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HOACHUTEJIBHAS 3AIIMCKA

JononuutenbHas  oOmeoOpa3oBarenbHas  OOlIepa3BUBAIOLas  MporpaMma
«Y IUBHUTEILHOE BOKPYT HAC» E€CTECTBEHHOHAYYHON HAINPaBICHHOCTH, UMEET 0a30BBIH
ypOBEHB M MpeaHa3HaueHa Uil (POPMHUPOBAHUS Y 00YUAIONTUXCSIMHTEPECa K XUMUH KaK K
Hayke. M3BECTHO, 4TO 3HAKOMCTBO JIETEH C BEIIECTBAMH W XUMHYCCKUMU SIBICHUSMHU
HAYMHACTCSI B paHHEM JeTCTBE. JIeTM HAYMHAIOT DJKCIEPUMEHTHUPOBATH JOMa C
ObITOBBIMH BemiecTBamMu. OJHAKO K Hayaly W3y4YeHHS XUMUU B 8-M Kiacce
NO3HABATEIBHBIM HMHTEpEC y peOsIT ociaabeBacT, YTO CBS3aHO CO  CIIOKHOCTHIO
BOCTIPHUSATHS TCOPETUYECKOTO MaTepuaia Mo XUMHUHU, a MPAKTUKH MO0 XUMHH JIUOO HET
coBceM, MO0 JaeTCs OYCHb Majo M K TOMY JK€ HE C HaydaJbHBIX ypOKOB. B pamkax
nporpaMMmbl  «YTUBHUTEILHOE BOKPYTI Hac» OOydarolmuecs TMPOBEAYT XHMHYCCKHUE
OMBITBI, KOTOPHIC HE JIOCTYITHBI B OOBIYHOW JKM3HHW, ITIO3HAKOMSATCA C CaMbBIMHU
KpacOYHbIMH  peakinusMu. IIporpaMma moMoraer  pacHIMpUTh  KPyrosop O
B3aMMO/ICHCTBHSX, SBJICHUSX B OKPY KaroIeM MHUpPE, MOAXOIUT aAeTsaMm 13-15 met, xorma
MHTEPEC K OKPYKAIOIIEMY MUPY BEJIMK, a CIEI[MAIbHBIX 3HAHUM e1lle He XBaTaeT. J(anHas
nporpaMMma COCTaBJ€Ha Ha OCHOBE MeToauuyeckoro mocobusi  «Peamuzarus
o0pa3oBaTeIbHBIX IporpamMm €CTeCTBEHHOHAYYHOM u TEXHOJIOTUYECKOU
HAMpaBJIEHHOCTEH MO XMMHUHU C HCIOJb30BaHHEM 00opymoBaHus meHTpa «Touka pocTany
II. . becnanop M.B. JlopodeeB ¢ mOoApOOHBIMH HHCTPYKIHSMHU M HEOOXOJIMMBIM
TEOPETUYECKUM MaTEepUaJIOM JJIs MPOBEACHHS MTPAKTUYECKUX padoT.

JlononmuutenbHas ~ obOmieoOpa3oBaTenbHass  oOIIepa3BUBaroIas  IIporpamMma
«Y IUBHUTENEHOE BOKPYT HAC» COCTaBJIEHA HA OCHOBAHUU HOPMATHBHBIX JJOKYMEHTOB:

®denepanpHoro 3akoHa «00 oOpa3zoBanuun B Poccuiickoit ®enepanum» OT
29.12.2012r.

Ne 273- @3 (ct1. 75) ¢ M3MEHEHUSIMH, BBEICHHBIMU B JckicTBUE OT 1 ceHTssOps 2020
roga denepanpubiM 3akoHOM OT 31 mrojst 2020 roma N 304-D3;

[lopsinka opraHM3aliu M OCYIIECTBICHHUS OOpPAa30BATEIbHON JCATEIBHOCTH TIO
JIOTIOTHUTENBHBIM ~ 001meoOpa3oBaTenbapiM — mporpamMam  (IIpukaz  MunuctepcTBa
ITpocsemenust Poccuiickoit ot 9 HosiOpst 2018 1. Nel96 «O6 yrtBepxknenun Ilopsinka
OpraHu3aliyd M OCYIIECTBICHUS 00pa30BaTEeIbHON NEATEILHOCTH IO TOTOJHUTEIHHBIM
o01eo0pazoBaTeIbHBIM MIPOTpaMMaM» ¢ U3MEHEHHUSIMH, BBEJCHHBIMH B JICHCTBUE OT 7

Hos10pst 2020 roma Ilpukazom MunnctepctBa mpocsemenns P® ot 30 centsops 2020



roga Ne 533);

CaHUTapHO-3MUIEMUOIOTMYECKUX TPEOOBAaHUI K OpraHU3allud BOCIIUTAHUA U 00Y-
YeHUsl, OTAbIXa U 0370poBieHUs Jaered u Mononexu (IloctanoBnenue I'naBHOrO rocy-
napctBeHHoro Bpaya PO «O6 yreepxaenuu CanlluH 2.4.3648-20» ot 28.09.2020 rona
No28)

[Ipukaza MunucrepctBa npocsemenuss PO or 5 asrycra 2020 roga Ne391 «O6
OpraHu3aldyd U OCYILIECTBIECHUU 00pa30BATENIbHOM IEATENBHOCTU MPHU CETEBOM (opme
peanu3zanuu o0pa3oBaTEIbHbIX IPOTrPaMM»;

[Tucema ot 18 Hos6ps 2015r. Ne 09-3242 «Meroaudeckue peKOMEHJALMU TI0
IPO»EKTUPOBAHUIO JOMOIHUTENBHBIX O0IIEPa3BUBAIOIINX TPOTPAMM»;

«Ilopsigka mpUMEHEHUs: OpraHU3alMsIMH, OCYIIECTBISIOMIMMHU 00pa30BaTEIbHYIO
NEeSTENbHOCTh,  DJIEKTPOHHOTO  OOy4YeHHWs, JAMCTAHIIMOHHBIX  00pa30BaTEIBHBIX
TEXHOJIOTUH MIPH peanu3anuu oopazoBatenbHbIX nporpamm” ot 23.08.2017 Ne 816;

Meronuueckoro  mocoous «Peanmuzamusi  oOpa3zoBaTeibHBIX  MPOTrpamMm
€CTECTBEHHOHAYYHON M  TEXHOJOTMYECKOM  HAmpaBICHHOCTEW 1O XUMHUU C
UCIIOJIb30BaHUEM o0opyaoBanus 1eHTpa «Touka pocta»y» II. M. becmamor M.B.
Hopodees.

-Ycraa MBOVY «IlopsiMckas OOI um.I". 1. Ilep6akoBay;

[TonmoxxeHnst O JOMOJHUTENBHOW OOIEepa3BUBAIOIICH IporpaMMme Iiejarora
nononuutensHoro oopazosanust MBOY « ITopeimckas OOLI um.I'.M.LlepbakoBay .

YpoBeHb 0CBOEHUsI MPOrpaMMbl — 0a30BBIi.

Anpecatbl mporpammbl. [Iporpamma peanmmusyercst aisg odygaromuxcs 13-15 ner.
KonmdectBo neteit B rpymnme — 8 o0y4aroniuxcs

O0bem M cpok ocBoeHusi mporpammbl. [IporpamMmma paccumtana Ha 1 ron
oOyueHus 68 "acoB (2 yaca B HE/IEIIO).

AKTYaJIbHOCTh NPOrpaMMbl. AKTYallbHOCTh JOMOJHUTEIbHOW 00pa3oBaTEIbHON
MpOrpaMMbl

«YIUBUTENBbHOE BOKPYr HAcC» 3aKIIOYaeTcss B TOM, 4YTO JI€TU KaXIblil JEHb
CTJIKUBAIOTCS C BELIECTBAMH, KOTOPBIE MM HPEACTOUT HU3YYUTh W IO3HAKOMHTHCS
nobmmxe. Ha mnporpamme OHM TEOpPETHYECKM M NPAKTUYECKH Y3HAIOT MHOIOE O
XMMHYECKUX BEIIECTBAX, y4aTcs MPABUIBHO M 0€30MacHO o0pamarbcsi ¢ XUMUYECKUM
o0OpyZOBaHMEM U peakTUBaMU. MeronamMu HaOJIOJIEHNWE, ONMCaHUE, NPOBEICHUE

OTMBITOB, U3MEPEHUE 00YyUYaIOIINECs U3yYaT CBOMCTBA, COCTaB U MPUMEHEHHE OOBIYHBIX U



HE3HAKOMBIX UM BewlecTB. [Iporpamma mMO3BOJIMT YBIEYBCA OSTUM MPEAMETOM H
MOJTOTOBUTBCSI K OCBOECHMIO €ro Ha Oojiee cepbe3HOM YpoBHe. Peanmzauus maHHOU
MPOrpaMMbl  MO3BOJUT OOYYAIOIIMMCS YBHUAETb LEJIOCTHBIA €OUHBIA MHp, YEMY
CIOCOOCTBYET €€ KOMILJIEKCHOCT.

B conmepxanue mnporpaMMbl  BKJIOYEHBl HMHTETPUPOBAHHBIE  3aHATHUA,
MO3BOJISIIOIIME TPOJEMOHCTPUPOBATh CBA3b XMMHHM C JIPYTMMHU HayKamH (3KOJIOTHUS,
ouonorus, W T.1.). lIpaKTUKO-OPUEHTHUPOBAHHbBIE, 3aJaHUsl Ha (PYHKUHUOHAIBHYIO
IPaMOTHOCTb CIOCOOCTBYIOT NPHUMEHEHHUIO TMOJYyYEHHbIX 3HAaHUM B TOBCEIHEBHOU
KU3HU.

[Iporpamma mpeaycMaTpuBaeT HCIOJNb30BAHUE U TNPUMEHEHHUE COBPEMEHHOTO
o0opynoBanusi lleHTpa 00pa3oBaHHs €CTECTBEHHO-HAYYHOTO U TEXHOJOTMYECKOTro
npoduneit «Touka pocTan- IUPOBOM TO XUMHUHU, OWUONOTHUH, (PU3UKE(KOMIUICKT
y4eOHOro 000py/IOBaHMs, BKIIOYAIOIMIUN HM3MEPUTEIbHBIN OJIOK, MHTEp(deiic KoToporo
MO3BOJIIET OO0ECneYnuBaTh CBSI3b C PETUCTPATOPOM JaHHBIX, WM HAOOp JaTYMKOB,
PETUCTPUPYIOMINX 3HAYEHUS PA3TUUYHBIX PU3MUECKUX U XUMUYECKUX BEIUYHH).

OTnuuuTenbHast 0COOEHHOCTb.

Ha mporpamme yuamuecs mpoAoiiKaT 3HAKOMHUTBCS CO CBOMCTBAMU XHMHUYECKHUX
BEIIECTB, IOBTOPST IMpaBWia TEXHUKHU Oe3omacHoCcTH Tpu padboTe B JabopaTopuw,
oOpalieHM ¢ XUMUYECKMMH BEIIECTBAMHU, HarpeBaTeIbHBIM  000PYIOBAaHUEM.
[Ipogomkar CTaBUTh DKCIEPUMEHTHI MO PYKOBOJCTBOM Tiefarora, ¢ OOBSCHEHHUEM C
XUMHYECKOW TOYKHU 3PEHUS CYTH OTIBITA.

Baxxno oTtmeTuTh, 4TO pedsTaM OyAeT MOKa3aHO, KaK MOXHO «XHMUYUTH» B
JOMalTHUX YCJIOBUAX, HCIONb3Ys MOAPYUYHbIE CpeAcTBa, 0e3 mpuoOpeTeHus
CHELUAIbHBIX  pPEaKTHBOB. [TonoOHbIe bopMbI oOy4deHHus pOoOYXK1ar0T
T10003HATEIBHOCTh M JIIOOOMBITCTBO, KOTOPHIE CTOJIb HEOOXOOUMBI B PELICHUU
TBOPYECKHX 3a/1a4.

OOyyaromuecs: IMKOJbHUKHN MPOJIOJKAT OCBOEHWE XMMHYECKOW HAyKH C IMPOCTHIX,
HO MHTEPECHBIX, KPAaCHBBIX OIBITOB W MPHOOPETYT HABBIKM padOTHl B JabopaTopuw,
KOTOpbI€, BO3MOXHO, MPUTOJATCS MM NpH BbIOOpe nanbHeimieid npodeccun. OHU
Hay4darcs paboTaTh MHAMBHUAYAJIbHO, IPHUOOPETYT OMNBIT pabOThl KOMAHJIOH, Pa3oOBBIOT
MBIIIJIEHUE, YMEHHE CIIyllaTh BHUMATEJIbHO NPENoAaBaTelsl, YMEHUE COCPEAOTOUYUTHCS
Ha KOHEYHOM 1M BBIMOJHEHUS] 3aJaHus U ONBIT MyOJWYHBIX BhICTymIeHUH. Kpome

TOro, B paMKax 1porpammbl HOpEAYCMOTPCHO CO3AaHUC TBOPUYCCKOIO OTYCTA.



Henr mnporpammbl: Pacmmpenue Kkpyrozopa oOydarloUMXcs TMpH HU3YUYEHUH
XUMUYECKUX SABJICHUH , MPOUCXOAUINX B OKPYKAIOIIEM MHpE.

3agayu nmporpamMmsl:

- c(opMHUPOBaTh MPECTABICHNE O XUMUN KaK HHTETPUPYIOLICH HayKe;

- chopMuUpOBaTh 3HAHUS O OE30MACHOM OOpAaIeHUU ¢ XUMUYECKUMH BEIIECTBAMHU B
ObITY;

- pacmupuTh chepy NMPUMEHEHHUS XUMUIECKIX 3HAHHI;

- (hopMHPOBATH HABBIKU MIOCTAHOBKH HAYYHOTO SKCIIEPUMEHTA,

- OPUCHTHPOBATH Ha HpO(pGCCI/II/I CBSI3aHHBIC C XUMMEH.

MeTtoabl 00y4eHns:

BBIMIOJTHEHNE XUMHUYECKOI'0 SKCIIEPUMEHTA T0/I PYKOBOJCTBOM U HAOIIOIEHUEM
nejarora, JISKIHs c3JieMeHTaMu Oece/bl, TBOPUYECKUI OTUET, UTpa, KOHKYPC.

dopmbl opranuzanuu yueOHoi 1esaTeNbHOCTH:

KOJUIEKTUBHBIE ((DPOHTATIBHEIE);

TPYIIIOBBIE (3BEHBEBBIC);

UHIVBU]1yaJIbHBIE;

ITapHBIC.



YUYEBHBIM IIJIAH

34 pOCTOM KPUCTAJLIIOB»

Ne Bc Te | IIpakTn ®opma ®opma

n/n ero op Ka opraHu3aig arrecTramu

HanmeHoBaHMe TeM U pa3esioB yac st — "
OB 3aHATHH (KOHTpOJA
)
1. BBoguoe 3austue 0 KomOunupo
2 2 BaHHAs
dbopma
Tema Nel. MeToabl NO3HAHUS B XUMMH. 2 2 18
JKCNepUMeHTAJIbHbIE OCHOBBI XUMMH. 0
2. [IpaBuna padotst u Th npu pabdote B 2 2 0 KOMOMHHPO
naboparopun. 3HAKOMCTBO C BaHHAs
71a60paTOPHBIM 000PYyI0BaHHEM (
uudpoBoii 1abopaTopuel o XuMuw,
¢duzuke, OMOJIOTUN)
3.- HarpesarensHbie mpubopsl 1 4 0 4 KOMOHHHPO
4, noJsib3oBanue umu. [Ipakruueckas pabora BAaHHAs
Nel «Mcnonp30BaHne HArpeBaTEIbHBIX
npubopoB. M3yuenue miaMmeHu
CUpTOBKWY». JIabopaTopHbIit onbIT No
1.«M3mepenue TemnepaTrypsl KUIIEHUS
BO/IBI C IIOMOTIIBIO JTaO0PATOPHOTO
TEPMOMETpA U JaTYUKa TEMIIEPATypPhI».
Bopasgnas Oaus.
5 Cwmecu BemiecTB. CriocoObI OUUCTKH 2 0 2 KOMOWHHUPOBAHH
BEIIECTB. ast
6. | [IpuroroBieHue pacTBOPOB B XMMHUYCCKOM 2 0 2 KOMOWHHPO
naboparopuu U B ObITy. [IpakTiueckas BaHHas
pabota No2«IIpuroToBieHHE pacTBOPOB C
3aJJaHHOM KOHIIEHTpaIUell pacCTBOPEHHOTO
BelecTBa. [lepechlieHHbIN pacTBOP»

7. PactBopsl. JIaboparopubIii onbiT Ne 2 0 2 KOMOHHHPO
2.«W3yueHune 3aBUCHUMOCTHU BaHHas
PacTBOPUMOCTH BEI[ECTBA OT
TeMIeparyps». JleMOHCTpallnOHHBIN
akcriepuMeHT «TeroBoit ad ekt
pPacTBOpPEHUS BEIIECTB B BOJIE)

8. | Ilpaktuyeckas pabota Ne 4 «[lomydeHue 2 0 2 MPAKTUKYM
METHOTO KYIOpoca

9. OuncTKa BEIIECTB OT MPUMECEH. 2 0 2 KOMOHHHPO
[TpakTuueckas pabota Ne5 «3rotosnenue BaHHas
MpocTeHX GUIHTPOB U3 MOIPYIHBIX
cpencTs. Paznienenne Heo THOPOAHBIX
cMecen»

10. | JIaGopatopusrii onbIT Ne 3. «Habmronenne 2 0 2 MPAKTUKYM




11.

JlabopaTopusrtii omeiT Ne 4. «Pa3noxxenue
KpucTayoruapara"

IIPaKTUKYM.

Otuer no
MPaKTUYeC
KUM
pabortam u
naboparop
HBIM
OTIBITaM

Tem No2 CoeanHeHUS XUMHUYECKHX
3JIEMEHTOB U UX CBOIICTBa

16

12

12.

IToHsATHE O XUMHYECKUX COCANMHCHUAX

JICKIIUA

13.

TToustne o XUMHUIECKUX COCANHCHUAX
KHCIIOTaX B XUMUH. TexHuka
0€30MacHOCTH MPUPAOOTE C KUCIOTAMHU
JlabopaTopnsiii onibIT NS «M3yuenue
XUMHUYECKUX CBOWCTB KUCIIOT)

KOMOWHHPO
BaHHAs

14.

Pa30aBneHHbIe U KOHIICHTPUPOBAHHbBIE
KHCJIOTHL..

JlabopaTopusiii onbIT Ne6 «3ydenne
CBOMCTB pa30aBICHHBIX U
KOHICHTPHUPOBAHHBIX KHUCJIIOT».

KomOunupo

BaHHas
dbopma

15.

Kucnotsl B Hatiem ObITy. [Tomyuenue
HCKYCCTBEHHOM 3yOHOM 3Mau.
JlabopaTtopusiii onbIT Ne7 «OmbIT €
KYPUHBIM SIHIIOM M YKCYCHOU KHUCTIOTOM

Kom6unnpo

BaHHas
dbopma

16

[ToHsITHE O XUMUYECKUX COETMHEHUSIX
menouax. Cocras mienoue. TexHuka
0€301acHOCTH MpH paboTe co
menovyamu. [lenoun B Haiem ObITY.
[Ipumenenune.JlabopaTopHblii OmbIT No
8 «M3yueHne XMMHUYECKUX CBOMCTB
OCHOBaHU. Peakiusi HelTpanu3aum.
JIeMOHCTpaIMOHHBIN SKCIEPUMEHT
«OcnoBanus. TemnoBoi 3 dext
peaxkuu THIPOKCHUIa HATPUS C
YTIICKUCIIBIM Ta30M.

KomOunnpo

BaHHasI
dbopma

17.

[TonsaTHe 0 XMMUYECKUX COSTUHEHUAX
coyiax. CocraB coneli. Cotu B HallIeM
obITy. [Ipumenenue.JlabopaTopHbIii
onbIT Ne 9 «3yuenne XuMu4ecKux
CBOMCTB COJICI»

KomOuHnpoBaHH

as popma

18.

ITpakTtuyeckas padora Ne 6 .
«Omnpenenenue pH pacTBOpoB KUCIIOT U
IIEJI0YEH»

JIaGopatopusiii onbiT Ne 10 .
«Omnpenenenue pH B pa3HbIX cpegax

PaKTUKYM

19.

JIaGopartopuslit onbIT Ne 11 . Onpenenenue
KHUCJIIOTHOCTH TOYBBI.

IPaKTUKYM

Otuer no
MIPaKTHIeC
KUM
paGotam u
naboparop
HBIM
OTIBITAM




Tema Ne3 DurekTposnTHYecKkas
AUCCOLHALHS.

12

20

DNeKTpoJINTHYECKas TUCCOLUAIINS.
JIeMOHCTpaIMOHHBIN HKCTIEPUMEHT
«TennoBoii 3¢ ekt pacTBOpeHUs
BEIIECTB B BOJIEY.

JICKIHA

21.

Juccoumanysi KUCJI0T, OCHOBAHUM, COJICH.
[Ipaktuueckas padora Ne7. DIeKTpOIUTHI
158 HG3HGKTpOJII/ITI)I.

KomOunupo
BaHHAs

dbopma

25.

Peakuuu nonnoro oomena. Jlaboparopuslit
onbIT Ne 12 «3aBUCHMOCTH
AIIEKTPOMPOBOTHOCTH PACTBOPOB
CHJIBHBIX DJIEKTPOJIUTOB OT KOHIIEHTPAIIUT
HMOHOBY.

[Tpaktugeckas padota Ne 8 «Onpenenenue
KOHIICHTPAIIUU COJIH

IO AJIEKTPOIIPOBOTHOCTH PAaCTBOPA».
JlabopaTopusiit onbIT Ne 13.«Peakiun
HOHHOTrOo 00MeHa .BzanmMoneiicTeue
TUAPOKCUAA Oapusi C CEpHOM KUCIOTON»

KomOunupo
BaHHAas

dbopma

Otyet o
naboparop
HBIMHU
MIPAKTHYIEC
KUM
pabotam

Tema Ned OxuciauTeIbHO-
BOCCTAHOBHUTEJbHbIE peakuuu (54.)

10

27.

OKHUCIUTENBEHO-BOCCTAHOBUTEILHBIE
peakuuu. Cocrasienue OBP.

Jlexknus

28-
29.

JlabopaTtopHsbIii onbiT Ne 14 .
«OKHCIUTEIBHO-BOCCTAHOBUTENIbHBIE
peaxkuu .

N3yueHune peakiium B3auMoACCTBUS
cyibhuTa HATPUS C TEPOKCUIOM
BOJIOPO/JIaY.

JlaGopaTtopHsbiii oneIT Ne 15 «M3meneHne
pH B x0o1€ 1 oKuCIUTEIHHO-
BOCCTaHOBUTEIIBHBIX PEAKLIUI».
JIaboparopHslii onbIT Nel6
«CpaBHUTENbHAS XapaKTEPUCTUKA
BOCCTaHOBUTEJIHHON CIOCOOHOCTH
METaJLJIOBY

KomOunnpo
BaHHasI

dbopma

30.

CKOpOCTh XMMHUYECKUX PEAKIIUH.
JleMoHCTpalMoHHbIH onbIT Ne 2
«V3ydenune BAMSHUS pa3IUUHbIX (DaKTOPOB
Ha CKOPOCTb PEaKIIMM»

Kom6unmpo
BaHHasI

dopma

Otuer no
nmaboparop
HBIMH
MpaKTH4ec
KUM
pabotam

Tema NeS JkcnepuMeHTaIbLHAsE XUMHS B
ObITY.(4 4.)

32

OMBITHL B TOMAIIHUX YCIOBUSAX, TOCTYITHOU
XUMUEH.

PaKTUKYM




33. | ObcyxieHHe U BEIOOP TEM I10 1 1 1 Kombunupo

npoiiieHHoMy martepuaiy. [loaroroskax BaHHAas
TBOPUYECKOMY OTYETY. dbopma
34. 1 1 1 TBopuecku TBopuecku

TBOp‘-IeCKI/II/I OTYCT ydalllnXCsa i OTueT # oT4eT

COIEP)KXAHUE ITPOI'PAMMBI

BBoaHoe 3ansTHE.

Teopus: 3HaKOMCTBO KPYXKKOBIIEB C HUX OOS3aHHOCTSIMU U 00OpyJAOBaHUEM
pabouero mecrta, OOCYXJIeHHE M KOPPEKTUPOBKA IJaHa pabOThl KPYXkKa, MPEITOKEHHOTO
YUUTEIIEM.

MeTtoabl MO3HAHMS B XUMHH. DKCIIEPUMEHTAIbHBIE OCHOBBI B XUMUU

[IpaBuna paboThl M TeXHUKa OE30MACHOCTH TpH pabote B saboparopuu. [lpasuia
Oe3omacHol pabOThl B KaOWHETE XMMHH, W3yYEHUE MPABUJI TEXHUKH O€30MaCHOCTH U
OKa3aHHWsl TIEPBOM MOMOIIM, MCIOJb30BAHUE MPOTHUBOMOKAPHBIX CPEACTB 3alUTHI.
O3HakoMJIEHHE ydaluxcs ¢ Kiaccuukanuei u TpeOOBaHUSIMHU, NPEIbIBIIEMBIMU K
XpaHEHUIO JaOOpaTOPHOTO 00OPYIOBaHUS, M3YUYEHHE TEXHUYECKUX CPEACTB OOYUEHHS,
IpeIMETOB J1abopaTOPHOrO0 000PYAOBAHUSI.

3HaKOMCTBO C TMpaBWJIAMU [IOJIb30BAHUS HArpeBaTeNIbHBIX MTPUOOPOB: TUIMTKH,
CIIUPTOBKHM, Ta30BOM TOpENIKH, BOJsSHOW Oanu. HarpeBanwme W mnpoKaJIMBaHHE.
O3HaKOMIICHHE YYaIlIUXCs C IpHeMaMu B3BEIIMBaHUS U GuibTpoBaHus. OUnCTKa BEIIECTB
oT mnpumecer. PactBopel. MaccoBas [0yl  pPacTBOPEHHOTO BEIIECTBA B  BOJE.
[IpuroToBnenre pacTBOPOB B XHWMHUYECKOW JIa0OpaTopwui W B OBITY. 3HAKOMCTBO C
METOJMKOU BhIPAIIMBAHUS KPUCTAILIIOB.

IIpaktrueckast pabora Nel «lcnonb3oBanue HarpeBaTeIbHbIX NpuOOpoB. M3yueHue
IJIAMEHUCTTUPTOBKH.

[IpakTtrueckas padora Ne2«lIpuroroBneHre pacTBOpoB C 3aJlaHHOW KOHIIEHTpalueu
PacTBOPEHHOIO BellecTBa. [lepeHachIEHHBIN PacTBOP».

[Ipaktnueckas pabora Ne 3 «OmpeneneHue  KOHIICHTPAllUM  BEMIECTB
KOJIOPUMETPUUYECKUM METOJOM MO KanudpoBouHOMY rpaduxy» llpaktuueckas padorta Ne
4 «ITonydyeHne MEIHOTO KyIIopocay.

[IpakTtuueckast padora Ne5 «M3roroBieHue mpocTredmnx (GUIBTPOB U3 MOJIPYUHBIX

cpeacTB.Pazaenenue HEOJHOPOIHBIX CMECEN




JlaGopatopusiii onbIT Ne 1.«J3Mepenue Temneparypbl KUIEHHUS BOJBI C MOMOIIBIO
71a00paTOPHOrOTEPMOMETPA U JATUUKA TEMIIEPATYPhI».

Jlabopatopusiii onbiT No 2.«V3yueHue 3aBUCUMOCTH PacTBOPUMOCTH BEIIECTBA OT
temneparypbb».Jlabopatophslii onbiT Ne 3. «HabmroneHue 3a pocToM KpUCTAILIIOBY.

JIaGopartopusblit onbIT Ne 4. «Pa3znoxenue kpucramioruapara'’.

CoenuHeHM s XUMUYECKHX 3JIEMEHTOB M UX CBOIICTBA

Kucnotsl, ux cocraB u HazBanus. Kiaccudukanus kucnot. [IpeacrtaBurenu KuciaoT:
cepHasi, coJisHasg W a30THas. V3MeHeHHe OKpacKu HHIAMKATOPOB B KHUCIOTHOW cpele.
XUMHYECKUE CBOMCTBA KUCIIOT.

OcHoBaHMs, UX COCTAaB U Ha3BaHMs. PacTBOpUMOCTh OCHOBaHUM B Bojie. Tabmnuia
pacTBOPUMOCTU TUAPOKCUIIOB U cosieil B Boje. [IpencraBurenu mienodeil: TUAPOKCUIBI
HaTpus, Kanus W Kajapuus. [IoHSATHE O KayeCTBEHHBIX peakuusix. WHAUKATOpHI.
N3MeHeHne oKpacKu MHJIMKATOPOB B IIEJIOYHOM cpefe. XMMUYECKHUE CBOMCTBA OCHOBAHUM

Conu Kak Npou3BOJIHBIE KUCIOT U OCHOBaHM. IX cocTaB U Ha3BaHMs. XUMHYECKUE
cBoicTBa coJiel. PactBopuMocTs coseit B Boje. [IpeacraBurenu cosei: XJIopua HaTpus,
kapOoHat u docdar kanpuud. JJeMoHcTpannoHHbIHM s3kciepuMeHT «OcHoBaHus. TermnoBoit

s ekt peakiuu THAPOKCUIA HATPUS C YTIICKUCITBIM Ta30M.

[Ipaktuueckas padora Ne 6 . «Omnpexnenenue pH pacTBOPOB KHUCIOT M IIEIOYECH».
JIaGopatopuslii onbIT Ne5 «M3ydueHne XuMuuecKre CBOMCTBA KUCTOTY.

JlaGopatopusiii  ombIT  Ne6  «l3ydyenwe ~— CBOMCTB  pa30aBlICHHBIX U
KOHIIEHTPUPOBAHHBIX KUCIIOT».

JlabopatopHsiii onbIT Ne7 «OmBIT ¢ KypUHBIM SIHIIOM M YKCYCHOW KHCIIOTOM.
Jlabopatopusrii onbIiT Ne 8 «M3ydueHne XuMUUECKIX CBOMCTB OCHOBAHUIA.

Jlaboparopubiii onmbiT Ne 9 «3ydeHre XUMHUUYECKHX CBOWCTB couneity JlaboparopHbrit

ombIT Ne 10 . «Omnpenenenne pH B pa3HbIX cpemaxy».
JlaGopaTopusiii onbiT Ne 11 . OnpenenieHrue KUCIOTHOCTH TTOYBHI.

BHCKTPOHI/ITI/I‘ICCK&H AUCCoMUaIus.
[lonsatue 06 BHCKTPOHHTHHCCKOﬁ JUucconuranuu. 3J’ICKTpOJ'II/ITBI N HCIJICKTPOJIUTEHI.
MexaHu3zm Aucconuanuvu JJICKTPOJIHUTOB C pPa3IMYHBIM THIIOM XUMHYECKOM  CBS3H.

CTteneHp JIEKTPOIUTUYECKON auccoruanui. CUIIbHBIE U CIa0bIe dJICKTPOJIUTHI.



OCHOBHBIE TIOJIOKEHMSI TEOPUM IJIEKTPOJMTUYECKOM aAucconuanuu. FMoHHBbIE
YpaBHEHUS peaklMil. YCIOBUsS MPOTEKaHUsI PEAKIUU OOMEHA MEXKIY JIEKTPOJUTAMHU /10
KOHIIA B CBETEHMOHHBIX ITPECTABICHUN.

JIaGopatopuslii onbIT Ne 12 «3aBUCUMOCTB 3JIEKTPOIPOBOAHOCTH PACTBOPOBCHIIBHBIX
AIEKTPOJIATOB OT KOHUEHTPALIUH HOHOBY.

[Ipaktuueckas pabora Ne 8 «OmpeneneHve  KOHLEHTpAUMKW  COJM 1O
AIEKTPOIPOBOTHOCTH PACTBOPAY.

Jlaboparopubiii  onbiT  Ne 13.«Peakumu wuoHHOro oOMmeHa .BzaumoneiicTBue
TUAPOKCUA Oapusi CCEpPHOM KUCTOTOM .

[Ipaktuueckas pa6ora Ne7. DneKTponuThl U HEANEKTpoIUThI. [IpakTyeckas padbora
Ne7.9neKkTponuThl U HEINEKTPOIUTHI.

OKHMCINTEIbHO-BOCCTAHOBHTE/IbHbIE PeaKINu

OKHUCIHUTENBHO-BOCCTAHOBUTENbHBIE peakuuh. OKHCIUTENIb W BOCCTAHOBUTEIND,
OKHCJIEHHE U  BOCCTAaHOBJICHHE. CocraBiieHHE  ypaBHEHHMH  OKHUCIIUTEJBHO-
BOCCTAHOBUTEJBHBIX PEAKIIUI METOAOM JIEKTPOHHOIO OanaHca.

JIaGopatopHblii onbIT Ne 14 . «OKHCIHUTENbHO-BOCCTAHOBUTENIBHBIE pEaKLUU
N3ydeHue peakiuy B3aMMOJEHCTBUS Cylib(hpUTa HATPUS C IEPOKCUIOM BOJOPOIa.

Jlabopatopusiii  onbit Ne 15 «I3menenne pH B Xole W  OKUCIHUTENHHO-
BOCCTAHOBUTEJIBHBIXPEAKIUI».

JlaGopatopusiii onbIT Nel6 «CpaBHUTENbHAS XapaKTEpPUCTUKA BOCCTAHOBUTEIHHOU

CITOCOOHOCTUMETAIIOB)

CkopocTh XMMHYeCKUX peakiuii. JleMmoHcTparmoHHbIi onbIT Ne 2 «M3ydenne

BIUSTHUS PA3TUYHBIX(AKTOPOB HA CKOPOCTh PEAKIIUN

JKCNePpUMEHTAIbHAsI XUMHUS B ObITY
OnbIThl B AOMAIIHUX YCIOBUSX TOCcTynHOM xumuen. OnbiT Ne 1. Maruueckoe

TyIIEHNE CBEYEHCOMep)KUMBIM TTycToro ctakana. OmeiT Ne 2. Kak HamyTh mapuk comaou u



ykcycoM. OnbIT Ne 3.

PesunoBoe siino. OnbiT Ne 4. OOecuiBeunBaHue pactBopa MapranioBku. OnbIT Ne 5.
3y6nas macta jis ciaoHa. OneiT Ne 6. Ceersiimiicss momunop. Onbeit Ne 7. CekpeTHoe
nocnanue. OnbiT No§.

Cgetodop. OnbiT Ne 9. @apaoHoBa 3Mesl U3 COABI U caxapa.

[ToaBeneHue NTOroB, TBOPYECKHUI OTUET OO0 yJAIOUTUXCSI.



OXKUJAEMBIE PE3YJbTATBI.

JInYHOCTHBIE pe3y/IbTaThI

[lo3HaBarenbHble — U3yYEHUE HOBBIX XMMUYECKUX BEILECTB, UX HEKOTOPBIX CBOMCTB,
3allOMUHAaHUE HA3BaHUN HEKOTOPBIX XMMHMUYECKHX BEUIECTB, UX (OPMYI; MOUCK HYKHOU
uH(popMalMl B HWHTEPHETE, NPUMEHEHHUE HaBbIKA MPAKTHUYECKOW JEATEeIbHOCTH s
perieHus yueOHbIX 3a/1a4.

KoMMyHUKaTUBHBIE — YMEHHE BbIpaXXaThb CBOM MBICIM M apryMEHTHPOBATh CBOIO
TOYKY 3pEHHMSI MO XOAY OOCYXJEHUS KOHKPETHBIX CHUTyallud; TPUMEHATb CBOM
CIIOCOOHOCTH B KOJUIEKTHUBHOM JeATeIbHOCTH, (OPMHUPOBAHHWE YMEHHs BBICTYyNaTh Ha
nyOJIMKe C TBOPUECKUM OTUETOM.

PerynsatuBHble — (OpMHUpOBAaHME YMEHHUS CIUIAaHUPOBATh M aHAJIM3UPOBATh CBOIO
JEeSTENbHOCTh, BHOCUTh HEOOXOJMMBbIE M3MEHEHHsS W JIOTOJHEHUs B IUIaH JIEUCTBUS,
JEUCTBOBATh MO 3aJaHHOW MHCTPYKIIMHM, KPUTHYHO OLIGHUBAThb CBOM pe3yibTar,

CTPCMIJICHUC K CaAaMOPA3BUTHUIO.

IIpeaMeTHbIE pe3yJbTAThI

YMenne NPUMEHATh Ha  MPAKTUKE  HABBIKU paboTHI C
XUMHUYECKOU TIOCYIol U 000pyI0BaHHEM JITA00PATOPHH.

YMeHue MpUMEHSTh Ha MPAKTUKE TEOPETUUSCKUE 3HAHUS 110 XUMUH.

3HaHWEe TPaBUJ TEXHUKH OE30IaCHOCTHU MPH paboTe ¢ BEIIeCTBAMU B XUMHUYECKOM
nabopaTopumu.

YMeHue HaOI01aTh XUMUYECKHAE SKCIIEPUMEHTHI.

YMeHuEe BBITIOJIHUTh TBOPYECKHAM OTYET.

Co3manue OCHOBBI sl (POPMHUPOBAHUS HHTEpEca K PACIIUPEHUIO U YTIIYOJICHHIO
XUMUYECKUX 3HAHUH W BbIOOpAa XMMHHM KaK HpO(MIBHOrO MpeaMera IpH Iepexojie Ha
CTYNEHBb CPeIHETO (IMMOJITHOT0) 00IIero 00pa3oBaHusl, a B TAJILHEHUIIIEM U B Ka4eCTBE Cephl

cBoei MpoheCCHOHAIBHON JIESTEIHHOCTH.

MeTanpeaMeTHbIe pe3yJbTAThI

OBnajieHre OCHOBaMHU OpPraHU3AIUU XUMUYECKOr0 SKCIIEPUMEHTA

OnbIT 001IEHUS B rpyIine, padoThl B KOJIJIEKTUBE

YMeHne HaxoAuTh HEOOXOAUMYIO MH(OpPMAIMIO B MHTEPHETE, Y MPEIACTABUTENICH

CTAapIICrooOKOJCHHA, CIICHUATINCTOB B 00J1aCTH XUMUH.



YMeHue npeacTaBuTh paboTy B BUJI€ TBOPUECKOTO OTYETA.

VYMmenue paboTaTh €O crienuaibHbIM 000pyAOBaHUEM

YMeHune ucnonb30BaTh TEOPETUYECKHUE 3HAHUS HA TPAKTUKE

Ymenue IUTAHUPOBATh U BBITMIOJHATh 3aJaHus o  alropuTMy U

TBOPYCCKH PCIIaThb NOCTABJICHHYIO 3a1a4y.

B pe3ynbTaTe ocBO€HUS MporpaMMbl 00 ydaromuics OyaeT:

3HaTh:

3akoHOMEpHOCTH (opMupoBaHusi 0a30BbIX yMEHUN pabOThI B XUMHUUYECKOM
nabopaTopuu

[TpaBUIIBHO MCTIOIB30BATH JJAOOPATOPHOE 00OPYAOBAHUE U XUMHUECKYIO ITOCYTY;

[TpoBOIUTH XMMHUYECKHUE OIBITHI U HAOIIOJCHHS 32 M3MCHCHHEM CBOWCTB BEIIECTB B
npolecce WX IPEBpalllCHH; COOJIF0JaTh IpaBUja TEXHUKU OE30MacHOCTH  TIpH
IIPOBEICHUN HAOJTIOCHUI U OIBITOB,;

Ymern:

Hcnonb3oBaTh MPUOOpPETEHHBIE KIIOYEBbIE KOMIIETEHTHOCTH TPU BBITTOJIHEHUH

paboT MOU3yUYEHUIO CBOMCTB, CIOCOOOB MOJyUYEeHUS M PACIIO3HABAHUS BELIECTB

[IpaBuIBHO OLIEHUBATH U UHTEPIIPETUPOBATH MMOJTYYCHHBIE PE3YIIHTATHI.

Baanern:

['pamoTHO 0OparaThCs C BEIIeCTBAMH B TOBCETHEBHOM KU3HU U BHE JJOMa;

Oco3HaBaTh HEOOXOJMMOCTH COOJIFOACHUS TIPABUJI IKOJOTHYECKH OE30I11acHOrO
MTOBEJACHUS BOKPYKAKOIIEH MPUPOJTHON CPEIE;

Ucnonb3oBaTh  HaBBIKM  paboOTBl B J1abopartopuu  TpHU BBITIOJTHEHUN
MCCJIEIOBATEILCKUX TMPOEKTOB TI0 M3YYCHHIO CBOMWCTB, CIOCOOOB TMONYYCHHUS U
pacro3HaBaHUS BEIIECTB;

Pa3BuBaTh KOMMYHMKAaTHBHYIO KOMIIETEHTHOCTH, WCIOJB3YysS CPEJCTBA YCTHOTO H
MMMCBMEHHOTO OOIICHHMSI, TPOSIBIISITh TOTOBHOCTh K YBa)XCHUIO MHOW TOYKHU 3PEHUS TPHU
00CYXXJIEHUU PE3YJIbTATOB BHITIOJTHEHHON PabOTHI;

OOBEKTUBHO OIICHWBATh WH(POPMAIMIO O BEMIECTBAX M XUMHUYECKHX MPOIECCaXx,
KPUTHUYECKA OTHOCHUTHCS K TICEBJOHAYYHOW WHGOpPMAIHH, HEIOOPOCOBECTHOW peKiIame,

KacafomeﬁCﬂ HCIIOJIBb30BaHUA Pa3INYHbIX BCIICCTB.



YCJOBUS PEAJIMBALIMUA ITPOI'PAMMBI

OO6pazoBarenbHbI MPOIECC OCYIIECTBISACTCS uepe3 yuyeOHoe 3aHsThe. YueOHOoe
3aHATHE BKIIOYaeT B ce0s M3ydeHHE HOBOTO MaTepuaya, MPAaKTHUECKHE 3aJaHus MOJ
PYKOBOJCTBOM TMe€Jarora Mo 3aKperuICHUIO OMpPEIeIEHHBIX HAaBBIKOB, CAMOCTOATEIHHYIO
HCCIIEIOBATEIBCKYIO Pa0OTy, KOHTPOJb 3HAHUI U YMEHHUI.

3aHATHS MOTYT OBITH OPTaHM30BaHBI TOJBKO B CIEIHAIBHO OOOPYIOBAHHBIX
nabopaTopusiX.

OTaenbHBIE 3JEMEHTHI MPOTPaMMbl MOTYT OBITH TPOBEICHBI B (opMare MacTep

KJ1acca.

KanpoBoe o6ecnieuenne: Ilporpammy «YIuMBHTEIbHOE BOKPYr Hac» Oyuer
peann3oBbiBaTh 1 memaror  OOJNagarolMi  CACAYIOIMIMMH  JHUYHOCTHBIMH |
npodeCCHOHATBHBIMU KaueCTBaAMMU:

yMEHHE BbI3BaTh MHTEPEC K ceO€ U MPEIoaBacMOMYy IIPEeIMETY;

yMEHHE C03/1aTh KOMGMOPTHBIE YCIOBHS ISl YCICIIHOTO Pa3BUTHS JHUYHOCTH
BOCIIUTAHHUKOB,;

MOCTOSTHHOE CaMOCOBEPIICHCTBOBAHHE TI€1arOrHYeCKOr0 MacTEPCTBA M MOBBIIICHUE
YPOBHSIKBATU(GHUKALIUN 10 CIIEIHATBHOCTH.

Opranmzaiuss I pealu3allid  OporpaMMmbl  00s3yeTcs  MPEAOCTaBUTh
IeIarOTHYeCKOro pabOTHHKA CXapPaKTEPUCTUKOM:

yPOBEHBb 00pa30BaHuUsA: BBICIIEEC WM CpPeaHee MPOo(ecCHOHAIbHOE IeJarorHuecKoe
oOpa3zoBaHue

- YPOBEHb COOTBETCTBHSI KBATHU(PUKAIIMHA COOTBETCTBYET MPODUITIO TPOTPAMMBI.

XapakTepuCcTHKA MOMELeHUH I 3AaHATHIM:

VYueOnpiii nmaGoparopusi xumuu u Owonorun MBOY  «llopemmckas OOII
uM.I'.W.IllepOakoBa oOCHaIllEHHAs] YYEHUYECKHMMH CTOJaMH, CTYJIbSIMH, CTOJIOM IS
nejiarora, ISMOHCTPAIIMOHHBIM CTOJIOM, BBITSDKHBIM MIKa()OM, PAKOBUHOM.

OO6opynoBaHue, WHCTPYMEHThI W MaTepHuaibl, HEOOXOAMMBIC ISl peaTu3aiuu
MPOTrPaMMBbl:

[IpenycmartpuBaet VCIIOJIb30BAHUE u MIPUMEHEHHECOBPEMEHHOTO

obopynoBanusi llenTpa oOpa3oBaHUsI €CTECTBEHHO-HAYyYHOTO M TEXHOJOTUYECKOTO



npoduien «Touka pocTay.

-yueOHasi MeOelb (CTOJBI, CTYJIbsl, MATHUTHASI JOCKA, CTEJUIAXKU JJISI HATJISITHBIX
MOCOOUI MKOJICKIINN)

XUMHUYECKOE TaOOpaTOpHOE 000PYAOBAHUE U PEAKTUBBI

KOMIIBIOTEp, IPUHTEP, IPOEKTOP, MHTEPAKTHBHAS J0CKA

y4eOHO-MEeTOANYecKast ¥ CIIpaBOYHasI TUTEpaTypa

oOyyJarolye mporpaMmsl Mo XUMUHU.

- nuposas 1a00paTOPHs O XUMHUH.

®opMbl aTTECTALHUM.

Texymuii KOHTPOJIb TPOBOAUTCS B (popme oTuera 1o npakruueckou padore. [locne
KaXXJO0T0 MOJYJIsi MPOXOJUT aTTECTAlMOHHAs paldoTa, KOTOpas MPOBEPSIET HACKOJBKO
y4daluecsi MOHSAJIM JaHHYK0 TeMy. B KOHIE MOAyJsd WIKOJBHUKH B MHUKPOIpYyIIax
BBIIOJIHAIOT ~ MPAKTUYECKyl0 paboTy (MaJeHbKOe HcciefoBaHue) 0e3  MmoMolu
nperoiaBartes, neaaror Oy1eT CMOTPETh 3a MPAaBUJIBHBIM BBINOJIHEHHEM 3ajaHus. [locie
BBIIIOJIHCHUSA 3aJaHUs  IUIKOJBHUKM [JE€NaloT OT4eT M 3amumarT  ero. Poisb
IperoiaBaTeist B JaHHOM IIPOLIECCE OLEHUTh Ha CKOJIBKO OOYYaroIIMMHCS YCBOWJ TEMY.
Kputepuem ycBanBaHusi MaTepuaia sBISIETCS TO, YTO IIKOJbHUK MOXET BBIOJIHUTH 0€3

IIOJICKa3KH MpernoaBaTers.



vy

[y

KAJIEHJAAPHBIN YYEBHBIU I'PAD® UK.

T'ox o6y4enns co 02 centsiopst 2024 mo 31 mas

2025

01309

89
S2'S0'82-62'S0'92 ‘g€ °

m ST'S0'VZ-SZ'S0'6T € S
ST'S0'LT-S2'S0°TT ‘9€ i I
S2'S0'01-62'S0'S0 ‘5 —
ST'S0'€0-G2'70'82 e -

2 STY0'92-ST V0L ‘g€ ~

g STYO'6T-SZVO'YT Z€ ~
STY0'TT-GZY0'LO e ~
ST'P0'S0-GZ'E0'TE ‘0€ ~

= STY0'62-52'€0'hT ‘62 ~

2 ST'€0'72-ST'E0 LT ‘82 ~
SZ'€0'ST-SZ'€0'0T 12 o~
SZ'€0'L0-GZ'€0'E0 ‘92 ~

2 ST'E0'T0-G2'20'hT ‘52 ~

[=7

& $2'2022-52°20'LT v ~
2'20'ST-62'20°0T ‘62 ~
S2'20'80-52'20'€0 22 ~

2 22002 T0'LT T2 ~

g SZ'T0'62-62'T0°02 ‘02 o~
SZT0'8T-6ZTOET ‘61 ~
SZT0TT-52'T0'60 ‘g1 -

. AR T AR U1 ~

,m RAR A AR ‘91 ~

= Yz 2T YT-v2 2160 ST ~
Y22 L0vZ'TT 20 1 ~
YZTT08-v2 TT'SE €1 ~

i YZTT€Z-v2 TT8T 1 ~

g YZTTIT-vZ TT T 11 ~
YZTT60-v2 TT'H0 01 ~
Y2 TT'Z042'0T'82 6 ~

. YZOT' 9242 0T T2 g ~

(=N

,m Yz OT'6T-4Z 0T HT 'l ~

° Y2 OT'ZT-4Z'0T L0 ‘9 ~
¥Z'0T'S0-€2°0T'0€ ‘g ~
¥2'60'82-72'60'€2 v ~

,m ¥2'60'TZ-¥2'60'9T 5 ~

m Y2'60'¥T-72'60'60 2z ~
¥2'60'L072'60'20 T ~

: onvoy |5 E

g S

8 g2

FM snHoRAgo = &

BHHOhAQO MIXIH

701 H-T




6. MeTozmqecmle MaTepHaJibl

[Ipuémsl n TexHuueckoe
Ne Pasznen nnmn Dopms! METOIbI I[I/II[aKTE/Iqec- OCHaIICHHE Bopma
w/n TeMa RaHSTHI OopraHusanuu KHnu 3aHATHU ATTecTa
IIPOrpaMMbl oOpa3oBar. MaTepHall L
Mpouecca (KOHTPOJIs)
1. | 3ansarue KOMOUHU- CJIOBECHBII WHCTPYKTHB- | HOYTOYK, Ortuer 110
1-10 poBaHHasd HaTJIAHBIA HbIE BU/ICODHUIIBMBI, PAaKTUYCCKU
UHAUBHAYallb- | KAPTOYKH, XMMHYCCKOC M paboTam u
HCKIIE HBIiH TabIuLbl obopyznoBanmue, 71a00paTOPHEI
amaro PEaKTUBBI M OIIbITaM
MpaKTHYeCKast
patoTa LEHTPA «TOYKA
pocTtay,
ugposast
naboparopust
10 XHMHUH,
¢usuke,
OMOJIOTHH.
2. | 3ansarue KOMOWHU- CJIOBECHBII WHCTPYKTHB- | HOYTOYK, OrtueT 1o
12-19 poBaHHas HaTJISIHBIN HbIE BUICODUIIBMBI, MPAKTUYECKH
WHIWBUAYAJIb- | KaPTOYKH, XUMHUUYECKOeE M pa60TaM u
JICKIMS HBIH TaOJIHLIBI 06opyIoBaHNE 11a6opaTOPHBIL
)
JUAJIOr PEaKTHUBBI M OTIBITaM
[IEHTPa «TOYKa
MpaKTuyIecKas poctay,
pabota wmdpoBast
nabopaTopus
10 XWMUH,
busuke,
OMOJIOTHH.
3. | 3ansarue KOMOWHU- CIIOBECHBIT UHCTPYKTHB- | HOYTOYK, TBopueckuiit
poBaHHast HATJISTHBIN HBIC BUJICO(DHUITBMBI, OTYET
WHWBUYallb- | KAPTOUKH, XUMHUYECKOE
20-34 JIeKIns HBII TaOJIHIIBI 000pyI0BaHUE,
JMAIOT PEaKTUBBI
[IEHTPa «TOYKa
IpaKTU4YeCKas poctay,
pabora U poBast
nabopaTopus
MO XHMUH,
dusuxe,

OHOJIOTHUMU.




PABOYAS ITPOTPAMMA
BOCIIUTAHUA NEJATIOT'A JOHNOJHUTEJIBHOI'O OBPA3OBAHUA

IHocensiromeBoit Bukropuu AHapeeBHBI

1. XapaKTepHCTI/IKa JIOIIOJIHUTEIbHOM 06mepa3BnBammei/i nmporpaMmmbIl «YIUBHUTEIbHOE BOKPYI' HaAC»

[Tporpamma «Y IMBUTEIILHOE BOKPYT HAC)» MIMEET €CTECTBCHHO-HAYIHYIO HAIPABICHHOCTb.

KommuectBo oOyuaromuxcs oobenuHerns «OTKpbIBaeM XHUMHUIO» COCTaBIsIeT 8 yenoBeK. V3 HUX rpynibl
MOT'YT 6I)ITI) OJIHO- UJIK Pa3HOIIOJIBIMHU.

OO6yuaroiuecss UMEIOT BO3PACTHYIO KaTeropuio aeteit ot 13 go 15 ner.

®opmbl pabOThI — HHIUBHIyaIbHBIE W TPYITIOBBHIC.

2. leab, 3a1a4u 4 pe3yJIbTAT BOCHUTATEIbHOI padoThI

IMeans BocnuTaHusl:

- CO3/laHWEe YCIOBUM JUIsi (OPMHPOBAHUS COIUATHHO-aKTUBHOM, TBOPUYECKOW, HPABCTBEHHO U
(bU3UYECKU 37I0POBOM JIMUYHOCTH, CIOCOOHON HA CO3HATENbHBINH BHIOOP KU3HEHHOW MO3UIIMH, a TaKkKe K
JTyXOBHOMY U (PH3NYECKOMY CAMOCOBEPIICHCTBOBAHUIO, CAMOPA3BUTHIO B COITUYME.

3agauu BocIUTAHMS:

- CHOCOOCTBOBATh PA3BUTHIO JIMYHOCTH OOYYArOIIErocs, C TMO3WUTHBHBIM OTHOIIEHHUEM K ceOe,
CIIOCOOHOTO BBIpaOAThIBaTh U PEATM30BBIBATH COOCTBEHHBIM B3IUISJI HA MHpP, Pa3BUTHE €ro CyOhEKTHBHON
TTO3UITUH;

- pa3BHUBaThb CHCTEMY OTHOIIEHHWH B KOJUIEKTHBE 4epe3 pa3HooOpa3Hble (POpMBbI aKTUBHOM
COIMAJIFHOM NeATEIILHOCTH,

- CHOCOOCTBOBATh YMEHHUIO CaMOCTOSTEIbHO OIIEHHWBATh MPOUCXOJIIEe U HCHOJIb30BaTh
HAKallJIMBa€MbIi  OMBIT B  LENSX CAaMOCOBEPIIEHCTBOBAaHMS U  caMoOpeaju3allud B  Ipoliecce
AKHU3HEJESITENbHOCTH;

- (hopMupoBaHHE U MpOTIAara”a 3J10POBOro 00pasa KU3HH.

-popMUPOBATH OCHOBBI JKOJIOTUYECKOW TI'PAMOTHOCTH, CIIOCOOHOCTH OLEHHBATh IOCJIEICTBUS
NeSTeIbHOCTH 4YeJlOBeKa B IPHUPOJIE; OCO3HAHHME HEOOXOJUMOCTH JIEHCTBUH IO  COXPAHEHHUIO
O6ropa3zHooOpa3us U MPUPOTHBIX MECTOOOUTAHUIT )KUBBIX OPTaHU3MOB.

Pe3yﬂbmam eocnumaHusA:
B pC3yJIbTaTC o6yquI/m, 06yan0mHec;1 IoJIydaTb BO3MOXKXHOCTb HAYYUTHCS:

- CaMOCTOATCJIIbBHO 1 MOTHUBUPOBAHHO OPraHU30BaTh CBOIO IO3HABATCIIBHYIO ACATCIBHOCTDH (OT IIOCTaHOBKH
ey A0 MOJyUCHUs pGSYHLTaTa); IIpOBOAUTDH HpI/I‘{I/IHHO'CHe,I[CTBeHHHﬁ n CTPYKTypHLIﬁ dHaJIn3, BBIACIATH
CYIICCTBCHHBIC XapAKTCPUCTUKU U3YIACMOI'O O6L€KTa, CaMOCTOATCIBHO BBI6I/IpaTB KpUTCpun  JId
CpaBHCHUA, COIMOCTABJICHM A, OLICHKHU U KJ'IaCCI/I(bI/IKaL[I/II/I 0OBEKTOB.

- TBOPYCCKHU pCUIATh 3aJa4 CaMOCTOATCIBHO U B KOMAaH/IEC, 0OMEHHMBATHCS HH(I)OpMaHHeﬁ AJIs1 BBIIIOJTHCHU A
O6H.ICI>1 pa6OTH; HpI/I06peTYT OIIBIT HY6J'II/I‘IHLIX BLICTYHHCHHﬁ, CJICA0OBaHU 3TUYCCKUM HOpMaM U ITpaBHJIaM
BCACHUA JUaJiora, OpraHnu3anu U ydacTus B KOJUIEKTUBHOM AEATEIbHOCTH.

-OCYHICCTBIIATL IMOUCK I/IH(I)OpMaI_H/II/I 10 3aJaHHOM TeMe€ B MCTOYHHKAX pa3HOTO THUIIA, B PA3HBIX 3HAKOBBLIX
CUCTCMAX; IMCPCBOAUTH I/IH(I)OpMaI_[I/IIO U3 OJHOM 3HAKOBOM CHCTEMBEI B APYyryro; HCIOJB30BATH
My.]'[LTHMe,[[HﬁHBIe pPeCypCbl U KOMIIBIOTCPHBIC TCXHOJIOTUU JIA 06pa6OTKI/I, nepeaayn, CUcCreMaruianuu
HH(bOpMaHHH, CO3aaHuA 0a3 JAaHHBIX, ITPE3CHTAlIUU PC3YJIbTATOB HpaKTHqCCKOﬁ ACATCIIBHOCTH.

- OOBEKTHBHO OLEHMBATh CBOM BO3MOXHOCTH, OCOOCHHOCTH JIMYHOCTHBIX KauyecTB, pPE3YJIbTaThl
NeATeNbHOCTH; YYUTBHIBATh MHEHHUS JPYruX Jojed; GopMyaupoBaTh CBOM MHPOBO33PEHUYECKHE B3TJISIBI;
OCYIIECTBIISITh OCO3HAHHBIM BHIOOpP IMyTeHl NpojoibKeHust oOpa3oBaHus M Oyaymied mpodeccuoHaTbHON
JESITEIBHOCTH.



3.Padora ¢ KO/LJIEKTHUBOM 00Y4YAKOIUXCSH.

- (opmHpoBaHNE MPAKTUUYECKUX YMEHUH [0 OPraHU3alMy OPraHOB CaMOYIPABICHHS 3TUKE U TICUXOJIOTUU
OOIIEeHNS, TEXHOJIOTUH COLMAILHOTO U TBOPYECKOT'O TPOCKTHPOBAHUS;

- oOyyeHHMe yMEHHUSM M HaBbIKAaM OPraHM3aTOPCKOW JESTEIbHOCTH, CaMOOpPraHM3aluu, (POPMHUPOBAHUIO
OTBETCTBEHHOCTH 32 Ce0s M IPYTHUX;

- Pa3BUTUE TBOPYECKOTO KYIbTYPHOTO, KOMMYHUKATHUBHOI'O NOTEHLHUANa PeOSAT B IPOLECCE y4acTHUS B
COBMECTHOM OOIIECTBEHHO — IIOJIE3HOM JESATEIHHOCTH;

- cozeicTBre GOPMUPOBAHUIO AKTUBHON I'PaXKTaHCKOM ITO3UIIHH;

- BOCIIMTaHME CO3HATEJIBLHOIO OTHOILLIEHUS K TPYAY, K IIPUPOJE, K CBOEMY TOPOLY.

KomnextuBHast ((ppoHTanbHASA), TPYNIOBas, WHAUBHIyalIbHAas, TBOPYECKHE MACTEPCKUE, MPOCMOTP
BUJICO(DMIIBMOB, MUHHU-KOH(EPEHIIMH C MPE3CHTAMSIMHU, HCIIOJIB30BAaHHE IMPOEKTHOTO METO/a, aKTHBHOE
BOBJICUEHHE Y4YaIllUXCS B CaMOCTOSITEIbHYIO IIPOEKTHYIO M HCCIe[oBaTenbckyto padoty. Ilpu stom
00s3aTeNbHBIM SIBJISIETCS CO3JaHHE YCIOBUU JUIsl OpraHu3aldyd CaMOCTOSITENIbHON paboThl ydaluxcs Kak
WHIUBUAYAJIbHO, TaK U B TpyMmax.

4.PadoTa ¢ poauTeIsIMHU:

- Odopmienne HHPOPMAIIMOHHBIX YTOJIKOB JUIsl POJAUTENEH 110 BOIIPOCaM BOCIIUTaHUS AETEH.
-IIpoBenenne THS OTKPBITHIX IBEPEN.

-ITpoBeneHne KIIaCCHBIX M OOMIETTKOIBHBIX POAUTENECKIX COOpaHUH.

-IIpurnamenue poauTenel Ha OTKPHITHIE 3aHATHS IO KPYXKKY

5. KanenpapHblii IJ1aH BOCHIUTATEIHLHOH PadoThl

IMenaror: IlocensiromeBa Bukropust AHApeeBHA.

Ne i/ Meponpusitue 3anaun Cpoxu Mpumeyanue
NpOBeIeHus

1. VYyactue B | [IpuBneuenue BHUMaHus | CeHTs10ps 20251
[IPOBEACHUU Hust | obyuarommxcs u ux
OTKPBITBIX JIBEPEH poauTeNen K IeITeIbHOCTH
00BbeIMHEHUN
JIOTIOTHUTEIHHOTO
obpazoBanuss B  MBOVY
«Topsimckas OO um.

I'.1. llepbakoBay

2. «Jlenp MoOunu3zauuu | BocnuteiBate uHTEpec K | SlaBapn 2025r.
MPOTUB yIpO3bl | MUPY  KUBBIX  CYILECTB.
siepHo# BoWHB 29 | (hopMuUpOBaTH OCHOBBI
SIHBapA. 9KOJIOTHYECKOH
IPaMOTHOCTH, CIIOCOOHOCTHU
OIICHUBATh MOCIIEACTBUS
NeITeNbHOCTH 4YellOBeKa B
OpUPOAE; BBIOUpATh
IeNeBble UM CMBICIIOBBIE
YCTaHOBKH B CBOUX
JNEeUCTBUAX U TOCTYIKax IO
OTHOLIEHUIO K  JKMBOH
pUpoIe, 0CO3HaHME
HEOOXOMMOCTH  JIeHCTBUI
o COXPaHEHHIO
O6uopazHooOpasus u
MPUPOTHBIX MECTOOOUTAHHMA
BUJIOB PACTCHUH;




Odopmienue
creiioB 30K B
ayIUTOPHUSIX,
KOpHUAOpE (310pOBBI
o0pa3 KU3HH)

[Ipocmotp punsMoB

[MpodunakTuka HapKOMaAHUH
W TpomaraHiia 370pOBOTO
oOpa3a XKHU3HMU.

B Teuenue rona.

AHTUHAPKOTUYECKON
HaNpPaBICHHOCTH
Buxkropuna BOCIIUTHIBATh  JIIO00Bb K | peBpalib
«8 eBpains - [leHb | Hay4dHOI,
Hayku BukropuHa | unTemnekryansHOR
JeITebHOCTH;
-pa3BHUBaTh YYBCTBO
0OLIECTBEHHON 3HAUMMOCTH
HayKH, 3HaHUU B CTPaHE;
becena «/lenn -IIPOJIOJDKUTH Mau
[ToGenwl! (Hayka Ha | hopmMupoBaHUE
BOMHE)» IpaKIaHCKOTO YyBCTBa
rOpIOCTH u

OTBETCTBEHHOCTH 3a CyAbOy
CBOEH CTPaHBbI;

-cpopMHUpOBATH
MPEJCTaBICHHE O BOMHCKOM
nonre " BEPHOCTH
OtedecTBYy, AaKIEHTHPOBAThH
BHUMaHHE Ha  HAy4YHOM
MOJIBUTe yYEHBIX-XUMUKOB U
OHO0JIOTOB;

-IIPOJIOJDKUTE ~ paboTy 1O
BOCIIUTAHHIO y
o0yJarmuxcss yBaXEHUS K
UCTOPHM U TPaJUIUSIM
CBOETO TOCYJapCTBa,

-IIOBBIIIATH ,Z[yXOBHBIﬁ u
I/IHTGJ'IJ'IGKTyaJ'ILHHﬁ YPOBCHb

yqamuxcest




8. KOHTPOJIbBHO-UBMEPUTEJLHBIE MATEPUAJIBI.
Jlaboparopnas pa6ora Ne 5 «M3yuyeHune CBOMCTB KHUCJIOT

ObopynoBanue:
e  MYJbTUMEAMIHAS IPE3CHTALS
e  METAJUIMYECKHUH IITAaTUB, IPOOUPKH, CIIUPTOBKA, CIIMYKH, JIEpKaTENb AJ1s1 MPOOUPOK,
XUMHYECKHE CTaKaHbl, KOJIObI IIIOCKOJOHHbIE KOHUYECKHE, KOJIObI ISl IPUTOTOBJICHUS
PacTBOPOB, CTEKJISIHHBIE MAJIOYKU, TPUOOP 17151 COOMpPaHMsI BOJOPOIa, MEH3YPKH, BECHI
PeakTuBbI:
o HuaukaTopsl: yHUBEpCAIbHBIN, METUIOPAHXK, PeHOIPTaTCHH
o Kucnotsr: oprodocdopnas, a3oTHasi, ykCycHas
e MeTamisl: UHK, XKeJ1€30, AJIIOMUHUMN, MarHui
o Conu: MmeaHBIN KynlOopoc, OUXpoMaT Kajus, IepMaHraHaT Kajaus

IlpaBuJjia TeXHUKHN 0€30MACHOCTH.

1. 3ampemieno: npoboBath BelecTBa Ha BKyc!!!

CaMOBOJILHO CIIMBATh M CMEIINBATH PEAKTHBHI.

B30anTeiBaTh BemecTBa HEOOXOAUMO, CIIETKa MOKAYUBasi MPOOUPKY.

[Tpu pa3baBieHUN KOHIIEHTPUPOBAHHOW CEPHOW KUCIOTHI BBIACTSACTCS OOIBIIOE KOTUIECTBO

TeroThl. [103TOMy cMemMBaTh KOHIICHTPUPOBAHHYIO KUCIIOTY C BOJOH CJEIyeT ¢ OOJBIIOH

octopoxkHocthio: HAJZIO BJIMBATH CEPHYIO KMUCJIOTY B BOY, A HE HAOBOPOT.

Ecnu BuBaTh BOIy B CEPHYIO KHCIIOTY, TO YacTh BOJIBI 3a CUET BBIJICICHUS TETJIOTHI MOXKET

Harpetbcs 10 kureHus. Kucinora HauHeT pa3OpbI3TMBATBCA M MOXKET MONAcCTh HAa KOXY, B

rjasa.

5. KonuenrpupoBaHHas cepHasi KMCIOTa BBI3bIBACT 0XKOTU. [109TOMY IOMaBIIyIO0 HAa KOXY WM
TKaHb KHCJIOTY HEOOXOIMMO TOTYAC CMBITh OOJIBIIMM KOJIMYECTBOM BOJBI, a 3aTeM
pacTBOPOM IUTHEBOW COJIbI U BHOBb CMBITh BOJIOM.

o

TECT Bapuant Ne 1

1. Haiinute XuMH4YeCKy10 GOpMYITy KHCIIOTHI:

HCIl, BaO, SOz, Ca(OH).. OtBer: HCI

2. YHuBepcaibHas HHAUKATOPHAs Oymara B KUCJION cpeJie:
CuHsIs1, KpacHas, yenTas, 3eyeHas. QTBeT: KpacHas
3.HaiiguTe Xumudeckyto GopMyIry OCCKUCIOPOTHON KUCIOTHI.
H2SO3, HNOs, HCI, H3PO. OxBer: HCI

4. Haiinure XUuMUYECKYI0 (DOPMYTy ABYXOCHOBHOU KHUCIOTHI:
HCI, H2SO4, HNO3 H3PO4. OtBet: H2SO4

Onprr__Nel. xotopelii MblI TpoBeneM, HaszbiBaeTcss «CoOupaHue Tra3000pa3HOrO BOAOPOJA,
BBIICTISIIONIETOCS TPU JCHCTBUU KHUCIOTHl HA TPaHylbl IHUHKa». g 3TOro BaM HEOOXOAUMO
coOpaTh yCTAaHOBKY KaK MOKa3aHO HAa PUCYHKE, TPOBEPUTh T€PMETHUYHOCTH, BIIOKUTH HA TTOTHOXKKY
HECKOJIBKO TPaHyJl IIMHKA, BIUTH CBEPXY KHUCIOTY, a Ta300TBOJHYIO TPYOKYy NEpEeHEeCTH BHYTPh
MpoOUPKH, PpACIOJIOKEHHOW BBepX JHOM (i dero?). Yro HaOmomaercsa? 3amumiure
COOTBETCTBYIOLIEE YPABHEHUE PEAKIIMH.

Onprr  Ne2: neiicTBME KHUCIOT Ha pacTBOPbl HMHIMKATOPOB (YHHMBEPCAJIBHBIM, METUIIOBBIN
opanxeBbIid, perondranenn). OTHUM U3 OOMIMX XUMHYECKHX CBOWCTB KHUCIIOT SIBJISICTCS JEHCTBUE
UX Ha MHIUKATOPBL. UTO Takoe MHAUKATOPHI? (BELIECTBA, U3MEHSIOIINE OKPACKy B 3aBUCUMOCTU OT
cpeabl — KUCJIOTHOW WM 1enovyHoi) Kakue uHIMKaTOpbl BaM M3BECTHBI?(JJAKMYC, METHIIOPAHXK,




(dbenondranenH, yHuBepcanbHbii). [locMOTpUM JeMOHCTpaIlMOHHBIM ONBIT. B 1aHHOM ombITe Bam
HEOOXOAMMO B3STh IIECTh MPOOUPOK, BIUTh B KaXIYI0 MO KHUCJIOT€ U MOJAECUCTBOBATH
omnpeieIeHHbIM HHauKaTtopoM. Kakue nsmenenus Bol Habmoaaere? OTBET MOSICHUTE.

OnpiT Ne3: B3aumojelCTBUE KHUCIOT ¢ MeTaulamMu (MarHui, sxene3o u amoMuHuii). Kuciaors
BCTYMAIOT B PsiJl XMMHUUYECKUX PEaKIMi, B3aMMOJCUCTBYIOT C METajUlaMH, OKCHIaMU METaJUIoB,
OCHOBaHUsAMH M cojiiMu. OOpaTuTe BHHMaHHE, YTO BO BCEX CIIydasX OCHOBHBIM MPOIYKTOM
peakiuu OyAeT cosb. Bo3pMuUTe pacTBOp KHUCIOTHI, BJICHTE €€ B KOHUYECKYIO KOJIOY U MOMECTUTE B
kon0y metaiul. [Ipn HEOOXOUMOCTH HarpeiTe peakiMoHHYI0 cMech. UTo HabmoaaeTcs? 3anunmre
ypaBHEHHSI COOTBETCTBYIOIIUX PEAKIIUM.

IV. JlonotHUTEIbHOE 3a/IaHMe: TIPUTOTOBBTE PACTBOPHI 3aJaHHON KOHIICHTpAIMK U Macchl. J[is
3TOr0 BaM CHadaya HeoO0XoauMo OyJeT paccuuTarh MacChl PAcTBOPECHHOTO BEIISCTBA U
pactBoputens (20% CuSO4*5H20, 15% K2CrOs, 10% KMnOy).

1. 3akpensienue, 3aK/I04eHUeE:

3ajiaHKe: COCTaBbTE BO3MOXKHbIE YPABHEHHUS PEAKIUi B3aUMOIEHCTBHS IIEPEYHCIIEHHBIX BEIECTB:
Ca + H.SO4 —

Ag + HCI —

CuO + HNO3z —

Fe(OH)s+ HCl —

H.SO3 —

JlaBaiiTe mogymaem, rje B )KU3HH MBI BCTPEUAEMCS ¢ KHCIOTaMu?

B KeJlyJ04HOM COKE KUBOTHBIX OPIraHU3MOB IPUCYTCTBYET COJISHASA KHCIIOTA.

JleficTBHE KHCIIOT Ha HAIIl OPTaHU3M:

1. KHCIOTBI YHHYTOXAIOT OOJIE3HETBOPHBIC W THHJIOCTHBIE MHKPOOBI, MMOSTOMY BIHSIOT HA HAIIl
UMMYHHUTET (0COOEHHO acKOpOMHOBas KUCI0Ta). Kpome TOro, HNMEHHO 3TO CBOWCTBO MO3BOJSET X
MCIIOJIb30BaTh KaK KOHCEPBAHTHI (IIPH MapHHOBAHHH MPOIYKTOB). BBl BCe MpEKpacHO 3HAETE, YTOo
KHUCJIBIC STO/IbI HE TIOPTSTCSA 3HAYUTENHHO JOJIBIIE, YeM CIIaIKHeE.

2. KHCIOTBI CIIOCOOCTBYIOT PACIIEIUICHHIO KUPOB, TEM CaMBIM YJIYUIIAIOT IEPEBAPUBAHUE TTUIIIH.

3. Bo30y>KaatoT armeTuT, 000CTPSIOT OCsI3aHueE.

Hemano kucnor B Harredl mwmine. @pyKThl, MOJOYHBIE MPOIYKTHI, COYCHI, MPHIIPABhI, JIEKAPCTBA
MOCTABJISIOT IENbIi OYKET KUCIIOT: sI0IOYHYIO, [IIaBENIEBYIO0, TUMOHHYIO, MOJIOYHYIO H JIp.

yKCYCHaH U JIMMOHHAA KHCJIOTAa IIPHUMCHACTCA JIA VYAAJICHUA IIATCH OT pPXaBUMHBI Ha
XHOH‘I&TO6YM3)KHBIX, JIbHAHBIX W IMICPCTAHBIX OcnbIX TKaHaX. | yakHag jnokka Ha 1 crakad BOJFEI,
IIOAOTPETh A0 KUIICHHA W TKaHb C IIAITHOM HECKOJIBKO pa3 OKYHYTH B paCTBOP HUIIM ITATHO IIPOTCPCTH
PacTBOPOM, a 3aTCM KHUCJIOTY TIOHATCIBbHO CMbLITH BOHOﬁ, Jydaie € I[O6aBJ'ICHI/ICM HCCKOJIBKO KaIICJIb
HallaTbIPHOI'O CIIMPTA — AJIA HeﬁTpaﬂHSaHHH KHUCJIOTHEI.

Jlaboparopnas padora Nel CBoiicTBa KHCIOT
enb: U3y4nTh Ha IPAKTUKE PEAKIINH, XapaKTEPU3YIOIINE CBOMCTBA KUCIOT.
Xom paboTsr:
OmnpiT 1. Onpenenenue cpeabl paCTBOPOB KUCIOT
Hanpem B mpoOUpKY CONSHYIO KUCIOTY (MJIH PACTBOP CEPHOM KUCIIOTHI).

Jlo6aBuMm 2-3 Kamim pacTBopa JlakMyca (HJIM BOCIIONb3YEeMCSl YHUBEPCATbHOW MHANKATOPHOU
OyMmaroii, MM pacTBOPOM METHUIIOBOTO OPAHKEBOTO).

Habmiomaemble  siBIEHHs: pPacTBOp JIaKMyca CTAHOBHUTCS KpacHbIM  (yHUBEpcajbHas
WHAMKAaTOpHass Oymara mpuoOpeTaeT MaJMHOBBI I[BET, METHJIOBBIA OpPAH)XEBBIN -
pO30BEET).



YpaBHEHHUS peaknii JUCCOLHUALUN:

BriBoA: pacTBOpBI KUCIOT U3MEHSIOT OKPAacKy MHAMKATOPOB, T.€. B paCTBOPE MPUCYTCTBYIOT
HOHBI Bojtopoaa H+ .

OrmbIT 2. B3anMoaeicTBre KUCIOT ¢ METAIIAMUA

B nBe npoOupku HaJIbeM COJISIHYIO KUCIIOTY (pacTBOp CEPHOM KUCIOTH). B 0Hy n106aBUM CTpyX)KH
LIMHKA, a B IPYTYIO - KYCOUYKH MEAHON MPOBOJIOKHU.

HaGmronaemble siBieHMs: B TPOOMPKE ¢ IIMHKOM HaOJII0aeTcsl BbliejaeHue OeCLBETHOIO Tras3a
BOJIOPO/JIa, B IPOOHUPKE C MEbIO - O€3 N3MEHEHU.

YpaBHEHMS peaKIuil:

BbIBOA: KHCITOTBI pearupyroT C METa/UIAMH, CTOAIIUMHU B PSAAY HAMPSHKEHUH METAIIOB 0
BOJIOpOjIa, ¢ oOpa3oBanueM cosid U Bogopozaa (kpome HNO3 u kontienTpupoBantoit H2SO4).

OrmsiT 3. B3auMoielicTBiE KUCIIOT C OCHOBAHUSIMUA
B npo6upky HanuBaem 2-3 M1 pacTBOpa I'MJIPOKCH]IA HATPUSI.
JHoGaBnsiem 1-2 xarum pactBopa gpeHodTaienHa.
HaGntoraemble siBJI€HUS: pacTBOP OKPAILIMBAETCA B MAaJIMHOBBIH LIBET.

JlonmuBaeM B MPOOUPKY COJSIHYIO KHCIOTY (pacTBOp CEpPHOM KHUCIOTHI) 0 OOeclBEYMBAHUS
pacTBopa.

Habmrojaemble siBIIeHUS: pacTBOP 0OECIIBEUNBACTCSL.
YpaBHEHHUs peakIui:

BI)IBOJIZ KHCJIOTBI BCTYIIAIOT B PCAKIUIO HeﬁTpaHHSaHHH C OCHOBAHMHIMHU C O6paSOBaHI/I€M
COJIM 1 BOJHI.

OO01Mii BBIBOI:

JlaGopaTropHbiii onbIT Ne4 «OnbIT ¢ KYPUHBIM SSHIIOM U YKCYCHOM KHCJI0TON»
Iens paboThI:
- OIBITHBIM IIyTEM BBISICHUTD BJIHMSHUE YKCYCHOM KHUCIOTBI HA POYHOCTH CKOPITYIIBI
KypHUHOTO SIiIIa ¥ 3yOHOW dMaJIH.
O6opynoBanue: kuciota ykcycHas 70%, xucnorta ykcycHas 9% siiiio — 3 mTyku, 3 mpo3padyHbIX
Oanku, 3yOHas macra, 3yOHas IeTKa.
HamuBaem 9 % ykcycHyro KUCIOTY B MHpO3pauyHyto OaHKy M OIyCKaeM B HEro KypHHOE SHII0
(BBIMOIHSIEM ATO PYKOBOJACTBYACH MPaBWJIAMU TEXHUKH OE30MAaCHOCTH MpH paboTe C KUCIOTaMH).
[Ipouenypy noBTopsieM, HO yxe ¢ 70 % yKcycHOW KHCIOTOW (T.K. KOHIIEHTPUPOBAaHHAs YKCyCHas
KHCJIOTa MOXKET BBI3BATh TSAKEJIbIE XUMUUYECKHUE OXKOTH, 3TO 3aJJaHUE BBIIOIHSIIOT YUUTEIIb).

TGOPGTI/I‘-IGCKEUI 4aCThb.

CKOPJIVIIA 3amnumiaet sifio oT MEXaHUYECKUX MOBPEKICHUM U OT TOTEPU BOIBI.

- Ckopnyna kypuHoro siiiia mMaccoit 60 r Becut 5 r. COCTOMT OHa B OCHOBHOM W3 KapOoHaTa
KaJlpllMs, TMPEACTABICHHOTO CTOJIOMKAMU KPUCTAUIMKOB KaJbI[UTa M HEOONBIIOrO KOJUYECTBA
OpPraHMYECKOTo BellecTBa. MexXy KpUCTANIMYECKUMU CTOJIONKAMU HaXOIATCS METKUE MTOPHI.

- Yucno nmop B CKOpIIyne MOCTOSHHO U MPONOPLUMOHAIBHO pa3Mepam sina. B ckopiyne xkypuHOro
sitiia ux 10 ThIC., 00mIe¥ MmIomanplo ceueHus okojo 2 MM. Ilpu Bo3pacTaHWM Macchl siIa U
TOJIIMHBI CKOPIYTBI YUCIIO U JJIMHA NOP YBEITUYUBAIOTCSI.

CHapyku CcKOpiylla TIOKpbITA TOHKOW HaJCKOPJIIyNOBOM OOOJIOUKOM, WIM KyTHKYJOH U3
OpPTaHMYECKOTO BEIEeCTBA M UMEET TPEUTUHKHU IS CBOOOHOTO MPOXOKICHHUS Ta30B, PABHOMEPHOTO
WCTIApPECHMSI BOJIBI M 3AIIUTHI SHIIa OT OOJIE3HETBOPHBIX MHUKPOOPTaHU3MOB.

UToOBI MPOBECTH HAIIl SKCIIEPUMEHT, CPABHUM SUYHYIO CKOPIIYITY C HAIIMMH 3y0amH.

3y0bl — 3TO 0cCOOBIE KOCTHBIE OO0pa3oBaHMs, OCYIIECTBISIONIME TMEPBHYHYIO MEXaHHUYECKYIO



00paboTKy MUIILY

- IlepBoe, 4TO HyX)HO 3HaTh O 3y0ax — 3TO TO, YTO MX KaXyIascs HAJACKHOCTb OYEHb OBICTPO
HapyIIAIOTCsl TUIOXUM YXOJOM M BPEIHBIM MNpuBBIYKaMHU. W eciau nepBUYHBIC, MOJOYHBIE, 3yObl
SIBJISIIOTCSL XPYNKUMH MMEHHO TI0 NMPUYMHE WX BPEMEHHOIO0 HAa3HAYEHUs, TO KOPEHHBIE MAIOTCS
YeJIOBEKY OJIMH pa3 U Ha BCIO )KU3Hb.

- CtpoeHue 3y0a mojpa3ymMeBaeT HaJM4Me CIEAYIOIIMX €ro 4acTeil: KOPOHKH, IIEWKH, KOpHS.
Koponkoi#t Ha3zpiBaloT Ty uacTh 3y0a, KOoTOpas pacrosiaraetcs Haj jAecHoil. To ecTb BUAMMYIO
KaKJIOMY.

Kopenb 3710 Ta yacth 3yba, KOTOpast yaepKUBaeT ero B nmosioctu pra. llleikoit Ha3pIBaeTCS Ta 4acTh
3y0a, KOTOpasi pacrojio’keHa MEXJy KOpHEM U KOopoHKoi. CHapyu 3yO MOKpBHIT camMoil TBepaoi
TKAaHBIO B YEIIOBEYECKOM OpPraHu3Me — dMaibio. B 3yOHOI amanu copepxutcst 36 %o KaabIus.

- B camom neHTpe 3y0a pacrnonaraercd COeAMHMTENbHAs TKaHb — myJbna. OHa Msrkas,
MIPOHU3aHHAsI MHOYKECTBOM KPOBEHOCHBIX COCY/IOB M HEPBHBIX OKOHUYaHUU. MIMEHHO ee mopakeHue
KapuecoM MJIM BOCHAIUTEIbHBIMH MPOLIECCAMH BBI3BIBAET Ty CAMYIO HECTEPIHUMYIO 3yOHYIO 0OJIb.
JInst SKcIiepuMeHTa B KadyecTBE MOJAENU 3y0a MbI BRIOpaNM SNIO, T.K. SIMYHAS CKOPJIyIa, Kak U
3yOHasi SMaJib, COCTOUT U3 KaJIbITHSI.

OKCIIEPUMEHT Jins skcnepuMeHTa HaMm moHamoOutcs: Kucnora ykcycnas 70%, xucmota
ykcycHast 9% siiiio — 3 mryku, 3 mpo3padHbiX OaHKH, 3yOHas macta, 3yOHas LIeTKa.

HanuBaem 9 % ykcycHyro KucCiOTy B NHpo3padyHyto OaHKy M OINyCKaeM B HEro KypUHOE SHI0
(BBITIOJIHSIEM 3TO PYKOBOJACTBYSCH MpaBUJIaMU TEXHHUKH O€30MAaCHOCTH MPH paboTe ¢ KUCIOTaMu).
[Tponienypy moBTopsieM, HO yxke ¢ 70 % yKCyCHOM KHCIOTOW (T.K. KOHIICHTPUPOBAHHAS YKCyCHas
KHCJIOTa MOXET BBI3BATh TSIKEIBIC XUMUUYECKHUE 0XKOTH, 3TO 3aJ]JaHNE BBITTOIHSIIOT YUUTEIIb).

C MOBEpXHOCTH SWIl MOMEHTAJIBPHO HAYWHAET BBIJCIATHCS YTJICKUCIBIM Ta3 B BHUJIE MaJleHbKUX
Iy3bIPbKOB.

Ckopiyna nTuubux auil cocTouT Ha 90% u3 kapOoHaTa KalblMsl, TO3TOMY MPH B3aUMOJICHCTBUH C
KUCIJIOTOW OH HaYMHACT pacraathes, Bbiess yriaekuciblii ras (CO 2).

bepem Tpetne siilio oOpabaTbiBaeM ero 3yOHOM macTtoil W momemaeMm B 0aHKy ¢ 9% ykcycHo
KHUCJIOTOM M OCTaBJISIEM SMIIO B pACTBOPE Ha CYTKH.

Hab6monenus: O6paboTanHOE 3yOHOM MACTOM SHUII0 OCTAIOCh HEU3MEHHBIM.

Coycrts cyTkd y siila, KOTOpO€ MOMECTUIU B 9 % YKCYyCHYIO KUCIOTY M3MEHWJICA LBET. SiIo
JNOCTAJIA U3 YKCyCa W MPOMBUIM IMPOTOYHON BOJOM MMOJ KpPaHOM, SIMLO YBEIMYHIOCH B pa3Mepe,
CTajo MATKMM M ynpyruM. Kanbiuii ¢ moBepxHOCTH fiilja pactBopuiics. HeBpenumoll ocrtanach
TOJBKO IUIEHKAa MEXIY CKOPIyHou U AlmoM SHio, KOTOpoe OMyCTHUIM B KOHUEHTPUPOBAHHYIO
yKcycHyo kucioty (70%) cramo OeibIM W IUIOTHBIM Kak OyATO €ro cBapwid B KpyTyro. He
pacTBOpUIIACh TOJIBKO «MAKyIIKa» SIHIA, MOJ KOTOPOI OKa3zajcs BO3IYIIHBIA Iy3bIpb, SMII0 HUKAK
HE XOTEJIO OTPYKAThCs, IOATOMY 3TOT KyCOUEK IUIOXO pacCTBOPUIICS B YKCYCE.

Ckopiyna stifiia, Ha IOBEPXHOCTh KOTOPOT'0 HaHeCHIu 3yOHYyI0 MacTy U moMecTwsiu B 9% yKCyCHYIO
KHCJIOTY CTaJla TOHbILIE, HO OCTAJIaCh TBEP/IOM HA OIIYIIb.

BbIBO/I:

OpHol M3 TJIaBHOW MPUYUHBI pa3pylIEHUs SMajd 3y0OB- ATO BO3JCUCTBHE KHUCIBIX MPOIYKTOB,
IUTPYCOBBIX, TA3UPOBKH, OOJIBIIOTO KOJUYECTBA CJIAJOCTEH.

JlaGopaTopHas paGora Ne 6
Tema: U3yuyeHue CBOMCTB CEPHON KUCIOTHI.

3ajaum: 3aKpenuT 3HaHMA N0 TemMe KucioTel, pa3BUBATh HABBIKM MPOBEAEHHUS Ja0OPATOPHBIX
OIIBITOB, 3aIIUCh PE3YJIbTATOB, BHIBOJIOB.

Ob6opynoBanue: pactBop cepHoit kuciotel (H2SO4), runpokenn vatpus(NaOH), rugpokcnn menu
Cu(OH)2, unk (Zn), okcun xenes3a (Fe203), meTunopanxeBblit, 1akmyc, okcua meau(CuO),



xmopua  Oapus  (BaCl2), xapOonar wHatpusa. (Na2CO3), mratuB ¢  OpoOUpKaMH,
poOUpKoIepKaTeb, CIUPTOBKA.

3ananue 1. BcmomuuTe , Kakue peakiiy XapaKTepHBI JJI KUCJIOT, HAMUIIIUTE YPABHEHUS PEaKIIUil.
3aganue 2. Mcnionb3ys JaHHBIE PEAKTUBBI, IPOBEAUTE CICIYIOIINE OIBITHI:

OIIbIT 1. Haneiite B mpoOupKy 2 MJI pacTBOpa CEPHOW KHCIOTHI, OMYCTUTE JakMyc. YTO BEI
HaOmogaere? C MOMOIIBI0 MUMETKU KamHUTe | Karwmo MeTuiopaHkeBbii. UTo Bl HaOmomaeTe?
CrenaiiTe BBIBOJIBI O CIIOCOOHOCTH MHIUKATOPOB ONPEIEISITH KUCTOTHI.

OIIBIT 2. Haneiite B mpoOupKy 2 M1 pacTBOpa CEpHOU KUCIOTHI U 100aBbTe 1 rpanyiy uuHka. Yo
Bbl HaOmonaere? [IpoBepbTe ¢ MOMOLIBIO JIYUHMHBI, KAKOW ra3 BbIAEISETCS. 3alUIIUTE YpaBHEHHE
peakuuu.

OIIBIT 3. Haneiite B mpoOupky 2 M pacTBOpa CEpHOM KUCIOTHI M A00aBbTe 1 Kamuio
Metuinopanxesbiil. OCTOPOXHO mnpuneiite B nmpobupky 2 Ml ruapokcujga Hatpus. Yto Bbl
HaOmoaere? 3anuIlUTe YypaBHEHUE PEAKIIUH.

OIIBIT 4. HanetiTe B mpoOUpPKy 2 MJI pacTBOpa CEPHOM KUCIOTHI U J00ABHTE MO KAIUISIM THIPOKCHU]]
Menu. Uto BeI HabmoaeTe? 3anuiuTe ypaBHEHUE PEAKIIUH.

OIIBIT 5. Haneiite B mpoOUpKy 2 MJI pacTBOpa CEPHON KHCIIOTHI J00aBHTE MO KaIlJIsAM XJIOPHU/I
6apus. Uto BbI HaOmoAaeTe? 3anuIINTe YpaBHEHUE PEaKIUU.

OIIBIT 6. Haneiite B mpobupky 2 MJI pacTBOpa CEpHOM KHUCIIOTHI 100aBbTe 1 T kKapOOHaTa HATPHUS.
Uro Bl Habmiogaete? [IpoBepbTe C MOMOIIBIO JYYWHBI, KaKOW a3 BbLAEISETCS. 3amuUIINTe
YPaBHEHUE PEAKIINH.

OIIBIT 7. . Haneiite B mpoOUpKy 2 MJI pacTBOpa CEpHON KHUCIOTHI U A00aBbTE 2 TPaHYJbl OKCHUJL
meau. Uto Bbl HaOmomaete? IlomorpeiiTe, uTto BbI Temeph HaOmonaeTe. 3aMUINUTE ypaBHEHUE
peaKiuu.

JlabopaTopnas padora Ne 8

Tema: M3ydyeHne CBOMCTB IIEI0YEN U HEPACTBOPUMBIX OCHOBAHHUIM.

33,[[3‘-11/12 3aKPCIIUT 3HAHHUA II0 TCMC OCHOBaHI/ISI, Pa3BHUBATb HABBIKU IIPOBCACHUA Ha60paTOpHBIX
OIIBITOB, 3aIIMCh PE3YyJIbTATOB, BEIBOAOB.

O6opynoBanue: pactBop cepHoit kucnotrsl (H2SO4), consnoit kucnots (Hel), ruapokcun natpus
(NaOH), metunopanxesiii, nakmyc, xiaopup xkeneza (FeCl3), cynbdar menu(CuSO4), anroMuHui,
(Al), cynpdar mmaka(ZnSO4), mTaTuB ¢ NPOOUPKAMH, TTHITCTKA.

Xo paboThl.

3aganue 1. OTBeThTE Ha BOMPOCHI:

- Kakue BemiecTBa oTHOCAT K ocHOBaHUsIM? [IpuBeuTe mprumMepsl.

- Uro takoe menoun? [IpuBenure npumepsl.

- Kakue ocnoBanus siBisitorcest amorepusivu? [puBeanre mpumMepsi.

3ananue 2. [IpoBeanTe ONBITHI M 3aHECUTE PE3YJIBTATHI B TAOIHILY.

OIIBIT 1. OnpeneneHrue OCHOBAHUN C MTOMOIIBIO HHAUKATOPOB.

Hanelite B 2 mpoOupku 1mo 2 mi TUApPOKCHIA HATpHUs. B mepByio omycTute J1akMyc, BO BTOPYIO



KallHUTE C TOMOINbI0 MUMETKM 1 Kammo MeTwiopaHkeBbid. UTo Bbl HaOmiogaeTe? 3aHecuTe
pe3yabTaT B TAONHUILY.

OIIBIT 2. B3zaumoielicTBHE MIETOUYE C COTIMM.

Haneiite B npoOupky 2 M1 THApOKCcHIA HATpHsl U J0OaBbTE MO KaIUIsIM PAacTBOp cCylib(ara mMenu.
Uro BBl HaOMI0MaeTe? 3aHEeCUTE Pe3ybTaT B TAOJIHUILY.

OIIBIT 3. B3aumojieiicTBHE C TPOCTHIMH BEIIECTBAMU

Haneiite B mpoOupky 2mi TMApPOKCHAA HaTpus W Ao0OaBbTe 1 rpanyny amtoMuHus. YTo BB
HaOroaeTe. 3aHeCUTe pe3ysibTaT B TAOJIHUILY.

OIIBIT 4. B3zanMoaelcTBUE C KUCIOTAMH.

Hanefite B mnpoOupky 2Mi THApPOKCHIA HATpus H J00aBbTe 1 Kamiio METHIOPaHKEBBIN.
OCTOPOXHO mpuneiite B npobupky 2 mil cepHoil kucioTel. UTo Bbl Habmrogaere. 3aHecuTe
pe3yabpTaT B TaONHUILy.

OIIBIT 5. [Tony4yenue HepaCTBOPUMOTO OCHOBAHUS U €0 CBOMCTBO.

a) Haneiite B mpoOupky 2 mi XJopuj keje3a W J00aBbTE MO KaIlIsiM THUAPOKCH HATPUS 10
oOpa3oBaHusi ocajka. Takum 00pa3oM BBl TOJYYMIH THIPOKCHJ JKeje3a. YpaBHEHUE DPEaKIUU
3aMUIINTE B TAOIHILY.

Jlanee B 3Ty ke MpoOUPKY 100aBbTE OCTOPOKHO COJISIHYIO KUCTIO0TY. UTo Bbl HaOt0AaeTe? 3aHecuTe
pe3ynbTar B TaOIUILy.

0) Haneiite B mpoOupky 2 M1 xjopujaa MeAW M J100aBbTE MO KaIUIAM THAPOKCHJ HATPHS JO
oOpa3oBaHusi ocajaka. Takum 00pa3oM BBl TOJYYMIH THIPOKCHI MEIU. YPaBHEHUEC pPEaKIUU
3aMUIINTE B TAOIHILY.

Hanee B 3Ty ke MpoOUPKY 100aBbTE OCTOPOKHO CEPHYIO KUCIOTY. UTo BbI HabmonaeTe? 3aHeCUTe
pe3ynbTar B TaOIUILy.

OIIBIT 6. [Tonyuenue ampoTepHOTO OCHOBAHUS €TI0 CBOMCTBA.

Haneiite B mpobupky 2 mi cyinbdara HuHKa U A00aBbTE€ MO KarulsiM THUAPOKCUJ HATPUS [0
oOpa3oBaHusi ocajka. Paznenure conepkxumoe NpoOMpKH Ha 2 4YacTU. B TIepBYyIO OCTOPOXKHO
n00aBbTe THAPOKCH] HATPHsI, BO BTOPYIO — COJISHYIO KUCJIOTYy. UTo BBl Habmiomaere? 3aHecuTe
pe3ynbTar B TAOIUILY.

«OnbITHI B IOMAIITHUX YCJIOBUSAX, JOCTYITHON XUMHUEN».

OmnbiT Ne 1. Maruyeckoe TylieHue cBedeil colep:KUMbIM MYCTOr0 CTAKAHA

Hepe}:[ MMOCTAaHOBKOM OKCIICPUMCHTA CIIPOCHUTC Y I[EETCI‘/’I, KaK 3aTyLIUTb IJIaMs CBCYM. OHI/I, KOHCYHO
K€, BaM OTBCTAT, YTO CBCYKY HAIO 3aAYyThb. CHpOCI/ITe, BCPAT JIX OHH, YTO BbI CMOXKCTC 3araCuTb
OT'OHb ITYCTBIM CTAKAaHOM, IIPOU3HCCA BOJIIIEOHOE 3aKJIMHAHHUE?

HGHBI IlomecTuB B cTakaH coay U YKCYC, IIOJINTH IIOJYYCHHBIM I'a30M Ha 3aK)KCHHYIO CBCUY U
II0raCuThb €€.

Jl1st mpoBeIeHNs SKCIIEpUMEHTA ITOHAI00STCS:
yKCyC 3 yaltHbIC JIOXKKH,

coJia 2 YyalHbIe JIOKKH;

CTaKaHBbI;

cBeuu 3-4,

CITMYKH.

ITocTanoBka onkITa.

HaceinbTe B cTakaH cozbl U 3aJIelTE €€ YKCYCOM. 3aXXTUTe HECKOJbKO cBeuel. [logHecure crakaH c
COJION M YKCYCOM K JPyroMy CTakaHy, HEMHOTO MEPEKJIOHHUB €ro, 4TOOBI MOJYyUYEHHBIN B MpoLecce
XUMUYECKON peaklUMM YTIEKHUCIBIM ra3 NepeTeK B IIyCTOU crakaH. [IpoHecuTe cTakaH ¢ razoM Hanx



CBEYaMH, KaK ObI MTOJIUBASI M TLIAMSI.
Pesynbrat u HayuyHOE OOBSICHEHUE.

[Ipy B3aMMOAECMCTBAM COMABI M YKCYCA BBIIEIACTCS YIVIEKUCIBINA a3, KOTOPBIM, B OTIUYHE OT
KHCIIOPOJa, HE MOAJNEPKUBACT TOPCHUE:

CH3—COOH + Na+[HCO3]— — CH3—COO— Na+ + H20 + CO2

CO2 Tsxenee BO3ayxa, a TOTOMY HE YJIETAaeT BBEPX, a OCENAECT BHMU3. biiarogapsi 3ToMy CBOWCTBY
MBI IMEEM BO3MOXKHOCTb COOpaTh €ro B MyCTOW CTakaH, a MOTOM «BBUIUTH» HA CBEYH, TEM CAMBIM
3aracuB WX IUIamsl.

OmnbiT Ne 2. Kak HaayTh IIAPUK COI0H M YKCYCOM.
Uro nenaTh eciau HEeT Hacoca JUIsl Ha/lyBaHUs BO3AYIIHBIX IAPUKOB, a HY)KHO HaJAyTh MHOTO
0O0JIBIINX HIAPOB B TIOMAIIHUX YCIOBUSAX?

[enb: HAMOTHUTH BO3IYIIHBIN APUK YTJIEKUCIBIM T'a30M, KOTOPBIM BBIAENSIETCS NMpU 100aBICHUN
COJIbI B YKCYC (TallleHUE COJIBI).

Jl11s ipoBeIeHUs SKCIIEpUMEHTa MMOHAI00STCS:

OyTBUIKA;

BO3YILIHBIN [IAPUK;

MUILIEBas COMA;

YKCYC.
[TocTaHoBKa orbITa.

Hacpimaem HemHOro coapl B mapuwk (He Oosiee 3-4 dyailHBIX Jokek). s ymoOcTBa MOXKHO
UCIIOJIB30BaTh BOPOHKY WJIM OOBIYHYIO JIOKKY. B OyTBUIKY 3anuBaeM HEOOJBIIOE KOJIUYECTBO
YKCyca M OCTOPO’KHO HaJeBaeM IIapUK Ha TOPJBIIIKO OYTBUIKM TakKuM oOpa3oM, uToOBI colla He
IpocChINayiach B OyThUIKY. [lociie moAroTOBUTEIEHOTO TIPOIecca MPUTTOTHUMHUTE IAPUK TaK, YTOOBI
coJla BBICHITIANIACH B OYTBUIKY. YKCYC Ha4HET OyJIbKaTh M NCHHUTCS, HE CTOMT 3TOTO OOSTHCS, ITO
BBIJICJISICTCSL YTIICKUCIIBINA Ta3, KOTOPBIA B UTOTE M HAIyeT Haml MIapuK. HeCKoIbKO CeKyHT U IapuK
HaJIyT, TOJBKO TpUACPKHUBaiTe ero, a To yneTut! Oka3piBaeTCs BOT TaK MPOCTO MOKHO HAIyTh
IIAPUK COJON U YKCycOoM!

Pesynbrat u Hay4HOE OOBSICHCHHE.

OneIT OCHOBaH Ha B3aUMOJEHCTBUE KUCTOTHI (ykcyc) u conu (coma). Ilpomcxoaut peakuus
HEHTpaTM3aIuU: T.€ BBIICISACTCS YIJICKHCIBIN Ta3 U BOJa.

CH3COOH+NaHCO3 — CH3COONa+H20+C02

["a3, BBIIENSIOMIMIICS B TPOIECCE PEAKIMH, MOCTENEHHO 3arojHSeT BCE MPOCTPAHCTBO U, HE
MOMEINasch B 33JaHHOM O0beMe, HauMHaeT JaBUTh HAa CTEHKH IIapuka. Pe3wHa pactsruBaercs,
IIapUK HaTyBaeTCs.

OmnbiT Ne 3. Pe3unoBoe siiiino.
Kak Bcem M3BECTHO, KypHHOE SIMII0 MMEET BHEIIHIOI TOHKYIO O0O0JIOUKY (CKOPIYIy), OCHOBHBIM
XUMHYECKUM KOMIIOHEHTOM KOTOpOH sABJseTCs Kainpuuil. [IpoBenémM HMHTEPECHBIM XWMHYECKHUI
ONbIT C SWIOM B JOMAIIHUX YCIOBHUSIX. OKCHEPUMEHT HY>KHO MPOBOAWTH 3apaHee.



Lenn: paccMOTPETh, KaK CKOPITyTa IMOJTHOCTBIO PACTBOPUTCS, €CIIM IIOMECTUTh KypPUHOE SO B
YKCYC ¥ TIPOJIEP’KaTh TaM OKOJIO 3-X THEH.

J171s1 TpoBeICHUS SKCTIEPUMEHTA MOHAI00STCS:

CTaKaH;

YKCYC;

CBIPO€ KypHHOE SIULIO.

[TocranoBka omnsira.

HamuBaem B crakan ykcyc mnumeBoil. [loMmemaeM cblpoe KypHHOE SIUII0O B CTaKaH C YKCYCOM.
OcraBnsiem sifno B crakaHe Ha 3 aHA. [locime 3TOro MOXHO IOKa3bIBaTh "pE3WMHOBOE SHIO"
3pUTEIISM.

Pesynbrat u HaydHOE OOBSICHEHHE.

Ecan moMectuth KypuHOE SHIIO B YKCYC W TpOJEpKaTh TaM OKOJO 3-X JHEH, TO CKOpiyma
MOJIHOCTBIO pacTBopUTcs. Ckopilyna pacTBOpSETCS H3-3a TOrO, 4YTO COCTOMUT OHA M3 KaJblLMs,
KOTOPBIA BCTYMAeT B PEAKIUIO ¢ YKCycoM. SIl0, IpH 3TOM, COXpPaHUT CBOKO (opMmy, Omaromaps
HAJIMYUIO TUICHKA MEXIY CKOPIYION M COACPKUMBIM siiilia. ECIM BBIKIIOYKTH CBET U MOJHECTH K
HeMy (OHAPHK, TO SHUIIO MIPEBPAIAETCS B CBETAIIYIOCSA KarCymy.

Kanpiuii, Haxomsmiuiics B CKOpJAyMeE siflla, MpopearupoBai ¢ YKCYCHOW KHCIOTOM, 00pa3oBaB
pacTBOp aierara KaiblMs, a OeIOK M JKEITOK JeHATypUpoBaiu (M3MEHUIU (opMy OETKOBBIX
MOJIEKYJI) TMOJ JACUCTBUEM KHCIION cpenbl (IeHaTypauus Oelka MPOMCXOAUT HpU TEMIEpaType,
KOTJIa SIHI0, HAIPUMEp, BapUTCs).

C3COOH + CaC0O3 (CH3CO00)2 Ca + CO2 + H20

OnbIT Ne 4. ObecuBeyuBaHUE PACTBOPA MAPTaHIIOBKH
Kaxxaplii MOKET YHCTYIO MPO3payHyl BOJY CHAelaTh LIBETHOM, NO0OaBUB B Hee KakKOH-HHOYIb
Kpacku, a BOT HA000POT, CIENaTh IPSI3HYIO BOLY MPO3PAYHOIl MOKET HE KaXKIIbIN.

[ens: [Toka3zaTk Ha OMBITE PEAKIMIO HEUTPATU3AMU TIEPMAHTaHATa KaJusl.
Jli1s ipoBeieHUsI SKCTIEPUMEHTA MTOHAI00STCS:

mapranmnobka (KMnO4)

aKTUBHPOBAHHBIN YTOJb

CTaKaH C BOJOH

IlocTaHoBKa OIIbITA.

Cnenath pacTBOp ImepMmaHranara kaiaus. [lomokuTe B CTakaH C pacTBOpOM TaOJeTKy
aKTUBUPOBAHHOTO yriid. BusyallbHO, Kak pe3ysibTaT, Mbl BHJIUM OO0ECHBEUMBAHHE OKPAIIEHHOTO
pactBopa!

PesynbTaT 11 HayuyHOE OOBSICHEHUE.

DTOT ONBIT ABJISETCS CaMbIM MPOCTHIM U HAIVIATHBIM CIIOCOOOM IMOKa3aTh siBeHHE copOuuu. Kak
U3BECTHO, AKTUBUPOBAHHBIA YIOJIb UMEET OYEHb LIEPOXOBATYIO U Pa3pBIXJICHHYIO IOBEPXHOCTD.
CyTp ompITa B TOM, YTO €CJIM MOIPY3UTh (3aKMHYTb) Yrojlb B PAcTBOP, OKPALIEHHBIM KakUM TO
KpacHUTEJIEM, WM JK€ MapraHlOBKOW, OH IOIVIOIIAeT pPAacTBOPEHHOE BEIIECTBO HA  CBOIO
MIOBEPXHOCTb. MBI COBEPIIMIN IIOKA3aTEIbHYI PEAaKLUUI0 HEWTpaIu3allii COJIM MAapraHleBON
KHUCJIOTBI.



OmnbiT Ne 5. 3yOHas nacra 11 CJI0OHA
Bbl korna-HuOy b BUIENN «IIEHHBIN BYJIKaH», MHOTO - MHOTO ryctoi neHsl? Her? Torga aror
SKCIEPUMEHT JJis1 Bac!

J171s1 TpoBeICHUsT SKCTIEPUMEHTA MOHAI00STCS:

6% pacTBOp MEPEKUCH BOJOPOIA,

HOIUT KaJTHS,

KUKOE MBLIO WIIA CPEACTBO ISl MBIThSI TOCYIbI,

S Karespb J000ro MUILEBOr0 KPaCUTEINs,

2 JT0KKH TEILJI0N BOJIBI,

JUTPOBAs TUIACTUKOBAst OYTHIIKA, BOPOHKA, Tapelka, MOHOC.
ITocTanoBKa ombITa.

Buumanue! 6% pacTBOp nepekucu BOJOPOAA MOXKET OTOENUTh KOXY WM Ja’Ke BbI3BaTh OKOT!
[TosrTomMy He mpeHeOperaiiTe mpaBuIaMu TEXHUKU 0€30MACHOCTH W UCIOJIb3YHTE mepuaTku. 3yOHast
racTta Juisi CJIOHa OCTaBJISIET MSATHA, MO3TOMY OyJbT€ YBEpPEHBI, YTO MCHAYKAHHYIO MOBEPXHOCTb
MOXHO OyzAeT oTMBITh. He npoOyiiTe Ha BKyC MOJYUYMBIIYIOCS TIEHY U TeM OoJiee He TJI0TauTe.
Baxno. Hcnonb3oBath MeHee, yeM 6% pacTBOop mepekHcH BOJOpoJa He HykHO. Huuero He
noyyutcsa. Yem Bblllle KOHLEHTpalus, TeM Jydiie. Ho 4em Bbllle KOHIEHTpauus, TEM ONacHee
CTAHOBUTCSI PACTBOP MEPEKUCH BOAOPOAA.

Bossmem mogHoc u crakaH. . Hameem B ctakan 50 miu 30%-HOM mepekucu BoOJOpoja, J00aBUM
HECKOJILKO Kameib CPeACcTBa IS MBIThS TOCYAbl M 2 T MHIIEBOro kpacutens. Ilepemernaem
noyiydeHHbI pactBop. Ilpuiabem 50 M KOHIIEHTPUPOBAHHOTO pacTBopa HOAWAA Kaaus |
HAOJIIOJaeM TICHHBIM BYJIKaH.

Pesynbrat u Hay4dHOE OOBSICHEHHE.

[lepexucy BomOpoAa pasnaraercs Ha BOoAy U Kuciopod. Moaua kamusi BBICTYyNaeT B KauecTBe
KaTajau3aTopa M YCKOpPSIET 3Ty peakiuio. Brpiaenstomuiics KUCIOpPOa BCIIEHUBAET CPEACTBO IS
MBIThSI TIOCY/IbI, 00pa3ysi TyCTyIO MEeHYy, a MUIIeBOM KpacuTenb Nnpuaaet eil user. [leHa momyvaercs
IUIOTHOM M JIOJITO HE OCE/IaeT U3-3a HU3KOTO COAECP KaHUSI BOJIbI

2H,0, —> 2H,0 + O,

OmnbiT Ne 6. CBeTsALIUIiCA TOMUIAOP.
[TonpoOyiiTe caenaTh O4YE€Hb MPOCTOM, HO B TOXXKE BpeMs O4YeHb d(D(PEKTHBI XUMUYECKUN OIBIT
«ceTsmuiicss momuAop». llomydeHHbII B pe3ylbTaTe HSKCHEPUMEHTa CBETANIMICS ToMaT
KaTerOpUYECKU HENb3sl YIOTPEOISITh B MHIITY.

[lens: cnenath CBETALMICS TOMUIOP.

Jiis mpoBeACHUSI DKCTIEPUMEHTA MTOHAI00SITCS:
TIOMHUJIOP;

LIITPULL C UTOJIKOM;

cepa co crimuek (1 kopoOoK);
«bemuznay 2-3 Mi;



30% mepexuch Bogopoa — 3-4 M.

[TocranoBka ombITa.

[lepexucey Bosoposa cBOOOJHO MPOJAETCS B alTeKaX, BaxKHO YTOObI oHa Obuia He MeHee 30%. Ecnu
HE HaiiJieTe Takoro, TO MOKHO MCIIOIB30BaTh KPEMKUN pacTBOp TabieTok ruapomnepurta. «bennsay»
MOKHO 3aMeHUTh Ha ['mnmoxmoput Hatpus. Korma Bce roToBo, B HEOOJBIIYIO €MKOCTH 3achIaeM
cepy co cnuuek u nobaBisiem «bemmsny». OctaBiseM Ha 20 MUHYT 3TOT pacTBOp B MOKOE, IO
MOMEHTa TIoKa He oOpa3yeTcs 2 cios. HaGupaem pacTBop B IIMPHUIl U CO BCEX CTOPOH OOKaIbIBAEM
HAIIeTO TMAIeHTa, OH e moMuaop. [locie WHBEKIHH aKKypaTHO BBOAMM B CaMblii LIEHTP
MOMHJIOPA TMEPEKUCH BOJIOPO/IA, BHIKIIIOYAEM CBET M HACTAXKIAEMCS Pe3yIbTaToM!

Pesynbrar 1 HayuyHOE OOBSICHEHHE.

B nmanHOM ciydae MBI IMEEM JIETI0 ¢ Pa3sHOBHUIHOCTHIO JTFOMHHECICHIIMH TTOJyYMBITUM Ha3BaHHE -
XEMUJTIOMUHECIICHITUSI - CBEUYCHHE, HCIIONB3YIONIEe HSHEPIHI0 XMUMHYECKUX pEaKIud, IPYrHMU
CIIOBaMH, XEMIJTIOMHUHECIICHIIUSI 3TO JIFOMUHECICHINA (CBEYCHHE) Tel, BhI3BAaHHAS XUMHUYECKUM
BozzeiicTBueM. [Ipoucxoaut peakuus okuciaeHHs (ocdopa MEPOKCHAOM BOAOPOoAa. A TOMHUIOP
MOJYYaeTCsl MPOCTO HEOOBIYHOM eMKOCThIO sl peareHToB :) CorjacHTech €Ciid Obl PEaKTHUBBI
CMEINIMBAJIM NPOCTO B IPOOUPKE UM CTaKaHEe TO BCE BBITIIAIENO Obl HE CTONb 3(PPEKTHO.

OmnbiT Ne 7. CexkpeTHoe nocj1aHue.

HeBuaumeie yepHmIa peACTaBIAIOT COOON pacTBOP JuIsl MHChMa Ha Oymare. M3Ha4yanbHO HAAMKCh
HEeJb3sl YBUJETh, HO JO TEX MOp MOKa K YepHUJaM He OyAeT MPUMEHEHO KaKOe-TO XMMHYECKOE
BozjeiicTBUE. CylleCTBYET MHOKECTBO BCEBO3MOXKHBIX PELENTOB HEBUAMMBIX YEPHUII, OJIHAKO
OOJBIIMHCTBO M3 HHUX BCE-TaKW OCTAaBISAIOT Clebl Ha Oymare, KOTOpPhIE MOYXKHO YBHUICTh
HEBOOPYXEHHbIM B3TJIAA0M. CerojiHs »e€ Mbl C BaMU MPUTOTOBUM HACTOSIIHUE IIIMHUOHCKHUE
HEBUUMBbIC YEPHUJIIA, KOTOPHIE HEBO3MOMXHO 3aMETUTD J0 MPOSBICHUS.

[lesb: HaUCaTh CEKPETHOE MOCTAHUE.

J171s1 TpoBeICHUS DKCTIEPUMEHTA MTOHAI00STCS:

JIMMOH,;

Oymara;

anTeYHbIN WO,

BaTHAasI IaJI04Ka;

CTakaH C BOJOM;

KHCTOYKA.

ITocTaHoBKa onkbITa.

Hammcats MuchbMO JTMMOHHBIM COKOM HJIM PACTBOPOM JIMMOHHOM KHCIOTHL. UTOOBI €ro mpodecTsb,
pPacTBOPUTH B BOJI€ HECKOJILKO Karejib alTeYHOTO MOJia U cJieTKa CMOYUTDh TEKCT.

Pe3ynbrar u HaydHOE OOBSICHEHHE.

[Tonyuynnoch HamucaTh MOCIAHWE HEBUIAMMBIMU YEPHUJIAMH, KOTOPBIE IMOJI BO3JACHCTBUAMH MapoOB
BOJIbI M M10J1a CTAHOBSTCS BUJIUMBIMHU.

OH OH



HOOC-CH2-C-CH2-COOH +2I2 HOOC-CH-C-CH-COOH + 2HI

COOH I  COOHI

OmnbIT Ne§. Csetodop.
Eme oqun 3aHMMaTeNbHBIA M OY€Hb KPACHUBBIM XUMHUYECKUHN OMBIT 10 HazBaHueM CBetodop. DToT
AKCIIEPUMEHT MOXHO CMEJIO OTHECTH K JIYUIIINM XUMHYECKUM (PoKycam Jyisi IeTEH.

['maBHBIM JEUCTBYIONIMM BEIIECTBOM B XUMHUYECKOM oOmbiTe CBeTOPOp SABISETCS KpacUTEb
WHJUTOKapMUH. DTO €ro MpOCTOE€ HA3BaHWE, HACTOSIIEE 3BYUMUT TakK: JTUHATPUEBAS COJIb WUHAUTO-
5,5'-nucynbpokucnorel. UHIUrOKapMUH MPUMEHSIOT KaK MHILEBbIE KPAacUTENIH B MPOU3BOJCTBE
HAaMUTKOB W BBINEYKHA, KOTOPHIM HY>XHO NPUIATh CUHUM I[BET, OH JaXXK€ 3apETUCTPUPOBAH KakK
numeBas qo6aska E132 wnu uaaurotuH. B xumum ucnons3yercs kak peareHT. Ero cnmoco6HOCTH
CITY>KUTb MHAUKATOPOM MBI UCIIOJIb3yeM MPOBOAsS onbIT CBeTOdOp.

Jlnst mpoBeZieHUST SKCIEPUMEHTA TMOHAT00SITCSA: WHAWTOKAPMUH, TJIIOK03a, KayCTHYECKas Coja,
ropsiuas Bojia, 2 CTeKJISIHHBIX COCY/1a,3allIUTHBIC TIEPUYaTKH

IloctanoBka OIIbITA, PC3YJIbTAT U HAYUYHOC O0OBSICHEHHE. O6paTI/ITe BHHMMAHHUC, YTO AJIA 3TOI'O OIIbITa
MBI 00513aTEJILHO HOJKHBI HCIIOJIB30BATh IICPYATKH. BO'HepBBIX, MOXHO HCIIAaYKaTb PYKHU
HWHIUTOKaApMUHOM, a4 BO-BTOPBIX, KAyCTUYCCKaAd COJa (FHI{pOKCI/II[ HanI/I}I) O4YCHb CUJIbHas HICJIIOYb
crocoOHas HAaHECTH XMMHYECKHUI 03KOT.

Jlis Havana B OJHOM CTEKJISIHHOM cocyle pacTBopuM 4 TalJIeTKH TJIIOKO3bl B HEOOJBIIOM
KOJIMYECTBE ropsiueii Boabl. 4 TabneTku 3To 2 rpamma. [IpuirBaemM K pacTBOpy TIIIOKO3BI PacTBOP
okoJio 10 mMr pactBopa kayctuyeckoi cobl. [lomyunnu mienoyHoi pacTBOp Ioko3bl. OTCTaBiIsieM
€ro Mmoka B CTOPOHKY. Bo BTOpoM cocyne pacTBopsieM HEKOTOpOE€ KOJIMYECTBO WHIUTOKapMUHA.
[Tonywaercss cunuii pactBop. Temnepp OCTOPOKHO BIMBAaeM B CHHUM pacTBOpP IIEJIOYHOU pacTBOp
TIIOKO3bl.  JKUAKOCT HM3MEHUT IBET Ha 3€NeHBbld. ODTO CHUHUM HMHIUTOKAPMUH OKHUCISETCS
KHCIIOPOJIOM BO3/yXa, T.K. KUAKOCTh HACBINIAETCS TUM Ta3oM Inpu mnepenuBaHuu. [locrenenHo
3eNEHBIN pacTBOp OyJEeT CTAHOBUTHCS KPacHBIM, a 3aTeM KENTHIM. JelcTBUTENBHO, Kak cBeTodop!
Ecnu x&nThiif pacTBOp pe3KO BCTPAXHYTh, TO OH BHOBBH CTaHET 3€JEHBIM, T.K. KUAKOCTh HACHITUT
KHUCIIOPO/I.

OmnbiT Ne 9. dapaoHnoBa 3Mesi U3 COAbI M caxapa
dapaoHoBa 3Mesi — 3TO coOMpaTelbHOE HAa3BaHHE XMMHUYECKHUX PEaKIHid, pe3yJIbTaTOM KOTOPBIX
SBJISIETCSI MHOTOKpPAaTHOE YyBelMYeHHEe oO0beMa peakTHBOB. Bo Bpems peakiuu pes3yibTHpYIOIIee
BEIIIECTBO OBICTPO YBEIMYMBAETCS, MPU ITOM H3BUBAACH Kak 3Mes. A moueMy 3Mmes (hapaoHoBa?
Buaumo TyT cymiecTByeT OTChUIKa Ha OMOJICHMCKHMIA CIOXKET, Korjaa Mowuceidl TpoJIeMOHCTPHUPOBAT
dapaony 4yn0, OpOCHMB CBOM MOCOX Ha 3€MIIIO, NPEBPATUBIIUICSA B 3Mel0. be3omacHblil OMBIT B
JIOMAITHUX YCJIOBUSX HaM IMOMOTYT MTPOBECTH OOBIYHAS cOJa U caxap!

Jlist IpOBeNeHHS SKCIIEPUMEHTa MOHAN00STCs: MPOCETHHBIN Necok, 95% cnupt, caxapHas mynapa,
MULIEBAst coza.



[TocranoBka ombiTa. 13 mecka HacklaeM HEOOMBIIYIO TOPKY, MPOMUTAHHYIO CIIUPTOM, Ha BEPIIUHE
9TOW FOpPKH Jies1aeM HeOOJIbIIoE yIiTyOieHne. 3aTeM CMEUIMBAEM YaiHyI0 JIOKKY CaxapHOU MyJIpbl U
YeTBEPTH JOXKKHU conbl. [lomydennyio cmech 3achimaem B «kpatepy». llompkuraem cimpT (3T0 MOXKET
3aHATh HEKOTOpoe BpeMs). [locTenenHo cMech Ha4HET MpeBpaIlaThCsl B YEPHBIE IIAPHKH, a TOCTe
TOTO KaK BECh CIUPT MPOTOPHUT, CMECh PE3KO TOYEPHEET M M3 He€ HAuHET BBHINNOJ3ATh (papaoHOBa
3mest!

Pesynbrar u Hay4HOe oOBsicHeHHE. Bo BpeMmsi TOpeHusI cupTa MPOUCXOTUT PEaKIUs Pa3IoKEeHUs
combl u caxapa. Coza pasiaraercsi Ha yIJIEKHCIHbIH ra3 ¥ BOASHOW map. a3l BCIydHMBaIOT Maccy,
MOSTOMY HaIlla «3Mesh MO3ET M U3BUBAETCA. TeI0 3MeH COCTOUT U3 POJAYKTOB TOPEHHSI caxapa.
2NaHCO3 = Na2CO3 + H20 + CO2, C2H50H + 302 = 2C0O2 + 3H20

Huokcun yraepoga CO2, BhIACHAIOMIMICS MPU PA3NOKEHUH THAPOKapOOHATa HATPUSI U TOPEHUU
STUJIOBOTO CIIMPTA, a TAaK)KE BOJSHBIC Napbl BCIyYHBAIOT TOPALIYI0 MAcCy, 3acTaBisis €€ IMOJ3TH,
Kak 3Mesl. UeM J1oi1bliie rOpuT CIUPT, TEM JIMHHEE MoydaeTcs «3Mes». OHa coCcTOUT U3 kapOoHara
HaTpust Na2CO3, cMemaHHOro ¢ MeJlbYallllMMKU YaCcTHYKaMM YTJsl, 00Opa30BaHHOIO MPU TOPEHUU
caxapa.

3akiroucHue

Takum 00Opa3om, MBI COBEPIIMIN pa3IMYHbIE XMMHUYECKHE peakuuu. Harmra mpaktuueckas pabora
SIBJISIETCS HEOCIIOPUMBIM JIOKA3aTEIHCTBOM TOTO, YTO XUMHS — ATO HMHTEpPECHEWIas W3 HaykK, a
IKCIIEPUMEHTHI SIBJISIFOTCSA €€ HEOThEMJIEMOW YacThlO, TTIOMOTAIOIICH WHTEPECHEe MOJYyYUTh HOBBIC
3HaHus. B Xo7e paboThl Bce 3a/1au BBITTOJTHEHBI MOTHOCTHIO.

BriBonarnl

XUMHS YIUBHUTENIbHA, B 9TOM MBI yOenuauch TO4HO. Harmei 1enpio ObUTO JT0Ka3aTh, YTO XHUMHIO
MOXET TOHATH KaXKbli, KTO XOTh HEMHOIO 3auMHTepecoBaH €. Iloka3zaTenbHOCTh — OAMH U3
TJIABHBIX METOJIOB IPOIAaraHjbl 4ero yrogHo. MMeHHO Ha 3ToM MeTone Oblla OCHOBaHA Hallla
pabora.

OkcnepuMeHThl. OHM OBLITM caMOW BaXKHOW 4acThIO M PAOOTHI aIXMMHUKOB, U y4eHBIX XIX Beka, U B
Haire BpeMs. M Mbl noctynuin Takke. Ha Hammx riiazax mpoMCXOJUIIA caMble€ pa3HbIE PEaKIUU:
MBI YBUJIEH, KaK KHJIKOCTA MEHSIOT CBOM IIBET, MOTYIIMIM CBEUYY COJECPAKUMBIM ITyCTOrO CTaKaHa,
KYpPUHOE SIAII0 IPEBPATIIIM B pe3nHoBoe. Heyxenu 3To Henb3st Ha3BaTh uyaoM? Ho 3Tu uyzgeca Mbl
JIETKO OOBSCHUIIN, OMHUPASCH JHUIIh HA XUMHUYECKHUE 3HAHUS.

B 3akmrouenue, xoTenoch Obl cKa3aTh: BEphTE B Uyjieca, 3HalTe, YTO BECh HAIll MUP COCTOMUT M3 HUX
1 BCE JKMBOE - YK€ BEJIMKOe 4y/10. B Haiiem npoekTe HaMm yAanoch Mo3HaTh MaJlyl0 4acThb TOTO, YTO
MOXET COBEPIIUTh HayKa, HO KW3Hb HEMPEMEHHO €I[e¢ MHOTO pa3 OyJeT CTaJKHBaTh HAC C TAKUMU
IIOMCTHHE BOJIIIEOHBIMH SIBICHUSIMU XUMUH.

«J171s1 MEHSI XUMHSI — 3TO BOJIIECOCTBO, 3TO MPUKIIOUCHUEY.

OueHovHbIe MATEPUAJIBI VIS IPOBEPKHU

Pe3y/IbTATHBHOCTH BbINOJIHEHUS ONOJHUTEIbHOI 001Iepa3BuBaomieii
NpOrpamMmblI

«YIUBHUTEJIBHOE BOKPYT HACH

JUJist OLIEHKH NMPaKTHUIECKOi paboThl HCIOIB3YIOTCS J1Ba OCHOBHBIX KPUTEPHSL:
1) VYwmenue 3¢pexkTHBHO paboTaTh MHIUBUIYATHHO | B TpyIe. CobmroneHmne
Tb npuBHIIOTHEHNH IPAKTHYECKUX PA0OT YMEHHUS pacupeensiTh GyHKINN



U POJIU B

COBMECTHOM ACSITEIHLHOCTH, OCYIIECTBISATh B3aUMHBI KOHTPOJIb B COBMECTHOM padoTe.
2 YMeHHe MPOBOJHTH MPAKTHIECKYIO Pab0OTy, COONI0Iasi TEXHUKY O€30MaCHOCTH.

YpoBHH c()OPMHPOBAHHOCTH NMPOAYKTUBHOM I'PYIIIOBOM
KOMMYHUKALHMU:

1-2 Gasuta

| ypoBeHb— HU3KHIT

Il ypoBeHb— cpennuit
3-4 bama

[l ypoBeHnb— BBICOKHIA
5-6 6anoB

Kuaaccuduxarop asst oneHnBaHusA YPOBHA CPOPMUPOBAHHOCTH
NPOAYKTUBHOM IPyNIOBOil KOMMYHUKAIMHU

Ymenue 3phekTuBHO
paboTaTh B rpynme

[TokazaTenu chopMUpPOBAHHOCTH

| YpoBens 1-2 Ganna

Il YpoBens 3-4 6amna

1l YpoBenr 5-6

Oayu10B

Ymenue paboTarh B
KOMaH/1e

He pearupyer Ha
pOCKOBI OPYTUX
yJammxcs o0 OKa3aHUU
MTOMOIIIH; Tpedyer
MOCTOSIHHOTO ~ KOHTPOJIsSt
npu BBITIOJTHEHU U
3a/laHusl, HE MPOSBIISIET
UHUIUATUBY npu
BBITIOJTHEHUH pa0OTHI.

He Bcerma or3piBaeTcs
Ha TMpoCchOBl OKa3aTh
nmomMompb B  pabore;
WHOTJAa  OTBJICKACTCS
pH BBITIOJTHCHU T
3a/laHusl; [PUHUMAET
NOCWJILHOE y4YacTHhe B
pabore TPYIIIIBI,
NBITASIChH MPOSIBUTH
UHUIUATUBY.

YMeeT oka3aTh

3¢ (PEeKTUBHYIO TOMOIIH
B Tpymime
OTBETCTBEHHO, HE
OTBJIEKAsICh,
BBITIOJTHSIET 3a/IJaHUE;
NPUHUMAET aKTUBHOE
ydactue B pabote
IpyNIbl, TPOSBIISET
WHUIUATUBY,
npesaras uiaeH.

YMeHue npuHUMarh
U aHAJIU3UPOBATH
MHEHUS APYTUX

[pu BBITIOJTHCHHUH
3aJJaHHs YacTO CO3/acT
KOH(JIUKTHYIO
CUTyaIlio; HE MOXKET
CIIOKOHHO  BBICIYIIATh
JPyroro YeIIoBeKa,
9acTo nepeduBaeT npu
OOIICHWW,  HaBs3bIBas
CBOIO TOYKY 3pCHHUSI.

ITerTaercs CTPOMTH
OTHOIIIEHHS B KOMaH/IE
HAa OCHOBE JOBEpHS,
HE BCerjga  yBaxkas
TOYKH 3PEHHUS IPYTHX.
WHorma npoBoIupyeT
KOH(JIMKTHYO
CUTYaIINIO, HE BCera
BHHUMATEIHHO
CIyIIaeT
cobeceqHUKA.

Ymeer CTPOUTH
OTHOUIEHUS B KOMaH/E
Ha OCHOBE JIOBEpHs,
yBaXkasg TOYKU 3PECHUS
npyrux. CrokoiHo, He
co3gaBas
KOH(PJIMKTHYO
CUTYallHIO, BEJIET ceOsl

B TeUueHue BCEU
paboTBl TpyNmbl, HE
nepeduBaeT

co0eceTHUKa TpU
OOIICHHH.




Knaccudgukarop 148 OueHMBAHUSA NPAKTHYECKOH pPadoThI

baan | Kpurepuii Kpurepuii
Crnoco0HOCTh IVIAHUPOBATH U Ymenne 3ppexTHBHO padoTaTh B rpynimne
NPOBOJAUTH
HCC/IeI0OBAHNE/TIPAKTHYECKYI0 padoTy

2 OO0yuaromuiicss He JOCTUT OOyuaromuiicsi He JOCTUT CTaHAapTa,
CTaHJapTa, MPECTaBICHHOTO HIKE TMPECTAaBICHHOTO HUXKE KPUTEPUSIMH
KPUTEPUIMHU

3 | Obyuaromuiics HE MoskeT | OOyyvaromuiicss TBITa€TCd COTPYJIHUYATH C
CaMOCTOSITEIbHO ~ ONPENENHUTh  LeJb | APYTUMHU yYalluMHUCS, TpeOyeT HalOMUHAHUs
WCCIEJIOBAaHUsA, COCTaBUTh XOJ PaOOThL, | U KOHTPOJIA. VYuenuky HEOOXOTUMBI
3aTpy/IHSAETCS OOBSACHUTH BBIMOJIHAEMBIE | pEKOMEHIAMU 1O padboTe ¢ Jab0paToOpHBIM
NecTBUS. YUYEHUK HE MOXKET OLIEHUTH| 000pyAOBaHHEM.

MPEJI0KEHHBIA METO/I.

4 | OOyuaromuiics wHOTHa oOpamaercs 3a| OOydaromiuiics OOBIYHO COTPYJHHYAET C
MOMOIIBI0  JUIsl  ONpeAesieHUs]  1eNd | APYTMMHU YYeHHKaMu, CcOOJI0JaeT MpaBuia
UCCIIeI0BaHus, neitaercsi| Th, HO mHOrga TpebyeT pexoMeHJauui o
CaMOCTOSITEIbHO  TUIAHMPOBATh  XOJ| IPUMEHEHUIO J1a00paTOpHOro 000PYAOBAHMSL.
paboThl, TpelaCTaBisieT  OOBSICHEHHE,

MBITAETCS OLICHUTH MPEATI0KCHHBIM
METO/I, HO HEJJOCTATOYHO TOYHO
UCIOJIb3YET XUMUYECKUH S3BIK.
5 | OGyuarommuiics camoctosTenbHO | OOy4varonuiics  ycmemHo — paboTaeT B

onpezenser 1enb paboThl, IMIAHUPYET
X0J paboTbl, OOOCHOBBIBAET KaXJ0€
neicTBue, UCTIONB3YS HAy4YHOE
paccyxkaeHue.  YUYEHUK  OIICHUBaeT
peI0KEHHBIMMETO/I.

KOMaH/ie, YBaKa€T MHEHHUE JPYrux. 3HAeT U
coOmomaer mnpaBuina Th, camocTosATeIbHO
BBIMIOJHSIET PabOTy, MPUBOAUT B MOPSJIOK
cBOE pabouee MecTo.




10.CIIMCOK JIMTEPATYPBI.
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benwko E. Becenbie Hay4uHble onbITHI 1 AeTei. 30 yBIeKaTeIbHBIX YKCTIEPUMEHTOB B
JOMAIIHUX ycnoBusX. - M3marensctBo [Tutep, 2018.

Nuu A. Cembaecst Oorateipeii. - Mocka, M3natensctBo Mup, 1967 r

JleBunikuii M. M VBrnekarenbHas xumusi. [IpocTo o cioxHOM, 3a0aBHO O CEPHE3HOM. -
ACT, 2000.
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Cubopr I'. Xumus. Kypc nns cpenneit mkossl. - Mocksa, U3natensctso Mup, 1972.

Meroauueckoe nocobue. Peanm3zanys o0pazoBaTeNbHBIX MPOrPaAMM €CTECTBEHHOHAYYHON M TEXHOJIOTHYECKOH
HaIPaBJIEHHOCTEH 110 XUMHUH C MCIT0JIb30BaHUEM 000pyaoBaHus 1eHTpa «Touka pocra» I1. U. becaios M.B.
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