTA.

2. Beenenue

2.1

2.2

Beéoonoe 3anamue. 3HaKOMCTBO YYalIUXCsl C HOBBIM YY€OHBIM KYypCOM BO BHEYPOUHOU
NeSITeIbHOCTH.

Mecmo xumuu ¢ ecmecmeo3nanuu. 3apoxaeHUE XUMUN Kak Haykd. CBsI3b XUMHH C
MIPAKTUYECKON KU3HBIO YEIIOBEKa.

3. 3KCHepHMeHTaJIbHLIe OCHOBBI XUMHH

3.1

3.2

Bewecmea. Ilpuemul oopawenusn c eewjecmeamu.

N3yuenune nmpaBui TEXHUKH 0€30TMaCHOCTH, MPEIYNPEkKIAIONTUX U 3aMPEIIAOIINX 3HAKOB.
[TepBas momomuik. [IpoTUBONOXKApHBIE CPEACTBA 3AIUTHI.

3HaKOMCTBO C BEIIECTBAMHM, BCTPEUAIOIIUMUCS B OBITY: HOQHAs HAcTOWKa, Meb,
AIFOMUHUM, COJIb, MUIIEBAS COJA, JIUMOHHAsA KUCIOTA, YKCYCHAasl KHUCIOTa, BOAA, MEAHBIN
kynopoc. OTnuyme BemecTB MO (U3NYECKHM CBOICTBAM: arperatHoe COCTOSIHHE, IIBET,
3amax, BKyc, pacTBOpuMOCTb. [IpaBuia xpaneHus: BeuiectB B 1abopatopuu. TOKCHYHOCTH
BEIIECTB ISl JKMBBIX OPraHW3MOB ONPEACNSICTCS UX XUMHYECKUMHU CBOMCTBaMH, HX
CIOCOOHOCTBIO BCTYNaTh B XMMHUECKHE peakuuu. [IposiBIeHHS TOKCUYHBIX BEILECTB Y
YeloBeKa: XUMHUYECKHI 0XKOT, pa3ipakeHHEe CIM3UCTBIX 000J0YEK, KaTap JbIXaTelbHbIX
MyTei, aIepruueckue peakluuu, OCTPble JIePMATUThl, KaHIIEPOT€HHOE JEHCTBHE,
MOPaXEHUSI OPraHoB, BO3MOXKHOCTh JI€TANbHBIX HCXOA0B. llpaBmia orOopa BellecTB
(TBepbIe, MOPOMIKOOOpa3Hbie, KHUAKHE, BOAHBIE PACTBOPHI, 0coO00e BHHUMaHHE — paboTa
TOJBKO C MaJIBIMH 00ObeMaMH BEIIECTB).

Tecm Ha ocHOBe 3a7anuii U3 oTKpbITOro Oanka OUIIHN (paznen «MeToabl MO3HAHUSY)
Ilpasuna 6e3onacnoui  pabomwet npu nposedenuu IKcnepumenma. Texnuka
aabopamopuvix padom.

3HAKOMCTBO € Ia00PaTOPHBIM 000PYAOBAHUEM: CTEKIITHHAS MTOCYAa (XUMUYECKHE CTaKaHbl,
KOJIObI, BOPOHKH, JCIUTENbHbIE BOPOHKU, MEpHAs TIOCY/a), BEChI, IITATUBHI TS




3.3

3.4

3.5

3.6

npoOHPOK U PUOOPOB, HArpeBaTEIbHBIN MPUOOP-CIMPTOBKA, (GapdopoBas mocyaa
(BBIMMApUTEILHBIC YAIIKH, TUTJIM, CTYIIKH, IINAaTeIH) U udpoBoii maboparopueii u ap.
be3zonacnas paboTta co cTekiioM, mpoOKaMu (JIEMOHCTpAIHsl PE3KU CTEKISIHHBIX TPYOOK, UX
HarpeBaHus U1l U3MEHEHUsST (POPMBI).

IIpaxmuueckas uacme.

Cb6opxka mpubopa i moidydeHus ra3os. [IpoBepka Ha TepMETUYHOCTD. 3aKpEIUIEHUE €ro
Ha mratuBe. Pucynok npubopa npu nomoutu tpagapera.

Haczpeeamenvnwvie npuoopot.

CmouproBka. ['azoBast ropenka. [lnutka. Bonsnas Oans. HasnaueHue HarpeBaTeIbHBIX
pubOpOB.

N3ydeHne cnupTOBKH: COCTaBHbIE YaCTHU U UX (PYHKIIMSL.

['oproyee TOMIMBO AJIi CHMPTOBOK: ATHIOBBIA crUPT. OCOOEHHOCTH peaklUu TOpPEHUS:
BbIIeNIeHUE Teria U cBeta. Cyxoe roprouee

[IpaBuna HarpeBaHusi NpoOUPOK C BOJHBIMU pacTBOPAaMH (TIpeABapUTENbHBIN MPOTPEB BCEH
MMOBEPXHOCTH, O00fA3aTeIbHbI HAKIOH NPOOUPKU, OTBEPCTHE MPOOHPKH «OT ceds»,
3aKpeIyIeHUEe JIepKaTesi MpoOUpKH).

Hcnonb3oBanue TUINIE TMNpuU TOpoKadvMBaHWM BemlecTB. HaszHaueHue omneparuu
MIPOKAJIMBAHUS.

Ilpaxmuueckas uacme.

N3yuenne nnamenu. PUCyHOK mutaMeHH.

C6opka npubdopa 171 BeITAPUBAHUS COJM (KOJBIO Ha IITATUB, BbIMIApUBaTEIbHAS YallKa,
BOJIHBIN pacTBOP COJIU, CHUPTOBKA). PrcyHok mpubopa mpu momomniu Tpadapera.

Yucmole eeutecmea, ocovo uucmole geujecmea. Ilpumecu. Cmecu. CrnocoObl OUNCTKU
BEIIECTB OT THpuMeced W  pazgeneHus cmeced. PuibTpoBanue. Ileperonka.
Kpucrannmuzanus. Paznenenue ¢ moMonip0 MaruuTa, J1€IuTeIbHOM BOPOHKHI
Ilpakmuueckas uacmo.

1 BapuaHT: cMech PEYHOTo MecKa U caxapa.

2 BapuaHT: CMECh PEYHOTO MeCKa U TIOBAPEHHOMN COJIH.

CocTtaBuTh CXeMy IMOCJIEOBATENLHOCTH Ollepauuid (pacTBopeHHue, (UIbTPOBAHHE,
BbinapuBanue). CpaBHUTh U 0OCYAUTH Pe3yibTaThl ABYX BapuaHToB. OOpaTUTh BHUMAaHHE
Ha CMech caxapa M Iecka (y HEKOTOPbIX YallKd MOKPBUIMCh KOPHUYHEBOM Maccoii), Ha
BAXHOCTh YCJIOBUM IPOBEACHUS SKCIEPUMEHTA, B JAHHOM CIIy4ae Ha CBOEBPEMEHHOE
MpEeKpaIleHue Harpesa.

Memoovt no3nanus é ecmecmeo3HaHuu.

Habmonenue. Dxcnepument. MoaennpoBaHue.

YcnoBus npoBeneHuss HaOMIOAEHUS KaKk OCHOBHOT'O METOJia MO3HAHHs. MBICIUTENbHBIN U
peaNIbHBIN IKCIIEPUMEHT. YHHUBEpCAIbHBIE 3HAHUS YEJIOBEUECTBA HA OCHOBE HAONIO/ICHUS.
Pu3nUecKre U1 XUMUYECKUE SIBJICHUSI.

Ilpakmuueckas uacme.

bpoyHoBckoe gBmwxkeHue 1o MHKpockonoMm. OOHapykeHue >KMpa B CeMeHax
nojiconHeyHnka. OOHapyxeHue kpaxmaia B kaprogene. OOHapyKeHHE YIrJIEKHUCIOro rasa
B BbIJIBIXaeéMOM Bo3ayxe. Jlo6aBieHre JMMOHHOM KUCIOTH B yail. OdopmiieHre padoThl.

HazBanwue omnbiTa Kak BrImonHsm Yro Ha6J'II-OI[aJ'II/I

OOpaTuTh BHUMaHUE HA MIPAKTUYECKHUE 3a/1aHUs MIPOILIBIX 3aHATUNA. AKIIEHTUPOBATH, YTO
METO/1 HaOIOICHHUS] — OCHOBHOM METOJ MO3HAHUSI.
Booa. Pacmeopwvr. Mopckaa u npecnasa 6oda. buonozuueckue sncudkocmu’ KpoBb,
muMba, KIETOYHBIH COK. DKOJIOTHYECKHUE TMPOOIEMBI BOJbI. DNEKTPOIPOBOIHOCTD KaK
CBOMCTBO PacTBOPOB 3JIEKTPOJIUTOB (IIpaBuiia O€30MACHOCTH C ANIEKTPOIPUOOpaMN).
IIpakmuueckas yacme.



3.7

3.8

Omnpenenenue ¢ MOMOIIBIO 3JIEKTPOTPOBOAHOCTH PACTBOPOB: B KAKOM XHMHUYECKOM CTAKaHE
HaXOJWTCS IUCTHIUTMPOBaHHAs BoAa. J[aHBI TpW pacTBOpa: pacTBOp TMOBApEHHOW COJIH,
pacTBOp caxapa, IMCTUIUIMpoBaHHas Boaa. Odopmiienne paboThl.

HasBanue pactBopa Uto nabmonaeM (3aropaercs JJaMIovyKa Win
HET)

Kak pacro3Hars: B KaKOM CTakaHe — IMCTUJUIMPOBAaHHAs BOJa U pacTBOp caxapa. JommKHBI
MIPEUIOKUTH JIBA CIIOCO0a: OPraHOJICITHYECKUI U BBITIAPHBAHNE.

[Ipoext «3roToBiieHne caMoieIbHOr0 Ipubopa i UCCIEAOBaHMSI AIEKTPOIIPOBOIHOCTH
pacTBOpPOB»

Maccosaa oOona pacmeopenno2o 6ewjecmeq, UaU NPOUEHMHAA KOHUEHMPAYUA
eeujecmea 6 pacmeope.

BssemmuBanune. PasznoBechl. HaBecka. MepHas mnocyaa (MepHblE CTakaHbl, KOJOBI,
1028107029110} 9 8

IIpaxmuueckas uacme.

[IpuroToBiieHne pacTBOPOB MOBAPEHHOMN COJIM 33/1aHHOM KOHIIEHTPALIHH.

[IpuroToBiieHue MMITy4yero HANWTKA U3 MHILEBOM COJbI, TUMOHHOM KHCIIOTHI, caxapa U
aCKOpPOMHOBOW KHUCIIOTHI: KaKJasih TpyIIa OIpeneNseT KOJUYECTBO BEIIECTB Ha CBOE
ycmotpenue. CpaBHeHHE U OOCYXKJEHHME NPHUTOTOBICHHBIX HAlUTKOB C T.3p. BKyca,
¢bukcanuun HaOmOgaeMbIX A(PQPEKTOB, pPACUETOB WM BBINOJHEHUS «HA TJIa30K»,
AKCMEPUMEHTAIbHON KYJIbTYPBHI.

Hacvluennvie u nepecvlujennbvle pacmeopbol.

Memoouka sevipawgusanua kpucmannos. Monokpuctaii. Kpucramimdeckue apyssl. Uto
TaKO€ «3aTpaBKay.

JleMOHCTpalys MepeChIEHHOI0 pacTBOpa alieTaTa HaTpusl.

Ipakmuueckas ywacmo.

[IpuroroBiieHNE HACBHILEHHBIX M IEPECHIIIEHHBIX pacTBOPOB. IIpuroroBneHue BOIHBIX
pPacTBOPOB MEAHOTO Kylopoca, XJ0pHJia HaTpHsl, Caxapo3bl JUIsl BbIpAIlMBAHUS KPUCTAIJIOB.
BeIpamuBanue KpUCTaUIOB U3 pacTBOpa KAMEHHOM COJIM U MOJUPOBAHHOW COJIU: €CTh JIU
pasHuna. Ilouemy U1 BbIpallMBaHMs KPUCTAUIOB KaMEHHas COJb JIydllle, YeM
nonupoBaHHas. [loaydyeHne okpaleHHbIX KPUCTAIOB COJIM C UCIOJIb30BAHUEM IHUIIEBBIX
Kpacurenell. BplpamuBaHue KpUCTa/UIOB MEAHOIO Kylopoca U3 BOJHO- CHUPTOBBIX
pacTBOpPOB.

4, 3HaKoOMHMMCS C MUPOM HAHOYACTHIL

4.1

4.2

4.3

Mooenuposanue. Mogenu B ecrtecTBO3HaHUU (TH0Oyc, KapThbl, (U3UYECKUE MOMIEIH,
OMOJIOTHYECKUE MYJISDKM, KPHUCTaUIMYECKUE peleTku). Mojenu aTtoMoB W MOJIEKYN B
XUMHUH.

Ilpakmuuecxas wacme.

N3roTtoBnenune mMojeneit MoIeKys U3 MOAPYyYHBIX cpeacTB. PaboTa BooOpaskeHusl.
Cmpoenue semiecmea. Pazmepot wvacmuy. Hanouacmuupi.

Ilpoexmnas 3adaua Ne 1. Kak y3HaTh OpUMEpHBIE pa3Mepbl BUTAMHUHHOTO JIpake
«YHaeBuT», «PeBUTY», yIIaKOBKU KOTOPBIX PACIOJIOKEHBI Y Bac Ha CTOJAaX, HE OTKPHIBAs
OaHOUYEK.

IIpoexmnas 3a0aua Ne 2. Y Bac Ha cTonax HaxOJATCS MEPHBIM IWIMHID, K0JI0a ¢ BOJIOH,
BECHl PBIYAXHOTO THUMA C HAaOOpoM pa3HOBecoB. [Ipemnoxute crnocoObl OmMpeneneHus
pa3MepoB MOJIEKYJ BOBI (TPAKTUYECKUIA U TEOPETHUECKUN).

Bonpoc: OtHocutcs nmu Mojekyna BoAbl K HaHouacTunam? Ilouemy BHpPYChl Ha3bIBAIOT
HaHopoOoTamu?

Konnouonwsie cucmempol: nousa, 21una, npupoomvie 00bl, 86030yX 0blM, MUHEPAIbL, X1€0,
MOI0KO, MACN0, KPo8y...Konnouonvie u ucmunnvie pacmeopwvt. Ontudeckue CBOUCTBA:




4.4

4.5

«@hdext Tunmansy, «IBICHUE UCKPSIIUXCS CII0eB». KOTONIHBIC YaCTHUIIBI U UX Pa3MEPHI.
Oxcnepumenmanvuas 3adaua Ne 1. Ha cromax: nma3zepHas yka3ka U Ja3epHbId (poHaApHK C
KpacHBIM JIy4OM, JIBA XUMUYECKHX CTaKaHa: B OJHOM 3aBapEHHBIN NAKETUK Yasi, B APYroM
— yucras Boja. [IpomycTure yd s1azepHoro ¢oHapuka uyepes3 cTakaHbl. B KakoM cTakaHe,
[I0-BalllEeMy MHEHUIO, HaxOJIUTCs KoJulouaHas cucreMa? Ha ueM OCHOBBIBaeTcsl Ballle
MIPEANOJIOKEHHE?

Dkcnepumenmanvhas saoava Ne 2. Bam Beiiansl pactsopsl anerara csunna PO(CH3COO)2
n noauja kanus Kl, mratus ¢ mpoOupkaMu, CIUpTOBAst TOPEIKa, MPOOUPKOAepKaTeb. B
npobupky Haneire 2 M pactBopa KI (BbicoToit 2 ¢M) M 3areM IpuieiTe 2 Ml pacTBopa
Pb(CH3COO)2. O6pasyercs xentslit ocagok. Harpeite mpoOupky 10 pacTBOpEHHs OcajKa.
3arem oxJlaauTe MPOOHPKY OKOJIO 2-3 MUH M TIOMEIIAeM B COCY[ C XOJIOJHOM JICISTHON
BoJI0H. UTto Habmogaere? YTo MpOUCXOAUT NP BCTPSXUBAHUM MPOOUPKU?

Wtak, BB TOJNBKO UYTO OOHAPYXKWIM pa3Inuue MEXJAy HCTUHHBIMH pACTBOpPAMH U
KOJUIOMJHBIMU pacTBopaMu. B mocnenHux Bbl HaOMIOAadM MPOSIBICHHWE ONTUYECKUX
ahdexToB: «@pdext Tunmans» (9xcm. 3aa. Nel) u «sIBICHUE UCKPSIIUXCSA CIOEB» (IKCII.
3a1.Ne2).

Bompoc: Kak nokazate, 4To MBUIBHBIA pacTBOp sBIseTCs KoJuiougHou cuctemoit? (Ilo
paccesiHUIO CBeTa B pacTBope -KoHyc Tunmans).

UTOo MpoUCXOIUT €ClIM B MBUIbHBIA pacTBOp 100aBUTH MoBapeHHYIo coiib? (IIpo3paunsbiii
MIPEK/IE PACTBOP PE3KO MYTHEET, 00pa3yroTCsl KpYIIHbIE XJIOMbsI). 3HAKOMCTBO C SIBJICHHUSIMU
KOAryJisiliiA ¥ BHICAJINBAHMS.

Ilpoexmuas 3adaua Ne [.J]IBa ydyeHUWKa MPUTOTOBWJIM CMECh M3 PACTUTEIHHOTO Macia H
BO/JIbI: 100aBUB TIOJIOBUHY YaitHOM J10kKku Maciaa B 200 mut Boael. OH U3 HUX YTBEP)KIaeT,
YTO IMOJIyY€HHAs CMECh SIBIISIETCA KOJUIOMIHBIM PacTBOPOM, a JIpyroi sto otpuuaer. Kto
npaB? CBOW OTBET WLIIOCTPUPYHTE CHUMKamMu Ha MoOwibHOM Tenedone. (IIpaBer oba
y4eHHKa. Bce 3aBHCUT OT 0COOCHHOCTEH MPUTOTOBJICHUS cMecH. Ecim mpocTo pasmemarhb
MacJo B Bojie, To KoHyc Tunnansa He HaOmoaercs. Eciu xke akTUBHO B30aiThIBaTh CMECH B
TE€YeHHE HEKOTOPOro BPEMEHH, TO CMECh MYTHEET U B TAKOM PAaCTBOPE XOPOIIIO BUJIEH KOHYC
PacCestHHOTO CBETa, TO €CTh MOSABISAIOTCS MEJIKOIMCIEPCHBIE YaCTUIIbI KalleJIeK Macia).
BrbiBo: KOJUIOMIHBIE PAacTBOPHI MOXHO OOHApYyX HUTh MO ONTUYECKOMY TeCTy «3(¢eKT
Tunpans», KOTOpbIM OOHAPYXKUBAETCS, €CIM KOJUIOMAHBIE YACTHIbl HE IMPEBBIIIAIOT
Jarna3oH HaHOPa3MEpPOB.

Memoowvt u cpedcmea IMRUPUYECKO20 UCCIE006AHUA.

Ha mpenpinymux 3aHaTUsX Bbl BBINONMHSUIM SKCIIEPUMEHTAIbHBIE U MPOEKTHHIC 3a/lauH.
Kak BbI 1ymaeTe, Kakue METO/IbI UCCIIEIOBAHUS BbI HCIIOJIB30BAN?

1. Habmogenue. 2. Dxciepument. 3. M3mepenue. 4. CpaBHeHUE

BcenoMuuTe 3a1aHus, IPOCMOTPUTE CBOM 3aMCH U MPOKOMMEHTUPYITE HX C TOYKU 3pEHUs
WCIOJIb30BAHHBIX METOJIOB HCCIeAOBaHHUS. YeM Bbl MOJIB30BAIMCH, YTOOBI PELIUTH
MOCTABJICHHYIO TEepe/l BAMH MPOOIIeMy.

IIpoexmmnas 3a0aua Ne 1. Haiinure, yeMy paBHa IJIOTHOCTh ATFOMUHUEBON (POJIBI'H UMETHOMN
WM CTaNIbHON OOJIBAHKU HETIPABWIIBHON (OPMBI, KOTOPHIE JIeXKaT Ha BalllUX cTosax. Maer
oOcyXeHHe.

JIOMKHBI TPEVIOKUTh IIJIaH PEIIeHUs JTOW 3aJadyd, OMPENeNUTh KaKhe HeO0OXOIUMBI
M3MEpUTENbHBIE MPUOOPHI AJIsl PEeLICHUs ITOH 3a1a4u.

CpaBHUTH HaliJIcHHOE 3HAYCHHE TUIOTHOCTH AITIOMHHHS, MEIU WJIM CTalU CO CIIPABOYHOI
BEJIMYUHOM.

Kak cmenenv usmenvuennocmu enusem Ha O00Wyi0 niaouiadb CONPUKACAIOUWUXCA
yacmuy. OObeMHBIE B3pHIBBI HA MyKOMOJIBHOM 3aBOJIE, JPEBECHO-CTPYKEUHOM
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4.6

4.7

npeanpustin. [louemy Henb3s NCHOIB30BATH OCH3UH ISl POPKUTA IPOB. BCIOMHHUTD «4TO
TaKO€ IUIOIIAJIbY, «CIUHUIIBI H3MEPEHUS TIIOIIA TI.
IIpoexmmnas 3aoaua Ne 1. Y Bac Ha cTosiax HaxoaTcs MO0 KyOuk PyOuka, 1100 ManeHbKas
yIakoBKa caxapa-padunana. Haiinure rmuomans menoro kyouka u oOmyro miomanp 9
MaJIbIX KyOMKOB, U3 KOTOPBIX COCTOUT OOJBIION KYyOMK; MJIM LIEIOH YIaKOBKH caxapa U
oOIIyIO TTOMIAAb BCEX KYCOUKOB caxapa B yrmakoBke. CpaBHUTE 3HAYCHHUS IUIOMIAIH LIET0H
¢burypel u cymmapHoO# I1omamu ee uactei? Kakyro 3aKOHOMEPHOCTh MBI MOXKEM
HabmroaTh?
Hanooovekmot u 00ycnoi1eHHOCmb UX YHUKAIbHBIX CEOUCHIE PE3KUM YeeludeHuem
naowadu  nNOGEPXHOCMU  YAaAcmuy. HAHOYACTULIBI, HAHOIUIEHKH,  HAHOBOJIOKHA,
HAaHOTPYOKH, HAHOIIAPHKH, CHIPUMEPHI, IIEOJTUThI, KBAHTOBHIE TOUKH.
Ilpoexmnas 3a0aua Ne 2. Yxo nocst umeet umHy 12-13 MM, a wactuma marHerura Fe304
— 20 M. YBenuubTe ux B 1 Muumapa pas. C kakuMu 00bE€KTaMHU BbI Teepb OyneTe uX
cpaBuuBaTh? Kakue ¢usnveckne BENIWYMHBI HM3MEHSIOTCS TPH HM3MEHEHUHM JIMHEWHBIX
pazmepoB?
IIpoexmnas 3adaua Ne 3. Cxonbko nmuctoB Oymaru A4 Boiiner B ctakaH oobemMom 100 mn?
Kaxnoii rpynmne BblaaHbl JucThl Oymaru A4 u xumuueckue ctakaHbl oobemom 100 mu
Kaxnmas rpynma uiier oTBeT Ha 3TOT BOIIPOC.
[IpemaraeM MOMOIE: COMHHUTE JTUCTHI B KOMOK. CKOJIbKO KOMKOB OyMaru BOIILIO B OJTMH
CTakaH?
Haiinure mmomane otaensHOro aucta A4 u miomaap NOBEPXHOCTH XUMHUYECKOTO CTaKaHa.
Haiinmure cymmapHyro miomnaas KOMKOB OyMaru, HaXO ISITUXCs B CTaKaHe?
JlenaioT BBIBOJ: OHA OKa3allaCh 3HAYUTENILHO OOJIbIIIE IJIOMIAAN MOBEPXHOCTH CTaKaHa.
Kakum o00pa3oM Mbl YBEIMYMIM CYMMapHYIO IUIOIIAJb TOBEPXHOCTH Oymaru?
(YmenbiieHneM o0beMa 0JTHOTO JIMCTA)
Hanooovekmol u 00yci061eHHOCHb UX YHUKAIbHBIX C8OUCHIE PE3KUM YeeluydeHuem
naowiadu  nOGepXHOCMU  4Acmuy. HAHOYACTUIIBI, HAHOIUIEHKH,  HAHOBOJIOKHA,
HAaHOTPYOKH, HAHOILIAPUKH, IEHAPUMEPDI, LIEOJIUThI, KBAHTOBBIE TOYKH.
Ilpoexmuas 3adaua Ne 4. Haiinute muomaas cBoed depenHoil KOPOOKH M CpaBHUTE €€ C
TIJIOIIA/IEI0 TTIOBEPXHOCTH OOJIBIIMX MOJTYHIAPUI U YepernHoi KOpoOKH, eciu S(kopa 0.11.) =
2500 cm? . S(u.x)=4nr?/2, rne r=C/2m.
OObsicHeHue: OonbInas IUIOMAAs OOJNBIIMX  IOJYIIAPHH  OOBSICHSAETCS HAIWYUEM
MHOTOYHCIIEHHBIX CKJIAJIOK.
Oxcnepumenmanvhasn 3a0aya. Ha cronax HaXxoAsTcsl CTajlbHAs KHOIIKA, >KEJIE3HBIA I'BO3b,
KyCOUeK METHOU MPOBOJIOKH, MEJIHAsl CKpENKa, IpaHyibl allOMUHUSA U LIMHKA, IITaTUB C
npoOupkamu, cojsHas kuciora. [lomecture mpenio’keHHbIe Tela Ha AHO MPOOUPOK H
n00aBbTE 3aTEM COJISTHYIO KHCIOTY (BbICOTA CTOJI0A )KUIKOCTH MPUMEPHO 1,5¢Mm).
Onumure, 4YTO BBl HAONIO1a€Te B KX 101 U3 MPOOUPOK. 3HAKOMCTBO
C JICKTPOXUMHUYECKUM PsIOM HAPsHKEHUN METaJUIOB.

Hassauue o0nekTa Hassanue meramna, | Uro HaOmomaem JleBee nnu mpaBee
u3 KOTOPOTro oTHOcUTeabHO H2 B
clienalH 00BbeKT II/XUM Py

BrIBOA: ¢ KHCIIOTOM B3aUMOJIEUCTBYIOT METAILIBL: ..........

C KHCJIOTOW HE B3aUMOJAECUCTBYIOT METAJUIBL: ........
- 3aganue o yueOHMKY M.A. AXMeToBa: 03HAKOMbTECH C TEKCTOM Ha c. 13.
- C KakuM BBl CTOJKHYIHCH MpoTuBOpeuneM? Meap U cepeOpo B HAHOCOCTOSIHUSX
CIIOCOOHBI B3aMMOJICHCTBOBATh C KHCIOTAMU. YBEIHUYEHHE IUIOMIAAM TOBEPXHOCTHU
pearupyoimx YacTUll BIUSET HE TOIBKO HA CKOPOCTh peakiuu (0ObEeMHBIE B3PBIBBI), HO U
HAa XapakTep XMMHYECKUX CBOMCTB.
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[Ipoekt «B nouckax KOJUIOMAHBIX PAaCTBOPOB»
5. Xumus Ha cTpPaxe 310POBbSI.

5.1 Hoo. Boszonka iiooa. Hoo uz anmexu.
Ilpaxmuueckas uacme.
N3roToBieHne MoIel MOJICKYITBI Hoaa. DIeKTpoHHas1, rpaduueckas Gopmyria ioma
[Ipoext «OOHapyxeHHe Kpaxmalla B IPOIYKTaX MUTaHUS.

5.2 «Mapeanyoeka». llepmanzanam kanus. Maprasen 1 ero CTEIICHH OKHCIICHUS
Ipaxmuueckas uacme.
Onpenenenrne MacCOBOM J0JIM KUCIOPOAA B MOJIEKYJIE IEpMaHraHaTa Kajusl.
Pacuer oTHOCHTENBHOM MIIOTHOCTH KUCIOPOA IO BO3YXY.
CoOopxka nmpubopa J1s MOTyYeHUsT KUCIOpoga METOIOM BBITECHEHHS BO3/IyXa.
DxcnepuMeHT: cOopka mpudopa i pa3ioKeHus nepManraHata kanus. KauectBenHas
peaxius Ha KUCIOPO/I.
[[BeTHBIC peaknuy ¢ IEPMAHTAaHATOM KaJus (HaIp., IepMaHTaHaT Kajdus U CyJIb(QUT HATPHSI,
7p.)

5.3 Ilepexucey 600opooa. Ceoiicmea u npumeneHue nepoxcuoa 6000poda. CTETCHD

OKHCJIEHHS KHCIIOpOJia B MOJIEKyJIe TIEpOKCHIa BOJIOPOAaA.

Peakuus paznoxeHus nepokcuaa Bojgopoa. Kak mpoBectu sKCiepuMeHT.
Karamuzaroper. Oxcua mapranma (IV), ¢pepMeHT Karanga3a — KaTalin3aTopbl PEaKIUH
Pa3IoKeHusl.
Ipaxmuueckas uacme.
Oxkcun mapranna (IV): Hanucats popMyiTy BeIecTBa U ONPEACTUTh CTENIEHb OKUCIICHUS.
Tpu mpoOUpKHU, B KaXKI0M HAXOIUTCS HECKOJIHKO MJI alTeYHOW IMEpPEeKHCH Bojopoaa. Bo
BTOPYIO M TPETHIO MPOOMPKH MOMECTUTE COOTBETCTBEHHO Ookcua maprania (1V) (ma
KOHYMKE IITIATEeNIs1) U CBeKEHATEPTHINA KapTodesb (Ha KOHYUKE IITaTels).

Howmep npobupku Uto mobaBumm UYrto Habmrogaem

Hanucats ypaBHeHue peakiiy ¢ 0003HaYeHUSIMH YCIIOBUH €€ MPOTEKaHUs.

[Ipoucxomut nu peaknus B repBoil mpooupke? Ilpemnoxxkure mpuboOp A TOTydEHUS

BOJIOPO/Ia MPU Pa3JIOKEHUU MTEPOKCHIa BOIOPOIA.

5.4 Auemuncanuyunosas kucioma. Ackopounoeasn xucnoma. Kucinotocts cpensl. pH —

MHMKATOPbl CBOUMU pyKaMH, OIpe/ieJIeHHe KUCIOTHOCTH AaT4ukoM pH.
IIpaxmuueckas uacme.
Onucanue ¢undeckux CcBOUCTB. [IpuroroBiieHMe pacTBOPOB AalETUIICATUIMIOBON H
ackopOuHOBOU  kucnot. [leiictBue wuHAuMkatopoB (deHondranenHa, JgakmMyca U
METUJIOPAH’Ka) Ha UX PACTBOPBI.

HHAUKATOPLI AHCTHJ’IC&J’II/IHI/IHOBEUI KHCJIOTa ACKOp6I/IHOBa${ KHCJIOTa

®denosdranenn
Jlakmyc
METHUJIOPAHK

[TpuroTtoBnenue oTBapa KpacHoi kamycTsl. HabmroieHrne n3MeHeH s IBeTa 0TBapa B pa3HbIX
pacTtBopax (yKCycHasi, JMMOHHAasi, aCKOPOMHOBAsI KUCIOTHI, IOBAPEHHAs COJIb, Ta3UPOBAHHAS
BOJIa, HAIIATHIPHBIN CIUPT, MUIIEBas COJa, PACTBOP MbLJa U CTUPATIHLHOTO MOPOIIKA).

BsaumoneiicTBue ackopOMHOBOM KHCIOTHI ¢ HomoM. Bompoc: anms kakux meneil MOXHO
WCIOJIb30BaTh ATy peakuuto? (s oOHapyX eHUs acKOpPOMHOBOW KHUCIOTHI B IMPOIYKTaX

MUTAHUN).
1 pearent 2 peareHt Uro wHabmromaeM  TpU  UX
acKOpOMHOBas KUCTIOTa | Hox B3aMMOJICHCTBUH
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dusznueckue coiictBa: | U3NUECKUE CBOMCTBA:

5.5

5.6

«3enenka» unu opuniuanmoswlii 3enensii. 1lBeT mopomkooOpazHOro OPHIUTHAHTOBOTO
3eneHoro. [IpakTuueckoe 3HaYEHHE U TIOJTyUECHHE.

IIpaxmuueckas uacme.

dusnyecKue CBOMCTBA OPUIITMAHTOBOTO 3€JIEHOTO

Kak nokasarb no/uIMHHOCTH OpMILIIMAHTOBOTO 3ejieHoro. [IpoBenenue nociaenoBaTeIbHbBIX
peakuuii B 0JIHON POOUpPKEe ¢ OPUIUIMAHTOBBIM 3€JIEHBIM: BHayYajie B MPOOUPKY T0OABUTH
KOHIICHTPUPOBAHHOM COJITHOM KHUCIIOTHI, a 3aTeM pactBopa mienoun NaOH. Odopmienue
paboTel MO CBOEMY YCMOTpPEHHIO. 3aTeM OOCYIUTh: Kak 3a(pUKCUPOBAIN PE3YJIbTaTh
AKCIEPUMEHTAa (M3MEHEHUE 1IBETA, BbIIAICHNE 0CAKa).

[IpoexT «MOoXHO 11 UCTIOJIb30BaTh OPUITMAHTOBBIH 3€JIE€HBIN KaK MHAMKATOPKUCIOTHOCTH
CpeabD»

«Mbino uydecnoe»: XO391ICTBEHHOE U TYaJI€THOE, KUJKOE U TBEPIOEC.

IIpaxmuueckas uacme.

JleiicTBue JakMyca Ha pacTBOpP MbLIa, pacTBOP CTUPAIBHOTO MOpoOIIKa, u3MepeHue pH
JTATIUKOM ITU(POBOI TaOOpaTOPUH.

(10Ka3aTenbCTBO MIETOYHOIO XapaKTepa MOIOIINX CPeCTB). M3yuenue aTUKETOK TBEPIOTo
U JKMJIKOTO MbLIa (pa3inyue B XMMHYECKOM cocTaBe). PacTBopeHue Mbuia B KECTKOH U
TUCTUIUTUPOBaHHOM Boje. Dbdext Tunmans.

[Ipoekt «MbL1oBapeHue»

6. XumMusg muaum

6.1 Caxap, kpaxman, yennrono3a — poOCMEEeHHUKU 2TIIOKO3bl.

Uto Takoe amaber. ['MMKEeMUYECKHMH WHICKC TPOIYKTOB IHUTAHUS. XUMHYECKHE
MOJICTACTUTENIN U KX KOBAPCTBO.

Ilpakxmuueckas uacmeo.

Omnpenenenre MPOAYKTOB C BBICOKMM TITUKEMHYECKIM UHICKCOM (paboTa ¢ TaOIHIIeit).
OmpenenseM MOJCIACTUTENN: acmapTaM, CopourT .... (Pabora ¢ aTukeTkamu.

OMBIT: B3aMMOJICUCTBHE TIIOKO3BI ¢ THApOKcHIoM Mean (1), cBeKenpuroToBICHHBIM.
HccnenoBanue M3MEHEHHS COJIEP)KAHMS TJIFOKO3bI B KPOBHU TOCHE  COATaHCUPOBAHHOTO
ob6ena u mocie ynorpeonenus dactdyaa: KUPUENTKOB,YUIICOB, CIAJAKUX Ta3UPOBAHHBIX
HaITMTKOB.

6.2 Anomunuii: éenukuil u yycacHotil. IloueMy He clieyeT Mojb30BaThCsl ATFOMUHUECBOU
nocynoi? ConepHuk kanpius. Octeonopo3. MeTauibl KOHCEPBHOM OaHKH.
Ilpakmuuecxas paboma.

CBoiicTBa aTlOMHHHS U 00JIACTH MPUMEHEHHUS ATFOMHHHUS Ha OCHOBAaHUHU €r0 CBOMCTB
(moBTopenue). CocTaBUTh TaOMUILy, KJIACTEP WIIU CXEMY.
[IpoBenenne XUMHUYECKMX peakUWd, XapaKTepu3yolux aMmQoTepHble CBOIWCTBA
COCAMHEHUHN aIIIOMHHUS.
OngiT 1. ATIOMUHHI U COJIIHAs KACIIOTA.
OmnpIT 2. X70pUJ aNIOMUHUSA U TUAPOKCU HATPUS
OmnpiT 3. ['MapoKkcu aTFOMUHUS U COJITHASI KUCTIOTa
Omnpit 4. ['uapoKcH T aIFOMUHMS U TUIPOKCH]T HATPHS
Hazpanue onsiTa Yro HabmomaeM YpaBHEHNE XUMHUYECKON PEAKIUU
BeiBOI: ...l
IIpoekt «Ee BenmuecTBO — KOHCepBHAs OaHKa: OJKCIEPUMEHTANIbHOE OIpeaeTcHHe
MECTaJIJIOBY.
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6.3 Ykcycnasa kucnoma. CTONOBBIH YKCYC, YKCYCHAsI DCCCHLIUS, JIS/ISHAsI YKCYCHAsI KUCIIOTA: B

yeMm pas3Huia. CBoOWCTBa YKCYCHOM KHUCIOTBI U €€ IpUMEHEHHE. DPU3NO0JIOTHYECKOE
BO3JICCTBUE KUCIIOTHI.
IIpakmuueckas paboma.
CocraBieHne NOHITHUMHON CXEMBl: «4YTO I 3HaKl0 OO0 YKCYCHOH  KHUCIOTE»
(MHAMBUIYATBHO, JIUOO B TPYIIIE).
Pacuer KOHLIEHTpaLMK KUCIIOTHI NIPU €€ pa30aBICHUN.
KuciotHOCTh pacTBOPOB NUIIEBOM COJIBI U YKCYCHOM KHUCIIOTBI.
lNamenue nuIeBon Coabl YKCYCHOM KACIOTOM: MPU3HAKK XUMHUYECKON
peaknuu (BBIICICHUE ra3a, Pe3Koe yBeIUYeHHE 00beMa peakinnoHHOH cmecH). [loBTOpUTH
pEeaKIuIo ralieHus cojbl C UCNOIb30BaHUEM MHIuKaTtopa U pH marumkom (Hamp., oTBapa
KpaCHOKOYaHHOM KamycThl). J{71s uero Heo0XoauMo ObLII0 IPUMEHEHUE UHANKaTopa?
OOpaTuTh BHUMaHHE, YTO BbIJICJICHHUE I'a3a YaCTO COMPOBOXKIAETCS
yBeJIMUYeHHEM 00beMa peakImoOHHON cMecH. Kakue Mepbl Ipe1oCcTOPOKHOCTH
HY)KHO COOJIIO/IaTh IPU MPOBEICHUH TAKUX PEAKIIHA?

6.4 «Conenas nawa ycusznpy (MoBapeHHAs COJIb, MOTAI, TIyTaMaT HATPHS. .. TIaydepoBa

COJIb, MEJTHBIN KYIIOPOC...... )

[lumeBass coma, mnHUThEBas COJa, KaJbIIMHUPOBAHHAS COJA, KayCTHYecKas coja:
OJMHAKOBBIC UJIK PA3HBIC BCUICCTBA. KauecTBennrle PE€aKIuu B XUMHHU.

Ilpaxmuueckasa paboma

OmpenenuTh: Kakoe W3 BEmecTB (MUIEBas co/a, KayCTUYeCKas COJa, KaabIIMHUPOBAHHAS
COJ1a) SIBJISTFOTCSI COJIIMH YTOJIBHOW KHCIIOTHI.

Ommprt 1. JlelicTBUE MHIUKATOPAMHU.

OmpiT 2. JleiicTBHE HA paCTBOPHI MUIIEBON U KAYCTHYECKOM COJIbI YKCYCHOM KHUCIOTHI

Hazsanue ombiTa Yro HaOIrOmaemM BriBon

BruBon: ..........

[IpoBeneHne OMBITOB MOATBEPXKIACT, YTO TMHIIEBAs COJA, KATbIIMHUPOBAHHAS COJA — ITO
COJIM CcJ1a00M YrOJIbHOM KUCIIOTHI, @ KAyCTUYECKasl COJIa — paCTBOPUMOE OCHOBAHHE.
OO6CymuTh, KaK JOKa3aTh ONBITHBIM ITYTEM, YTO IMHIIEBAs COJA SBIISCTCS KHCION COJIBIO.

6.5 Bpeo numpamos: mugp unu npaeoa. Iloiib3a HUTPATOB: BAKHEHIIME MHUHEpAIbHBIC

ynoOpeHus Kak HCTOUHUK a3oTa. Kpyrosopot azota. [loueMy BeHeprHa MyX0JI0BKanoe1aeT
HAaCEKOMBIX (TaK OHa BOCIIOJIHAET HEJOCTATOK a30Ta B 0OJOTHUCTHIX MecTax). Hutpartsl B
KauecTBE MUIIEBBIX KOHCepBaHTOB. Kakue mnpeBpallleHHs NPOUCXOAST C HUTpPATaMU B
OpraHu3Me 4ejaoBeka. A30T U €ro CTEIEeHU OKHCIICHUS.

IIpaxmuueckas uacme.

Onpenenenre MaccoBOMl JOJMM a30Ta B KaJMWHOM, HAaTPUEBOM M aMMOHUWHOMN CEIUTpE.
BriBog: kakoe U3 HUX 0o0Jiee [IEHHOE a30THOE yI00peHHe.

[Ipoext «BnusiHre a30THBIX YAOOPEHU HA POCT CAXKEHIIEB (hacom».

7. PabGora Haj nmpoekTamMu —5 4

6.
7.
8.

9.

Oman evibopa memvl, NOCMAHOBKU Yeau, 3a0ay UCCIe008AHUS.

Oman vl08udCEHUS 2UNOMESbI.

Oman naanuposanus nymu 00CmMudiCeHUs yeneli Ucciedo8amenbcKux (NpoeKmusix) pabom u
86100pa HEOOXOOUMO20 UHCIMPYMEHMAPUSL.

Oman npogedenust yuebHo20 Ucc1e008aHus (MPOeKmMHOU pabomol) ¢ NPOMENCYMOUHbIM
KOHMPOJIeM 34 X000M GbINOIHEHUS U KOPPEKYUell pe3yibmamos.

10. Oman ogopmnenus, npedcmasienus (3awumol) nPOOYKmMa NPOEKmMHoU padbomul
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S:HHQ!!K HCHOJB3VEMbBIX NCTOUYHHUKOB

CHuCOK OCHOBHOW JIMTepPaTyphbI:
1. Xumunueckas sanukaonenus. T 1. M., 1988 r.
2. Kykymiknn FO.H. «Xumus Bokpyr Hac», M. Beicias mkona, 2018 r..
3. B.U. Ky3HenoB «XuMus Ha IOPOTe HOBOTO THICAYETIETUS», «XUMUs B mKkose» Ne 1, 2017,
4. AM. Onun u apyrue. «Xumus s Bacy. M. «Xumus2002.
Cnucok JuTepaTypbl AJds y4UTeJs:

1.
2.

3.
4.
5

10.

11.

12.

O.C. I'abpuensn, I'.I". JIsicoBa «HacTonpHast KHuUTa yauTenst Xumuny. , Jpoda, 2017.
Amuk6eposa JLYO. 3anumarenbnas xumus. KHura ams yqaniuxcsi, yauTeneil 1 pouTesei.
M.: ACT-TTIPECC, 2017,

K.A. Makapos «Xumus u 310poBbe». M. «IIpocBemenne».2005.

FO.H. KopoTsieBa «XuMuyeckue caoHbl KpacoThl». «XuMus B mkosie». Ne 1. 2005 r.
Ckypuxun .M., HeuaeB A.Il. Bce o nuie ¢ Touku 3peHust xumuka. Crpas. uznanue. M.:
Bricmras mkoia, 2009

AxmeroB M. A., 3opoBa E.JO. O0yueHne XuMuu Kak IpoLecc pa3BUTHS

MMO3HABATENBHBIX cTpareruil ydamuxcs [Tekcr]/ AxmeroB M. A., 3oposa E.IO.// Hayka u
mkoua.- 2015.- Ne 2.- C.81-87

JlazapeB B. C. IIpoekTHast AeSTETbHOCTh B IIKOJE: HEUCIOIb3yEMbIE BO3MOKHOCTH
[Texcr]/ JIazapes B. C. //Bonipocer oopa3zoBanus. — 2015.- Ne 3.-C. 292-307.

Boponrmos A. IlpoektHast 3amaua [DnexktpoHubiii pecypc] / BoponmoB A. - XKypuan
«HauvanpHas LIKOJIa.- 2007.- Ne 6. - Pexxum JIOCTYTIA:
http://nsc.1september.ru/article.php?id=200700608

Brenenue B Hanotexnosnoruu. Xumus [Tekcr]/ yuebHOe mocobue s ydammuxcs 10 — 11
kiaccoB/ moxa penakiuein AxmeroBa M.A. - CII6: oOpa3oBaTenbHBIA HEHTP «YYacTHE,
O6pazosarenpubie poekThl, 2011 — 108 c. (cepus Hanomkomna)

INa6puensu O.C., Octpoymon WN.I'. [IponieneBrrueckuii kypc «Ctapt B xumuro»/ ['abpuensa
0.C.- KXypnan «Xumus B mkojen.- 2005.- Ne 8.- C. 19-26

l'ony6 T'.b., Ilepenbirmna E.A., UypakoBa O.B. OCHOBBI TPOEKTHOW JEATEIHHOCTH
IIKOJIbHUKA: METOAUYECKOE MocoOue MO MPEnoAaBaHuIo Kypca (C UCIOIb30BaHUEMTETpaIei
Ha niedyaTHO# ocHoBe)/ [lox penakuumeit mpodeccopa E.f.Korana. - Camapa: M3naTenbcTBo
«YuebHas nuteparypa», U3narensckuit nom «demoposy. 2006. — 224 c.

Cnucok JaurTeparypbl I 00y4arOIIMXCH:

1.
2.
3.
4.

M.:

5.

B.A. BoittoBuu «Xumus B Ob1Ty». M. «3nanue». 2000.

«OHIUKIIONEIUICCKUI CIIOBaph F0HOTO XuMHKa» M. «Ilemarorukay, 2002.

«Qpynuty», Xumusg — M. 000 «T/l «13garensctBO Mup kaurn»», 2018.

Amux6epona JLIO. 3annmarenpHas xumus. Kuura i yuammxcs, yauTenei u poauTesei.
ACT-ITPECC, 2017,

Mup xumun. 3anumarensHbie pacckasbl 0 xuMuu. Coct. FO.U.Cmupnos. CII6.: «MuM-

Okcmnpeccy, 1995.
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KpurepunanbHas Tad/una oueHKH NPoeKTa

IIpuioxenune Nel

Kpurepuit ba3oBblil ypoBeHb I1oBBIIEHHBIN YPOBEHB
1 Gamn 2 Oamna 3 Ganna 4 bamna 5 6ainos 6 6ayioB 7 6ainoB 8 bamios
= Y4ueHuk Yuenuk Y4aenuk YueHuk V4aenuk V4aenuk V4aeHuk YueHuk
= TTOITBEP T 0OBSICHIIT omucan 00ocHOBaAI MpOaHAIM3U | Ha3Baj chopmynup | ykazan
= TMOHUMAaHHE MPUYHHBI, TIO CUTYAIlMIO U | UJIeaTTbHYIO poBan HEKOTOpPBIE | OBaJ HEKOTOP
s poOIeMBl, KOTOPBIM OH yKa3aja cBoM | (KellaeMyl0) | CUTYalMIO M | IPUYHUHBI npobiemy | ble
® chopMyTUPOBaAH | IPUCTYIHII K HaMepeHUs CUTYaIHs Ha3Bal CYILIECTBOBA | HA OCHOBE | TIOCJIEJICT
E % HOUW y4uTEIeM pelieHunto MIPOTUBOPEY | HUSA JIETATHHOTO | BHSI
= E MPOOIIEMBI, e Mexny mpoOJeMbl, | aHAIH3a CYIIIECTB
= 3 chopmynupoBaH UIeTbHOW | CHOPMYIUDP | CUTyallud M | OBaHUS
= = HOU y4uTeIeM U peaJIbHOW | OBAaHHOUW C | TIPHBEN mpooeM
S % CUTyalueil | IOMOIIbIO aHan3 bl
E‘ = YUHATETA MPUYHUH €€
o g CYILIECTBOBA
§ é HUS
% VYyenuk VYyeHuk ¢ VYyenuk VYyenuk VYyenuk VYyenuk VYyeHuk Yyenuk
= MOATBEPAMI MOMOIUIBIO chopmynupo | chopMyIupo | MPEATOKUIT | 0O0CHOBAN | MPEUIOKIIT | MPEATIONK
S NOHUMAaHHE YUUTEIS BaJ 3ajauu, BaJ 1eJb croco6 JOCTHXKUMO | BO3MOKHBIE | MJI
S LEJU U 3a7a4 chopMynupoBall | aJeKBaTHBI MIPOEKTa Ha yOemuThCsl | CTh LEJIU U | CIIOCOOBI CTpaTeru
§ POEKTa, 3a/1a4u, EeH OCHOBaHUU B Ha3Ball pelieHus 10
= S chopMynUpOBaH | COOTBETCTBYIONI | MPOEKTa, poOJIeMBl, JOCTHXKEHU | PUCKHU npoOIeMbl | IOCTIKE
2 5 g o HBIX YUUTETIEM ue 1enu omnpeneneHHo | chopMynupo | U 1enu cnenupuku HUS LEeH
2 2. < = IPOEeKTa Il COBMECTHO | BaHHOM JeSITeNIbHOC Ha
2 ; = g C yuuTeIemM COBMECTHO C TH (11arOB) OCHOBE
& = g 5 y4uTeNIEM aHanm3a
§ E ag QE anbTepHA
5 2 2 % TUBBI




ITocne ITocne Yyenuk YyeHuk Yuenuk Yuenuk Yuenuk Y4enuk
3aBEpLICHUS 3aBEpLICHUS BBICTPOWJI B | yKa3all 3a()UKCUPOB | CIJITAHUPOBA | MPEIJIOKUI | 0OOCHOB
IIPOEKTA YUYEHUK | MPOEKTA YUEHUK | XPOHOJIOIMYE | BpeMs, an J TeKyIUil | AelcTBUA ain
pacckasai, 4To | Onmcal CKOM HEO0OXOUMO | pe3yabTaThl | KOHTPOJb ¢ | (1Iark) B HE00Xx0.1
ObLIO CAENAHO B | MOCJIEJIOBATENbH | MOCIEN0BATE | € JUIs TEKYLIETro y4eToM COOTBETCTB | UMbIE
X0/J1e paboThI OCTb U JBHOCTHU BBIIIOJIHEHUSI | KOHTPOJIS Uy ¢ s
HaJ| IPOEKTOM B3aUMOCBS3b chopmymupo | chopmynupo | 3a 3alayaMy U | peajnsan
° IPEIIPUHSTHIX | BaHHbBIE BaHHBIX COOTBETCTB HazBall 15051
= JIEUCTBUI COBMECTHO C | COBMECTHO C | UEM HEKOTOpBIE | IPOEKTa
% YUHTEIIEM YUHTEIIEM JIeATEIBbHOC HEOOXO0IUM | pecypcehl
5 JEUCTBUSA JEUCTBUAN TH IUIAHY bI€ PECYPCHI
= (marn) (maroB)
=
[Tocne Ha sramne Yuenuk Yuenuk YueHuk YueHuk VYyeHuk VYueHnuk
< | 33BEpIICHHS IJIAHUPOBAHUSA | JETAIbHO yKaszail, onucan 000CHOBaHO | cPOpMYIHp | CIUTAHUP
5| IpOeKTa yUEHUK | YYEHHUK OIHCcal | OMHCcAl KaKUM XapakTepHUC | Ha3Baj oBall oBal
% onucan } MPOAYKT, XapaKTepUCT | 00pa3oM OH | TUKH MIOTEHIMAb | PEKOMEHJA | IIPOJBHK
o 5| MOTy4CHHBIH KOTOPBIN UKH IJIaHUPYET MPOJAYKTA, C | HBIX AU 10 €HUE WU
= % MPOAYKT IpeanogaracT MIPOJIYKTA, HCIIOJIB30BAT | YYETOM MOTpeOUTEN | UCIOIb30Ba | yKa3al
g :f MOJIY4YHTh BAXKHBIC I | b IPOIYKT 3apaHee el u HUIO TPAHULIBI
= €ero 3a/IaHHbIX obnactu MIOJIY4YEHHOT | UCIIOJIb3
8 § U CIIOJIb30BaH KPUTEPUEB | UCIIOJb30BA | O MPOAYKTA | OBAHUSA
g 5 us OLIEHKH HUS JIpyrumMu MPOJYKT
l% é MIPOJIYKTa MIPOJIyKTa a




Pab6ota ¢ uadopmarueit

Yuenuk Yuenuk YueHnuk YueHnuk Yuenuk Yuenuk Yuenuk YueHuk
yKa3blBae€T  Ha | YKa3bIBaeT Ha BBIICTIWII U3 | yKa3all, Kakasl | caMOCTOATE | OpraHu3oBa | Ipu CamMocCTO
OTCYTCTBHE OTCYTCTBHE 00o03HaueHHB! | HHPOPMALUS | JIBHO J IOUCK IUIAHUPOBAH | SITEJIBHO
uHpOpManuy, KOHKPETHOMI X YUUTEJIEM | [0 TOMY WM | Ha3Bal uH(popmauy | UM paboTel | U
BO BpeMs | HH(GOPMAIMK BO | BOIIPOCOB UHOMY BU/IBI U B BBIIEIINI aprymeH
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peyb B peyb B bHO pa3uyHbIC UCIIOJIb30BA | JIBHO JIOTUYECKHE | ATEIBHO
COOTBETCTBUHU C | COOTBETCTBUHU C | MOATOTOBWJI | BepOaldbHBIE | J UCIIOJIb30Ba | WM peann3oB
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2 E s COCTaBJICHHOMY | COCTaBJICHHOMY | IyOJIHMYHOM MOJTOTOBJIE | WUJIH yauTeneM €CKUe
= = = C TIOMOIIIBIO C TIOMOIIIBIO peun u HHBIE rpamMOTHO MIPUEMBI
3 E 2 | yuurens YUUTETIS periamMeHT HarJSIIHBIE | TIOATOTOBJIE
2 £ Z MaTepHasbl, | HHbIE
= =3 = NPEe/UIOKEH | HATJISAHBIE
S § g HbIE MaTepuaIbl
8" e 2 yUIuTeIEM
Coaep:kaTe/ibHOE ONIUCAHHE KAKI0T0 KPUTEPHUS
Kpurepuii YpoBHH C)OPMUPOBAHHOCTH HABBIKOB IIPOCKTHOM AeSITEIbHOCTH
basoBbIii IHoBbIIeHHBIH
CamocrositenbHOe | PaboTa B 11€710M CBUAETEIBCTBYET O CIIOCOOHOCTH Pabota B 11€710M CBUAETEIBCTBYET O CIIOCOOHOCTH CAMOCTOSITENILHO
npuoodpereHue CaMOCTOSITENIBHO € OTIOPOM HAa MOMOIIb PYKOBOIUTEIIS CTaBUTh MPOOJIEMY U HAXOAUTD MYTH €€ pelIeHHs]; IPOJEMOHCTPUPOBAHO
3HAHMH 1 CTaBUTH MPOOIEMY U HAXOJAUTh MYTH €€ pelIeHUS; CBOOOJHOE BJIa/ICHUE JIOTHUECKUMU OTIepaIisiMH, HaBBIKAMU
penieHue MIPOJIEMOHCTPUPOBAHA CIIOCOOHOCTH MPUOOPETATh HOBBIE | KPUTHUECKOTO MBIIUICHHS], yMEHHUE CAMOCTOSITEIbHO MBICIIHTD;
npoodJiemMm 3HAHMSI U/UITU OCBAMBATh HOBBIE CIIOCOOBI ICHCTBUH, POJEMOHCTPHPOBaHA CIIOCOOHOCTh Ha ATOM OCHOBE MPUOOPETATh HOBBIE

JOCTUI'aThb boiee FJ'IY6OKOFO INIOHNUMaHHA U3YICHHOTI'O

3HAHMS W/WJIA OCBAMBATh HOBBIE CIIOCOOBI AEHCTBHU, JOCTUIaTh 0OJIee
IyOOKOTO MOHUMAaHUS MTPOOIIEMBI

3HaHue npeamera

IIpoieMOHCTPUPOBAHO MIOHUMAHHUE COAEPIKAHUS
BBITIOJTHEHHOU paboThl. B paboTe u B oTBeTax Ha
BOIIPOCHI 110 COJIEP’KAHUI0 pabOTHl OTCYTCTBYIOT IpyOble

OLINOKHA

HpOI[eMOHCTpI/IpOBaHO CBO60,Z[HO€ BJIAICHUC ITPEAMCTOM HpOGKTHOfI
ACATCIIBHOCTH. Omnoku OTCYTCTBYIOT




PeryasituBHbIe

[IponeMOHCTpUPOBAHBI HABBIKK OIPEAEIEHUS TEMBI U

PabGora TIHATCJIBHO CIUIAHUPOBAaHa U MOCJICA0BATCIIBHO PCaJIn30BaHa,

neiicTBHst IUTAHUPOBAHUS PaOOTHL CBOEBPEMEHHO IIPOHICHBI BCE HEOOXOAUMBIE 3TAIBI 00CYKICHHS 1
TIPEICTABIIEHHS.
Pabora nosesiena 10 KOHIA U MPECTABICHA KOMUCCHH; | Kourposth M KOPPEKLHs OCYIECTBIUINCH CAMOCTOSTEbHO
HCKOTOPLBIC 3TAIIbl BBITIOJHAIMUCH 10 KOHTPOJIEM U IIPpU
MOJIICPIKKE PYKOBOAUTEIA. [IpH 3TOM MTPOSBIISIOTCS
OT/IEJIbHBIE JIEMEHTHI CAMOOLIEHKH U CAMOKOHTPOJIS
obOyyaronierocs
Kommynukanusi | [IpoieMOHCTpHPOBAaHbI HABBIKH 0(OPMIIEHHUS Tema sICHO oTpe/eNeHa U MosicHeHa. TeKCT/CooOIEHne XOPOLIO

MIPOEKTHOMN pabOThl U OSICHUTENBHOMN 3aIIUCKH, a TAKKe
ITOJATrOTOBKH IPOCTOU Mpe3eHTAMU. ABTOpP OTBEYAET HA
BOIIPOCHI

CTPYKTYpPUPOBaHbI. Bce MBICIIH BBIpaXEHBI SICHO, JJOTUYHO,
MOCJIeI0BATEILHO, apryMEeHTHpOBaHHO. PaboTa/coo0mieHne BpI3bIBACT
uHTEepec. ABTOp CBOOOHO OTBEYAET Ha BOMPOCHI
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