MynununanpHoe O0r0KEeTHOE 00111e00pa3oBaTeIbHOE
YUPEKJICHHE
[TosibHUKOBCKasA CpeaHsIs
oOmeoOpa3oBarelibHas KO
[Touenckoro paitona bpsiHckoil oOnactu

AHHOTAIMS
K paboueil mporpamme
y4eOHOTO Kypca BHEYPOUHOU JeSTENbHOCTU
«IlepBble MIaru B XuMum»

JlanHass mporpaMma JacT y4YallUMCS HE TOJbKO MNPAKTUYECKUE YMEHHUS U
HaBBIKH, CPOPMUPYET HauaIbHBIN ONBIT TBOPUECKON NEATEIBHOCTH, HO U PA30BbET
UHTEpec OO0YyYarolerocss K 3KCHEPUMEHTY, HaydYHOMY IOUCKY, MOCIOCOOCTBYET
CaMOOIPE/ICIICHUIO yUYalIuXcs, OCO3HAHHOMY BBIOOpPY mpodeccuu. Yuaiuecs
CMOTYT Ha MpPaKTUKE HCIOJIb30BaTh CBOM 3HAHHSA Ha YPOKaX XMMHH U B ObITy. B
nporpammy «lIlepBble 1marm B XMMUU» BKJIIOUEHBI HanOojiee sipKue, HarjsaHbIe,
UHTPUTYIOIIME 3KCIIEPUMEHTHI, CIIOCOOHBIE YBJ€Ub M 3aMHTEPECOBATH yUYalIUXCs
IIPAaKTUYECKOM HAyKOM XuMued. B paMkax HanuMOHaIbHOTO  IIPOEKTA
«O0Opa3zoBaHue»  CcO3JaHME  LIEHTpa  O0pa3oBaHUs  E€CTECTBEHHO-HAYyYHOMH
HanpasieHHOCTH «Todka pocTa» MO3BOJIWIO BHEAPUTH B MPOrpaMMmy IHU(PPOBYIO
7a00paTOPHIO U KAaU€CTBEHHO U3MEHUTH MPOLecC 00yUeHUS] XUMHUH.

KonuyecTBeHHBIE  DKCMEPUMEHTHI  MO3BOJAT  MOJy4aThb  JOCTOBEPHYIO
uH(OPMAIMIO O MPOTEKAHUU T€X WJIM MHBIX XUMUYECKHUX MPOIIECCOB, O CBOMCTBAX
BemiecTB. Ha oOCHOBE MOJMyYEHHBIX HKCIEPUMEHTAIbHBIX JaHHBIX OO0ydaeMble
CMOTYT CaMOCTOSITEJIbHO JeJlaTh BbIBOJbI, 0000IIAaTh pE3yJbTaThl, BBISABISTH
3aKOHOMEPHOCTH, 4YTO OJHO3HauyHO OyJneT CcrnocoOCTBOBaTh  IOBBIIIEHUIO
MOTHBALIUU O0Y4EHHUS IIKOJIbHUKOB.

JlanHast BHeEypouHass JesTenbHOCcTh  «llepBble 1mIarm B XUMHUN»
npeaHa3HavYeHa i o0yJaromuxcs § kiacca B pacuere 1 gac B Henmento (34 Jaca B
ron).

PabGouass mporpamma oOCyXJeHa W MNPUHATA PEIICHUEM METOJUYECKOIrOo
OOBEAMHEHUSI M  COTJlacOBaHAa  3aMECTUTENEM  JTUPEKTOpa 1o  y4eOHO-
BocniutaTenbHoi pabore MBOY TlonsHukosckoit COLLL.

Harta 30.08.2023r.
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Pabouas nporpamma Kypca BHEypPOUHOH JI€SITEIbHOCTH
10 XUMHU «IlepBble miaru B XuMHHu »
g 8 Kimacca

00111e00pa30BaTENbHBIX YUPEKICHUN
0a30BbI YPOBEHB
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IHosicHuTE/IbHAA 3aNIMCKA
Pabouast mporpamma 1o BHEYpOUHOH JiesiTenbHOCTH «llepBbie m1aru B XUMHUM» U1 8-X KJIACCOB
COCTaBJIeHAa B COOTBETCTBUHU ¢ TpeboBaHusiMu DeiepaibHOro rocyaapcTBEHHOTO
00pa3oBaTesIbHOIO CTaHapTa O0IIero 00pa30BaHMs BTOPOTO MOKOJICHHUS:
1. [TpumepHast ocHOBHasi 0Opa3oBaTeNbHasi IporpaMMa OCHOBHOTO 00111ero o0pa3oBaHus
(omoOpeHna pemeHueM ¢GeaepatbHOr0 YueOHO-METOIUIECKOT0 00 BEAMHEHHUS IO 00IIeMy
obpazoBanuto (mpotokoa ot 28 utoHs 2016 r. Ne 2/16-3);
2. ITucemo Muno6puayku ot 28.10.2015 1. Ne 08-1786 «O pabounx mporpamMmax y4eOHbIX
PEIMETOBY;
3. ITucemo MunoOpnayku ot 12.05.2011 r. Ne 03-2960 «O6 opranusanuy BHEypOUHOH
JESITEIIbHOCTI.

*  T'omoBBIM KalleHIapHBIM rpadukoM padoTs! mkoisl Ha 2023 -2024 y4eOHblii ro.
Pabouas nporpamma OpHeHTHPOBaHA Ha HUCIIOJIB30BaHNE Y4€OHO-MeTOIMYECKOr0 KOMILJIEKTA U

MAaTEpPHAJIbLHO-TEXHHYECKOr0 00ecneYeHus:

8 knacc no yuebnuky I'.E.Pymutuc, ®@.I'. ®enpaman M. «lIpocBemenue» 20191
[Iporpamma pa3paboraHa corjiacHO yueOHOro 1uiana Ha 34 Henenb (344, 1 4ac B Henemo)

Cpok peanusanuu nporpammsl — 1 roj (2023-2024)

JlanHast mporpamMma sBJIIETCS IPOrpaMMOi 00IIEHHTEIIEKTYallbHOM HAaIlPaBIEHHOCTH.
[Iporpamma noctpoeHa Ha ClIeIyIOIUX PUHIUIAX:

- Ilpunyun nayynocmu (3HaHHUSI OCHOBAHBI HAa OOBEKTUBHBIX HAYYHBIX (haKTax).

- IIpunyun nocnedosamenvrocmu u cucmemamudnocmu (00y4eHue OT IPOCTOTO K CI0KHOMY,
«OT HE3HAHUS K 3HAHUIO, OT HEYMEHHUS K YMEHHUIO»).

- Ilpunyun naznaonocmu (OCYIIECTBICHUE CBA3U MEXKITY KOHKPETHBIM U a0OCTPAKTHBIM).

- IIpunyun ocmovicrennocmu (IEPEHOC UMEIOIINXCS 3HAHUI B HOBYIO CUTYAIHUIO).

- IIpunyun cosnamenvhocmu u akmusHocmu (IpUMEHEHNE 3HaHUHN Ha NMPAKTUKE).
AKTYaJIbHOCTH MPOrpPaMMbl 00YCIIOBJIEHA TEM, YTO B yUeOHOM IUIaHE MPEAMETY « XUMUS
OTBEJICHO BCEro 2 yaca B HeJleNo (8 Kiacc), 4To AaeT BO3MOKHOCTb C(OPMHUPOBATD Y yUAIIUXCS
JuIb 60a30BbIe 3HAHUSA MO MpeaAMETY. B Toxke BpeMs Bo3pacT §-ro kiiacca sSBISETCS BaXKHBIM IS
poeCCHOHATBHOTO CAMOOIIPEIEIICHHSI ITKOIFHIUKOB. BO3MOXKHO, UTO MPOCHYBIIHIACS HHTEPEC
K XMMHH MOXET IepepacTd B OyAyIIyto npodeccuro.

AKTYyaJIbHOCTD JJAaHHOW ITPOIPaMMBbI COCTOUT B ¥ TOM, UTO OHA HE TOJIKO JaeT BOCIUTAHHUKaM
MPAaKTHUYECKHE YMEHHs U HAaBbIKK, OPMUPYET HAYATbHBIN OIBIT TBOPUYECKOH 1€ATEIHHOCTH, HO
¥ pa3BHUBAET MHTEPEC 00YYAIOMIETOCS K SKCIIEPUMEHTY, HAyYHOMY IOHMCKY, CIIOCOOCTBYET
CaMOOIIPEICTICHHUIO YYallluXCsl, 0OCO3HAHHOMY BBIOOpPY Mpodeccuu. Yuaruecs CMOTYT Ha
IIPAKTHKE MCIOIb30BaTh CBOU 3HAHUS HA YPOKaX XUMHHU U B OBITY.

Ilenaroruveckasi mesieco00pa3sHOCTh 3aKJII0YAETCA B TOM, UTO 0a30BBIA KypC IITKOJIBHOM
IPOTPaMMBI ITPElyCMaTPUBAET NMPAKTHYECKUE pabOThI, HO UX SBHO HEJOCTATOYHO, YTOOBI
3aMHTEPECOBATh YUYAIIMXCS B CAMOCTOSITEIbHOM NPUOOPETEHUH TEOPETUUECKUX 3HAHUN U
MPaKTUYECKUX YMEHUM U HaBBIKOB. J1Jist 3T0rO0 B KypC «llepBbie maru B XUMHM» BKIIOYEHBI
Haubosee ApKue, HarJsAHbIE, UHTPUTYIOIINE SKCIIEPUMEHTHI, CIIOCOOHBIE YBJIEUb U
3aMHTEPECOBATH YYAIIUXCs PAKTUYECKON HAYKOW XUMUEH.

B pamkax HanmoHansHOTO TIpoekTa «O0pa3oBaHMey CO3JaHUE IIEHTPA €CTECTBEHHO - HAYYHOU
HanpaBieHHOCTH «Touka pocTa» MO3BOIUIO BHEAPUTH B IIPOrpamMmy HU(POBYIO 1a00OPATOPUIO
Y Ka4eCTBEHHO U3MEHUTH MPOoIecC 00yUESHHS] XUMUH.



KonuyecTBeHHBIE SKCIIEPUMEHTHI MO3BOJIAT MOTY4YaTh JOCTOBEPHYIO MH(OpMAIHIO O
MPOTEKAHUU TeX WJIM MHBIX XUMHUYECKUX MPOIIeccax, O CBOMCTBax BemecTB. Ha ocHoBe
MOJIYYCHHBIX OKCIICPUMCHTAJIBHBIX JaHHBIX O6y‘IaeMI)I€ CMOT'YT CaMOCTOATCIIBHO ACIATh
BBIBO/JIbI, 000011aTh PE3yIbTAThI, BHIABIATH 3aKOHOMEPHOCTH, YTO OJJHO3HAYHO OyAeT
CIOCOOCTBOBATH MOBBIIIEHUIO MOTUBaLlN 06yquH$[ IIKOJIBHUKOB.

Heab nmporpammel:

DopMUPOBAHKE Y YUAIIUXCS HAYYHBIX MPEACTABICHUN O XUMHUH B TIOBCETHEBHOM KU3HU
YeJIoBeKa yepe3 NpoOy KIeHUEe HHTepeca U pa3BUTHE MPOPECCUOHATIBHBIX CKJIOHHOCTEH K
peaMeTy XUMHUs.

3agauu:

Oo0pa3oBarte/ibHbIE:

[] pacIupuTh KPyro30p y4aluxcs 0 MUPE BEIIECTB;

[l UCII0IB30BATh TCOPCTUUCCKHUEC 3HAHUS 110 XUMUHU Ha IMTPAKTUKE,
l O6yLII/ITB TEXHUKe 0€30IIaCHOCTH IIpH BBIITOJIHCHHUH XUMHWYCCKHUX peaKI_II/If/'I;

[ copMHupoBaTH HABBIKK BBHITIOJIHEHHSI IPOEKTOB ¢ Hcnosb3oBanueM KT u mudposoro
000pyAOBaHNUS;

[} BBISIBUTH TBOPYECKH OJAPEHHBIX 00YYaOIIUXCSl U IOMOYb UM MPOSIBUTH CEO05I.

PasBuBalomiue:
[J crmocoOCTBOBATh Pa3BUTHIO TBOPUYECKHUX CITIOCOOHOCTEH 00y YarOITuXCs;

1 popmupoBats UKT-komnieTeHTOCTH;

BocnurareabHble:
[J BOCIIUTATh CAMOCTOSITEIIbHOCTD IIpU BBIIIOJIHCHHUH pa60TBI;

(1 BOCIATATh TYBCTBO B3aUMOIIOMOIIH, KOJUICKTUBH3MaA, YMCHHUC pa6OTaTb B KOMaHJEC,
BOCIIMTATb YYBCTBO JIMIYHOM OTBETCTBEHHOCTH.

Cas3b cofepKaHUs MPOrPaMMbl BHEYPOUHOIi 1eSITeIbHOCTH ¢ Y4eOHBIMHU NMpPeIMeTaMM:
Kypc BHEypOUHOI AeSITETbHOCTH UACHHO U COAEPKATEIHHO CBsI3aH C 0230BBIM KYpPCOM XUMUH U
MO3BOJISCT TOJIJICPKUBATH B3aUMOCBSI3b TEOPUHN U TIPAKTUKH, (DOPMHUPYET YCTOHIHBYIO
NOTPEOHOCTh MPUMEHSTH MOJTyUYEHHbIC 3HAHUS U HABBIKH B MOBCEAHEBHOMN KU3HU.
[IporpamMma mocTpoeHa Ha OCHOBE MEKIPEIMETHO HHTerpanun ¢ GU3nKoi, MaTeMaTHUKOM,
OHOoJIOTHel U JPYTUMH €CTECTBEHHO - HAYYHBIMU MPEMETaAMH.

Oco0eHHOCTH peain3anuu

NMPorpamMmbI:

Bo3pact o0yuarommxcs:

[Iporpamma opueHTHpOBaHA Ha BOCITUTAHHUKOB B Bo3pacTe 14-15 neT 6e3 cnenuaibHOM
MOATOTOBKH.

DopMbI 3aHSATHIA:

B o0pa3oBarenbHOM TIPOIECCE UCTIONIB3YIOTCS Pa3IndHbIe (POPMBI IPOBEICHIS 3aHATHS:

[] Oecenpl;

(] JeKIuu;

[] ceMHUHapBI;

[] mpakTU4eCcKoe 3aHATHE;

[] XUMHUYECKHUI SKCIIEPUMEHT;
[] paboTa Ha KOMIIBIOTEPE;

LJ aKCKypcuu;

(] BBIIIOJIHEHUE U 3alATa IIPOCKTOB.



Pe:xum npoBeaenusi: 34 gaca B rof - 1 pa3 B Hepemnro. Bee 3aHATHS 110 BHEYpOUHOU
JEATEIIBHOCTH ITPOBOJSATCS MOCJE BCEX YPOKOB OCHOBHOI'O PACTIMCAHUS, IIPOJOJKUTENBHOCTD
cootBeTcTBYeT pekoMmeHnnanusm CanlluH, T. e. 40 munyT.

3nopoBbecOeperaronas opraHuzanus o0pa3oBaTeIbHOIO MpoIiecca MPeAnoaraet
UCIOJIb30BaHue (OPM U METOAOB 00YUEHHUSI, aJIeKBaTHBIX BO3PACTHBIM BO3MOYKHOCTSAM
HIKOJbHUKA: IPAKTUYECKHE PAOOTHI, SKCIIEPUMEHTHI U Oece/ibl.

IInanupyemble pe3y/ibTaThl OCBOCHHA 00y4AIONIMMUCS NPOrpaMMbl (BHey4eOHOI)
BHEYPOYHOIi 1esiTe IbHOCTH

JInyHOCTHBIE pe3yJbTaThI:

[] ocO3HaBaTh €AUHCTBO U LIEJIOCTHOCTH OKPY>KAIOIIEr0 MUPA, BO3MOKHOCTH €r0 I103HaBAEMOCTH
U O0BSICHUMOCTH Ha OCHOBE JOCTHKEHUI HAayKU;

[] HOCTENEHHO BBICTPauBaTh COOCTBEHHOE IIEJIOCTHOE MUPOBO33PEHUE: OCO3HABATH OTPEOHOCTh
Y TOTOBHOCTb K CaMO0OOpa30BaHUIO, B TOM YHCJIE U B pAMKaX CAMOCTOSITEIIbHOM e TEIbHOCTH
BHE IIIKOJIBI;

[1[JoneHUBAaTh )KU3HEHHBIE CUTYallUU C TOUKU 3peHUsl O€30I1acCHOT0 00pa3a )KU3HU U
COXPaHEHHUS 3/10POBBS;

[] olleHUBATh YKOJOTHYECKUM PHUCK B3aMMOOTHOIIICHHUI YeJIOBEeKA U IpUpOALbI.

] bopMHpOBATH SKOJIOTHUECKOE MBIIIUICHUE: YMEHHE OIIEHUBATh CBOIO JIESITEIbHOCTD U
MOCTYIIKU APYTUX JIFOJIEH C TOUKH 3PCHUS COXPAHCHHSI OKPYIKAIOIIECH Cpeibl - TapaHTa )KU3HU U
Oyraromnosryyuwsi JIt0Iei Ha 3emiie.

MeTtanpeaMeTHbBIMHU pe3yJIbTaTaMu U3yueHus Kypca «llepBble maru B XUMHUI SBISETCS
dbopMHUpOBaHKHE YHUBEPCATbHBIX yueOHbIX nericTBuil (Y'Y /).

PeryasituBubie YY:

[] camoCTOSITENIbHO OOHAPY KUBATh U (HOPMYITHUPOBATH yUeOHYIO IPOOIIEMY, OTPEEISITh 1eb
y4eOHOM NesSTEIILHOCTH,

[] BBIABUTaTh BEPCUH PEIIeHUsI TPOOJIeMbI, 0CO3HABATh KOHEUHBIN pe3yJIbTaT, BHIOUPATh U3
MPEUIOKEHHBIX M UCKATh CAMOCTOSITEIIEHO CPEJICTBA TIOCTIIKEHUS TICIIH;

[] ocylIecTBIATH Iesienoaranie, BKIloUas MOCTAaHOBKY HOBBIX IieJieil, mpeoOpa3oBaHue
MPAKTUYECKOH 3a1a9i B TIO3HABATEIIbHYIO;

[] cocTaBnsATh (MHIUBUYAJILHO WU B TPYIIIE) IJIAH PELIeHUsI TPOOIEeMBbL;

[] paGoTas 10 TUIaHy, CBEPATH CBOM JICHCTBUS C LIEJIBIO U, IPH HEOOXOAMMOCTH, UCTIPABIISTH
OIIMOKU CaMOCTOSITENHHO;

[] y9UTHIBaTh pa3Hble MHEHHUS U CTPEMHUTHCS K KOOPIUHAIIMH PA3TMYHBIX TTO3UIIHH B
COTPY/IHUYECTBE;

[] B quajiore ¢ y4uTelleM COBEPIICHCTBOBATH CAMOCTOSITENILHO BBIpaOOTaHHBIE KPUTEPUHU
OIICHKH.

IToznaBareabubie YY/I:

[} aHATM3MPOBAaTh, CPABHUBATH, KJIIACCU(DUIIUPOBATH U 0000IIaTh (PAKTHI U SBJICHHUS. BBIIBISATH
MIPUYUHBI U CIEJICTBUS IPOCTHIX SIBICHUU.

[] ocymecTBAATH CPaBHEHHE, KIIACCU(PUKAIINIO, CAMOCTOSTEIILHO BRIOUPAst OCHOBAHUS U
KPUTEPUU JJIs YKA3aHHBIX JJOTHUECKUX OIepallyii;

[J CTPOUTB JIOTHYECKOE PACCYkICHHE, BKIIOYAIOIEe YCTAHOBJICHUE TPUINHHO-CIICICTBEHHBIX
CBsI3€il.

[J co3maBaTh CXEMaTUYECKHUE MOJICIIN C BBIJICIICHHEM CYIIIECTBEHHBIX XapaKTEPUCTUK O0OBEKTA.
[] cocTaBAATH TE3UCHI, PA3IUYHBIC BUJbI TUTAHOB (TIPOCTHIX, CIOKHBIX U T.I1.).

] npeoGpa3oBbIBaTh NHGOPMAITUIO U3 OJHOTO BUA B APYrou (Tabiuily B TEKCT U TIp.).

[] yMeTb onpeaensiTh BO3MOXKHBIE HCTOYHHKU HEOOXOAUMBIX CBEJICHUH, IPOU3BOIUTH TOUCK
nH(GOpPMAIINH, AaHATTU3UPOBATh U OIICHUBATH €€ JIOCTOBEPHOCTb.



[] 0600111aTh TOHATHS - OCYIIECTBIIATH JIOTHICCKYIO ONEPAIIHIO IIepeXoa OT MOHATHH ¢
MEHBIIUM 00HEMOM MOHATHAM € OOJIBIINM 00HEMOM;

[] CTPOUTH JIOTUYECKUE PACCYIKICHUS, BKIIOYAIOIINE YCTAHOBICHHE TPHYNHHO-CIICICTBEHHBIX
CBA3EN.

[1[JOOBSCHSITH SIBJICHHUSL, TPOIIECCHI, CBS3H U OTHOIICHHUS, BBISIBIISIEMbBIE B XOJI€ UCCIIeI0BaHUS,
OCYILIECTBIIATH BBIOOP Hanbosee 3(hPEeKTUBHBIX CIIOCOOOB PEIICHUS 3a/1a4 B 3aBUCUMOCTH OT
KOHKPETHBIX YCIOBUH.

KommynnkaTusubie YV /I:

] ymeTh popmMyIupoBaTh COOCTBEHHOE MHEHHUE U MO3UIUIO, apTyMEHTUPOBAThH €€ U
KOOPAWHHUPOBATH €€ C TO3HIINHU ITAPTHEPOB B COTPYAHUIECTBE TIPH BHIPAOOTKE OOIIETO PEHICHUS
B COBMECTHOMH JIeSITEIbHOCTH;

[J oTroOpakaTh B peuu cojiep)kKaHue COBEPIIAeMBbIX JIEHCTBHIA, KaKk B (pOpMe IPOMKON
COLIMATTM3UPOBAHHOM peu, Tak U B (opMe BHYTPEHHEH peyn;

[J yMEeTh apryMEHTUPOBAThH CBOIO TOUKY 3PEHUS;

[] yMeTh OCYIIECTBIISITh B3aUMHBIN KOHTPOJIb U OKa3bIBaTh B COTPYAHHUECTBE HEOOXOIUMYIO
B3aMMOIIOMOIIIb;

[] ymeTh paboTaTh B IpyIIIie - yCTaHABIMBATh paboune OTHOIICHHUS, 3P(HEKTUBHO COTPYTHUYATH
U CIIOCOOCTBOBATH MPOAYKTUBHOW KOOTIEPAITUH.

Hpe}]MeTHLIMI/I pe3yJbTaTaMi U3YUCHUA MMPCAMCETA ABIAIOTCA CICAYIOIINEC YMCHU:
[] oco3HaHue POJIK BEUICCTB,

[] onpenensTs pojib pa3IuYHbIX BEIIECTB B IPUPOJIE U TEXHUKE;
[] 0OOBSCHSATH POJIb BEIIECTB B UX KPYTOBOPOTE;
[] paccMOTpeHHE XUMHUECKHUX IIPOIECCOB;

[] Mcriob30BaTh 3HAHUSL XUMUH TIPH COOJIOACHUH MTPaBHII UCTIOJIb30BaHMS! OBITOBBIX
XUMHUYECKHX TPEraparos;

— pa3jinvaThb OITaCHBLIC U Oe3omacHbIC BC€IICCTBA,
l MMPUBOJUTDL MPUMEPBI XUMHUUYCCKUX ITPOLECCOB B IIPUPOIC,

[] HaXOAUTh YCPThI, CBUACTCIILCTBYIOIINC 00 06HII/IX IMpU3HAKaxX XUMHYCCKUX IMMPOLCCCOB U UX
pasiinuusiax;

[] HICIOJIB30BAaHUE XUMHUYECKUX 3HAHUN B 6I)ITy;
[J 0OBSICHATH 3HAYEHUE BEIIECTB B KU3HU U XO3SUCTBE YCJIOBCKA,
[J 0OBSICHATH MHP C TOYKH 3pCHUA XUMHUH;

[ popmMupoBaTh IpecTaBICHHS O OyayIieM IpodecCHOHATLHOM BEIOOPE.

Kpome Toro, 3aHaTHS NpU3BaHbl NPOOYANUTH Y YUAIIUXCs MHTEPEC K XMMUYECKOH HayKe,
CTUMYJIMPOBATh JaJbHENIIEee N3yUeHHEe XUMUH. XUMUYECKHE 3HaHUsI, C(hOPMHUPOBAHHbBIE HA
3aHATHAX, MH(QOPMAIIMOHHAs! KyJIbTypa yUYaluxcs, MOI'yT OBbITh HCIIOJIb30BaHbl UMM IS
PACKPBITHA pa3JINIHbIX HpOSIBJIeHI/If/'I CBA3U XUMHUHU C )KU3HBIO.

Cnoco0ObI onpeaesieHusi pe3yJbTATUBHOCTH:

[} Hauanonolit KoHmpos (cenmaodps) B BUAE BU3yaIbHOT0 HaOJIIOIEHNS NIearora 3a
co0uII0/IeHNEeM BOCTIMTAHHUKAMHU TEXHUKHU 0€30MaCHOCTH, MTOBEIEHUEM IIPpU paboTe ¢
MIOCJIETYFOIIUM 00CYKICHHEM;

[ Tekyuwyuii Konmpons (¢ meuenue ¢cezo yuedno20 200a) B BUJe BU3yalbHOI0 HAOIIOACHUS
neaarora 3a rmpoucCcCOM BBIITOJTHCHHA YUalllUMUCS



MPAKTUYECKUX paboT, IPOEKTOB, MHIMBUYAJbHBIX 3aJJaHUM, y4acTusl B IPEeIMETHON Heemne
€CTEeCTBO3HAHUS;

) IIpomestcymounutii KOnmpoab (memamuyeckuil) B BUje NPeAMETHON THarHOCTUKY 3HAHUS
JCThbMH HpOﬁﬂCHHBIX TEM,

(1 Hmozoewlit konmpo.is (maii) B BUIe U3YUCHUS U aHAIW3A IPOTYKTOB TPY/a YUAIIUXCS
(IpoekTOB; cooOIeHMIA, pedepaToB), IpoIecca OpraHu3anuy padboThl Hal TPOAYKTOM U
JUHAMUKU JIMYHOCTHBIX U3MEHEHUH.

®opMbl y4éTa 3HAHUH, YMEHHH NPH peau3aliy POrpaMmbl.

[1 Ompoc;

[ O0cyxaeHue;
[1 CamocrositenbHas pabora;
[ TectupoBaHHUE;

(] IIpe3enTalust 1 3amuTa TBOPUYECKONH pabOTHI (IIPOEKTHI U JIp. ).

B KOHIIC yqe6Horo rojga 06yqafom1/1171c;1 JOJDKCH BBIIIOJIHUTD U 3alIUTUTDB ITPOCKT.

TeMaTHyeCcKMil IJIAH POrpaMMbI BHEYPOUHOI1 JesiTeiIbHOCTH «[lepBble Iard B XUMUM»

Ne | Tema pa3nena Kon- | Ilpaktu | 3amu Moayab «YpouHas
n/m BO Yeckue, | Ta NAeATeJIbHOCTD» padodei
yacoB | Jjabopa | mpoek | mporpammbl «Bocnuranmue»
TOpPHBIE | TOB,
padoThl
BBICTAB
KH,
U
npoy.
1 Paznea 1. 2 1 Peanmuzanusa IIKOJBHBIMU
Beenenue. negaroraMm BOCIIMTATECIILHOI'O
2 Pasnien 2. 8 5 MOTEHIHANA ypoKa
JKCNepUMeHTAIbHbIE MpEIONATaeT CIIeIyIomee:
OCHOBBI XMMHUH.
e MOOYXIEeHHE IIKOJIHbHUKOB
3 Paznen 3. 8 2 coOmolaTh  Ha  ypoKe
3nakomumces ¢ MHPOM OOILENPUHATEIE  HOPMBI
HaHOYACTUIL MIOBE/ICHNUS, paBuUIIa
4 Pa3znen 4. 6 3 OOIIEHHST CO CTapUIMMHU
Xumusi Ha CTPaKe (yuutensmu) u
310POBbSI. CBEpCTHUKAMHU
5 Pa3nean 5. 5 4 (WIKOJIbHUKAMH),
Xumust mHH IIPUHIUIIBI y4ueOHOM
6 Pasneun 6. 5 1 JMCIHTITHHBI "
Pabota Haj npoekTamMu. CaMOOpraHH3aIHN;
7 UTOTO 34 15 1
® [pUBJICUYCHHWE BHUMAHUSI
IIKOJIbHUKOB K
[IEHHOCTHOMY aCTeKTy
M3y4aeMbIX Ha YypoKax




SBJICHUM, OpraHU3alus UX
paloThl ¢ mosydaeMol Ha
ypoke COLIMAJIBHO
3HaYUMOW HHQOpMaIe
— WHULUUPOBAaHHE €€
o0CyKIeHMUs,
BBICKa3bIBaHUs
Y4aIUMUCS CBOETO
MHEHHUSl 1[I0 €€ IOBOLY,
BBIPAOOTKH CBOETO K HEU
OTHOILICHHUS;

HCIIOJIb30BaHUE
BOCIIUTATEIbHBIX
BO3MOXHOCTEH
coJiepKaHus y4eOHOro
npeaMera yepes
JI€MOHCTPALIHIO JETSIM
IPUMEPOB
OTBETCTBEHHOTO,
TPa)XTaHCKOTO MMOBEACHHSI,
MIPOSIBIICHUS
YeIIOBEKOIIO0US u
I00pOCepIeYHOCTH, Yepes
mooop
COOTBETCTBYIOIIUX
TEKCTOB  JIIsi  YTEHWUS,
3amad IS pelICHHS,
MpPOOJIEMHBIX ~ CHUTyalMi
TUTST o0CcyxaeHus B
KJ1acce;

IPUMEHEHHEe Ha YpOKe
MHTEPaKTHUBHBIX bopm
paboThI yUaIIuXCsL:
MHTEJUIEKTYyaJIbHBIX ~ MID,
CTUMYJIUPYIOIIUX

M03HABATENBbHYIO

MOTHBAIUIO HIKOJHHHUKOB;
JMCKYCCHIA, KOTOpbIE
JaroT yYammMest
BO3MOXXHOCTh MPUOOPECTH
OTIBIT BEICHUS
KOHCTPYKTHBHOTO

JAaJIora; IpyIIIOBON
paboTel WM paboOThl B
mapax, KOTOpbIE  yd4ar
HIKOJBbHUKOB  KOMaHJIHOU
pabote u




B3aUMOICUCTBUIO C
JIPYTUMU JEThMU;

BKJIIOUCHHE B YpOK
UTPOBBIX pouenyp,
KOTOpBIE IIOMOTaroT
MOAJEPKaTh MOTHBALIUIO
neren K MOJIYYEHUTO
3HAHHMH, HaJTaKHUBAHUIO
MMO3UTHUBHBIX
MEKIJIMYHOCTHBIX
OTHOIIEHHWH B  KJlacce,
MIOMOTAlT yCTaHOBJICHHUIO
n00posKenaTeaIbHON
atMochepsl BO  BpeMs

yPOKa;

opraHuzalnusia I_I_IC(I)CTBa

MOTHUBUPOBAHHBIX n
dpYAUPOBAHHBIX
yqamnxcsl Hazg nux
HEYCIIEBAIOLIUMU
OJHOKJIACCHHUKAMHU,
JIaIoIIero IIKOJIbHUKAM
COLIMaJILHO 3HAYNMBII

ONBIT COTPYJHUYECTBA M
B3aMMHOM ITOMOIIIH;

WHUITUUPOBAHKE H
MO PIKKA
HCCIIEIOBATEIILCKOM
JIeATEeIILHOCTH
IIKOJIBHUKOB B paMKax
peanuszauuu HMH
WHJUBUTy aTbHBIX H
rPYNIOBBIX
HCCIIeOBATEIbCKUX
MPOEKTOB, 4To JacT
IIKOJIBHUKaM

BO3MOXXHOCTh NMPUOOPECTH
HaBbIK CaMOCTOSATEIBHOIO
pelIeHusl TEOPETUYECKON

poOIeMBl, HaBBIK
TeHEPUPOBAHHUS u
odopmIIeHUs

COOCTBEHHBIX HJIen,

HaBbIK  YBaKUTEIHHOI'O
OTHOLIEHHUA K  YYKUM
uaesM, Oo(OPMIIEHHBIM B




paborax TIPYTUX
UCClieioBaTeNeii,  HaBbBIK
My OJIMYHOTO BBICTYTIJICHUS
nepe; ayJUTOpuUEH,
apryMEHTHPOBaHUS u
OTCTAauBaHUsl CBOEH TOYKHU
3pCHHSL.

Ils1aHupoBaHKe YPOKOB 10 BHEYPOUYHOM AeSITeJIbHOCTH
no xumMum 8 KJjacc

Ne | Tema 3anaTus Kon-Bo Metoasbl u popmbl | Ucnosb3oBanue
n/n 4acoB OpraHu3anuu o0opya0oBaHust LeHTPa
y‘leﬁHO' eCTeCTBeHHOHay‘lH:)PI
H03HaBaTeﬂBHOﬁ H TeXHOJIOFM‘leCK?H
NeATeJIbHOCTH HalIpaBJICHHOCTEH
yaAnmXCs. «Touka pocray»
1 BBoaHoe 3ausTHe. 1 becema, paborta
co CIIPaBOYHOU
JIUTEPATypOil.
2 Mecto xumuu B 1 becena
€CTECTBO3HAHUU
Pa3pea 2.
JKcnepuMeHTAIbHbIE OCHOBBLI XUMHU (8 4).
3 Bemectsa. [Ipuemsr 1 becena, urpa,
oOpartieHus ¢ HaOJI0ICHUE.
BEIIIECTBAMH.
4 | IlpaBuna 6e3onacHoOi 1 becena. Urpa no
paboOTHI U MPOBEACHUHN TEXHUKE
JKCTIEpUMEHTa. TexHuKa 0€30MacHOCTH
71ab0paTOPHBIX padoT.
5 1 [TpaxkTukym
HarpesarenbHbie Hcnons3oBanue
MPUOOPBHI. HarpeBaTeIbHBIX
puOOpOB.
Nsrorosnenue
CIIUPTOBKH U3
MOJAPYYIHOTO
Marepuasa.
6 Yuctele BemecTBa, ocobo | 1 becena, JaTumk
YUCTHIC BEIIECTBRA. [IpakTukym . AJIEKTPOTIPOBOAHOCTH,
[Tpumecu. Cmecu JemMoHcTpanms 1 poBoi
MIPE3CHTALINH MHUKPOCKOII
7 Mertoabl HO3HAHUSA 1 becena, [Ipaktukym

B €CTCCTBO3HaAHHH.




Bopna. PactBopsl.
Mopckast u npecHast BoAa.
brnonornmueckue KUIKOCTHU

[IpakTnueckas
pabota o

pa3aeNeHuIo cMecei

JaTuuk TemmnepaTypbl
IIJIATUHOBBIN

9 Maccosast nons IIpaxTukym JlaT4uk onTU4eCKOn
pPacTBOPEHHOIO BEILIECTBA, Pemenue 3anau IUIOTHOCTHU
WU IPOLICHTHAA IIpakTryeckas
KOHIIEHTpAaIKs BEIISCTBA B pabora.
pacTBope
10 | HacsimieHnnbie u JlaGopaTopHbie [Hudposoit
IIEPECHIIIECHHBIE OTIBITHI MHUKPOCKOIT
pPacTBOPBIL.
11 | MoaenupoBaHue [TpakTKym
12- | CtpoeHnue BemecTna. Jlexuus.
13 | Pa3MepsI yacTwil. JemoHcTpanms
HanovacTtuisl MIPE3CHTALINU
14 | KoanouaHble CHCTEMBI: Jlexmus.
MOYBa, TTIUHA, IPUPOJIHBIE [TpakTKym
BOJIbI, BO3MIYX JIbIM,
MHUHEepaJibl, XJ1e0, MOJIOKO,
Maciio,
KpoBb...Komtonansie u
HMCTHUHHBIE PaCTBOPBI
15 | Metozsl u cpencTBa becena
AMIUPUYECKOTO
MCCJIEIOBAHMSI
16 | Kak creneHsb Becena.
W3MEIbYEHHOCTH BIIUSAET JlemoHcTpanus
Ha OOIIIYIO TUIONIA/b Mpe3eHTaluU
COIPUKACAOLIUXCS
YaCTHII
17- | HanooOBeKTEI 1 Jlexnusa
18 | 00yclIoBIEHHOCTH MX
YHHUKaJIbHBIX CBOMCTB
PE3KUM yBEITHMUYECHUEM
IUIOIIA/IM TOBEPXHOCTHU
YaCTHII
19 | Mox. Bosrouxa itona. Hox JlaBoparopHsble AIIXP
U3 anTeku OTIBITHI
20 | «MapraHioBKay. becena
Ilepmanranat kauus JemoHcTpanus
IPE3EHTALNN
21 | Ilepekuch BOAOPOAA. JlemoHcTpanus [Tpubop nist
CBolicTBa M1 IPUMEHEHUE MPE3CHTALINH. MOJTYYEHHS BOJIOPOA
NIEPOKCHJIA BOJIOPOIA [TpakTHKyM
22 | AueTWICaIUIIHIOBAs JemoHCcTpanms
KHCIIOTa. ACKOpOUHOBAs MPE3CHTALNH
KHUCJIOTA JemoHcTpanus
JEMOHCTPALIMOHHBIX

OITBITOB




23 | «3eneHKa» WU 1 becena
OpUJLIMAHTOBBIN 3€JICHBIN JlemoHCcTpanus
NPe3CHTAINH
24 | «MbLI0 4yecHOE» 1 IIpaxTukym Hatuuk pH
25 | Caxap, kpaxmail, 1 [TpesenTaryus,
LEJUTI0JI03a — nabopaTopHble
POJCTBEHHUKH TITFOKO3bI OIIBITHI
26 | AJIOMUHUI: BEJIUKUHA U 1
yKaCHBIN
27 | YkcycHas KHCIIOTa 1 JlaGopaTopHbie Hatuuk pH, natunk
OIIBITHI JIEKTPOIIPOBOIHOCTH
28 | «Corenas Haia >XU3Hb) 1 Jlexuus , 6ecena
29 | Bpen nutparos: mu¢p wim | 1 Kpyrasiii croa. Jatuuk
npaBja JlemoHcTpanus 3JIEKTPOIIPOBOIHOCTH
OTIBITOB
30 | Dram BeIOOpA TEMBI, 1
MOCTaHOBKH I1EJIH, 3a/1a4 ['pymmoBas pabora
UCCJICIOBAHMS .
31 | Dtam BELABMKCHHUS 1
THIIOTE3bI. ['pynnoBas pabora
32 | Oran uranupoBanus mytd | 1
JOCTHOKEHUS LeJIeH ['pynmosas pabora
UCCIIETOBATEIHCKIX
(TPOEKTHBIX) PaboT U
BbIOOpA HEOOXOIUMOTO
UHCTPYMEHTAPHSL.
33 | Dram mpoBeaeHus 1
y4eOHOT0 HCCIeI0BaHUS ['pynmoBas pabora
(mpoexTHOM paboThI) ¢
POMEKYTOUYHBIM
KOHTPOJIEM 33 XOJ0M
BBITOJIHEHUS U
KOPPEKIHEH pe3yIbTaToB.
34 | Dran opopmiieHus, 1
NpeICTaBIICHNUS (3aIIUTHI) 3aimra npoeKTa
IPOJIyKTa MPOEKTHOU
paboTHI
UTOTO 34




Copepxanue Kypca
MHCTpyKTaX 10 TeXHUKE O€30MaCHOCTH MPOBOIUTCS HA KaXKJJOM 3aHATHH NEpe] TPOBEACHUEM
AKCIIEPUMEHTA.

1. BBenenue
1. Béoonoe 3anamue. 3HaKOMCTBO YYaIlIMXCs C HOBBIM yU4e€OHBIM KypPCOM B KPY>KKOBOH padoTe.

2. Mecmo xumuu ¢ ecmecmeo3Hanuu. 3apoxXJCHIE XUMUU KaKk HayKd. CBsI3b XUMUH C
IIPAKTUYECKOM )KU3HBIO YEJIOBEKA.

3. I[Ipaxmuueckas uacms.

Coznanue nmo3HaBaTeIbHbIX KPOCCBOPJOB U IPYIMX MHTEPAKTUBHBIX YIPaXXHEHUH Ha
LearningAps.org unu MyTest.

2. JKcnepuMeHTAbHbIEe OCHOBBI XUMHHU

1. Bewjecmea. Ilpuemut odpawenusa c eewjecmeamu.

N3yuenune mpaBuil TEXHUKU O€30TIACHOCTH, MPEAYTPEKAAIONTUX U 3AIPEIIAIOIINX 3HAKOB.
[lepBas nomorb. [IpoTHBONOKApHBIE CPECTBA 3AILIUTHI.

3HaAKOMCTBO C BEIIECTBAMH, BCTPEUAIONTUMUCS B OBITY: MOHASI HACTOIKA, ME/b, ATFOMUHUH,
COJIb, NUIIEBASI COJA, INMOHHAsA KUCJIOTA, YKCYyCHAsl KUCII0Ta, BOJA, MEAHBINA Kynopoc. OTianune
BEIIECTB M0 (PU3UYECKUM CBOMCTBAM: arperaTHOe COCTOSIHHE, IIBET, 3amax, BKYC,
pactBopuMocTh. [IpaBuna xpaneHus BemecTB B 1abopaTopuu. TOKCUYHOCTD BEIIECTB [T
JKUBBIX OPTAaHU3MOB ONIPENIETAETCA UX XUMHUIYECKUMHU CBOMCTBAMH, UX CITIOCOOHOCTBIO BCTYIIATh
B XUMUYecKue peakuuu. [IposiBIeHrs TOKCUUHBIX BEIIECTB Y YEIOBEKA: XUMUUYECKUNA 0XKOT,
pasapaxeHue CIM3UCThIX 000JI0YEK, KaTap JbIXaTeIbHBIX MMyTEH, aJNIEPrUIeCKUe PEaKInu,
OCTpBbIE IEPMATUTHI, KAHLIEPOT€HHOE JCICTBUE, TOPAKEHUS OPTaHOB, BO3MOKHOCTb JIETAJIbHBIX
ucxonoB. [IpaBuia or6opa BemecTB (TBEpbIC, MOPOLUIKOOOPa3HBIC, KUIKHUE, BOTHBIC PACTBOPHI,
0co0oe BHUMaHue — paboTa TOJIBKO ¢ MaJIBIMU 00bEMaMH BEIECTB).

Tecm Ha ocHOBe 3a7anuii U3 oTkpsiToro 0anka ®UIIU (paznen «MeToasl HO3HAHUS)

2. IlIpasuna be3onacnoii pabomsl npu nposedenuu Ixcnepumenma. Texnuka nabopamophuix
paoom.

3HaKOMCTBO C Ja00paTOPHBIM 000pYIOBAaHHEM: CTEKIISTHHAS MOCya (XUMUYECKHAE CTaKaHBI,
KOJIOBI, BOPOHKH, JICIUTENIbHBIE BOPOHKH, MEpHas 1OCY/a), BECHI, ITATUBBI JJIs1 TPOOUPOK U
npuOOpOB, HArpeBaTeNbHbIN MPHUOOP-CIUPTOBKA, (hapdhopoBas mocyaa (BbIapuBaTEIbHBIE
YaIIKH, TUTIIU, CTYIIKY, IITATEeIN) U JIp.

beszomnachHas pabota co cTeksioMm, MpoOKkaMu (IEMOHCTpAIUs PE3KU CTEKISIHHBIX TPYOOK, UX
HarpeBaHus JJIs1 U3MEHEHUS (POPMBI).

Ilpakmuueckas uacmo.

C6opxka npubopa ais nosryueHus razos. [IpoBepka Ha repMEeTHUHOCTD. 3aKpeIyIeHHue ero Ha
mraTiBe. Pucynox nmpubopa nmpu momoniu tpadapera.

3. Hazpesamenvhole npudopol.

CrniuproBka. ['a3oBas ropenka. [lnutka. Bonsnas 6ans. HaznaueHue HarpeBaTeNnbHBIX TPHOOPOB.
W3ydeHne cnupTOBKU: COCTaBHBIC YACTU U X (QYHKIUS.

["optouee TOMIMBO AJIS CIUPTOBOK: 3THIIOBBIN cIUPT. OCOOEHHOCTH PEAKLIUU TOPEHMSL:
BbIjIeJIeHHE Teria U cBeta. Cyxoe roprouee

[TpaBuia HarpeBaHus NPOOUPOK C BOJHBIMHU pacTBOPaMU (IIpeIBapUTENIbHBIN IPOTpeB Beel
MIOBEPXHOCTH, 00S3aTEIbHBIN HAKJIOH MPOOUPKH, OTBEPCTUE POOUPKH «OT ce0s1», 3aKpETICHNE
JiepKaTenst IpoOUpKN).

Hcnonp30BaHue TUTJIEH pU NpoKaIuBaHUM BelecTB. HasHaueHue onepanuy NpoKaluBaHUs.
Ilpakmuueckas yuacmeo.

N3yueHne mameHnu. PUCyHOK Tu1aMeHH.



Co6opka npubdopa Jyist BeIapUBaHUSI COJIH (KOJIBIIO HA MITATHB, BRIIApUBATEIbHAS YaIlKa,
BOJIHBIN PACTBOP COJIM, CIIUPTOBKA). PucyHOK mpubopa npu nmomoiiu tpadapera.

4. Qucmeote eeuecmea, 0cooo uucmote éeuyecmea. Ipumecu. Cmecu. CriocoObl OUUCTKU
BEIIECTB OT MpUMecel U pazzaencHus cmecei. dunbrpoBanue. [leperonka. Kpucrammmsanusi.
Paznenenue ¢ moMoNIpI0 MarHnuTa, ICIUTEILHON BOPOHKH

Ilpakmuueckas uacmo.

1 BapuaHT: cMech PEUHOTO IECKa U caxapa.

2 BapHaHT: CMECh PEYHOTI'0 [1€CKA U I0BAPEHHOM! COJIH.

CocTaBUTh CXeMy IOCIIEJ0BATEIBHOCTHU Ollepaluii (pacTBopeHue, GUIbTpOBaHHE,
BblnapuBanue). CpaBHUTH U OOCYIUTh pPe3yJIbTaThl ABYX BapuaHToB. OOpaTuTh BHUMaHUE Ha
CMech caxapa U necka (y HeKOTOPBIX YalllKHU MOKPBUTUCh KOPUYHEBON Maccoii), Ha Ba)KHOCTb
YCIIOBUH IIPOBEICHUS SKCIIEPUMEHTA, B IaHHOM CJIy4ae Ha CBOEBPEMEHHOE IIPEKpaIlEHUE
Harpesa.

5. Memoovl no3nanus é ecmecmeo3HaHuu.

Ha6mronenue. DxcnepumenT. MoaenupoBaHue.

YcnoBus npoBeieHus: HAOMIOEHUS KAK OCHOBHOTO METO/Ia MMO3HAHUsA. MBICIUTENbHBIN U
peaNbHBIN 3KCTICPUMEHT. Y HUBEpPCAIbHBIC 3HAHKS YEJI0BEUSCTBA HA OCHOBE HAOJIFOICHUS.
OU3NYEeCKUEe U XUMHUUECKHE SBICHUSI.

Ipaxmuueckas wacmo.

BpoyHoBcKkoe nBmKeHue Mo MUKpockorioM. OOHapy KeHHe )KUpa B CEMEHAX MOCOTHEYHUKA.
O6Hapy>xeHue kpaxmaia B kaprodene. OOHapyKEHHE YIJIEKUCIIOTO ra3a B BBIIBIXaeMOM
Bo3ayxe. JlobaBneHne TMMOHHOMN KUCIOTHI B 4ail. OdopmiieHue paboThl.

HazBauue omnwiTa Kak BeImmonasnn Yro HaOIIOHATH

OOpaTuTh BHUMaHHUE HA TPAKTHYECKHE 3a/IaHUs TIPOILIBIX 3aHATUH. AKIIEHTHPOBATh, YTO METO/T
HaOJII0/IEHUS] — OCHOBHOM METO/1 TO3HAHUSI.

6. Booa. Pacmeopwi. Mopckas u npecnas eooa. buonozuueckue sxcudxocmu: KpoBb, 1uMda,
KJIETOYHBINA COK. DKOJIOTHUECKHUE TIPOOIEMBI BOJIBI. DIIEKTPOIPOBOTHOCTH KaK CBOMCTBO
pPacTBOPOB SIEKTPOIUTOB (TipaBuiia 6€30MACHOCTHU C DIEKTPOIIPUOOPAMH).

Hpakmuuecmm yacmeo.
OHpCI[CHCHI/IC C IIOMOIIBIO JICKTPOIPOBOJHOCTH PACTBOPOB: B KAKOM XUMHYCCKOM CTAKaHC

HaXOAUTCS TUCTUIUIMPOBaHHAs BoJa. JlaHbl TpH pacTBOpa: pacTBOP MOBAPEHHOM COJIM, PacTBOP
caxapa, IMCTH/UIMpoBaHHas Boga. OdopmiieHre paboThl.

HazBanue pactBopa Uro Habmrogaem (3aropaercs JIaMIlouKa UiIu
HET)

Kak pacro3Harb: B KakOM cTakaHe — IUCTHJUIMPOBAaHHAs BOAA U pacTBOp caxapa. JloIKHBbI
IPEJUIOKUTH JIBa CIIOCO0a: OPraHoJIENTHYECKHUM U BbIlIapUBaHUE.

[TpoexT «M3roToBneHne caMoAeabHOro Npudopa A UCCIEI0BAHUS SIIEKTPOIPOBOIHOCTH
pacTBOpPOB»

7. Maccosas 0013 pacmeopeHnoz2o eeuyecmea, Ui NPOUEHMHA KOHUEHMPAYUs 6eUiecnmed 6
pacmeope.

B3BemmBanue. Paznosecsl. HaBecka. MepHas mocyja (MepHbI€ CTaKaHbl, KOJIOBI, IIUITHH/PEI).
IIpaxmuueckas uacmo.

IIpurorosieHue pacTBOPOB ITOBAPEHHOM COIM 3aJaHHOM KOHLCHTPALIUH.

[TpuroroBneHNe MUYyYEro HAMTKa U3 MHUILEBON COBI, JUMOHHON KHCIIOTHI, caxapa u
ACKOPOMHOBOM KUCIJIOTHI: Ka)KJasi TPYyTIIa ONpeiessieT KOJIUIEeCTBO BEIIECTB Ha CBOE




ycmoTpenue. CpaBHeHHE U 00CYKICHUE IPUTOTOBICHHBIX HAITUTKOB C T.3p. BKyca, (pUKcanuu
HaOr01aeMbIX 3(h(HEKTOB, pacueTOB MM BBHIOJHEHUS «HA TT1a30K», SKCIIEPUMEHTAIbHON
KYJIBTYPBI.

8. Hacvluyennbvle u nepecvlujeHHble PACmeopbl.

Memoouka evipawueanusn kpucmannos. Monokpucrami. Kpucrammmyeckue npy3sl. Uto Takoe
«3aTpaBKay.

JleMoHCTpanys NepechIIeHHOro pacTBOpa aleraTa HaTpusl.

Ilpakmuueckas yacme.

[TpuroToBieHre HACHIIEHHBIX U TEPECHIIIEHHBIX pacTBOPOB. [IpUroroBneHue BOAHBIX
pPacTBOPOB METHOTO KyIOpOCca, XJIOPHIa HATPHSI, CaXapo3bl /IS BEIPAIIUBAHIS KPUCTAIUIOB.
BrIpamuBanue KpUcTaliioB U3 pacTBOpa KAMEHHOW COJIM U MOJMPOBAHHOM COJIU: €CTh JIN
pasHula. Hoquy JJId BhIpallluBaHWA KPUCTAIJIOB KaMCHHAs COJIb JIYUlIC, YEM MOANPOBaHHAs.
[TonyyeHue okpaleHHbIX KPUCTAIUIOB COJIA C UCIIOIB30BAHUEM MHILEBBIX KPACUTEICH.
BripamuBanue KpUCTaUIOB METHOTO KyIIOpOca U3 BOJHO-CITUPTOBBIX PACTBOPOB.

3. 3HaKoMHMMCS ¢ MUPOM HAHOYACTHUI

1. Mooenupoganue. Mojenu B ecTeCTBO3HaHUM (T7100yC, KapThl, PU3NUECKUE MOECIH,
OHMOJIOTHYECKHUE MYJIAKH, KPUCTATITIMYCCKHUEC peHIeTKI/I). MOI[@J'II/I aTOMOB M MOJICKYJI B XUMHUHU.

IIpaxmuueckas wacmo.

W3rotoBneHue Mojeselt MOJIEKyYJI U3 IOJPYUHBIX cpecTB. Pabora BooOpaskeHHs.

2. Cmpoenue sewgecmea. Pazmepol uacmuy. Hanouacmuuypu.

IIpoexmnas 3a0aua Ne 1. Kak y3HaTh IpUMEpHBIE pa3Mepbl BATAMUHHOIO JApake « Y HAECBUT,
«PeBUTY», YIIaKOBKH KOTOPBIX PACIIONIOKEHBI Y BaC HA CTOJaX, HE OTKPbIBas OaHOYEK.
Ilpoexmnas 3a0aua Ne 2. Y Bac Ha cTojlaX HaXoJTCsl MEPHBIM LMIMHAP, KOJ0a ¢ BOAOH, BECHI
pBIYaXHOIO TUIIA ¢ HAOOpoM pa3HoBecoB. [IpennoxuTe cnocoObl onpeaeneHys pa3mepoB
MOJIEKYJI BOJbI (MTPAKTHYECKUI U TEOPETUUECKUHA).

Bonpoc: OtHOCUTCS 11 MOJIeKyJ1a BOJbl K HaHouacTuam? [louemMy BUpyChI Ha3bIBaIOT
HaHOpoOoTamMu?

3. Konnouonwsie cucmemol: nousa, 2iuna, npupooHsle 600bl, 6030yX ObLM, MUHEPAbL, X1€0,
MONOKO, MACNI0, KPOBb...Konnouonvie u ucmunnsle pacmeopvl. ONTHUECKUE CBONCTBA!
«@pdext Tunnans», «aBieHne UCKPSIIUXCS coeB». KoouaHbple YacTULIBI U UX pPa3MepBhl.
Okcnepumenmanvuas 3a0aya Ne 1. Ha cronax: na3zepHasi yka3ka U J1a3epHbIi (pOHAPUK C
KpPacHBIM JIy4OM, JBa XUMUYECKUX CTaKaHa: B OJTHOM 3aBapEHHBIN MAKETHUK Yas, B APYTOM —
yucras Bofa. [IpomycTure j1yd na3epHoro ¢oHaprka yepe3 cTakaHbl. B kakom crakaHe, 1o-
BallleMy MHEHUIO, HAXOJAUTCS KoJutoniHas cuctema? Ha yem ocHOBBIBaeTcs Ballie
IIPEI0JI0KEHNE?

Dxcnepumenmanvras 3a0aqa Ne 2. Bam Beiianbl pacTBopsl arierara cBunia Pb(CH3COO0)2 u
noaunaa kanwms K, mratuB ¢ mpoOupkaMu, CIUPTOBAs TOPENKa, TPOOUpKoAepKaTesb. B
npooupky HaneiTe 2 M pactBopa KI (BbicoTo# 2 cM) U 3aTeM NpuiieiTe 2 Mil pacTBopa
Pb(CH3COO0)2 . O6pa3yeTcs xenthlii ocanok. Harpeite mpoObupky 10 pacTBOPEHUS OcajiKa.
3areM OxXJ1aJiuTe MPOOUPKY OKOJIO 2-3 MHMH U IMIOMEIIAEM B COCY/I C XOJIOTHOM JISASTHOM BOJOH.
Yro nHabmrogaere? YTo MpoUCXOIUT MpU BCTPSIXUBAHUU IPOOUPKU?

WTak, BbI TOJIBKO YTO OOHAPYKUIN PA3TUUNE MEXKAY HICTUHHBIMU PACTBOPAMHU M KOJJIOUHBIMH
pactBopamu. B nmocnennux Bbl HaOMI0Ja)IM IPOSIBIEHUE ONTHYECKUX AP (HEKTOB: «dpPexT
Tungans» (skc. 3a1. Nel) u «sIBiIeHUE UCKPALIUXCS CIOEB» (IKCII. 3a71.Ne2).

Bormpoc: Kak noka3aTte, 9T0 MBUIBHBINA PacTBOP sABIIsIeTCS KosutouaHou cuctemon? (ITo
paccestHMIO CBETa B pacTBOpE -KOHyC TuHaans).

YTO MpOUCXOANT €CIIM B MBUTHHBIA PAacTBOP 100aBUTH ToBapeHHYIO coiib? (ITpo3paunsrit mpexie
pacTBOp PE3KO MyTHEET, 00Pa3yIOTCs KPYIHbIE XJIONbs). 3HAKOMCTBO C SIBJICHUSAMH KOATYJISIIIUN
Y BBICAJIMBAHUSI.



IIpoexmnas 3adaua Ne 1.]IBa yueHUKa IPUTOTOBUIIA CMECh U3 PACTHTEIHHOTO Macia U BOJBI:
n00aBUB MOJIOBUHY YaitHOM J10kKH Macia B 200 mi Boabl. OUH U3 HUX YTBEPXKAAET, UTO
MOJIyYEHHAs! CMECh SBJISIETCS] KOJUTOMIHBIM PACTBOPOM, a Apyroi 3To otpunaet. Kro npas? Ceoit
OTBET WUTIOCTPUPYHTE CHUMKaMu Ha MoOmiIbHOM Tenedone. ([IpaBbl 00a yuenuka. Bee 3aBucut
0T 0COOEHHOCTEH MpHUroTOBIIEHN cMecH. Ecim mpocTo pa3memars Maciio B BOJIE, TO KOHYC
Tunnans He HaOmoaaeTcs. Ecim jke akTHBHO B30ANTHIBATH CMECh B TEUCHHE HEKOTOPOTO
BPEMEHH, TO CMECh MyTHEET U B TAKOM PacCTBOPE XOPOIIIO BUACH KOHYC PACCETHHOTO CBETa, TO
€CTh MOSBISIOTCS MEIKOIUCIIEPCHBIE YACTHUIIBI KaleJIeK Maciia).

BbIBoA: KOMIIOMIHBIE pACTBOPHI MOKHO OOHAPYKHUThH 110 ONITUYECKOMY TeCTy «3((exT
Tunaans, KOTOPBI 0OHAPYKUBAETCS, €CITU KOJIJIOUHBIC YACTULIBI HE MIPEBBILIAIOT AUANa30H
HaHOPa3MEPOB.

4. Memoowl u cpedcmea IMRUPUYECKO20 UCC/1€006AHUA.

Ha npenpinymux 3aHaTHAX Bl BBINONHSUIN DKCIIEPUMEHTAIbHBIE U IPOEKTHBIE 3aa4l. Kak Bbl
IyMaeTe, Kakue METOJIbI UCCIICOBAHUS BBl HCITOJIb30BAIIN?

1. HaGmronenue. 2. Dkcnepument. 3. U3mepenue. 4. CpaBHeHHE

BcnomuuTe 3aianus, IpOCMOTPUTE CBOU 3aIIUCH U IPOKOMMEHTUPYHTE UX C TOUKHU 3PEHUS
UCIIOJIb30BaHHBIX METO/JIOB UCCIIEZI0BAaHUs. YeM Bbl OJIb30BAIUCH, YTOOBI PEILIUTh
MIOCTaBJIEHHYIO Mepe BAMU MIPOOIIeMy.

Ilpoexmnas 3a0ava Ne 1. Haiinute, yeMy paBHa IUIOTHOCTb aJTJFOMHUHUEBOM (DOJIBIM U MeTHON
WIH CTaJIbHON OOJIBaHKM HENpPaBUILHON (hOPMBI, KOTOpBIE JieXKaT Ha Ballux cTojax. Maer
o0cyXieHue.

JIoJKHBI IPEUI0KUTD IJ1aH PEIICHUs STON 3aJ1auM, ONPEENIUTh KaKie He0OX0IUMBI
U3MEpUTENIbHBIE TPUOOPHI 711 peILieH s 3TOU 3a4a4H.

CpaBHUTH HaiJleHHOE 3HaUEHUE TNIOTHOCTH AJIFOMUHUS, ME/IU WIH CTaJIM CO CIIPAaBOYHOI
BEIINYUHOM.

5. Kak cmenenb usmenb4eHHOCMU 61UAEN HA 00WYI0 NIOWAOL CONPUKACAIOWUXCA YACIUY,
OObemHbIe B3pbIBBI HA MyKOMOJIBHOM 3aBOJI€, IPEBECHO-CTPYKEUHOM npeanpustuu. [louemy
HeJb3s UCNOJIb30BaTh OCH3UH Ul PO3KUTA IPOB. BCIIOMHUTB «YTO Takoe MIIOLAAby, «EIUHUIIbI
WU3MEPEHUS TUIOIAIN.

Ilpoexmnas 3a0aua Ne 1.Y Bac Ha cTonax HaxouATcs MO0 KyOouk PyoOuka, mnbo ManeHbKas
yIakoBKa caxapa-paduHanaa. HaliquTe miomaap meaoro KyOuka u oOIIyro TUIoaab 9 Mabix
KyOHKOB, U3 KOTOPBIX COCTOUT OOJIBIIION KyOUK; MM LIeJION YITaKOBKHU caxapa U o0LIyIo
TUTOIIA/Tb BCEX KYCOYKOB caxapa B ynakoBke. CpaBHUTE 3HAUCHUS TUIOIIA U TIEJION PUryphl 1
CyMMapHO# Iiotmaau ee yactei? Kakyro 3akOHOMEpHOCTh MBI MOYKEM HaOJt01aTh?

6. Hanoo6vekmol u 00yc106/1€HHOCHIb UX YHUKATIbHBIX CEOUICHIE PE3KUM YEeaUYeHUEM
na0Wadu NOGEPXHOCMU Yacmuy: HaHOYACTHIIbI, HAHOTUIEHKH, HAHOBOJIOKHA, HAHOTPYOKH,
HAHOIIAPUKH, IEHAPUMEPHI, [ICOTUTHI, KBAHTOBBIE TOUYKH.

Ilpoexmnas 3a0aua Ne 2. Yxo nocs umeeT auHy 12-13 MM, a yactuma maraetuta Fe304 — 20
HM. YBenuubTe uX B | Mummapa pa3. C KakuMu 00bEKTaMH BBI TETIEph OyJIeTe X CPABHUBATH?
Kakne pusnueckue BeTUIHMHBI U3MEHSIOTCS MTPU U3MEHEHUH JTMHEHHBIX pa3MepoB?
Ilpoexmnas 3a0aya Ne 3. Ckonbko nuctoB Oymaru A4 Boiiget B ctakad oobemoM 100 mut?
Kaxxnoit rpynme BeIIaHbl TUCTHI OymMaru A4 u xumudeckue ctakanbl oobeMom 100 mut. Kaxknas
TpYIINa UIIET OTBET Ha 3TOT BOMPOC.

[IpennaraeM NOMOIIb: COMHUTE JTUCTHI B KOMOK. CKOJIBKO KOMKOB OyMaru BOIILIO B OJIMH
cTakaH?

Haiiaure miomans otnenbHOro jaucta A4 u mioniaab MOBEPXHOCTH XMMUYECKOTO CTaKaHa.
Haiinure cymmapHyro miomnaas KOMKOB OyMaru, HaxXoAsIIUXCs B CTakaHe?

JlenaroT BBIBOJI: OHA OKa3allach 3HAYUTEIHHO OOJBIIE MJIOMIAAN MOBEPXHOCTH CTaKaHa.

Kakum 00pa3oM MbI yBETHUWIA CyMMapHYIO TUTOIIA (b TOBepXHOCTH Oymaru? (Y MEHbIIICHHEM
00beMa OHOTO JINCTA)



7. Hanoo6vekmul u 00yci061eHHOCHb UX YHUKATbHBIX CEOICHIE PE3KUM YEeIUYeHUECM
n10WA0U NOBEPXHOCIMU YACMUY: HAHOYACTUIIHI, HAHOTUICHKH, HAHOBOJIOKHA, HAHOTPYOKH,
HAHOIIAPUKH, ICHIPUMEPHI, IIEOJIUTHI, KBAHTOBBIC TOUKH.

IIpoexmuas 3a0aua Ne 4. Halimute miomaas CBOSH 4epernHoi KOPOOKH U CPAaBHHUTE €€ C
IUIOIAAbIO TOBEPXHOCTH OOMBIINX MOITYLIAPHMA U YepernHoi KopoOkH, eciu S(kopa 6.11.) = 2500
cM2 . S(u.x)=4nr2/2, rne r=C/2m.

OO0mbscHeHue: O60blIast II0MIAb OOJIBIINX MMOSYIIAPU 00BACHAETCS HATUYHEM
MHOTOYHCIIEHHBIX CKJIAJIOK.

Okcnepumenmanvhas 3a0aya. Ha cronax HaXoIsATCs cTalbHask KHOIIKA, )KeJIe3HbIH IBO3/1b,
KyCOUY€K MEJHOU IPOBOJIOKU, ME/IHAs CKpPEIKa, TpaHyJIbl A JIOMUHUS U LIMHKA, IITATUB C
npoOupkamH, coisiHas kucioTa. [TomecTure npeioskeHHbIE Tela Ha THO IPOOUPOK U 100aBbTE
3aTe€M COJIIHYIO KUCJIOTY (BBICOTA CTOJI0A MKUAKOCTU IpUMEPHO 1,5¢cm).

OnwuiuTte, 4TO BBl HAOMIOJaeTe B KAXKI0U U3 IPOOUPOK.

3HAKOMCTBO C 3JIEKTPOXUMHUYECKUM PSI0M HalpsKEHUI METaJUIoB.

HasBanue oO6bexTa HasBanue meramna, u3 | Uro Habmomaem JleBee unm npaBee
KOTOpOTO CIENIaH otHOocutensHO H2 B
00BEKT J1/XUM psiy

BriBOA: C KHCIIOTON B3aUMOJECUCTBYIOT METAJIBL: ..........

C KMCJIOTOW HE B3aUMOAECHCTBYIOT METAILIBL: ........

- 3aganue 1o yuyeOHnuKy M.A. AXMeToBa: 03HAKOMBTECH C TEKCTOM Ha C. 13.

- C KaKkuM BBI CTOJIKHYJIMCh MPOTUBOpeurneM? Meb 1 cepedpo B HAHOCOCTOSTHUSIX CIIOCOOHBI
B3aUMO/ICVCTBOBATh C KACIOTAMH. Y BEJIMYECHHE IIJIOIIA N TOBEPXHOCTU PEATHPYIOIIUX YACTHULL
BIIUSIET HE TOJILKO Ha CKOPOCTh Peakiuu (0ObeMHBIE B3PBIBbI), HO U HA XapaKTEP XUMHUECKHUX
CBOJCTB.

[IpoekT «B nouckax KOJUIOMAHBIX PACTBOPOBY

4. XuMHUS Ha cTpae 310POBbSI.

1. Hoo. Boszonka tiooa. Hoo u3z anmexu.

Ilpakmuueckas uacmo.
W3rotoBneHne Mol MOJIEKYJIbI Hoa. DneKkTpoHHasi, rpadudeckas popmyia Hona
[Tpoekt «OOHapy>keHue Kpaxmaia B MPOIYKTaX MUTaAHUS.

2. «Mapzanyoekay. Ilepmanzanam kanus. Maprasen ¥ €ro CTETIEHH OKUCICHUS
Ipaxmuueckas uacmo.

Omnpenenenre MaccoBOW JOJIM KUCIOPOa B MOJIEKYJIe IIepMaHraHarTa Kajusl.

Pacuer oTHOCHTENBHOMN TIIOTHOCTH KUCIOPOA MO BO3AYXY.

COopka npubopa Jist MOIy4eHUs. KUCIOPO/1a METOJIOM BBITECHEHHS BO3/AyXa.

DkcnepuMeHT: cOopka nmpudopa Il pa3IoKeHus IepMaHranara kanusi. KauecTBeHHas: peakius
Ha KUCJIOPOJ.

[[BeTHBIC peakIuy C IepMaHraHATOM Kalus (Harp., IepMaHraHaT Kaiaus U Cylb()UT HATpus, Ap.)
3. Ilepexucw sodopooa. Ceolicmea u npumeHnenue nepoxkcuda 6000pooa. CTeneHb OKHCICHUS
KHCIIOPOJIa B MOJIEKYJIE IEPOKCUA BOJAOPO/IaA.

Peaknust paznoxeHus nepokcuia Bogopoaa. Kak mpoBecT SKCepuMEHT.
Karanuzatopsl. Oxcua mapranna (IV), pepmeHT kaTanaza — KaTaau3aToOpbl PeaKIuu
pa3IoXKEHUS.

Ilpakmuueckas uacmo.

Oxcun mapranua (IV): Hanucats popMyiTy BelIecTBa U ONPEIEIUTh CTEIIEHb OKUCIICHUS.




Tpu mpoOUpKH, B KaXKIOM HAXOAUTCSI HECKOJIBKO MJI allT€YHOM MepeKucu Boaopoaa. Bo Bropyro
U TPETHIO0 MPOOUPKH MOMECTUTE COOTBETCTBEHHO OKcu Mapranna (IV) (Ha KoHYHMKe 1maTens) u
CBE)XXEHATEepTHIN KapTodernp (Ha KOHYHMKE HITATENs).

Howmep npobupku UYro nobasuiu UYro Habmrogaem

Hanucatp ypaBHeHHE peakiui ¢ 0003HAYECHUSIMU YCIOBHI €€ IPOTeKaHUSI.

[Tporcxomut a1 peakuus B nepBoit mpodupke? I[Ipennoxure npubOp i HOIYIESHUST BOJOPOA
[IpU Pa3I0KEHUH MEPOKCUAA BOAOPOIA.

4. Ayemuncanuyunoseas Kucioma. Ackopounosasn kucnoma. KucnotrHocts cpeasl. pH —
WH/INKATOPBI CBOMMH PyKaMH.

Ilpakmuueckas yacme.

Onucanue Gpusnueckux cBOUCTB. [IpuroroBieHue pacTBOPOB alleTUICATULUIOBON U
ackopOuHOBOMW KucoT. JlelicTBre HHAUKATOPOB ((heHondranenHa, JaKkMyca U METHIOPaHkKa) Ha
UX PACTBOPBIL.

VH]JIUKATOPBI ATleTHIICATUITIIIOBAst KUCIOTa | ACKOpOMHOBASI KMCIIOTA

OenondranenH
Jlakmyc
METHIIOPAHK

[TpuroroBnenune oTBapa KpacHO# KamycTsl. HaOmoqenre n3MeHeHus IIBETa 0TBapa B pa3HbIX
pacTtBopax (yKCycCHasi, JIUMOHHasl, aCKOPOUHOBAs! KUCJIOTHI, TOBapEHHAs COJIb, FTa3UPOBAHHAS
BOJIa, HAIIATBIPHBINA CIIUPT, MUILEBAs COJIa, PACTBOP MbUIA U CTUPAIBLHOTO MOPOIIIKA).
B3anMozeiicTBre ackopOMHOBOM KUCIIOTHI ¢ Ho0oM. Bompoc: 1 kakux 1ieineil MOsKHO
UCTIONTL30BATh ATy peakiuo? (st 0OHApyKEeHUsT aCKOPOMHOBOM KHUCIIOTHI B MIPOTyKTaX
MTATaHUsA).

1 pearenT ackopOUHOBas 2 peareHT Uto HabIr012€M TIPU UX
KHUCJIOTA non B3aUMOJICHCTBUHU

duznueckue cBoiicTBa:
dusnueckue cCBOUCTBA: | eennn....

5. «3enenka» unu opunnuanmosstii 3enenstit. L{pet nopomkoodpazHoOro OpMIITHAHTOBOTO
3esieHoro. [IpakTnyeckoe 3HaUEHUE U MTOJIy4YEHHUE.

Ilpakmuueckas uacmeo.

dusnueckue cBOCTBa OPMIIIIMAHTOBOIO 3€JIEHOTO

Kak nokasats moaaMHHOCTh OpMILTHAHTOBOrO 3e1eHoro. [IpoBenenue nocienoBaTebHBIX
peakiuii B 0JJHOM NMpoOUpKe ¢ OPHIUTMAHTOBBIM 3€JICHBIM: BHaYalle B MPOOUPKY 100aBUTH
KOHIICHTPUPOBAHHOM COJISTHOM KUCJIOTHI, a 3aTeM pactBopa mienoun NaOH. Odopmiienne
paboThI 10 CBOEMY YCMOTPEHHUIO. 3aTeM 00CYINTh: KaK 3a(UKCUPOBAIIU PE3yJIbTaThI
JKCIIepUMEHTa (M3MEHEHUE 1IBETa, BbIMaIeHUE 0CaIKa).

[TpoekT «MOXKHO JI1 HUCIIOJIb30BaTh OPUITMAHTOBBIN 3€JIEHBINM KaK HHAMKATOP KUCIOTHOCTH
cpenb»

6. «MbLno uyoecnoey: X03UCTBEHHOE U TyaJETHOE, JKUIKOE U TBEPJIOE.

IIpakmuyeckas yacmeo.
JleiicTBue makMyca Ha pacTBOP MbLIA, PACTBOP CTUPAIBHOTO IMOPOIIKA




(ToKa3aTeNBCTBO MIETIOYHOTO XapaKTepa MOIOIINX CPeACTB). M3yueHne STHKETOK TBEPIOTO U
YKUJKOTO MbUIa (pa3inyie B XUMUYECKOM COCcTaBe). PacTBopeHe MbLTa B )KECTKOU U
TUCTHILTHpOBaHHOU Boje. Dddext Tunmas.

IIpoekT «MbUIOBapEeHUE

5. XumMusa nuimm

1. Caxap, kpaxman, yennionoza — poOCmMeeHHUKU 2/IIOKO3bl.

Yro takoe auaber. [ MHMKeMU4eCcKuil HHIEKC MPOAYKTOB MUTaHUSI. XUMUYECKUE TIOICIACTUTENH
U UX KOBapCTBO.

Ilpaxmuueckas uacmo.

Omnpenenenue NpoayKTOB ¢ BBICOKUM INIMKEMHUUYECKUM HHIEKCOM (paboTa ¢ Tabauueil).
OmnpenensieM MOACIACTUTENU: acmapTam, copOourT .... (Pabora ¢ sTuKeTKaMH.

OMBIT: B3aMMOJICUCTBHE TIIOKO3BI ¢ TUApOoKcHaoM Meau (1), cBexenpUroToBICHHBIM.
HccnenoBanue U3MEHEHHS COIEP KaHUS TIIFOKO3bI B KPOBU MOCJe cOATaHCHPOBAHHOTO 00ea U
nociie ynorpeoiaeHus dpactdyna: KUpUEIIKOB, YUTICOB, CJIAJIKMX TA3UPOBAHHBIX HAITUTKOB.

2. Antomunuii: eenukuil u yycacuslil. [loueMy He cielyeT MoJib30BaThbCs aTFOMUHUEBOM
nocynoi? Conepauk kanbius. Octeonopos. Meranibl KOHCEpBHOW OaHKH.

Ipaxmuuyeckas paboma.

CBolicTBa QIFOMUHWS U 00JIACTH MPUMEHEHHSI aTIOMUHUS HA OCHOBAaHHUH €T0 CBOMCTB
(moBtopenue). CocTaBUTh TAOJIUILY, KJIACTEP WU CXEMY.

[TpoBeneHne XMMHUYECKUX PEAKLUH, XapaKTEPU3YIOMINUX aM(OTEpPHBIE CBOMCTBA COSMHEHUI
ATIOMUHUSL.

OmnpIT 1. ATIOMUHMI U CONSTHAsE KUCIIOTA.

OmnpIT 2. X70pua aTIFOMUAHKS U TUAPOKCU] HATPHUS

Omnpit 3. ['Mapokcua antOMUHUS U COJISIHAsE KMCIIOTa

OnbiT 4. 'MaApOKCU aTIOMUHUS U TUJIPOKCU]T HATPUS

HasBanue omnrnita Yro HaOIOaEM YpaBHEHHE XUMUYECKOU
peakuuu

BeBOA: .............

[TpoekT «Ee BenmuuecTBO — KOHCEpBHAsI 0aHKa: HKCIIEPUMEHTAIBHOE OTpPECICHUE METAILIIOBY.
3. ¥Ykcycnasa kucnroma. CTonoBbIil YKCyC, YKCYCHAs 3CCEHITHS, JISJTHAs YKCYCHAs KUCIIOTa: B
yeM pa3Huia. CBoWCTBa YKCYCHOM KHCIIOTHI U €€ TpuMeHeHne. GU3n0I0rn4ecKoe BO3IeHCTBUE
KHCJIOTEI.

Ilpakmuueckas paboma.

CocraBieHne NOHATHIHOM CXEMBbI: «4TO 5 3HaI0 00 YKCYCHOM KHCI0TE» (MHIUBHUIYaJIbHO, THO0
B IpymIie).

Pacuer KOHIIEHTpAIIK KUCIIOTHI IPU €€ pa30aBICHUH.

KuCIIoTHOCTB pacTBOPOB MUIIEBOM COJBI U YKCYCHOM KHACIIOTBI.

["amienye nNUIEBON COABI YKCYCHOM KUCIOTOM: IPU3HAKU XUMHUYECKON

peaxiuu (BbIJENIEHUE Ta3a, pe3Koe YBeIuueHne o0bemMa peakinoHHoU cmecH). [ToBTopuTh
PEAKIUIO TallleHus! COJbI C UCTIOIb30BAHUEM MHUKATOPA (HAMp., OTBapa KPaCHOKOYaHHOM
KamycThl). [{1s1 gero Heo0Xo 1Mo OBLII0 MPUMEHEHNE UHIUKaTopa?

OOpaTtuTh BHUMaHUE, YTO BBIJIEJICHHE I'a3a YacTO COMPOBOXKIACTCS

yBEJIMYEHUEM 00beMa peakMoHHOM cMecu. Kakue Mepbl Ipe1ocTOpOKHOCTH

HYKHO COOJIIOJIaTh MTPU MIPOBEACHUH TaKUX PEaKIHii?

4. «Conenaa nawa scu3noy (IOBapeHHAas COJIb, MOTAL, [NIyTaMaT HATPHUA. ...... riaybepoBa
COJ1b, MEJIHBII KyHOpoc...... )

[Tnmesas cona, MUTHEBas COJA, KAJIBLIMHUPOBAHHASA COMA, KAyCTHUYECKas COJla: OMHAKOBBIE MU
pa3Hble BelecTBa. KauecTBeHHbIE peakliuy B XUMHUHU.




IIpakmuueckas paboma

OnpenenuTtsb: Kakoe U3 BelecTB (IMHILEBas COAa, KayCTHUecKas cojia, KalbLIMHUPOBaHHAS COJIA)
ABJISIFOTCSL COJISIMHU YTOJIBHOW KMCJIOTBI.

Omnpit 1. JleiicTBUE MHAMKATOPAMHU.

Onpit 2. JleiicTBHE HAa paCTBOPHI MUILEBOM M KAYCTUYECKOM COJIbl YKCYCHOM KHCIIOThI

HazBanwue omnrnita Yro HaOIrOaEM BriBoxa

Brisog,.

[IpoBeneHME OMBITOB MOATBEPXKIAACT, UTO MHUINEBAs COJA, KAILIIMHUPOBAHHAS COJla — 3TO COJIU
c1aboil yroabHON KUCIOTHI, a KAyCTHUUYECKas COJia — PACTBOPUMOE OCHOBAHUE.

OOcynuTh, KaK JOKA3aTh OMBITHBIM ITyTEM, YTO MHUIIEBAs COMAA SIBISETCS KUCION COJIBIO.

5. Bpeo numpamoe: mugp unu npagoa. l1oap3a HUTPATOB: BaKHEHIINE MUHEPAIbHbIE
ya0OpeHust Kak UCTOYHUK a30Ta. KpyroBopot azota. [loueMmy BeHeprHaA MyXO0JIOBKA TTOE1aET
HACEKOMBIX (TaK OHa BOCIIOJIHSIET HEJOCTATOK a30Ta B OOJOTUCTHIX MecTax). Hutpatsl B
KaueCTBE MUILEBBIX KOHCEPBAHTOB. Kakue mpeBpaiieHus MpouCcXoIsT C HUTpaTaMu B OpraHU3MeE
YyeJIoBeKa. A30T U €ro CTeICHU OKHUCIICHUS.

Ilpakmuueckas uwacmeo.

Ornpeznenenre MacCOBOM JJOJIM a30Ta B KAJIMMHOW, HATPUEBOM U aMMOHMIHON cenuTpe. BriBo:
Kakoe u3 HuX 0oJiee IIEHHOE a30THOE YI00peHue.

[TpoekTt «BnusiHEe a30THBIX YI0OPEHHIA HAa POCT CAKEHIEB (HacOIny.

6. PaGoTa Hax npoektamu — S 4y

1. DTan BeIOOpa TeMbI, TOCTAHOBKH 11EJTH, 3a71a4 UCCIICIOBAHUS .

2. DTall BBIABM)KCHHUS THITOTE3EI.

3. Dran maHupOBaHUA ITyTH JOCTHKEHUS LIeJIeH Hccae10BaTeNbCKUX (IPOEKTHBIX) padoT U
BbIOOpa HEOOXOMMOI0 MHCTPYMEHTAPHUSI.

4. Dran npoBeJieHUs y4eOHOT0 UCCIIe0BaHuUS (IPOEKTHON pabOThl) C IPOMEKYTOUHBIM
KOHTPOJIEM 3a XOJIOM BBIIIOJIHEHUS U KOPPEKIIUEHN pe3yIbTaTOB.

5. Otan opopmieHH, IPEACTABICHHUS (3aIUTHI) MTPOAYKTA IIPOCKTHOU PabOTHI
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