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HHOACHHUTEJIBHASA 3AIIMCKA

JlonmonHuTenbHas ~ oOmmeoOpa3oBaTeabHas  OOIMepa3BHBAIOIIAsl  MpOrpaMma
«Y TUBUTENbHOE BOKPYT HAC» E€CTECTBEHHOHAYYHOW HAIPaBICHHOCTH, MMEET 0Oa30BBIii
YpOBEHb U MpeIHaA3HaueHa [l (GOPMHUPOBAHUS Yy 00YUAIOIUXCIUHTEPECa K XUMHUH KaK K
Hayke. M3BeCTHO, YTO 3HAKOMCTBO JI€TE€H C BELIECTBAMH M XUMHUYECKUMH SBICHHUSIMU
HauMHAETCSI B paHHEM JercTBe. JleTM HayuMHAIOT SKCHEePUMEHTUPOBATH JOMa C
ObITOBBIMH  BemiecTBaMu. (OJIHAKO K Haudajlly M3y4YeHUsT XHUMUU B 8-M Kiacce
MO3HABATENbHBI HWHTEpEC Yy peOAT ocnabdeBaeT, 4YTO CBA3AHO CO CJIOKHOCTBIO
BOCTIPHSITHSI TEOPETUYECKOTO MaTepuajja MO0 XWMHH, a MPAKTHKWA MO0 XWUMHH JIMOO HET
COBCEM, JIMOO JaeTcsi OYeHb MaJl0 U K TOMY K€ HE C HaydaJbHBIX YPOKOB. B pamkax
MporpaMMbl  «Y AUBUTEIIBHOE BOKPYr HAc» OOydaromdecss MPOBEAYT XHUMHUYECKHE
OTBITBI, KOTOpPHIE HE JOCTYNMHBl B OOBIYHOW IKH3HU, TO3HAKOMSTCA C CaMbIMHU
KpacouHbIMU  peakiusiMu. [Iporpamma  moMoraer  pacliMpuTb  KpPyrozop o
B3aUMOJECHCTBUSX, SIBJICHUSX B OKPY)KaOLIEM MHpE, MoaXoaut nersam 13-15 ner, korma
MHTEPEC K OKPY>KAIOIIEMY MUPY BEJHK, a CIICIUATbHBIX 3HAHUM ellle He XxBaTaeT. JlaHHas
nporpaMma COCTaBj€Ha Ha OCHOBE MeToauyeckoro mnocobus  «Peanuzarms
o0pa3oBaTelbHbIX nporpaMmm €CTEeCTBEHHOHAYYHOU u TEXHOJIOTUYECKOU
HaIPaBJICHHOCTEW MO XUMHUU C UCTIOJIb30BaHUEM 000pynoBaHus 1ieHTpa «Touka pocTany
II. . Becnanos M.B. JlopodeeB ¢ moapOoOHBIMH UHCTPYKLHUSIMU U HEOOXOJUMBIM
TEOPETUYECKUM MATEPUAJIOM JJIsl IPOBEACHUS MPAKTUUYECKUX PadOT.

JlonomauTenbHass  oOmieoOpazoBarenbHas — OOIEpa3BUBAIONIAs  Mporpamma
«Y IUBUTEIBLHOE BOKPYT HAC)» COCTABJIEHA HA OCHOBAHUN HOPMATUBHBIX JOKYMEHTOB:

®denepanpHOro 3akoHa «0O0 oOpa3zoBanmu B Poccuiickoit ®Demepanuu» OT
29.12.2012r.

Ne 273- @3 (cT. 75) ¢ UI3MEHEHUAMH, BBEJCHHBIME B aeiicTBrue oT 1 centsops 2020
roja denepanbHbiM 3aKkoHOM OT 31 utosst 2020 roga N 304-D3;

[Topsimka opraHu3anii W OCYIIECTBIICHUS OOPa30BaTEIIbHOM JEATEIIBHOCTH 10
JIOTIOJTHUTENIbHBIM ~ 0011e00pa3oBarenbubiM — niporpammaM  (IIpukaz  MwuHucTepcTBa
[Tpocsemennst Poccuiickoir o 9 HOAOpst 2018 r. Nel96 «O6 yrBepxknenun Ilopsaka
OpraHW3allid U OCYIIECTBICHUS O0pa30BAaTEIbHON NEATEILHOCTH IO JTOMOJHUTEIHLHBIM
o011eo0pa3oBaTeIbHBIM MPOTpaMMaMy ¢ U3MEHEHHUSIMHU, BBEJCHHBIMHU B JIEHCTBUE OT /

Hos10ps 2020 ronma Ilpukaszom MunucrepctBa npocseuienus P or 30 centsiops 2020



roga Ne 533);

CaHATapHO-TTHIEMHOIOTHIECKUX TPeOOBAaHUHN K OpraHU3AIMKA BOCIIUTAHUS U 00Y-
YeHUs1, OTJbIXa U o310poBieHus Aeteil u mononexu (IlocranoBnenue I'maBHOro rocy-
napctBeHHOro Bpaya PO «O6 yrepxkaenun CanlluH 2.4.3648-20» ot 28.09.2020 rona
No28)

[Ipukaza MunucrepctBa npocsemenuss PO or 5 asrycra 2020 roma Ne391 «O6
OpraHu3allid U OCYIIECTBIEHUU 00pa30BaTENbHOMN JESITEIBHOCTU MPHU CETeBOM (Qopme
peasinzanuu 00pa3oBaTENbHBIX POTPaMM»;

ITucema ot 18 HOsOpst 2015r. No 09-3242 «Meroaudeckue pPEeKOMEHIAIUU 10
MPOYEKTUPOBAHUIO IOTIOIHUTEIHHBIX 00IIEPa3BUBAIONTUX TIPOTPAMM);

«Ilopsinka TPUMEHEHUS OpraHU3alMIMH, OCYUIECCTBIISIIONIMMHU O0pa30BaTElIbHYIO
NESATENbHOCTh,  JJIGKTPOHHOTO  OOy4YeHMs,  JIUCTAHIIMOHHBIX  OOpa3oBaTEIbHBIX
TEXHOJIOTUM MPH peanu3aiu oopazoBaTeiabHbix mporpamm” ot 23.08.2017 Ne 816;

Meronuueckoro  mocoous «Peanuzanus oOpa3oBaTeibHBIX  IMPOrpamMm
€CTECTBEHHOHAYyYHOM M  TEXHOJIOTMYECKOM  HAIPaBJIEHHOCTEM 10 XHMHUH C
HCIIob30BaHuEeM oOopynoBaHusi IieHTpa «Touka pocran» II. U. becmamos M.B.
Hopodees.

-YcraBa MBOY «lopsimckast OOLL um.I'. M. epbakoBay;

[Tonoxxenuss o0 JOMOJHUTEIBLHOM OOIIEpa3BUBAIOIICH IMporpaMMme Iejarora
nononHuTenbHoro oopasosanus MbBOY «IlopsiMckas OOIL um.I". M. epbakoBay .

YpoBeHb 0CBOEHHS TPOrpaMMbl — 0A30BBIi.

Anpecatsl mporpammal. [Iporpamma peanusyercs mist oOydaronuxcs 13-15 ner.
KonuuecTBo nereli B rpynne — 8 00ydaronmxcs

O0bem um cpok ocBoeHusi mporpammbl. [Iporpamma paccuntana Ha 1 rof
oOyueHnus 68 gacoB (2 yaca B HEJIETIO).

AKTYyaJlbHOCTh MPOrpaMMbl. AKTYyaJlbHOCTb JOIOJHUTENbHON 00pa3oBaTenbHON
IIPOrpaMMBbl

«YIUBUTENLHOE BOKPYT HAac» 3aKJIYaeTcsi B TOM, 4YTO JETH KaxkIbld JICHb
CTAJKMBAIOTCA C BEHIECTBAMH, KOTOpPbIE WM MPEICTOUT H3YUYUTh W TMO3HAKOMHTHCS
nodmmke. Ha mporpamme OHUM TEOPETHYECKHM W TPAKTHUUECKH Y3HAIOT MHOIO€ O
XUMUYECKUX BEIIECTBAX, y4aTcsli MPAaBWIbHO U 0e30MacHO o0pamaThCsl ¢ XUMHUYECKUM
o0opynoBaHMEM U peakTHBaMU. MeTomaMu HaOMIOJEHUE, OIMCAaHWe, MPOBEACHHE

OIIBITOB, U3MCPCHUC 06yqafoumec;1 u3ydar CBOﬁCTBa, COCTaB U IIPUMCHCHHC OOBIYHEIX U



HE3HAKOMBIX MM BemlecTB. lIporpamMma MO3BOJHMT YBIEUYBCS OJTUM MPEIMETOM U
MOJTOTOBUTHCSI K OCBOGHHMIO €ro Ha Oosee cephbe3HOM ypoBHe. Peanmuzanus manHOMN
IpOrpaMMBbl  MO3BOJIUT OOYYAIOIIUMCSl YBHJIETh LIEJIOCTHBIM €OUHBIA MHp, YeMy
CHOCOOCTBYET €€ KOMIUIEKCHOCTb.

B conmepxanume mporpaMMbl  BKJIIOYEHBI ~HMHTETPUPOBAHHBIC  3aHATHUA,
MO3BOJISIIOLIME TPOAEMOHCTPUPOBATh CBA3b XMMHHM C APYTMMHU HayKaMu (9KOJOTHS,
Oouonorusi, u T.1.). [IpakTHUKO-OpUEHTHUPOBAHHBIC, 3aJaHUS Ha (PYHKIUOHAIBHYIO
IPaMOTHOCTh CIIOCOOCTBYIOT TPHUMEHEHHIO TOJYYCHHBIX 3HAHUH B TOBCEIHEBHOU
KHU3HU.

[IporpamMma mpeaycMaTpuBaeT HCIONb30BAHHE W MNPUMEHEHHE COBPEMEHHOTO
obopynoBanusi lLlenTpa o00pa3zoBaHUS E€CTECTBEHHO-HAYYHOTO M TEXHOJIOTHYECKOTO
npodmeir «Touka poctan- MUPPOBONM MO XUMHUH, OHOIOTUH, (PUIUKE(KOMIUICKT
y4e0HOTO O0OpYAOBaHUS, BKJIIOYAIONIUN H3MEPUTENbHBIA OJIOK, MHTEp(dEic KOTOporo
MO3BOJISIET OOecrneunBaTh CBsSI3b C PErHCTPATOPOM JaHHBIX, U HAOOp JaTYMKOB,
PETUCTPUPYIOIINX 3HAUYCHHUS PA3IMUHBIX (U3NYECKUX U XUMUUECKHUX BEIUUUH).

OTanuurenbHas 0COOEHHOCTb.

Ha mporpamme yuarmiuecs mpoIoJKaT 3HAKOMHUTBCS CO CBOWCTBAMH XHUMHUYECKHX
BELIECTB, MOBTOPST MpaBUia TEXHUKU O€30MACHOCTH MpH padore B JabopaTopuw,
oOpaleHu C XUMHUYECKHMMH BEIIECTBAMH, HArpeBaTEIbHBIM  00OPYIOBAHHUEM.
[Ipogomkar CTaBUTh SKCIEPUMEHTHI O] PYKOBOACTBOM II€Jarora, ¢ OObSICHEHHWEM C
XUMHUYECKON TOUKHU 3PEHHS CYTH OIBITA.

Baxxno ormeruth, uTo pedsTamM OyAeT IMOKa3aHO, KaK MOXHO «XHUMHYUTH» B
JOMAIIHUX  YCIIOBUSX, MCHONb3ys MOJAPYYHbIE CpelncTBa, 0e3 MNpuoOpeTeHus
CHEUATIbHBIX PEaKTUBOB. [TomoGHbIe dbopMbI oOy4eHHUs POOYKIIat0T
JM0003HATENBHOCTh M JIIOOOMBITCTBO, KOTOpPBIE CTOJIb HEOOXOAMMBI B pEUICHUU
TBOPUYECKHUX 3a7ad.

OO6yuarolyecs: MKOJbHUKHU MPOJIOHKAT OCBOCHHE XMMHYECKOW HAyKH C MPOCTHIX,
HO WHTEPECHBIX, KPACHBBIX OIBITOB W MPUOOPETYT HABBIKM pabOTHI B JaOOpaTOpHH,
KOTOpBIC, BO3MOXHO, TMPHUTOASITCS WM MpH BbIOOpe nanpHeimed mnpodeccun. OHH
Hay4darcd paboTaTb MHAMBUAYAJIbHO, IPUOOPETYT ONBIT pabOThl KOMAHJIOH, Pa30OBBIOT
MBIIUICHHE, YMEHHUE CIIYIIaTh BHUMATENBHO MPENOJABATENsA, YMEHUE COCPEIOTOUUTHCS
Ha KOHEYHOM L€ BBITIOJHEHHS 3aJaHus U ONBIT MyONIMYHBIX BBICTyIUIeHHH. Kpome

TOI'O, B paMKax IIPOrpaMMBbI IIPEAYCMOTPCHO CO3AaHNC TBOPUCCKOI'O OTUCTA.



Hear mnporpammbl: Pacmupenue Kpyrozopa oOydawIIuxcsi OpU  H3YYEHUU
XUMUYECKUX SIBICHUMN , MPOUCXOISAIINX B OKPYXAIOIIEM MUPE.

3agaum nporpamMmsbi:

- chopmMupoBaTH MPEACTABICHUE O XUMUHU KaK UHTETPUPYIONICH HayKe;

- chopMUpOBaTh 3HAHUS O 0€30MIaCHOM OOpAaIllEeHUU ¢ XUMHUYECKUMU BEIlleCTBAMU B
OBITY;

- pacpuTh chepy NpUMEHEHHUS] XUMUYECKUX 3HAHUI;

- popMHpPOBATH HABBIKM MOCTAHOBKHM HAYYHOI'O SKCIIEPUMEHTA;

- OPUEHTHPOBATh Ha Mpo(deccuu CBI3aHHbIE C XUMUE.

MeToabl 00yUeHHUs :

BBITIOJTHEHNE XMMHYECKOTO SKCIEPUMEHTa IOJ PYKOBOJICTBOM W HaOIIOICHUEM
nejarora, JIEKIus CJIEMEHTaMH Oece/bl, TBOPUYECKUIA OTYET, UTPa, KOHKYPC.

dopMbI OpraHu3aly y4eOHo! 1eITebHOCTH:

KOJUTEKTUBHBIE ((POHTAIILHEIC);

IPYNIOBBIE (3BEHBEBBIC);

WHIUBUYaJIbHbIC;

napHbIe.



YUYEBHBIN ILIAH

3a pOCTOM KPUCTAJLIIOB»

Ne Bc Te | IlpakTn dopma dopma

n/n ero op Ka OpraHu3an arrecTanu

HaumeHoBaHMe TeM H pa3/iesioB qac st — "
0oB 3aHATHH (koHTpOJIS
)
1. BBonHoe 3ansTHE 0 KomMO6unmMpO
2 2 BaHHas
dbopma
Tema Nel. MeToanl mo3HAHHA B XUMHH. 20 2 18
JKClepUMeHTAIbHbIE OCHOBbI XMMMHH.
2. [IpaBuna pabdotel u Th npu pabote B 2 2 0 KOMOHHHPO
nabopatopun. 3HaKOMCTBO C BaHHas
71ab0paTopHBIM 000PYI0BaHHEM (
ndpoBoit 1abopaTopueit Mo XUuMHUH,
¢uzuke, OMOIOrUN)
3.- HarpeBaTenbpHbie TPUOOPHI U 4 0 4 KOMOHHHPO
4. noJsib3oBaHue uMu. [Ipaktuueckas padbora BaHHAs
Nel «HMcnonb3oBaHne HarpeBaTENbHBIX
npuOopoB. M3yuenue miameHnu
cnupToBKW». JlabopaTopHbIif onbIT Ne
l.«M3mepenne TeMnepaTrypsl KUIIEHUS
BO/JIbI C IIOMOUIBIO JJa0OPaTOPHOTO
TEPMOMETpA U JaTUUKA TEMIIEPATyPhD».
Bopsinas Oansi.
5 CwMmecu BerectB. CriocoObI OUHCTKHA 2 0 2 KOMOMHHUPOBAHH
BEIIIECTB. ast
6. | [IpuroToBieHue pacTBOPOB B XUMUYECKOM 2 0 2 KOMOMHHPO
nabopatopuu U B ObITy. [IpakTHueckas BaHHas
pabota Ne2«IIpuroTosieHue pacTBOPOB C
3a/IaHHOM KOHIIEHTpalluel PaCTBOPEHHOTO
BeniecTsa. [lepechieHHbIi pacTBOp»
7. PactBopsl. JlTabopaTtopHblit onbIT Ne 2 0 2 KOMOUHHUPO
2.«/3y4yeHue 3aBUCUMOCTH BaHHAS
pPacTBOPUMOCTH BEIIECTBA OT
TeMIepaTypb». JleMOHCTpaIMOHHBII
skcriepuMeHT «TernoBoil addext
pPacTBOPEHUS BEUIECTB B BOJICY
8. | Ilpaktuueckas padora Ne 4 «ITonmydyenue 2 0 2 MPaKTUKYM
MEJTHOTO KYIIOpOCca

9. OumcTKa BEMIECTB OT IPUMECEH. 2 0 2 KOMOHHHPO
[Ipaktruueckas padora Ne5 «M3rorosnenue BaHHAas
MPOCTEHIINX (PUIBTPOB U3 MOAPYUHBIX
cpencts. Pa3nenenue HEOJHOPOAHBIX
cMecen»

10. | JIabopatopusiii ombiT Ne 3. «Habmonenne 2 0 2 MPaKTUKYM




11.

JlaGopaTopHbIii ontbIT Ne 4, «Pa3noxkenue
KpucTajuioruapara'

HPAKTUKYM.

Ortuer 1o
MIpaKTHiec
KUM
pabotam u
nmaboparop
HBIM
OTIBITaM

Tem Ne2 CoequHeHMSI XUMHAYECKHX
3JI€eMEHTOB U UX CBOUCTBA

16

12

12.

ITonsTHE 0 XUMHYECKUX COCIUHCHUAX

JIEKIUS

13.

TloraTne 0 XUMHUYECKUX COCANHCHUAX
KHUCTIOTax B XUMUH. TexXHHUKa
0€30IaCHOCTH TPUPAOOTE C KUCIOTAMHU
JlabopaTtopusiit onbiT NeS «3y4uenue
XUMHUYECKHUX CBOICTB KUCIIOT»

KOMOWHHUPO
BaHHas

14.

Pa30aBneHHbIe U KOHLIEHTPUPOBAHHbBIE
KHCJIOTBL..

JlabopaTopusrii ortbIT Ne6 «3yuenue
CBOICTB pa30aBIEHHBIX U
KOHIOCHTPUPOBAHHBIX KUCIIOT.

KomOunupo

BaHHas
dhopma

15.

Kwucnote! B Hamiem ObITy. [lonyuenue
HCKYCCTBEHHOM 3yOHOI 3Manu.
JlabopatopHslit onbIT No7 «OmbIT ¢
KYPUHBIM SIMIIOM U YKCYCHON KHCIIOTOW»

KomOunupo

BaHHAas
dhopma

16

[loHsATHE O XUMUYECKHUX COEUHEHUSAX
meaouax. Coctas mienodyer. TexHuka
0e30macHOCTH TpU paboTe Co
menovyamu. llenoun B Hatem ObITY.
[Tpumenenue.JJabopaTopHslif onbIT Ne
8 «3yueHne XUMHYECKUX CBOMCTB
OCHOBaHU. Peakuys HeUTpanIn3anum.
JIeMOHCTpalMOHHBIN YKCIIEPUMEHT
«OcHoBanus. TemioBoii a3 ekt
peakuuy THAPOKCHIA HATPUS C
YTJIEKUCIIBIM Ta30M».

KomOunupo

BaHHas
dhopma

17.

IToHsATHE O XUMMUYECKUX COCITMHEHUAX
cossix. CocraB coneid. Cosn B HalieM
obIty. [Ipumenenue.JlabopaTopHslit
onbIT Ne 9 «M3yueHne XuMHUYECKUX
CBOMCTB COJIEH»

KoMmOuHupoBanu

ast popma

18.

[paktuyeckas pabora Ne 6 .
«Omnpenenenne pH pacTBOPOB KHCIOT U
LIEJIOYEH»

JIaGopatopusrii onbiT Ne 10 .
«Omnpenenenne pH B pa3HbIX cpeax

MIPaKTHUKYM

19.

Jlab6opaTopusrit oneiT Ne 11 . Onpenenenue
KHUCJIIOTHOCTHU IIOYBBI.

MIPaKTUKYM

OtyeT mo
MpaKTHIec
KAM
pabotam u
nmaboparop
HBIM
OTIBITAM




Tema Ne3 JjiekTposiuTudeckas
AUCCOLHALIMS.

12

20

DeKTpoIUTHYECKAas TUCCOLHALUS.
JleMOHCTpalMOHHBIN 3KCTIEPUMEHT
«TennoBoit 3¢ ekt pacTBOpeHUs
BEILIECTB B BOAEY.

JICKIHA

21.

Jucconuanusi KUCJI0T, OCHOBAHMH, COJICH.
[TpakTrdeckas pabota Ne7. DneKTpOIUTHI
Y HEDJIEKTPOJIUTHI.

KomOunupo
BaHHas

dhopma

25.

Peakiun nonnoro oomena. JlaboparopHslii
ombIT Ne 12 «3aBUCHMOCTD
AIEKTPOTIPOBOTHOCTH PACTBOPOB
CWJIBHBIX 3JIEKTPOJIUTOB OT KOHIICHTPAIIHH
HOHOBY.

[paktuyeckas padora Ne 8 «Onpenenenue
KOHIIEHTPAIIUU COIU

IO 3JICKTPOIIPOBOHOCTH PACTBOPAY.
Jlabopartopusriii onbIT Ne 13.«Peakuuun
noHHOro oomMeHa .BzanmMoneiictsue
TUAPOKCHIAa OapHsi C CEPHOM KUCIOTOM»

KomOunnpo
BaHHasn

dhopma

Ortuet no
naboparop
HBIMHU
MPaKTUYEC
KAM
paboram

Tema Ned OKucJIuTeILHO-
BOCCTAHOBHUTEJIbHbIE peakiuu (54.)

10

27.

OKHUCIUTENBLHO-BOCCTAHOBUTEILHBIE
peakmuu. CoctaBnenue OBP.

Jlexmmsa

28-
29.

JIaGopatophslii onbIT Ne 14 .
«OKHCINUTENBHO-BOCCTAHOBUTEIIbHbIE
PEaKIuH .

N3yuenue peakumu B3auMOJCUCTBUSA
cynb(uTa HATPHUS C IEPOKCHIOM
BOJIOPOJIa».

JIaGopatopuslii onbiT Ne 15 «M3menenue
pH B X0z1€ 1 OKHCIUTENBHO-
BOCCTAHOBHTEJIBHBIX PEaKIUil».
JlabopatopHslii onibIT Nel16
«CpaBHHTEIbHAS XapaKTEPUCTUKA
BOCCTAHOBUTEJIBHOM CIIOCOOHOCTH
METAJIIOB

KomOunupo
BaHHas

dhopma

30.

CKOpOCTh XUMHUYECKHUX PEAKIUH.
JleMOHCTpalimOHHBIH OnbIT Ne 2
«V3ydenue BIUSHUS PA3IMYHBIX (PaKTOPOB
Ha CKOPOCTh PEaKITII

KomOunnpo
BaHHas

dhopma

Ortuer no
naboparop
HBIMH
MIPaKTHYEC
KUM
pabotam

Tema NeS DxkcnepuMeHTaIbHAsI XUMUS B
ObITy.(4 4.)

32

OnBITH B TOMAITHUX YCJIOBUSIX, JOCTYITHOM
XUMHUEH.

MPaKTUKYM




33. | ObcyxaeHue u BEIOOp TEM 10 1 1 1 Kom6unmpo

npoiinenHoMy Matepuaiy. [loaroroBkak BaHHasI
TBOPYECKOMY OTHETY. dopma
34, 1 1 1 TBopuecku TBopueckn

TBOpPUECKUI OTHET yHaIIUXCS # oTaer i oTuer

COAEP KAHUE INTPOI'PAMMBI

BBoaHoe 3ansitue.

Teopus: 3HAKOMCTBO KPYXKKOBIIEB C HX OOS3aHHOCTSIMH U 00OpYyJIOBaHUEM
paboyero mMecra, 00Cy)JAeHUE U KOPPEKTUPOBKA IJIaHA PabOThl KPYXKKa, MPEIIOKEHHOT O
YUHUTEIIEM.

MeToabl N03HAHUA B XUMHMH. DKCIIEPUMEHTAJIbHBIE OCHOBBI B XUMUU

[IpaBuia paboThl U TexHUKa 0e30mMacHOCTH mpu pabdore B mabopartopuu. [IpaBuia
Oe3omacHoi paboOThl B KaOWHETE XWMHUH, M3yYCHHE MPABUJ TEXHUKH O€30MacCHOCTU U
OKa3aHMs MEpBOM ITOMOIIH, HCIOJIb30BAHUE NPOTUBOMOKAPHBIX CPEACTB 3aIUTHI.
O3HakOMJIEHHE Yydaluxcs ¢ Kinaccudukanue u TpeOOBaHUSAMH, MPEIbSABISIEMBIMU K
XPaHEHUIO J1a0OpaTOPHOro OO0OpPYAOBAHMS, U3YUEHUE TEXHUYECKUX CPEACTB OOYHEHHS,
MPEIMETOB JaOOPaTOPHOTro 000PYI0BAHUS.

3HAKOMCTBO C TMpaBUJaMU I[OJIb30BAaHUSI HArpeBaTelIbHbIX MPUOOPOB: TUIUTKH,
COUPTOBKHM, Ta30BOMl TroOpeinkd, BoAsHOW Oanu. HarpeBanwe u mNpoKaIMBaHUE.
O3HaKOMIIEHHE YYalllUXCs C IpHUeMaMu B3BEIIMBaHUA U puiibTpoBaHusi. OUUCTKA BEILIECTB
or mpuMmeceil. PactBopsl. MaccoBass 018 pacTBOPEHHOIO BEUIECTBA B BOJE.
[IpuroroBieHre pacTBOPOB B XUMHUYECKOM JlabopaTopud M B ObITY. 3HAKOMCTBO C
METOIMKON BBIPAIIMBAaHUS KPUCTAIIIIOB.

[Tpaktuueckas padora Nel «Mcmnonp30Banue HarpeBaTenbHBIX MPUOOPOB. M3ydeHue
IJIAMEHHUCITUPTOBKM.

[IpakTuueckast pabora Ne2«lIpuroroBieHre pacTBOPOB C 3aJaHHON KOHIIEHTpaIein
pacTBOpPEHHOro BemecTBa. [lepeHachleHHbId pacTBOP».

[Ipaktnueckas pabora Ne 3 «OmpeneneHue  KOHUEHTpAalMd  BEIIECTB
KOJIOPUMETPUYECKUM METOJIOM IO KanOpoBouHOMY rpaduxy» [Ipaktuueckas padora Ne
4 «[TomyyeHue MEAHOrO KYyIopoca.

[Ipaktudeckas pabota NeS «l3roroBieHrne mpocTedmux (GpUIbTPOB M3 MOAPYIHBIX

cpenctB.Pa3nieneHne HEOTHOPOIHBIX CMECE»




Jlabopatopusiii onbiT Ne 1.«3mMepeHne TemrepaTypbl KATEHHUSI BOJbI C MOMOIIBIO
71a60paTOPHOTOTEPMOMETPA U TATYMKA TEMITEPATypPhI.

Jlabopatopusbiil onbIT Ne 2.« 3yyeHue 3aBUCUMOCTH PACTBOPUMOCTH BEIIECTBA OT
temnepartypbi».Jlaboparopusrit oneiT Ne 3. «HabmrogeHne 3a pocToM KPUCTAILIOBY.

JIabopatopusiii onbiT Ne 4. «PaznoxeHnue kpucramioruapara'.

CoennHennsi XUMHYECKHX 3JIEMEHTOB M MX CBOIICTBA

Kucnotsl, ux coctaB u HazBanms. Kinaccudukanusa kucnot. [IpencrtaBurenu Kucior:
CepHas, COlsHAas W a30oTHas. V3MeHeHHe OKpAaCKu HMHAUKATOPOB B KHUCIOTHOW Cpene.
XUMHUYECKHE CBOUCTBA KUCIIOT.

OcHoBaHMs, UX COCTaB W Ha3BaHWs. PacTBOpMMOCTH OCHOBaHMU B Boje. TaOmuia
pPacTBOPUMOCTH TUAPOKCUIIOB U coiied B Boze. [IpencraBurenu miemoyen: TMAPOKCHUJIBI
HaTtpusi, Kaiuss W Kanblus. [loHSATHE O KayeCTBEHHBIX peakuusx. WHAMKATOpPHL.
N3meHenre oKkpacku MHAUKATOPOB B LIEJIOYHOM cpene. XMMUYECKUE CBOMCTBA OCHOBAHUM

Comnu Kak NpOU3BOJIHBIE KUCJIOT U OCHOBaHMUM. MIX cocTaB 1 Ha3BaHUS. XHUMHUYECKHE
cBorcTBa conen. PactBopumocTs coneit B Boge. IlpencraBurenn conen: XJI0pua HaTpus,
KapOoHat u Gocdat kanpius. J[eMoHCTpanoHHbIN SKcTiepuMeHT «OcHOBaHusA. TerIoBoi
3 (dEKT peakuu THAPOKCUIA HATPHS C YIIICKUCITBIM Ta30M).

[Tpaktrueckass padora Ne 6 . «Onpenenenue pH pacTBOpOB KHUCIOT U IIEIOYEH».
JlabopatopHusiii onbIT Ne5 «3ydyeHre XuMUYECKHe CBOMCTBA KUCIIOT.

JlaGopaTopHbIii onbIT  Neb «3yuenne CBOMCTB  pa30aBJIEHHBIX U
KOHLICHTPUPOBAHHBIX KUCIIOT.

JlaGopatopHbiii onbIT Ne7 «OmNbBIT C KypUHBIM SIMIIOM W YKCYCHOH KHCIIOTOW.
JlabopatopHhsiii onbIT Ne 8 «M3yueHrne XuMUYECKUX CBOMCTB OCHOBAaHUIN».

JlabGopatophsiii onbIT Ne 9 «3yueHne XUMHUUECKUX CBOMCTB cojiei» JlabopaTopHbIi

OIIBIT Ne 10 : «Omnpenenenue pH B pa3sHbIX cpenax».



Jlabopatopusrii oneiT Ne 11 . OnpenenieHue KUCJI0THOCTH TTOYBHI.

DJIEKTPOJIUTHYECKAS JUCCOLUALIUSA.

[Tonsitue 00 PJAEKTPOTUTUYECKON NUCCOIUANUU. DIEKTPOIUTHI U HEIIEKTPOIUTHI.
MexaHn3M JOHCCOLMALMU  DJEKTPOJUTOB C Pa3IUYHbIM THUIIOM XUMHYECKON CBS3U.
CreneHp 31eKTPOIUTHYECKON Auccounanni. CUibHbIE U CIa0ble AIEKTPOIUTHI.

OCHOBHBIE IIOJIOKEHHMSI TEOPHUU DIIEKTPOJIMTHUYECKOM aucconuannd. HoHHbIE
ypaBHEHUS peaKIMil. Y CIOBUS MPOTEKAHUs pPEaKUUU OOMEHA MEXIY 3JIEKTPOJIUTAMHU J10
KOHIIA B CBETEMOHHBIX MPEICTABICHUM.

Jlabopatopusriit onbiT Ne 12 «3aBHCHUMOCTD 3JEKTPONPOBOTHOCTH PACTBOPOBCHIIBHBIX
AJIEKTPOJIUTOB OT KOHLIEHTPALIMU MOHOBY.

[Ipaktuueckas pabora Ne 8 «OmpeneneHue  KOHIEHTpAIMU  COJNUA  TIO
AJIEKTPOIPOBOJHOCTH PACTBOPAY.

Jlabopatopubiii  onbIT Ne  13.«Peakiuu  woHHOro ooOmeHa .BzaummopelicTBue
TUAPOKCUA Oapusi CCEPHON KUCIOTOM .

[IpakTuueckast pabora No7. DAEKTPOIUTHI U HEANEKTpodauThl. [IpakTuueckas pabora
Ne7.21eKTpOIUTEI M HEITEKTPOIUTHI.

OKHCIUTENTbHO-BOCCTAHOBUTEIbHBIC PEAKIMHU

OKuCIUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. OKHUCIUTENb W BOCCTAHOBUTEID,
OKuciieHHe W BoccraHoBieHue.  CocTaBlieHHME  yYpaBHEHUM  OKHUCIUTEIbHO-
BOCCTAaHOBUTENIBHBIX PEAKIIUH METOJO0M AJIEKTPOHHOTO OanaHca.

Jlaboparopusiii ombiT Ne 14 . «OKHCIHUTEIHHO-BOCCTAHOBUTEIBHBIE PEAKIINU
N3ydyenue peakiyy B3auMoIeMCTBUS Cyab(UTa HATPHSI C IEPOKCHUIIOM BOJIOPOIAY.

JlaGopatopubiii ombiT Ne 15 «M3menenune pH B Xo1e W OKUCIUTEIBHO-
BOCCTaHOBUTEIbHBIXPEAKIIHI.

Jlabopatopusiii onbiT Nel6 «CpaBHUTENbHAS XapaKTEPUCTUKA BOCCTAHOBUTEIHLHOU

CITOCOOHOCTUMETAJLIIOBY

CxopocTh XuMH4YeCKHUX peaknuid. [lemonctpanuonubii ombiT Ne 2 «M3yuenue

BITUSTHUS PA3TUYHBIX (DAKTOPOB HA CKOPOCTH PEAKITHIY

JKCIepUMEHTAJIbLHASL XUMUS B ObITY
OnbIThl B JOMAIIHUX YCJIOBUAX AOCTyNHOM xumwueir. OmbiT Ne 1. Maruueckoe

TYyIlIEHHE CBEYEH COlepKUMBIM ITycToro ctakana. OmnsiT Ne 2. Kak HagyTh MIApUK COI0M U



ykcycoM. OmbIT Ne 3.

PesunoBoe siito. OneiT Ne 4. OGecuBeunBaHue pacTBopa MapranioBku. OmnbiT Ne 5.
3y6nas macta mis ciaoHa. OmbiT Ne 6. Cersimuiics momumop. OneiT Ne 7. CekpeTHoe
nocianue. OnbiT Ne§.

Cserodop. OnbiT Ne 9. @apaoHoBa 3Mest U3 COBI U caxapa.

[TonBenenrie UTOrOB, TBOPUECKUN OTUET O0YHAIOITUXCSL.



OXKXNJAAEMBIE PE3YJIbTATDI.

JIn4HOCTHBIE pe3yabTaThl

ITo3HaBaTenbHbIE — U3YYEHUE HOBBIX XUMMUYECKUX BEIECTB, UX HEKOTOPBIX CBOWCTB,
3alIOMHUHAHUE HA3BaHUN HEKOTOPBIX XMMHMUYECKHX BEUIECTB, UX (OPMYJ; MOUCK HYNKHOMU
uH(pOpMallMl B HMHTEPHETE, NPUMEHEHUE HaBbIKa MPAKTUYECKOH MAESITEIbHOCTU MJIs
pelieHus: yueOHbIX 3a/1a4.

KoMmyHUKaTUBHBIE — YMEHHME BBIpaXKaTb CBOM MBICIM M APTyMEHTHPOBATH CBOIO
TOYKY 3pEHHs 10 XOAy OOCYXICHHMS KOHKPETHBIX CHUTyallUd; MPUMEHITh CBOU
CHOCOOHOCTH B KOJUIEKTUBHOW J€ATENbHOCTH, (POPMHUPOBAHME YMEHHs BBICTYyNaTh Ha
yOJIMKE C TBOPYECKUM OTUETOM.

PerynstuBHbsle — (opMHupoBaHME yMEHHUs CIUIAHUPOBAaTh U aHAJIU3UPOBATH CBOIO
JESITENbHOCTh, BHOCUTh HEOOXOAMMBbIE M3MEHEHHUs M JOIOJHEHUS B IUIAH JIEHCTBUS,
JNEUCTBOBATh 110 33JaHHOM WHCTPYKIMH, KPUTUYHO OLICHUBATh CBOM pE3yJbTar,

CTPEMJICHHC K CaMOPa3BUTHIO.

IIpenmeTHbIe pe3yJbTAThI

YMenue MPUMEHSTh HAa  TMPAKTUKE  HABBIKH paboTHI C
XUMHUYECKON TOCYZI0 1 000py/I0BaHUEM JIA0OPATOPHUH.

YMeHre npuMeHsSTh Ha MIPaKTUKE TEOPETUUECKUE 3HAHUS TI0 XUMUH.

3HaHWe MPaBUJ TEXHUKH OE30MaCHOCTH MpU paboTe C BEIIECTBAMU B XHUMHYECKOM
J1abopaTopum.

YMeHure HaOI0/1aTh XUMHYECKUE SKCTICPUMCHTHI.

YMeHuEe BBIIOJIHUTh TBOPUYECKUM OTYET.

Co3nanue OCHOBBI ISl (POPMHUPOBAHUSI MHTEpPECa K PACHIMPEHHUI0 U YIIIYOJIEHUIO
XUMHYECKUX 3HAHWA W BHIOOpA XMMHUH KaK MPOQWIBHOTO TpeaMeTa MpU IMepexoje Ha
CTYNEHb CpeHEero (MOJHOro) 00IIero oopa3oBaHus, a B JajdbHEHIIIEM U B KauecTBe cepbl

cBOeH MPoheCCHOHATILHON TSI TEIHHOCTH.

MeTtanpeaMeTHbIe pe3yJbTAThI

OBnafeHre OCHOBaMU OPTaHU3aLUN XUMHUYECKOr 0 SKCIIEPUMEHTA

OmnbIT 0011IEHUS B TpyIIIIE, pabOThl B KOJIIIEKTUBE

YMeHre HaxoauTh HEoO0XOAuMyr0 WHGOpMAIMI0 B MHTEPHETE, Yy MpeACTaBUTENEH

CTApUICTOITIOKOJICHU, CIICHUAJINCTOB B 001aCTH XUMHUH.



YMeHue npeicTaBUTh paboTy B BUJI€ TBOPUYECKOTO OTYETA.

YMeHnue padoTaTh co crieliMaibHbIM 000pyI0BAHHEM

YMeHure UCoIb30BaTh TEOPETUYECKHIE 3HAHUS HA MPAKTUKE

Ymenue IJIAHUPOBATH u BBITIOJIHATE  3a/IaHUS Mo  aJrOpUTMy H

TBOPYCCKN pelIaTh IMMOCTABJICHHYIO 3aaa4y.

B pe3ynbrare ocBoCHMS TpOrpaMMBbl 00yJarOIUiCs OyIeT:

3HaTh:

3aKOHOMEpPHOCTH (OpMHUPOBAHUS 0a30BBIX yMEHUN pPabOTBI B XHUMHUYECKOM
nabopaTtopuu

[TpaBUIBHO KUCIIONIB30BATH TAOOPATOPHOE 000PYAOBAHUE U XUMHUYECKYIO TIOCYY;

[IpoBOIUTHE XMMHUYECKHUE OMBITHI U HAOJIIOJCHUS 32 U3MEHEHUEM CBOMCTB BEIECTB B
mpolecce HUX MPEBpAIlleHUI; COoOMI0JaTh MpaBUia TEXHUKH O€30MacHOCTH TMpHU
MPOBEJICHNU HAOJIOICHUN U OMBITOB,;

Ymersb:

Hcnonp3oBaTh NPUOOPETEHHBIE KIIOYEBbIE KOMIIETEHTHOCTH TIPU  BBITIOJIHEHUU

paboOT MOU3YYEHUIO CBOMCTB, CIIOCOOOB MOIYYSHHS U PACTIO3HABAHUS BEIIIECTB

[IpaBWIIbHO OIIEHUBATH U UHTEPIIPETUPOBATH MOJIYYEHHBIE PE3YJIbTATHI.

Baagern:

I'pamMoTHO OOpamaThCs ¢ BEleCTBaMU B MOBCETHEBHOM )KM3HU U BHE JIOMA;

Oco3HaBaTh HEOOXOJUMOCTH COOMIOJCHUS TPABMIJI 3KOJOTMYECKH O€30MacHoro
TOBEJICHUS BOKPYKAIOLIEH IPUPOLHOU CPELE;

HUcnonp3oBaTh  HaBBIKM  paboOThl B JjabopaTopuu  MPU  BBITIOJHEHUU
HCCIIEIOBATEILCKUX TPOEKTOB MO H3YyUYEHHIO CBOMCTB, CHOCOOOB TIONY4YEHUS U
pacro3HaBaHUsI BEIIECTB;

Pa3BuBaTh KOMMYHHUKATHBHYI) KOMIIETEHTHOCTb, MCIOJIb3YSl CPEICTBA YCTHOTO H
MMCbMEHHOTO OOIIEHHUS, MPOSABIISITh TOTOBHOCTh K YBa)XCHHIO WHOW TOYKH 3PEHUS MPHU
00CYXXJIEHUH PE3YJIbTATOB BBIMIOJTHEHHOW PaOOTHI;

OOBEKTUBHO OIICHMBaTh HHGOPMAIMIO O BEIIECTBAX M XUMHUYECKHX IIpolleccax,
KPUTUYECKA OTHOCHUTHCS K TICEBIOHAYYHOW HH(POpMAIMH, HETOOPOCOBECTHOUN peKiame,

K&C&IOHICﬁCﬁI HCIIOJIb30BaHUA Pa3IN9IHbIX BCHICCTB.



YCJIOBUA PEA/IN3ALIUMUA ITPOT'PAMMBbI

OO6pa3zoBaTelbHBIA MPOIECC OCYIIECTBISIETCA uepe3 yueOHoe 3aHATHe. YueOHOoe
3aHSATHE BKJIOYAEeT B ce0s HM3ydeHUE HOBOI'O MaTepuasa, MPaKTHUYECKUE 3aJaHus O]
PYKOBOJICTBOM II€Iarora Mo 3aKPEIUICHUIO OINPENEIEHHBIX HABBIKOB, CAMOCTOSTEIIbHYIO
UCCIIE0BATEIbCKYIO Pa00TY, KOHTPOJIb 3HAHUWA U YMEHUH.

3aHsATUA MOTYT OBITh OpPraHU30BaHbl TOJIBKO B CHEUUAIBHO O0OpPYIOBaHHBIX
nabopaTopusix.

OTtnenbHBIE DJIEMEHTHI MPOTPaMMBbI MOTYT OBITH TMPOBENEHBI B (opMare macTep

KJj1acca.

KanpoBoe o6ecnieuenue: Ilporpammy «YAuBUTENbHOE BOKpPYr Hacy Oyzaer
peayM30BBIBaTh 1  Temaror  OONAaNaIIMid  CICAYIONIUMHA  JIMYHOCTHBIMH U
poecCHOHATLHBIMU Ka4eCTBAMH:

yYMEHHE BBI3BATh HHTEPEC K ce0e U MperogaBacMoMy MPEIMETY;

yMEHHE CO031aTh KOMQOPTHBIE YCIOBUSA IS YCICIIHOTO PAa3BHTHS JIMYHOCTH
BOCITUTAHHUKOB;

MIOCTOSIHHOE CaMOCOBEPIICHCTBOBAHUE TMEJarOTHYECKOT0 MACTEPCTBA U IMOBBIIICHUE
YPOBHSIKBATM(PUKAIIMH 110 CIISITUATHLHOCTH.

Opranmzamusi g peaiu3aldd  OpOrpaMMbl  00sI3yeTcsi  IPEenoCTaBUTH
MearoTHIecKoro paboTHUKA CXapaKTEPUCTHKOM:

ypOBeHb 00pa3oBaHUs: BhICIIEE WM CpeAHee MPOPECCHOHATBHOE IMeAarormyeckoe
oOpa3zoBaHue

- YPOBEHb COOTBETCTBUS KBATU(UKALIMU COOTBETCTBYET MPOPUIIO IPOrPAMMBI.

XapakTepucTuKa NOMeleHUu 1/ 3aHATHI:

VYueOnpiii nmaboparopust xumun u  Ouwonmormu  MBOY  «llopeimckas OOIII
um.[.M.IllepOakoBa ocHaleHHAass yYEHUYECKHMMH CTOJAMH, CTYJIbSIMH, CTOJIOM  JIJis
nejarora, JIeMOHCTPAIIMOHHBIM CTOJIOM, BBITSDKHBIM IIKa(dOM, paKOBHUHOM.

OO6opynoBanue, WHCTPYMEHTHI W MaTepuasibl, HEOOXOAMMBIC IJisi peaTu3aluu
IpPOrpaMMBI:

[IpenycmaTpuBaeTr HCHONB30BAHUE U MPUMEHEHUECOBPEMEHHOTO

obopynoBanusi  LlenTpa 0Opa3oBaHUsi €CTECTBEHHO-HAYYHOTO M TEXHOJOTUYECKOIO



npoduineit «Touka poctay.

-yyeOHast MeOenb (CTOJbI, CTY/bSl, MArHUTHAs JIOCKA, CTEJUIaXH JJIs HarJsIHBIX
MOCOOMI MKOJIIEKIIH)

XUMHYECKOE JTa00paTopHOE 000PYTOBAHHUE U PEAKTUBBI

KOMITbIOTEP, IPUHTEP, IPOCKTOP, UHTEPAKTUBHAS JOCKA

y4eOHO-METOIMYEeCKasi U CIIpaBOYHasl JuTepaTypa

o0yyarolue nporpaMmsl 1o XUMHUHU.

- nudpoBas 1adbopaTopus Mo XUMUHU.

DopMbI aTTECTALMH.

Texymmii KOHTpOIb MPOBOAUTCSA B (hopMe oTdera Mo mpakTudeckor padore. Ilocme
KKIOr0 MOJYJs TPOXOAWT aTTeCTallMOHHas paboTa, KOTopas MpOBEpseT HACKOIbKO
yuamnigecs: MOHSUIM JaHHYI0 TeMmy. B KOHIle MOJynsi IIKOJBHUKKM B MHKpPOTPYIIIax
BBIIIOJIHAIOT ~ MPAKTUYECKYI0 paboTy (MaJleHbKOE HCClIeloBaHHE) O3 IMOMOIIH
NperoaaBaress, meaaror OyIeT CMOTPETh 3a MPABIIBHBIM BhITIOTHEHHEM 3ananus. [locme
BBIMIOJTHEHMUS 3aJlaHUsl  LIKOJIBHUKK  JENAaloT OT4eT M 3alumarT ero. Pomp
IperojaBaress B JaHHOM IIPOLIECCE OLEHUTh HAa CKOJBKO OOYYaroIIMKCsS YCBOWJI TEMY.
KputepueMm ycBamBaHusi MaTepuania sIBISIETCS TO, YTO IIKOJIBHUK MOXKET BBIIIOJHUTH O€3

IIOACKAa3KHu IMpCIoaaBaTCiiAd.
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6. MeTroanuyeckue MaTepHaJIbI

[Tpuémbl u Texuuueckoe
Paznen wim METO/IbI Junaktuuec- | ocHalieHue
Ne Dopmbl . . dopma
Tema N Opra”u3aIuu KU 3aHATHI
/1 3aHATUN aTTeCTaluK
MIPOTPaMMBbI oOpa3oBar. Matepuan
Mporecca (KOHTPOJIST)
1. | 3anarue KOMOWHH- CITOBECHBIN HHCTPYKTHB- | HOYTOYK, Ortuer 1o
1-10 poBaHHas HarJIsJHBIN HBIC BHICO(PMITBMEI, NPaKTUYCCKH
UHMBUyasb- | KapTOYKH, XUMHUYECKOE M paboTaM
JCKLHAA HbIi TaOJIHIIBI
o0opya0BaHue
I eaiz;BLI ) 1a00paTOPHBI
npaKkTHYecKast p M OTIbITaM
pabora LEHTpa «TOYKa
poctay,
udpoBas
nabopatopust
10 XUMUHU,
busuke,
Ouomnoruu.
2. | 3ausarue KOMOWHU- CITIOBECHBIN WHCTPYKTHB- | HOYTOVK, Ortuer o
12-19 pOBaHHast HAaTJISITHBIA HBIC BUICODHIBMBI, MPaKTUYECKU
UHMBUyasb- | KapTOYKH, XAMHUYECKOE M paboTam u
JICKIAA HBI TaOIHIIBI
1L obopynosanue, 1a60paTOPHBbI
JIUAJIOT PCAKTHUBBI M OIIbITaM
LEHTpa «TOYKa
MOPaKTUYICCKas pOCTa»,
pabota uugposas
nabopatopust
10 XUMUHU,
¢busuke,
Ouomnorumu.
3. | 3ausaTue KOMOWHU- CJIIOBECHBII WHCTPYKTHB- | HOYTOVK, TBopueckuit
pOBaHHast HATJISTHBIA HbIC BUICODIITBMBI, OTYET
WHAWBUAYyaJlb- | KapTOYKH, XUMHUYCCKOC
JIEKITHSI o 6
20-34 HBIN TaOJIMIIBI 00opynoBaHue,
ATIOT PEaKTUBBI
LIEHTPA «TOYKa
npaKkTHYecKast pocTay,
pabota undposas
nabopaTopus
110 XUMHUHU,
buzuke,

OMOJIOTHUH.




PABOYASA TIPOI'PAMMA
BOCIHIUTAHUSA TIEJATI'OT'A JOITOJIHUTEJIBHOI'O OBPA3OBAHUA

IHocensiromeBoit Bukropuu AHapeeBHbI

1. XapaKTepMCTmca JIONOJTHUTEIbHOH OﬁlllepaiiBl/lBalOIIIeﬁ nporpamMmmal «YIUBHUTEIbLHOE BOKPYI' HAC»

[Iporpamma «Y IUBUTEIFHOE BOKPYT HAC» UMEET €CTECTBEHHO-HAYUHYIO HAIpPaBICHHOCTb.

KonngectBo obyuatonuxcst o0beanHenus: «OTKpbIBaeéM XUMUIO» COCTABISET § uesioBek. V3 HUX rpymiibl
MOTYT OBITh OJTHO- WJIH Pa3HOIOJIBIMHU.

OOyuaromuecs UMEIOT BO3PACTHYIO KaTeropurio jaereii ot 13 go 15 ner.

®opMbI pabOTHI — HHIUBHUIYaIbHBIE H TPYIIIIOBBIE.

2. llesb, 3a1a4M ¥ pe3yJabTAT BOCIIUTATEILHOI PadoThI

IMear BocmUTAHUSA :

- co3maHue YCIOoBHHM Ui (pOpMHpPOBaHHUS COLMATBHO-aKTUBHOM, TBOPYECKOW, HPABCTBEHHO H
(U3UYECKH 37I0POBOM JIMUHOCTH, CIIOCOOHON HA CO3HATENBbHBIN BHIOOp KU3HEHHOM MO3HUIMHU, a TaKXKe K
TyXOBHOMY M (PM3UYECKOMY CAMOCOBEPIIIEHCTBOBAHUIO, CAMOPA3BUTHIO B COIIYME.

3agaum BoCIMTAHUSA:

- CIIOCOOCTBOBATHh PA3BUTHIO JUYHOCTH OOYYAIOMIETOCS, C IMO3UTHUBHBIM OTHOIIEHUEM K cebe,
CIOCOOHOTO BBIpAa0AThIBATh U PEAIM30BBIBATh COOCTBEHHBIM B3TJISJ] HA MUD, Pa3BUTHE €r0 CYOBEKTHBHOM
MMO3HUIUH;

- pa3BUBaThb CHCTEMY OTHOIICHHH B KOJUIGKTHUBE 4epe3 pa3HooOpasHble (OpPMBI aKTHUBHOM
COIIMAIIbHOM JCSATCIILHOCTH,

- CIOCOOCTBOBATh YMEHHIO CaMOCTOSITEIbHO OLIEHWBATh TMPOUCXOMSIIEe M HCIOJIb30BaTh
HaKalUTMBAaE€MbI  OMBIT B  IEJISIX CAMOCOBEPIICHCTBOBAHWSA U  CaMOpeaM3alldid B  IPoOIecce
KU3HEICATCIIbHOCTH;

- (opmupoBaHue U Mpormarax#aa 3J10pOBOT0 00pasa KU3HU.

-opMHpOBaTH OCHOBBI HKOJOTHUYECKOH TPAMOTHOCTH, CIIOCOOHOCTH OILIGHUBATh MOCIEIACTBHUS
NEeSATeTbHOCTH YeJOBeKa B TMPUPOJE; OCO3HAHWE HEOOXOIMMOCTH JICHCTBHH 1O COXPaHEHHUIO
Oropa3zHo00pa3usl ¥ MPUPOTHBIX MECTOOOUTAHUI KUBBIX OPTaHU3MOB.

Pe3yﬂbmam eocnumanus:
B pC3YyJIbTATC 06yquI/151, 06y11a101u1/1ec;1 oJIy4yaTb BO3MOKHOCTb HAYUUTHCA:

- CaMOCTOSITEIbHO ¥ MOTUBHUPOBAHHO OPTraHU30BaTh CBOKO IMO3HABATEIBHYIO JACATEILHOCTD (OT TTOCTAHOBKHU
e A0 TOTy4YeHHs Pe3yNbTaTta); MPOBOAUTh MPUYUHHO-CIICICTBEHHBIA M CTPYKTYPHBIN aHAIH3, BBIICIATh
CYIICCTBCHHBIE XapPAaKTEPUCTHKH HM3y4aeMOro OOBEKTa, CaMOCTOSTCILHO BBIOMPATh KPUTCPUU IS
CPaBHEHHSI, COTIOCTABJICHHUS, OIICHKH U KJIaCCU(PUKAIUU OOHEKTOB.

- TBOPYECKH PEIIaTh 3a/1a4l CAMOCTOSITEIILHO M B KOMaH/Ie, 0OMEHUBATLCS HH(DOpMALIUEH TSI BBITIOTHCHUS
o01m1eit paboThl; MPUOOPETYT OMBIT MYOJIUYHBIX BBICTYIUICHUHN, CI€TOBAaHUS AITHUYECKAM HOpPMaM U MpaBHiIaM
BEJICHUA UAJIOTa, OPraHU3alluy U Y4acTUs B KOJUIEKTUBHOMW JIESITEIbHOCTH.

-OCYHIECTBJIATh MOMCK MH(OPMAILUK 110 33JlaHHONW TeMe B MCTOYHMKAX PAa3HOTO THIIA, B Pa3HBIX 3HAKOBBIX
cucTeMax; MepeBOAUTh HMH(OpPMAIUMI0 H3 OJHOW 3HAKOBOM CHCTEMBI B JAPYIYyIO; HCIIOJIb30BaTh
MYJIbTUMEIUIHBIE PEeCypChl U KOMIIBIOTEPHBIE TE€XHOJIOTUU Jii 00pabOTKH, Nepefayd, cUCTeMaTU3aluu
uHpOpManuu, co3aanus 0a3 JaHHBIX, IPE3CHTALUH PE3YIbTaTOB MPAKTHYECKON AEITEIHHOCTH.

- OOBEKTUBHO OIIEHMBaTb CBOM BO3MOXXHOCTH, OCOOCHHOCTH JIMYHOCTHBIX KadecTB, pE€3yJIbTaThl
NeSITeIbHOCTH; YYUTHIBATh MHEHUS APYTUX Jrojel; (opMyIHpoBaTh CBOM MHUPOBO33PEHUYECKUE B3IJISAbI;
OCYILECTBIISATh OCO3HAHHBIM BBIOOp NyTeW MpoaOJKEHHs oOpa3oBaHMs M Oyayiied npodeccuoHanbHOR
NesITeTbHOCTH.



3.Padora ¢ KO/LIEKTHBOM 00y4aI0IINXCS.

- (GopMHUpOBaHUE MPAKTUICCKUX YMEHUH MO0 OPraHU3aIMKd OPTraHOB CAMOYIIPABJICHUS 3TUKE W TICHXOJIOTHU
OOIIeHMSI, TEXHOJIOTHH COIUAIIBHOTO M TBOPUECKOTO MIPOSKTUPOBAHNUS;

- 00ydeHHe YMEHHUSM M HaBbIKaM OPraHM3aTOPCKOM NEeATETbHOCTH, CaMOOpPIaHU3alMH, (OPMHUPOBAHUIO
OTBETCTBEHHOCTH 32 Ce0s U JPYruX;

- pa3BUTHE TBOPYECKOrO KYJIbTYPHOrO, KOMMYHUKATHUBHOTO MOTEHIIMAJIa PeOAT B IMPOIIECCE y4acTUs B
COBMECTHOI O0IIIECTBEHHO — MOJIE3HON JAEeITeTbHOCTH;

- cojeiicTBre GOPMUPOBAHUIO AKTUBHOM I'PaKTaHCKOU ITO3HIINN;

- BOCIIUTaHHME CO3HATEIBLHOTO OTHOLLEHHUS K TPYAY, K IIPUPOJIE, K CBOEMY F'OPOLY.

KonnektuBnas (dpoHTanbHas), TpynmnoBas, WHAUBHAyalbHAs, TBOPUYECKHUE MACTEPCKUE, MPOCMOTP
BUJCO(PMIEMOB, MHHH-KOH()EPCHIIMH C TPE3CHTAIMSIME, HCIIOJIb30BAaHUE MPOSKTHOTO METO/a, aKTHBHOE
BOBJICUCHHE Y4YAIlIUXCS B CaMOCTOSTENIbHYIO TPOEKTHYIO M HCCIEeI0BaTelNbCcKylo padory. I[Ipum sTom
00s13aTeNbHBIM SIBIIICTCS CO3J]aHUE YCJIIOBUU IS OpPraHW3aldd CaMOCTOSITEIIBHON pa0OThl yJamIuxcsl Kak
WHJWBUlyaJIbHO, TAK U B TPYIIIAX.

4.Pabora ¢ poauTeasaMH:

- Ocdopmienne nH(pOPMAIIMOHHBIX YTOJIKOB /IS POAUTEINIEH MO BOIIPOCAM BOCTIUTaHHS €TEH.
-IIpoBenieHMe THSA OTKPBITBIX IBEPEH.

-IIpoBeneHue KI1acCHBIX U OOLIEIIKOIBHBIX POJAUTEIBCKUX COOpaHUH.

-IIpurnamenue poauTese Ha OTKPBITBIE 3AHATHUSA 10 KPYXKKY

5. KasienaapHblii JIaH BOCIUTATEJIBHOI padoThI

Ilenaror: IloceasiromeBa Bukropuss AnapeeBHa.

Ne n/m Meponpusitue 3anaun Cpoxkn IIpumeyanue
NpOBeEACHUS

1. VYyactue B | IIpuBneuenue BHuManus | Cents0ps 2022r
IPOBECHUU Jus | oOy4arommxcs u HXx
OTKPBITHIX JBEepeit pOIUTENEH K IeATeIIbHOCTH
00BbeTMHEHUI
JIOTIOJTHUTEIBHOTO
obpazoBanuss B  MBOY
«Iloppmvmckas OOLI um.

I'.1. lllepGakoBay»

2. «Jlenp mMoOunu3anuu | BocureiBate  uHTEpec K | SuBapn 2023r.
IPOTUB yIrpo3bl | MUPY  KHUBBIX  CYILECTB.
snepHoi BorHB 29 | hopMUpOBATH OCHOBBI
SHBapsl. JKOJIOTUYECKON
I'PaMOTHOCTH, CIIOCOOHOCTHU
OLICHUBATh MOCIIEACTBUS
JIEATENbHOCTH YEJIOBEKa B
MIPUPOLE; BbIOMpATh
LIEIEBBIE U CMBICIOBBIC
YCTaHOBKHU B CBOUX
JIEUCTBUAX WU IOCTYIKaX IO
OTHOLIEHUIO K  KUBOWU
pUpoJeE, OCO3HaHUE
HEOOXOANMOCTH  JIE€HCTBUN
1o COXpaHEHMIO
OuopazHooOpazus u
MPUPOJIHBIX MECTOOOUTaHUI
BHJIOB PACTCHUM;




Odopmiienue
cregnoB 30K B
ayIUTOpHUsIX,
Kopuaope (310pOBbIi
o0pa3 KU3HH)

[IpocmoTtp punbMoB

[MpodunakTuka HapKOMaHHA
MW Tpomara€aa 3A0pOBOTO
o0pa3a KU3HH.

B teuenue roxaa.

AHTUHAPKOTHYECKON
HaNpaBJICHHOCTH
Bukropuna BOCIIUTHIBATh  JIOOOBH K | (heBpaib
«8 dpeppans - JleHb | HaydHOIA,
Hayku BukropuHa | mHTEIIEKTYyalBHOM
TesITeTbHOCTH;
-pa3BHUBATh qyBCTBO
0O0IIECTBEHHON 3HAYNMOCTH
HAayKH, 3HAaHUU B CTPAHE;
becena «/lenb -IPOJOKUTh Mai
[ToGenpl! (Hayka Ha | opMUpOBaHHE
BOITHE)» TPaXXIaHCKOTO qyBCTBa
rOpIOCTH u

OTBETCTBEHHOCTH 3a CyIbOYy
CBOEH CTPAHBI;

-chopMupoBaThH
Npe/ICTaBlICHHE O BOWHCKOM

aonre U BEPHOCTH
OteuecTBy, aKLUEHTHUPOBAThH
BHHUMaHHE Ha  HAay4YHOM

MOJIBUTE YYEHBIX-XUMHUKOB H
OHOJIOTOB;

-IPOAOJDKUTH  paboTy 1O
BOCIIUTAHUIO y
o0yJaromuxcs yBaKEHHsS K
UCTOPUHM W TpPaguLUAM
CBOET0 rOCy/1apCTBa;

-[IOBBIIIATH  JTYXOBHBIH U
MHTEJUIEKTYaJIbHbBI yPOBEHB

y4aluxcs




8. KOHTPOJIBHO-UBMEPUTEJIbBHBIE MATEPHUAUJIBI.
JlaGopaTopHasi padora Ne 5 «M3y4yeHne CBOCTB KHCJIOT

OoOopynoBanue:
e  MYJbTUMEAUITHAS MPE3CHTALIS
o METAUTMYECKUH IITATHB, MPOOUPKH, CHUPTOBKA, CIIUYKH, JEPHKATEIb ISl MPOOUPOK,
XUMHYECKUE CTaKaHbl, KOJOBI INTIOCKOIOHHBIE KOHUYECKUE, KOJIOBI JI MPUTOTOBJICHUS
PacTBOPOB, CTEKJIIHHBIE MMAJIOUKH, TPUOOP JUIs COOMpaHUs BOJOPOJA, MEH3YPKH, BECHI
PeakTuBbi:
o HMuauxaTopbl: yHUBEpCATbHBIN, METHIIOPAHK, PeHON(TATICHH
o Kucnotsi: oprodocdopHas, a30THasA, yKCycHasI
e MerTaabl: HUHK, )KEJIE30, AJFOMUHMIN, MarHUH
o Comnu: MenHbIN KyIOpoc, OUXpoMaT KaJjus, TepMaHraHat Kajaus

IIpaBuJia TeXHUKHN 0€30I1ACHOCTH.

1. 3anpemieno: mpoboBaTh BemiecTBa Ha BKyc!!!

2. CaMOBOJBHO CIMBATh U CMEUINBATH PEAKTHUBBI.

3. BzOanteiBaTh BelecTBa HEOOXOIUMO, ClIerKa TOKaYrBasi MPOOUPKY.

4. Tlpu paz0aBiieHUU KOHLIEHTPUPOBAHHOMN CEPHON KUCIIOTHI BBIIESAETCS OOJBIIOE KOJIUYECTBO
TeTI0ThL. [109TOMYy CMEHMBaTh KOHIIEHTPUPOBAHHYIO KUCIIOTY C BOJIOHM CIEAyeT ¢ OOJBIION
octopoxHoctbio: HAJIO BJIMBATH CEPHYIO KUCJIOTY B BOAY, A HE HAOBOPOT.
Ecnu BnuBaTh BOMY B CEPHYIO KHUCIIOTY, TO YacTh BOABI 3a CUET BBIJICIICHUS TEIJIOTHI MOXKET
HarpeThecs 10 kuneHus. Kuciora HauHeT pa3OpbI3rUBaThCS M MOXKET MONAcTh Ha KOXKY, B
rjasa.

5. KoHueHTpupoBaHHAas cepHasi KUCJIOTa BBI3BIBAET 0KOTH. [[03TOMY momnaBiIyo Ha KOXY HUITU
TKaHb KHCJIOTY HEOOXOIMMO TOTYAaC CMBITh OOJNBIIUM KOJMYECTBOM BOJBI, a 3aTeM
PacTBOPOM IMUTHEBOU COABI U BHOBb CMBITh BOJOM.

TECT Bapuant Ne 1

1. Haiigute xumMmuueckyro GopMyiny KUCITOTHI:

HCI, BaO, SO3, Ca(OH)2. OtBet: HCI

2.YHuBepcajabHasi HHANKATOpHas Oymara B KUCJION cpefie:
Cunsist, KpacHas, Jxenras, 3eneHas. QTBeT: KpacHasi
3.Haiigure xummaeckyro popmyiry OECKUCIOPOAHON KHCIOTHI.
H2S0O3, HNO3, HCI, H3PO4 O1Bet: HCI

4. Haiiaute XuMHIECKYI0 (OPMYIY TBYXOCHOBHOM KHUCIIOTHI:
HCI, H2SO4, HNO3 H3PO4. O1BeT: H2SO4

OneiTr_Nel. xoTopslii MBI mpoBeneM, HazbiBaercsa «CoOupaHue ra3000pa3HOTO BOAOPOJA,
BBIJICJISIIOIIErOCs NMPU JEMCTBUM KHUCIOTHI Ha TpaHyjbl LMHKa». [l 3TOro BaM HEOOXOAMMO
coOpaTh yCTaHOBKY KaK ITOKa3aHO Ha PUCYHKE, IPOBEPUTh F€PMETUYHOCTD, BIOKHUTh HA MOJHOXKKY
HECKOJIBKO I'paHyJl LMHKA, BIUTb CBEPXY KHUCIOTY, @ ra300TBOJHYIO TPYOKY NEPEHECTH BHYTpPb
MpOOUPKH, PpACMOJIOKEHHOW BBepX JAHOM (misi  dvero?). YUrto wHabmomaercsa? 3amuiiure
COOTBETCTBYIOLIEE YPABHEHUE PEAKLIUN.

Onprr  Ne2: neiicTBUE KHUCIOT Ha pacTBOPbl HHIUMKATOPOB (YHUBEpCAJIbHBIM, METUIIOBBIN
opamkeBblil, penondranent). OAHUM U3 OOIMIMX XUMHUYECKHX CBOWCTB KHUCIJIOT SIBISIETCA JeCTBHE
UX Ha MHIUKATOPbI. YTO Takoe MHAMKATOPHI? (BElIecTBa, U3MEHSIONINE OKPACKY B 3aBUCUMOCTHU OT
Cpellbl — KUCJIIOTHOM WM 1enoyHoi) Kakue MHAMKATOpbl BaM HM3BECTHBI?(JAKMYC, METUIJIOPAHK,




benondranens, yHuBepcaibHblii). [locMOTpUM JeMOHCTpAIMOHHBIN OMBIT. B 1aHHOM OmbITe BaM
HEOOXOUMO B3SIThb IIECTh MNPOOMPOK, BIUTH B KaXAYD IO KUCIOTE U IOJEHCTBOBATh
orpezeneHHbIM HHAuKaTopoM. Kakue n3smenenust ol HaOmoaaere? OTBET MOSCHUTE.

Onprr Ne3: B3auMOAEHCTBHE KHUCIOT C MeTalUlaMH (MarHui, kene3o W amoMuHui). Kucmorst
BCTYMAIOT B PSAJ XUMUYECKUX PEaKIHiA, B3aUMOJICHCTBYIOT C METa/UIaMH, OKCHUIAaMH METaJlIOB,
OCHOBaHUAMH U coyisiMH. OOpaTuTe BHUMaHHE, YTO BO BCEX CIydasX OCHOBHBIM IPOJIYKTOM
peakuuu Oyznet coib. Bo3bMuTE pacTBOp KHUCIOTHI, BICHTE €€ B KOHUYECKYIO KOJIOY U IIOMECTUTE B
kos10y metaiut. [Ipu Heo6X0AMMOCTH HarpelTe peakMoOHHy cMech. UTo HabmoaaeTca? 3anummre
YPaBHEHHSI COOTBETCTBYIOIINUX PEAKIUH.

V. I[OI[OJ'IHI’ITQJ'II)HOQ 3alaHUEe: IIPUTOTOBHTC PACTBOPEI 3aJaHHOM KOHIOCHTpAINH U MACCBI. I[JIS[

3TOr0 BaM CHayaja HEoOXoAuMo OyJeT paccuuTaTh MacChl PAaCTBOPEHHOIO BEIIECTBA W
pactBopurens (20% CuSO4*5H20, 15% K2CrOs, 10% KMnOy).

1. 3akpemienmue, 3aK/04eHHE:

3ajaHue: COCTaBbTE BO3MOKHBIE YPAaBHEHUS PEAKIUI B3aUMOICHCTBHSI IEPEUNCIIEHHBIX BEILIECTB:
Ca+ HxSO4 —

Ag + HCl —

CuO + HNO3z —

Fe(OH)z + HCI —

H>SO3 —

JaBaiiTe mogymMaeM, r1€ B )KU3HU Mbl BCTPEYAEMCSI C KUCIOTaMu ?

B xenyn04HOM COKE KMBOTHBIX OPTAHU3MOB MPUCYTCTBYET COJISIHAS KUCIIOTA.

JIeCTBHE KUCIIOT HA HAIl OPraHU3M:

1.KucnoTbl yHUYTOXAIOT OOJIE3HETBOPHBIE M THUJIOCTHBbIE MHUKPOOBI, IMO3TOMY BJIMSIOT HA Halll
UMMYHUTET (0cOOEHHO ackopOuHOBas KucioTa). KpoMe TOro, ”MEHHO 3TO CBOMCTBO MO3BOJISIET UX
MCIIOJIb30BaTh KaK KOHCEPBAHTHI (IIpU MApUHOBAHUU MPOAYKTOB). BBl Bce mpekpacHO 3HaeTe, 4To
KHCJIBIE ATO/BI HE MTOPTATCS 3HAYUTENIBHO JOJIBIIE, YEM CIIAJKHUE.

2. KucnoTsl ciocoOCTBYIOT paciIeIIEHUIO KUPOB, TEM CaMbIM YIIYYILAIOT [epeBapUBaHUE TTHIIIH.

3. Bo30yxnarot anneTut, 000CTPSIOT OCsA3aHME.

Hemaino xucnor B Hamen nume. OpyKTel, MOJIOYHBIE NPOAYKTHI, COYCHI, IIPUIIPABLI, JIEKApCTBa
MOCTABJIAIOT LIEJIbII OYKET KUCIIOT: A0JI0YHYI0, ABEJIEBYIO, IUMOHHYIO, MOJIOUHYIO H JIp.

YKCycHass W JMMOHHas KHUCJIOTa IPUMEHSETCA [ YAAJIEHHWs IATEH OT pP)KaBYUMHBI Ha
XJIOMYAaTOOYMaXHbBIX, JIbHSHBIX M IIEPCTAHBIX OeNbIX TKaHsaX. | daiiHas Jo)kka Ha | cTakaH BOJbI,
IIOAOIPETH O KUIICHUSA U TKaHb C IIATHOM HECKOJIBKO Pa3 OKYHYTb B PACTBOP WJIH IISITHO IIPOTEPETH
pacTBOpOM, a 3aTEM KHCIIOTY TIIATEIbHO CMBITh BOAOH, Jydllle ¢ JOOABICHUEM HECKOJIBKO Kalelb
HAIIATBIPHOI'O CIIUPTA — U1l HEUTPAIIM3ALUU KUCIIOTBI.

JlabopaTopHas pa6ora Nel CBoiicTBa KUCIOT
Lenb: M3y4nTh HA MMPAKTHKE PEAKIIUH, XaPAKTEPU3YIOIIHE CBOMCTBA KUCIIOT.
Xon paboThI:
Omnpit 1. Onpenenenue cpenbl pacCTBOPOB KUCIOT
Hanbem B mpoOUpKyY COJIIHYIO KUCTOTY (MJIM PACTBOP CEPHOM KUCIIOTHI).

Jlo6aBuM 2-3 KaruiM pacTBopa Jiakmyca (MJIM BOCIOJb3YEMCsl YHUBEPCAIbHON MHAMKATOPHOU
OyMmaroii, Wi pacTBOPOM METHIIOBOI'O OPAaH)KEBOTI0).

Habmionaemble  sIBIEHMs: pacTBOp JIaKMyca CTAaHOBHUTCS KpacHbIM  (yHHBEpcaslbHas
WHIUKAaTOpHas Oymara npuoOpeTaeT MAaJUHOBBIM I[BET, METUJIOBBIM OpPaHKEBBIM -
pO30BEET).



YpaBHEHUS peaKIUi TUCCOUUALMHN:

BriBoA: pacTBOpBI KUCIOT U3MEHSIOT OKPACKYy UHIAUKATOPOB, T.€. B PACTBOPE MPUCYTCTBYIOT
HOHBI Bogopona H+ .

OmnslT 2. B3anMoeiicTBrEe KUCIOT C METaJIAMHA

B nBe mpoOupKu HalbeM COISIHYIO KUCIIOTY (pacTBOP CEPHOU KUCIOTHI). B o1Hy 106aBUM CTPYKKH
LIMHKA, & B IPYTYIO - KYCOUKH MEJIHOMN IIPOBOJIOKH.

Hab6mromaemplie siBneHUs: B MPOOUPKE C IIMHKOM HaOIIOAAeTCs BbIJEICHHE OECIIBETHOTO ra3a
BOZIOPO/JIa, B IPOOMPKE C ME/bIO - 0€3 U3MEHEHUH.

YpaBHEHUS peaKkUid:

BBIBOMI: KHCIIOTBI PearupyroT ¢ METAUTAMHU, CTOSIIIUMHU B DSy HANPSHKCHUNA METAJUIOB 10
BOZIOpOJIa, ¢ 0OpazoBanueM coym 1 Bogoposa (kpome HNO3 u kontienTprpoBannoit H2S0O4).

OmbiT 3. B3anMoaeicTBre KUCIIOT C OCHOBAHUSIMU
B npoOupky HamuBaem 2-3 MiT pacTBOpa TUAPOKCH]IA HATPHSL.
Jlo6aBnsiem 1-2 kanm pactBopa heHondTanenHa.
HaGmronaemble BIEHUS: pacTBOP OKPAIIMBAECTCS] B MAJIMHOBBIN I[BET.

JlomBaeM B MpOOUPKY COJSHYIO KUCJIOTY (pacTBOpP CEPHOM KHCIOTHI) JIO OOCCIIBEUMBAHUS
pacTBopa.

Ha6mronaemple siBieHHs: pacTBOP 00ECIIBEYMBALCTCSI.
YpaBHEHHS peaKLUu:

BriBOM: KHCTOTBHI BCTYNAIOT B PEAKIMIO HEHUTpaM3allid C OCHOBAaHUSIMH C OOpa3OBaHUEM
COJIA Y BOJBI.

OO01uii BEIBO:

JlabopaTopHbiii onibIT Ne4 «OnbIT ¢ KYPHHBIM SIHIIOM U YKCYCHOM KHCJI0TOW»
[enn paboThI:

- OIBITHBIM MTYTEM BBISICHUTb BIUSHUE YKCYCHOM KHUCJIOTHI HA MPOYHOCTh CKOPJIYIIbI

KYPHHOTIO sii11a ¥ 3yOHOM dManu.

O6opynoBanue: kuciora ykcycHas 70%, xuciora ykcycHas 9% siino — 3 mTyku, 3 mpo3padHbIX
0aHKkwH, 3yOHas macTa, 3yOHas IIeTKa.

HamuBaem 9 % ykcycHyrO KHCIOTY B IpO3pauyHyro OaHKY M OINYCKaeM B HEro KypHHOE SHII0
(BBITIONTHSIEM 3TO PYKOBOJICTBYSICh IMPAaBUJIAMH TEXHHKH O€30MMaCHOCTH MpH paboTe C KUCIOTaMH).
[Ipouenypy noBtopsieM, HO yxke ¢ 70 % yKCyCHOM KHCIOTOW (T.K. KOHIIEHTPHUPOBAHHAs YKCYyCHas
KHMCJIOTa MOXKET BBI3BATh TSKEIIbIE XUMUYECKUE OXKOTH, 3TO 33JJaHUE BBIMOIHIIOT YUUTEND).

Teopernueckas 4acTh.
CKOPJIVIIA 3amuinaet siiio oT MEXaHUYECKUX OBPEXKICHUM U OT MOTEPU BOJIBI.

- Ckopnyna kypuHoro sifiia maccoid 60 r BecuT 5 r. COCTOMT OHa B OCHOBHOM M3 KapOoHaTa
KaJIbLIMs, MPEACTAaBIEHHOTO CTOJOMKAMU KpPUCTAJUIMKOB KalbLMTa U HEOOJBLIOTO KOJIWYECTBA
OpPraHMYECKOro BemecTBa. MexX 1y KpUCTaNIMYECKUMH CTOJIONKAMH HAXOJIATCS MEJIKUE TIOPHI.

- Yucno nmop B CKOpIyIie IMOCTOSSHHO M IPOIOPLUOHAIBHO pa3MepaM sila. B ckopiyre KyprHOro
sitfita ux 10 TeIic., 00mel miomanbio cedeHus okoio 2 Mm. [Ipu Bo3pacTaHuu Macchl siila u
TOJILIMHBI CKOPJIYIIbI YUCIIO U JJIMHA NIOP YBEIMYHUBAOTCS.

CHapyXu CcKOpJIyna TIIOKpbITa TOHKOW HAJCKOPJIYIIOBOM OOOJIOYKOM, WM KYTUKYJIOH U3
OpPraHMYECKOr0 BEIIECTBA U UMEET TPEIIMHKU Il CBOOOTHOTO IPOXOXKACHHS Ta30B, pPABHOMEPHOIO
UCHIapeHus BOJBI U 3aIMTHI siifl1a OT 60JE3HETBOPHBIX MUKPOOPTaHU3MOB.

YroObl TPOBECTH HAIII SKCIIEPUMEHT, CPABHUM STUYHYIO CKOPIIYITY C HAIIUMU 3y0amu.

3y0bl — 3TO 0cO0Oble KOCTHBIE OOpa30BaHHUS, OCYLIECTBIIONME IEPBUYHYI0 MEXaHUYECKYIO



00paboOTKy MUIILY

- HepBoe, 4TO HYXHO 3HATb O 3y6ax — OTO TO, YTO HMX KaxXyHmasacCsa HaACKHOCTb OYCHDb 6LICTpO
HapymaroTCd INIOXUM YXOJAOM M BpPCAHBIM INPUBBIYKAMMU. N ecmm NCPBHUYHBIC, MOJIOYHEBIC, 3Y6BI
ABJIFOTCA XPYINKUMHU HMMCHHO II0 HNPUYMHC HX BPCMCHHOI'O Ha3HAYCHHA, TO KOPCHHBIC IOArOTCs
YCJIOBCKY OAWH pPa3 U HAa BCIO XU3Hb.

- Crpoenue 3y0a mojpa3yMeBaeT HaJIMYME CIEAYIOIIMX €ro 4acTeil: KOPOHKH, LIEHKH, KOPHS.
Koponkoli Ha3pIBarOT Ty 4acTh 3y0a, KOTopas pacrojaraercsa Haj jAecHod. To ecTh BHIUMYIO
KaXJI0MY.

Kopens 3710 Ta gacTh 3y0a, KOTOpas yIep>KUBaeT ero B mojoctu pra. [llelikoii Ha3pIBaeTCs Ta 4acTh
3y0a, KOTOpasi pacnoJiokeHa MeX]y KOpHEM U KOopoHKoW. CHapyxu 3y0 MOKpBIT caMOil TBepaAOi
TKaHBIO B YEJIOBEUECKOM OpraHu3Me — dMaliblo. B 3yOHoi smanu conepkutcs 36 % kampiusl.

- B camom meHTpe 3yba pacroysaraeTcsi COCIUHUTENBbHAs TKaHb — myibna. OHa MsTKas,
MIPOHM3aHHAasi MHOXKECTBOM KPOBEHOCHBIX COCYAOB M HEPBHBIX OKOHUaHUU. IMEHHO ee mopaxkeHue
KaprecoM MM BOCHIAIUTEIbHBIMH MPOIIECCAMHU BBI3BIBAET Ty CAMYIO HECTEPIUMYIO 3yOHYIO 0OJIb.
Jlsisg SKcriepuMeHTa B KauyecTBE MOJENM 3y0a Mbl BbIOpaliu SN0, T.K. SIMYHASI CKOPJIyIa, KaK U
3yOHas SMalib, COCTOUT U3 KaJbIIUS.

OKCIIEPUMEHT [lns skcniepuMenta HaM ToHamoOutTcs: Kucmora ykcycnas 70%, kuciora
yKcycHast 9% siino — 3 TyKH, 3 Mpo3padyHbIX OaHKH, 3yOHas macta, 3yOHas IeTKa.

HamuBaem 9 % ykcycHyi0 KHCIOTY B Mpo3payHyto OaHKy W OIYCKaeM B HEro KypWUHOE SIHII0
(BBIMOJHSIEM 3TO PYKOBOJACTBYACH MPAaBWJIAMHU TEXHUKH OE€30MACHOCTU MPHU pabOTe C KUCIOTaMH).
[Ipouenypy noBTopsieM, HO yxke ¢ 70 % yKCyCHOW KUCIOTOW (T.K. KOHIICHTPUPOBAHHASI YKCYCHAas
KHCJIOTa MOXKET BBI3BATh TSKEIbIE XUMUYECKUE OXKOTH, 3TO 3aJJaHUE BBIMOIHIIOT YUUTENb).

C NOBEpXHOCTH WLl MOMEHTAJIBHO HAUMHAET BBIACNATHCS YIJEKHUCIBIM ra3 B BHJIE MaJEHbKUX
MY3BIPHKOB.

Ckoprnymna nTuysux stui coctout Ha 90% 3 kapOoHaTa KaJbIlHsl, TOATOMY MPHU B3aUMOJCHCTBUH C
KHCJIOTOW OH HAYMHACT PacIajaThCs, Bbiaenss yriekucbii ra3 (CO 2).

bepem Tperthe siiio oOpabarbiBaeM ero 3yOHOM macTtoil W momermiaemM B OaHKy ¢ 9% ykcycHOM
KHMCJIOTOM M OCTaBJISIEM SILIO B pACTBOPE HA CYTKH.

Ha6mronenus: O6paboTanHoe 3yOHON MACTON SUIO0 OCTAIOCh HEU3MEHHBIM.

CrycTst CyTKM y siiilia, KOTOpOE€ MOMECTUIU B 9 % YKCYCHYIO KHUCJIOTY M3MEHMJCS LBeT. Sifio
J0CTalIM U3 YKCyca W MPOMBUIM MPOTOYHON BOAOM MOJ KpaHOM, WO YBEIUYHIOCH B pa3Mepe,
CTaJI0 MATKMM M ynpyrum. Kamblnmii ¢ IOBEpXHOCTH siiia pactBopuics. HeBpenumon ocranachk
TOJILKO TUIGHKA MEXAY CKOpIYNoMl u sidiom Siio, KOTopoe ONMyCTUIIM B KOHIICHTPUPOBAHHYIO
ykcycHyto kucinoty (70%) cramo OenbiM M IUIOTHBIM Kak OyATO €ro cBapwin B KpyTyro. He
pacTBOpUIIACh TONBKO «MAaKYIIKa» SHIA, MO KOTOPOW OKa3aliCs BO3MYIIHBIN MY3bIpb, SUII0 HUKAK
HE XOTEeJIO MOrpyXKaThCsl, MOATOMY 3TOT KyCOUYEK IIJIOXO paCTBOPUJICS B YKCYCE.

Ckopryma sifiia, Ha TOBEPXHOCTh KOTOPOTO HAaHEC/IM 3yOHYIO MAcTy U MOMECTHIHN B 9% yKCYCHYIO
KHCJIOTY CTaJla TOHbIIIE, HO OCTaJIach TBEPAON Ha OILYIb.

BBIBOJ:

OpHol M3 TJIaBHOM MPUYMHBI pa3pylIeHUs SMajiu 3yOOB- 3TO BO3JIEHCTBHUE KHUCIBIX MPOAYKTOB,
LIUTPYCOBBIX, TA3UPOBKH, OOJIBILIOTO KOJIMYECTBA CIaJ0CTEN.

JlabopaTtopHas padora Ne 6
Tema: U3ydyeHue CBOMCTB CEPHOM KHCJIOTHI.

33,[[3‘11/12 3aKpCIIUT 3HAHHUA II0 TCMC KI/ICJ'IOTBI, Pa3BUBATL HABBIKKW IIPOBCIACHUA J'Ia60paT0prIX
OIIBITOB, 3aITMCh PE3YyJIbTAaTOB, BLIBOIOB.

O6opynoBanue: pactBop cepHoit kuciotsl (H2SO4), runpokcun varpusi(NaOH), ruapoken menn
Cu(OH)2, uunk (Zn), oxcun xene3a (Fe203), meTunopamxeBblii, 1akmyc, okcua Mmeau(CuO),



ximopun  Oapus  (BaCl2), xapbonar watpus. (Na2CO3), mratuB ¢  npoOupKamw,
pOoOUPKOIePIKATENh, CITUPTOBKA.

3ananue 1. BcnoMmHuTE , KaKie peakliMy XapaKTepHBbI JUIsl KUCJIOT, HAIUIINWTE YPAaBHEHUS PEaKLIUM.
3ananue 2. VMcronb3ys JaHHbBIE PEAKTHBBI, TPOBEANUTE CICAYIONINE ONBITHI:

OIIbIT 1. Hameiite B mpoOHUpKy 2 M pacTBOpa CEPHOM KHCIOTHI, OIMYCTHTE JakMyc. UTO BBI
HaOmomaere? C MOMOIIBIO MUNETKU KamHuTe | Karmo MeTwinopankeBblid. UTo BeI HaOmomaere?
CrnenaiiTe BBIBOJIBI O CIIOCOOHOCTU MHAMKATOPOB ONMPEISATh KUCIOTHI.

OIIBIT 2. Hanetite B mpoOUpKyY 2 MJI pacTBOpa CEPHON KUCIOTHI U 100aBbTe 1 Tpanyny 1nuHKa. Yto
Bbl HabOmomaere? [IpoBepbTe ¢ MOMOIIBIO JTYYUHBI, KaKOW Tra3 BBIACIACTCS. 3alUIINTE ypaBHEHUE
peakiuu.

OIIBIT 3. Hameiite B mpoOUpKy 2 M pacTBOpa CEpHOM KHCIOTHI M J00aBbTe 1 Karmio
meTmopamkeBbii. OCTOPOXHO mnpuneiite B mpoOUpKy 2 M THAPOKCHAA HATpus. UTO BHI
HaOmonaere? 3anuinuTe ypaBHEHUE PEAKIIHH.

OIIBIT 4. Haneiite B mpoOUpKy 2 MJI pacTBOpa CEPHOM KUCIOTHI M JOOABHTE MO KAIJISIM THAPOKCHU]L
Menu. Yto Bbl HaOmoaeTe? 3anuiuTe ypaBHEHUE PEeaKInu.

OIIBIT 5. Haneiite B mpoOupKy 2 MJI pacTBOpa CEPHOUM KHUCIOTHI JI00ABbTE MO KaIUISIM XJIOPH]
Oapust. Uto Bbl HaOmMoMaeTe? 3anUIINTe YpaBHEHUE PEaAKITUH.

OIIBIT 6. Haneiite B mpoOupKy 2 MII pacTBOpa CEpHOM KUCIOTHI 100aBbTe 1 r KapOOHaTa HATPHUA.
Uro Bbl Habmogaere? IlpoBepbTe € MOMOULIBIO JIYYMHBI, KakOWl ra3 BbIJEISETCS. 3aluIlInTe
ypaBHEHUE peaKkuy.

OIIBIT 7. . Haneiite B mpoOUpKy 2 MJI pacTBOpa CEpPHON KHCIOTHI U 100aBbTE 2 IrpaHysbl OKCH]
meau. Yto Bel Habmonaere? Ilomorpeiite, uro Bbl Temeph HaOdroAaere. 3amuIINTE ypaBHEHHE
peaKuu.

JladbopaTopHasi paGota Ne 8

Tema: M3yuenune CBOMCTB LIEI04€l U HEPACTBOPUMBIX OCHOBAHUM.

3amaun: 3akpenutr 3HaHUsA 1Mo TemMe OCHOBaHUS, pa3BUBaTh HABBIKUA MPOBEACHHUS J1aOOPATOPHBIX
OIIBITOB, 3aIIUCh PE3YJILTATOB, BEIBOOB.

O6opynoBanue: pactBop cepHoii kuciotel (H2SO4), consnoit kucnorsl (Hcl), runpoxcun Hatpus
(NaOH), metunopanxeBbiii, nakmyc, xaopu xkenesa (FeCl3), cynedar meau(CuSO4), anroMuHuUiA,
(Al), cynpdar mmaka(ZnSO4), mTaTUB C MPOOUPKAMH, TTUITETKA.

Xoma paboThl.
3aganue 1. OTBEThTE HAa BOMPOCHI:

- Kakue BeniectBa oTHOCAT K ocHOBaHusAM? [IpuBeauTe npumMepsl.
- Uto Takoe menoun? [IpuBegure npumepsl.

- Kakue ocnoBanus siBisitores amdorepusivu? [lpuBeaure npumepsl.

3ananue 2. [IpoBeanTe ONbITHI U 3aHECUTE PE3YJILTATHI B TAOIUILY.

OIIBIT 1. OnpeneneHrue OCHOBAHUN C TTOMOIIBIO HHANKATOPOB.

Hanelite B 2 npoOupku 1mo 2 Mj THApOKcHJa HaTpus. B mepByio omycTturte JIakmyc, BO BTOPYIO



KallHUTE C IIOMOINBIO THIETKHM 1 Karuio MeTHIIoOpaH)keBbld. UTo BbI HaOmomaeTe? 3aHecUTe
pe3yabTaT B TaOJIHILY.

OIIBIT 2. B3zanMoaeicTBHE LIETIOUEN C COJISIMU.

Hanetite B mpoOupky 2 M1 TUIPOKCHA HATPUs M J00aBbTE IO KaIUlsIM pacTBOp Cylibdara MEIH.
Uro BeI HaOMoAaeTe? 3aHecuTe pe3yabTaT B TaOIUILY.

OIIBIT 3. B3aumoseiicTBre ¢ MPOCTHIMU BEIIECTBAMHU

Haneiite B mpoOupky 2mi rujpokcuaa Hatpus u no0aBbTe 1 Tpanyny amomMuHus. UTO BBI
Ha0roaeTe. 3aHeCUTe pe3yabTaT B TAOIHILY.

OIIBIT 4. BzauMoneicTBiE ¢ KUCIOTAMH.

Hanelite B mnpoOupky 2mi THUIpOKCHAAa HaTpus M J00aBpTe 1 Kamimo METUIOpaHXKEeBBIM.
OCTOPOXHO mnpuinelite B npoOupKy 2 M cepHOW KUCIOThl. UTo Bbl HaOmrogaeTe. 3aHECHUTE
pe3yabTar B TaOIULy.

OIIBIT 5. [TomyyeHre HEPACTBOPUMOTO OCHOBAHUS U €TI0 CBOMCTBO.

a) Hamelite B mpoOupky 2 M XJIOpuj Keje3a W J100aBbTe MO KaIulIM THIPOKCHUJ HATPHS IO
oOpa3zoBanusi ocagka. Takum 00pa3oM BBl MONYYMIH THAPOKCH]I Kele3a. YPaBHEHUE PEaAKINU
3aMuIInuTe B TAOIUILY.

Jlanee B 3Ty xe mpoOupKy 100aBbT€ OCTOPOKHO COJSTHYIO KUCI0Ty. UTo BBl Habmonaere? 3anecure
pe3yabTaT B TaOJIUILY.

06) Hanefite B mpoOupky 2 M Xjopujaa MeAu W J00ABbTE MO KAaIUSIM THUIAPOKCH]I HATPHS JI0
oOpa3zoBaHusi ocangka. Takum oOpa3oM BBl TOJYYHMJIM THUIPOKCHJ MEIHU. YpaBHEHHE pEaKIuu
3aMUIIUTE B TAOJIHILY.

Jlanee B 3Ty ke POOUPKY 100aBbTE OCTOPOKHO CEPHYIO KUCIOTY. UTO Bl HaOmogaeTe? 3aHecuTe
pe3yabTaT B TaOIUILY.

OIIBIT 6. [Tonyuenne ampoTepHOTr0 OCHOBAHUS €TO CBOMCTBA.

Haneiite B mpobupky 2 mu cynbdara muHKa ¥ J00aBbT€ MO KaIlIIM THUAPOKCH]L HATPHUS 10
oOpa3zoBaHusi ocaaka. Pasmenurte comepkuMoe TpOOMPKM Ha 2 4YacTU. B TepByHO OCTOPOXHO
n00aBbTE THAPOKCHU HATPHsI, BO BTOPYID — COJISTHYIO KHCJIOTYy. UTo BBl Habmomaere? 3aHecuTe
pe3ynbTar B TAONHILY.

«OnbITHI B IOMANIHUX YCJIOBUAX, JOCTYIIHON XUMUEN».
OnbiT Ne 1. Marnyeckoe TynieHue cBeveil CoAepKUMbIM IYyCTOI'0 CTAKAHA

Ilepen mocTaHOBKOM 3KCIEPUMEHTA CIIPOCUTE y E€TEH, KaK 3aTyIUUTh Iu1amMs cBeud. OHU, KOHEYHO
e, BaM OTBETAT, YTO CBEUYKY HaAO 3aayTh. Cpocure, BEpAT JIM OHM, YTO BBl CMOYKETE 3aracuTh
OrOHb ITYCTBIM CTaKaHOM, IPOM3HECS BOJIIEOHOE 3aKINHAHKE?

IMens: IloMecTuB B CTakaH COLYy M YKCYC, IOJUTH IIOJYyYEHHBIM Ia30M Ha 3aKEHHYIO CBEYy U
IIOr'aCUTh €e.

J11st IpoBeIeHUS SKCIIEPUMEHTA TTOHAI00STCS
YKCYC 3 YaiHbIC JIOKKH;

cojia 2 YalHbIC JTOXKKH;

CTaKaHBbI;

cBeun 3-4,

CITMYKH.

ITocTaHnoBKa oImbITA.

HacelnibTe B cTakaH cOIpl M 3aJIEUTE €€ YKCYCOM. 3aKTUTE HECKOIBKO cBedel. [lonHecute crtakan ¢
COJION M YKCYCOM K JIpYrOoMYy CTaKaHy, HEMHOI'O IIEPEKJIOHUB €r0, YTOOBI MMOJTYYEHHBIH B IIPOLECCE
XMMHUYECKOW peakIMM YIiIeKUCIbIM ra3 nepetek B MycToi crakaH. [IpoHecuTe ctakaH ¢ razoMm Haj



CBEYaMH, KaK Obl MOJIMBAsI UM TLTaMS.
PesynbraT 1 Hay4HOE O0BSICHEHUE.

[Ipu B3auMOEHCTBAN COABI U YKCYCA BBIIEIISIETCS YIIEKUCIBIN a3, KOTOPbIN, B OTIMYHUE OT
KHUCJIOpOJIa, HE MOIJIEPKUBAET TOPEHHUE:

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

CO2 Tsxenee Bo3ayxa, a MOTOMY HE YJETAeT BBEPX, a OCENAeT BHU3. biaromapst 3ToMy CBOMCTBY
MBI UIME€EM BO3MOXHOCTh COOpaTh €ro B IMyCTOW CTaKaH, a MOTOM «BBUIUTh)» Ha CBEYH, TEM CaMbIM
3aracuB HUX IUTaMsl.

OnbiT Ne 2. Kak HagyTh IIAPHK COI0M U YKCYCOM.
Yro nenath eciau HET Hacoca Ul HaAyBaHUs BO3AYIIHBIX IIAPUKOB, a HY)KHO HAaJlyTh MHOT'O
OOJIBIIKX IIAPOB B AOMAUTHUX YCIOBUSIX?

Lenb: HAOIHUTH BO3AYIIHBIN MIAPUK YTIEKUCIIBIM ra30M, KOTOPBIN BBIIENIAETCS MPU J100aBICHUH
COJIbI B YKCYC (TalllEeHUuE COJIbI).

Jljis mpoBeIeHUs SKCIIEPUMEHTA TOHA100STCS :

OyTBUIKA;

BO3JYLIHBIN IIapUK;

MUILEBAs COJA;

YKCYC.

TlocTanoBka onbITa.

Hackimaem HemHoro coasl B mapuk (He Oosiee 3-4 daiiHbIX Jiokek). g ymoOGcTBa MOMKHO
MCIOJIb30BaTh BOPOHKY MJIM OOBIYHYIO JIOKKY. B OyThUIKY 3amuBaeM HEOOJIbIIOE KOJIMYECTBO
YKCyCca U OCTOPOXHO HaJi€BaeM IIapUK HA TOPJIBIIIKO OyTHUIKM TaKUM 00pa3oM, 4TOOBI cojia He
npockinanack B OyTeUIKy. [lociie moaAroToBUTeNbHOrO Nporecca NPUIOAHUMHTE HIAPUK TaK, YTOOBI
cojJla BbICHIIAJIACh B OYTBUIKY. YKCYC HauHET OyJbKaTh W MEHUTCS, HE CTOUT ATOr0 OOSTHCA, 3TO
BBIJICNIACTCS YTJIEKHUCIIBIN Ta3, KOTOPBIM B UTOrE W HAaayeT Hall mapuk. Heckonbko ceKyHa U Iapuk
HaJyT, TOJBKO NpHUAEpKUBalTe ero, a To yiaeTut! Oxa3pIBaeTcss BOT TaK MPOCTO MOXHO HaayTh
IApUK COJIOM U YKCYCOM!

Pe3ynbraT 1 HayuHOE 0OBSICHEHHE.

OneIT OCHOBaH Ha B3aMMOZEHCTBUE KHUCIOTHI (ykcyc) M coiu (coma). [Ipoucxomut peakuus
HEUTpAIM3ALMU: T.€ BBIICIACTCS YIVIEKUCIBIM Ia3 U BOAA.

CH3COOH+NaHCO3 — CH3COONa+H20+C02

Fa3, BBIJICIISIONINNCS B mpouecce pCakuur, ITOCTCIICHHO 3allOJIHACT BCC IIPOCTPAHCTBO H, HC
ImoMelasachp B 3aJaHHOM 061:eMe, HAa4YMHACT AAaBUTb Ha CTCHKH LIapUKa. Pe3una pacTATuBacTCA,
[IapuK HAAyBacCTCs.

OnbiT Ne 3. Pe3nHoBoe siino.
Kak Bcem M3BECTHO, KYpHHOE W10 MMEET BHELIHIOI TOHKYIO O0OJIOUKY (CKOPIYIlY), OCHOBHBIM
XMUMHWYECKUM KOMIIOHEHTOM KOTOpOH siBisiercs Kaiubluil. IIpoBenéM HMHTEpECHBI XUMHUYECKHUN
ONBIT C SAHWLOM B JOMAIUIHUX YCJOBHUSX. OKCIEPUMEHT HYKHO NPOBOAUTH 3apaHee.



[enn: paccMOTpeTh, KaK CKOPIYIIA MOJTHOCTHIO PACTBOPUTCS, €CIH MIOMECTUTh KYPHHOE SHIIO B
YKCYC Y MPOJEPKaTh TaM OKOJIO 3-X JHEH.

J11st mpoBeIeHU S DKCTIEPUMEHTA MTOHAI00STCS

CTaKaH;

YKCYC;

CBIPOE KYPHHOE STHTIO.

[ToctanoBka orbITa.

HamuBaem B crtakan ykcyc numieBod. llomemaem chipoe KypuHOE SIMIIO B CTaKaH C YKCYCOM.
OcraBnsiem o B crakane Ha 3 fHsA. [lociae 3TOro MOXHO TOKa3biBaTh "pE3MHOBOE SIMIO"
3pUTETISIM.

Pe3ynbTaT 1 HaydyHOE OOBSCHEHUE.

Ecimm momecTuTh KypHHOE SHI0O B YKCYC M TPOAEPKAaTh TaM OKOJIO 3-X IHEH, TO CKOpIyIa
MOJTHOCTBIO pacTBOpuTcs. CKOpiyma pacTBOPSETCS M3-3a TOTO, YTO COCTOUT OHA M3 KaJbIlHs,
KOTOPBI BCTYIAET B PEaKLHUIO ¢ YKCycoM. SlifIo, mpu 3TOM, COXpaHUT CBOO ¢Gopmy, Omaromaps
HAIAYHUIO TUIGHKA MEXKIY CKOPIIYIIONH M COACPKUMBIM siiiia. ECM BBIKIIOUNTH CBET W MOJHECTH K
HeMy (DOHApHK, TO AUI0 MPEBPAIIACTCS B CBETAIIYIOCS KaICyy.

Kanpuuii, Haxomsmuiicss B CKOpIyIe Sila, MpOpearupoBall ¢ YKCYCHOM KHUCIIOTOH, 0Opa3oBaB
pacTBOp alerata KalbliUs, a O€NOK M JKEeNTOK JAeHaTypupoBaiu (M3MeHUIU (popMmy OEIKOBBIX
MOJIEKYJI) TIOJA JEHCTBHEM KHUCION cpelpl (IeHaTypauus Oejika MPOUCXOIUT MpH TEeMIeparype,
KOTI'/Ia 110, HalpuMep, BapUTCs).

C3COOH + CaC0O3 (CH3C00)2 Ca+C0O2 + H20

OmnbiT Ne 4. O0ecuBeynBaHHe PACTBOPAa MAPTAHIOBKH
Kaxxprii MOXKET YHCTYI0 TPO3padyHyr0 BOJY cliejaTh I[BETHOM, J00aBMB B Hee KaKOU-HHOYNb
KpacKH, a BOT HA000POT, CAENaTh IPA3HYIO BOAY MPO3PAYHOM MOXKET HE KaXIbIi.

Iens: [Iokazats HA ONBITE pEAKLUIO HEUTPAIU3ALUY [IEPMaHraHaTa KaJIus.
Jli1g ipoBeieHHsI SKCIIEpUMEHTA MOHAJ00STC:

MapranioBka (KMnO4)

AKTUBUPOBAHHBIN YroJb

CTaKkaH C BOAOU

[ToctanoBKa ombITa.

Cnenatb pacTBOp mepMaHraHata kanus. [lonoxkuTb B CTakaH € pacTBOpPOM TabJIETKY
aKTUBUPOBAHHOTO Yriisi. Bu3yanpHO, Kak pe3ynbTaT, Mbl BHAUM OOECIBEUYMBAHUE OKPAIICHHOTO
pactBopa!

Pe3ynbraT u HaydHOE OOBSICHEHHE.

DTOT OMBIT SBISETCS CAMBIM MPOCTHIM U HATJISAHBIM CIIOCOOOM TOKa3aTh siBjeHHe copOrmu. Kak
M3BECTHO, aKTMBUPOBAHHBIN yrojlb UMEET OYEHb LIEPOXOBATYI0 M Pa3pPbIXJIEHHYIO MOBEPXHOCTb.
CyTb ombITa B TOM, YTO €CJIM MOTPY3UTh (3aKMHYTh) yrojib B PAcTBOP, OKPAIIEHHBI KaKUM TO
KpacuTeleM, WM JK€ MapraHioBKOM, OH IIOTJIOLIAET pPACTBOPEHHOE BELIECTBO HA CBOIO
MOBEPXHOCTh. MBI COBEPUIMIIM TOKA3aTEIbHYIO PEAKLUMI0 HEUTPaTU3alMd COJM MAapraHIeBOU
KHCIIOTBHI.



OmnbiT Ne 5. 3yOHas macTa 1Jis1 CJIOHA
Brl korna-HuOy b BUACIN «IIEHHBIN BYJIKaH», MHOTO - MHOTO rycToii nensi? Het? Torma atot
AKCHEPUMEHT IS Bac!

JIiist MpoBeICHMS SKCIIEPUMEHTA MTOHAI00STCS:

6% pacTBOp MEepeKUCH BOAOPO/IA,

WOJTU]T KaJus,

KHUJIKOE MBLIO UITU CPEICTBO JJISI MBIThS ITOCY/IbI,

S Karesb J000ro MUIIEBOT0 KpacuTes,

2 JIOKHU TETJION BOJIBI,

JUTPOBAst TUTACTUKOBAs OyTHITKA, BOPOHKA, TAPEIKa, MOTHOC.
[TocranoBka omnbITa.

Buumanue! 6% pacTBOp nepekucu BOJOPOJAa MOXKET OTOENUTh KOXKY WM Jake BbI3BaTh OXKOT!
[ToaTomy He mpeHeOperaiiTe MpaBUIaMu TEXHUKU 0€30MaCHOCTU M MCIIONB3yWTe TIEpUaTKu. 3yOHast
nacTa JUisl CJIOHAa OCTaBJIIET ISATHA, MO3TOMY OyIbT€ yBEpPEHBI, YTO MCIAYKAHHYIO MOBEPXHOCTH
MO>KHO OyZeT OTMBITh. He mpoOyiiTe Ha BKyC MOMYyYUBIIYIOCS TIEHY M TeM OoJiee He TIIOTalTe.
Baxno. Hcnons3oBaTth MeHee, yeM 6% pacTBOp HEepeKkHcH BoJOpoja He HyxHo. Huuero He
MOJIy4uTCs. UeM BbIlIe KOHLEHTpauus, TeMm Jiydme. Ho dem Bblle KOHIEHTpalus, TEM OIacHee
CTAaHOBMTCS PacTBOP NIEPEKUCH BOAOPOJIA.

Bo3sMem momHoc u crakaH. . Hamsem B ctakan 50 mu 30%-HoOM mepeKucH BOJOpoja, J00aBHM
HECKOJIbKO Karejib CpeAcTBa Il MbIThA NOCyAbl M 2 T nuieBoro kpacurens. llepememaem
nony4deHHbI pacTBop. [lpmmbem 50 M1 KOHIEHTPHUPOBAHHOTO pacTBOpa HoOAWAA Kalusl W
HaOJII0/JaeM «II€HHBIM BYJIKaH.

Pe3ynbTaT 1 Hay4yHOE OOBSCHEHUE.

[lepekucy BogopoAa pasiaraercss Ha BOLy M Kuciaopold. Moaun kamus BBICTyHaeT B KadecTBE
KaTajqu3aTopa M yCKOpSieT 3Ty peakuuio. Bwlaenstomuiicss KUCIOpOA BCIEHUBAET CPEICTBO IS
MBIThSI TIOCY/IbI, 00pa3ys rycTylo MeHy, a MUIIEeBON KpacuTenb npuaaetr e user. [lena nomyyaercs
IUIOTHOM M JTOJITO HE OCENAET U3-3a HU3KOI'O CONEP KAHMSI BOJIBI

2H,0, —> 2H,0 + O,

OnbIT Ne 6. CBeTsinuiicsi MIOMHUIOP.
[TorpoOyiiTe cnenatb O4eHb MPOCTOH, HO B TOXKE BpeMsl O4YeHb d()(PEKTHBIH XUMUYECKHI OIBIT
«cBeTammuca noMuaop». llosydeHHBII B pe3ysbTare OSKCHEPUMEHTA CBETSAIIMMCSA TOMAT
KaTeropuyecKy Hellb3sl yHoTpeOIsTh B MUILLY.

[esb: cnenars CBETAIMICA TTOMHUAIOP.

Jlis mpoBeICHUS SKCTIEPUMEHTA TIOHATO0STCS :
TIOMUJIOD;

LITIPULL C UTOJIKOH;

cepa co crimuek (1 kopoOoK);
«bennsHay 2-3 Mir;



30% mnepekuchk Bogopoaa — 3-4 M.

ITocTaHoBKa ombITA.

[lepekuch Bogopoaa cBOOOIHO MPOJAeTCs B alTeKax, BaKHO 4yToObI oHa Oblia He MeHee 30%. Ecau
HE HaliieTe Takoro, TO MOYXHO MCII0JIb30BaTh KPENKU pacTBOp TabseTok ruaponeputa. «bemusny»
MOKHO 3aMeHUTh Ha ['mnoxmoput Hatpus. Korma Bce TOTOBO, B HEOOIBIIYIO €MKOCTh 3aChITaeM
cepy co cnuuek u nobaBisieM «beausny». OcraBisiemM Ha 20 MUHYT 3TOT PacTBOpP B IOKOE, JO
MOMEHTA TOKa He oOpazyercs 2 cinost. Habupaem pacTBOp B IIIPHII M CO BCEX CTOPOH OOKaJIbIBAEM
HAIllero MalueHTa, OH e mnomuaop. I[locne MHBEKIMHM aKKypaTHO BBOJMM B CaMbli LEHTP
MOMHI0PA MEPEKUCH BOJIOPO/IA, BHIKIIIOUAEM CBET M HACIAXKIAEMCS pe3yJIbTaToM !

Pe3ynbraT 1 HaydHOE 00BSICHEHHE.

B nmanHOM cimydae MBI IMeEM JIeTI0 C Pa3HOBUIAHOCTHIO JIFOMUHECIICHIINY TIOTYYHBIIAM Ha3BaHUE -
XEMUJIOMUHECIICHLIUSI - CBEUYEHHE, MCIIOJIB3YIOIIee JHEPIUI0 XUMUYECKHX peakuui, APYyruMH
CJIOBaMH, XEMUJIIOMUHECLEHLUS 3TO JIOMUHECLEHLUs (CBEUEHHE) Tell, BbI3BAHHAs XUMHUYECKUM
Bo3zeiicTBueM. [Ipoucxomut peakiusi okucieHus Qocpopa MEPOKCHIOM BOAOpPOAA. A MOMHIOP
HOJIy4aeTcsl MPOCTO HEOOBIYHOW EMKOCThIO Ui peareHToB :) Corilacutech eciu Obl PEaKTHBBI
CMEIIMBAJIH MPOCTO B MPOOUPKE MITM CTaKaHE TO BCE BBHITIIAIENO OBbI HE CTONb 3((HEKTHO.

OnbIT Ne 7. CekpeTHoe nocjaaHue.

HeBunuMeble yepHUiia nNpeacTaBIsIOT co00i pacTBop [UIs uchbMa Ha Oymare. M3HadanbHO HAAMKCH
HeJb3s YBUACTh, HO /IO T€X IMOp IMOKa K YepHUJIaM He OyleT MPUMEHEHO KaKOe-TO XUMHYECKOE
Bo3zeiicTBrue. CylllecTBYeT MHOXECTBO BCEBO3MOXKHBIX PELENTOB HEBUJIMMBIX UYEPHUJ, OJHAKO
OOJBITMHCTBO W3 HHUX BCE-TaKH OCTABJISAIOT CJleAbl Ha Oymare, KOTOpPbIE MOJYKHO YBHJIETh
HEBOOPYXXEHHbIM B3rJsijoM. CeromHss e Mbl C BaMH NPUTOTOBUM HACTOAIIME IIMHOHCKUE
HEBUJIUMbIC YEPHUIJIA, KOTOPHIE HEBO3MOKHO 3aMETHUTH JI0 TIPOSIBJICHMUSI.

[{esb: HanMCAaTh CEKPETHOE MOCTAHHUE.

JI1st TpoBeICHUS DKCTIEPUMEHTA ITOHAI00STCS

JIMMOH,;

Oymara;

anTeUYHBINA MO/

BaTHas IaJIOUKa;

CTakaH C BOJIOM;

KHCTOYKA.

ITocTanoBka onkbITa.

HanucaTth nucbMo JIMNMOHHBIM COKOM WJIM PACTBOPOM JIMMOHHOM KHUCIOTHL. UTOOBI €ro mpovecTs,
pPacTBOPUTH B BOJIE HECKOJIBKO Kallelib aliTeYHOro Hoja U cjaerka CMOYUTh TEKCT.

PesynbraTt 1 HaydHOE OOBSCHEHHE.

[Tonyuyunoch Hanucath MOCIAHUE HEBUAMMBIMU YEPHHUIIAMH, KOTOPBIE MO/ BO3JIECUCTBUSMH IApOB
BOJIbI M 10J1a CTAHOBSITCSI BUIUMBIMHU.

OH OH



HOOC-CH2-C-CH2-COOH +212 HOOC-CH-C-CH-COOH + 2HI

COOH | COOHI

OmnbiT Ne8. CeTodop.
Eme oquH 3aHMMAaTeNbHBIN ¥ O4€Hb KPACUBBIN XUMHYECKHH OMBIT 0] Ha3BaHueM CBeTtodop. DTOT
AKCTIIEPUMEHT MOKHO CMEJIO OTHECTH K JYUIIUM XUMHUECKUM (DOKycaMm JUIS ICTCH.

[maBHBIM JEWCTBYIOIIMM BEIIECTBOM B XHMHYECKOM OmbITe CBeTodop SBIIETCS KPACHUTENb
WHIUTOKAPMUH. DTO €r0 MPOCTOE Ha3BaHUE, HACTOSIIEE 3BYYUT TaK: AUHATPUEBAsl COJIb UHAWMIO-
5,5'-mucynbphokucioTel. UHIUTOKapMHUH MPUMEHSIOT KaK IMUIIEBBIE KPACHUTENN B TPOHU3BOJICTBE
HAaIllUTKOB W BBINEYKH, KOTOPHIM HY)KHO IPHUJATh CHHUN IBET, OH JaXX€ 3aperuCTPUPOBAH Kak
nuieBas 1o6aska E132 wiam mHaurotud. B xuMum ucnosib3yeTcst kak peareHT. Ero cnmocoOHOCTH
CIIY’)KUTh MHIUKATOPOM MBI HCIIOJIb3yeM IpoBos onbIT CBeTodop.

ﬂJISI IMPOBCACHUA OJOKCIICPUMCHTA HOH&,Z[O651TC5IZ HHIWUTOKAapMHWH, TJIIOKO3d, KayCTH4YCCKasd cona,
ropsa4as Bozaa, 2 CTEKISTHHBIX coCyaa,3alllMTHBIC MICPYATKH

[TocTaHOBKa OMBITa, pe3yabTaT U HaydHOE 00BsicHeHHne. OOpaTuTe BHUMAHKE, YTO JIJIS ATOT'O OIbITA
MbI 00SI3aTEIBHO JIOJDKHBI HMCIIOJB30BaTh IMEpYATKH. BO-TIEpBBIX, MOXXHO HCIIA4KaTh PYKHU
WHIUTOKApMHUHOM, a BO-BTOPBIX, KayCTHYECKas coia (TUAPOKCU] HATpHs) OUYCHb CHJIbHAS IICIIOYb
cnocoOHast HAHECTH XUMHUYECKHUH 0KOT.

Jlnsi Havajma B OJHOM CTEKJIIHHOM COCYJ€é pacTBOpuM 4 TaOJIETKH TJIIOKO3bI B HEOOJBIIOM
KOJIMYECTBE ropsiueit Bojabl. 4 TabneTku 310 2 rpamma. [IpunuBaeM K pacTBOpPY TIIFOKO3bI PacTBOP
okos10 10 mr pacTtBopa kaycTH4ecKoil coibl. [lonmyuny nienouHoi pacTBop riitoko3bl. OTCTaBIsIeEM
€ro NmoKa B CTOPOHKY. BO BTOpOM cocyAe pacTBOpSEM HEKOTOPOE KOJHUYECTBO WHIMTOKAPMHUHA.
[Tonyuaercs cuHuii pactBop. Tenepb OCTOPOXKHO BIMBAEM B CHHHUM PACTBOP IIEJIOYHOW PaCTBOP
MIOKO3bl.  JKHUJIKOCTh HM3MEHHMT LIBET Ha 3€J€HbI. OTO CHUHUN HWHAUTOKAPMHH OKHUCISETCS
KUCJIOPOJIOM BO3/1yXa, T.K. KMJKOCTb HACBIIIAETCA ATHUM Ta3oM Ipu nepenuBaHuu. IlocTeneHHO
3eJIEHBIA PacTBOpP OyIEeT CTAHOBUTHCS KPACHBIM, a 3aTeM KENThIM. JlelcTBUTENbHO, KaK cBeTOdOop!
Ecnu x€ntelii pacTBOP PE3KO BCTPSAXHYTH, TO OH BHOBb CTAHET 3€JIEHBIM, T.K. )KUIKOCTh HACBITUT
KHUCIIOPO/I.

OnbiT Ne 9. dapaoHoBa 3Mest U3 COJIbI M caxapa
dapaoHOBa 3Mes — 3TO COOMpATEIbHOE Ha3BaHME XUMUYECKHX pEeakluil, pe3ylbTaTOM KOTOPBIX
ABIISIETCSI MHOTOKPAaTHOE YBEIMYEHHE 00beMa peakTUBOB. Bo Bpems peakiuu pe3yibTHUpYIOolIee
BEIIECTBO OBICTPO YBEJIMUYMBAETCS, NMPH 3TOM H3BHMBAsCh Kak 3Mes. A mouyemy 3Mmest ¢papaoHoBa?
BunuMo TyT cyiiecTByeT oTchbulka Ha OuOneickuid croker, korna Mowcel MmpoJeMOHCTpUpOBall
¢dapaoHy 4yn0, OpOCHB CBOM MOCOX Ha 3eMJIIO, MPEBPATUBLIMIICS B 3Mel0. be3omacHblil onbIT B
JOMAIITHUX YCJIOBHSIX HaM MTOMOTYT NMPOBECTH 0ObIYHAsS co/Ia U caxap!

Jliis mpoBeZieHUs] SKCIIEpUMEHTa MOHAI00ATCs: MPOCESHHBIN Mecok, 95% cnupt, caxapHas myzapa,
MUIIEBast coja.



[ToctanoBka ombiTa. M3 mecka HacbhilaeM HEOOBITYIO TOPKY, TPOIMUTAHHYIO CITUPTOM, Ha BEPIIMHE
ATOU TOPKH JIeiaeM HeOOoJbIoe yriryoJieHrne. 3aTeM CMEIIMBaeM YaiHYI0 JIOKKY CaxapHOW MyIpbI U
YETBEPTH JIOKKH cobl. [loydeHHyI0 cMech 3achiliaeM B «kpatepy. [lomkuraem ciupt (3T0 MOXKET
3aHSATh HEKOTOpoe Bpemsi). [locTeneHHO cMech HAUHET MPEBpPAIaThCsl B YEPHBIC IIAPUKH, a TIOCIIE
TOTO Kak BECh CIUPT MPOTOPUT, CMECh PE3KO MOYEPHEET M M3 He€ HAYHET BBHINOJ3aTh (hapaoHOBa
3mest!

PesynbTaT 1 HayyHOE 0ObsicHeHHE. Bo BpeMs ropeHusi CupTa MPOUCXOAUT PEaKLUs pas3sIoKEeHUs
conpl U caxapa. Coja pasnaraercs Ha yrieKUCIbId ra3 U BOASHOW map. 1'a3bl BCIydHMBAKOT Maccy,
MIO3TOMY Hallla «3Mes» MOI3€T U U3BUBACTCS. Tel0 3Men COCTOUT U3 MIPOYKTOB TOPEHHUs caxapa.

2NaHCO3 = Na2CO3 + H20 + CO2, C2H50H + 302 =2C02 + 3H20

Juokenn yraepoaa CO2, BbIACNSAIOUMICS IPU pa3iokKeHUH THIpOKapOoOHaTa HATPUsl U FTOPEHUU
ATWJIOBOT'O CIIUPTA, a TaKXKE BOJSHBIE Mapbl BCIIYYUBAIOT IOPSAIIYI0 MaccCy, 3acTaBiisisi €€ MOJ3TH,
Kak 3Mesi. YeM j1oiibliie TOpUT CIUPT, TEM JUIMHHEE Noiydaercs «3Mmes». OHa COCTOUT U3 KapOoHaTa
HaTpust Na2CO3, cMemaHHOro ¢ MeJlbYaulllMMU YacTHYKAMM YIiisi, 00pa30BaHHOIO MpPU FOPEHUU
caxapa.

3aKIroueHue

Takum 00pa3om, MBI COBEPIIMJIA pa3IMYHbIE XHUMHUYECKHUE peakinuu. Hama mpaktuyeckas paboTa
SBJISIETCS. HEOCHIOPUMBIM JOKAa3aTeIbCTBOM TOr0, YTO XMMHSI — 3TO WMHTEpPECHEWIlas U3 Hayk, a
AKCTIIEPUMEHTHI SBJISIIOTCA €€ HEOThEeMJIEMON 4YacThiO, MOMOTAlolIed MHTEPECHEE MOJYyUYUTh HOBBIE
3HaHus. B x0/1e paboThl Bce 3a1a4u BBHITIOITHEHBI TOJTHOCTBIO.

BriBoab1

XuMUs yaIuBUTEIbHA, B 3TOM Mbl yOenuiauck TouHo. Hamel menpio ObUIO J0Ka3aTh, YTO XUMHIO
MOXET IOHATHh KaXIbld, KTO XOThb HEMHOIO 3auHTepecoBaH cil. Iloka3aTenbHOCT — OIMH U3
IJIaBHBIX METO/OB IpomaraHabl 4ero yrogHo. MMeHHo Ha 3TOM MeToie Obljla OCHOBaHa Halla
pabora.

OkcnepuMenThl. OHU OBLIIM CaMOil BaXKHOM 4acThio M pabOTHI aJIXUMHUKOB, U yueHbIX XIX Beka, U B
Hame BpeMs. M Mbl noctynunu Takke. Ha Hammx riazax npoucXOJuiv CaMbl€ Pa3HbIE PEaKLMU:
MBI YBHJIENIU, KaK KUJIKOCTH MEHSIOT CBOU LIBET, NOTYLIMJIM CBEYY COAEPKMMBIM ITyCTOIO CTaKaHa,
KypUHOE W10 NpeBpaTWiii B pe3uHoBoe. Heyxenu 3To Henb3s Ha3zBath yynom? Ho atu uyneca mbl
JIETKO OOBSACHUIIU, ONUPASICh JIUILIb HA XMMUYECKUE 3HAHUS.

B 3akitouenue, XoTenock Obl CKa3aTh: BEPhTE B Uyjeca, 3HAUTE, YTO BECh HAIll MUP COCTOUT U3 HUX
Y BCE KUBOE - YK€ BEIUKOE 4yA0. B HameM npoekre HaM yAaJI0Cch NO3HATh MAIYIO 4acTh TOTO, YTO
MO>KET COBEpUIMTh HayKa, HO )H3Hb HEIIPEMEHHO €Illeé MHOTO pa3 Oy/eT CTaJKUBaTh HAC C TAKUMHU
MOMCTUHE BOJIIIEOHBIMU SIBJICHUSIMU XUMHH.

«/Ins1 MEHS XuMUS — 3TO BOJIIIEOCTBO, 3TO MPUKITIOYCHUE.

OueHo4YHbIE MaTepHaJIbl 1JISl IIPOBEPKU

Pe3yJIbTATUBHOCTH BBHINOJTHEHHUS JONOJHUTEIBHOM 00111epa3BUBaONICH
NpOrpaMmbI

«yI[I/lBI/ITe.TILHOG BOKPYI Hac»

J171 OLIeHKU MPaKTUYECKON pabOThI UCIIOIB3YIOTCS /1B OCHOBHBIX KPUTEPHUS:
1) VYwmenwue 3¢ dexTuBHO pabOTaTh HHANBHIYAILHO U B rpyime. CoOmoaecHIe
Tb npHUBBITOTHEHUH MTPAKTHYECKUX PA0OT Y MEHHUS pacpeAesaTh pyHKIuu



U pOJIU B

COBMECTHOM JCSATEIHLHOCTH, OCYIIECTBIISITH B3AUMHBIN KOHTPOJIb B COBMECTHOM paboTe.
2 YMeHHe MPOBOIUTH MPAKTHYECKYIO paboTy, COOII01asi TEXHUKY 0€30acHOCTH.

YpoBHH CPOPMHPOBAHHOCTH NPOAYKTUBHOM I'PYNIIOBOM
KOMMYHUKALHMU:

1-2 6asuta

| ypoBeHb— HU3KHUH

Il ypoBeHb— cpennuit
3-4 Gamna

[l ypoBeHb— BBICOKHIA
5-6 6amnoB

Knaccupuxkarop 1iist oueHuBaHus ypoBHA ¢POPMHUPOBAHHOCTH
NPOAYKTUBHOW IPyNIOBOM KOMMYHHKANUHT

Ymenue 3¢ heKTUBHO
paboTaTh B rpyIre

[Tokazarenu copMUpPOBAHHOCTH

| Yposens 1-2 6amna

Il Yposens 3-4 Ganna

Il VYpoenr 5-6

OaJ10B

YMeHue paborath B
KOMaH/1e

He pearupyer Ha
POCHOBI JIPYTUX
ydammxcsa o0 OKa3aHuU
MTOMOIIIH; TpebyeT
MOCTOSTHHOTO  KOHTPOJIS
npu BBITIOJTHCHUN
3aaHus, HE TPOSIBIIACT
WHUIMATUBY npu
BBITIOJTHEHU U PaOOTHI.

He Bcerma or3eiBaetcs
Ha TPOCHOBI OKa3aTh
nmomMompb B paborte;
WHOTJ]Aa  OTBIIEKAETCA
npu BBITIOJTHCHUH
3a/laHus;, T[PUHUMAET
MOCWJIbHOE ydYacThe B
pabore IPYHIIbL,
IBITASICh MPOSIBUTH
WHUIIAATUBY.

YmMeer okazathb

3¢ (HEeKTUBHYIO TTOMOIIH
B Ipymnrne
OTBETCTBEHHO, HE
OTBJICKASICH,
BBITIOJTHACT 33JaHUC;
MPUHUMAET aKTUBHOE
yudactue B pabore
TPYTIIBI, TPOSIBIISIET
UHUIUATUBY,
npesaras uaeH.

YMeHne npuHuMaTh
Y aHAJIM3UPOBATh
MHEHUS IPYTUX

IIpn BBIIIOJIHEHUU
3a/laHUs 4acTO CO3JacT
KOH(IUKTHYIO
CUTYyallMl0; HE MOXKET
CIIOKOMHO  BBICIYLIaTh
JIPyroro 4eJI0BEKA,
4acTo nepeduBaeT npu
oOIlIeHNH,  HaBs3bIBas
CBOIO TOUKY 3PEHHS.

IIbrTaercs CTPOUTH
OTHOILIEHHs] B KOMaHJIe
Ha OCHOBE JOBEpUS,
HE BCerja yBaxas
TOYKH 3PEHMSI APYTHUX.
WNHora npoBouupyeT
KOH(IUKTHYIO
CUTYallMIO, HE BCErAa
BHHUMATEJILHO
CJIyIIaeT
cobeceHUKA.

Ymeer CTPOUTH
OTHOILEHUS B KOMaH/1e
Ha OCHOBE JI0BEpHS,
yBa)Kkasi TOUKU 3pEHUS
npyrux. CriokoitHo, He
co3naBas
KOH(JIMKTHYIO
CUTYallHIO, BeJIET cebs

B TEYCHUE BCEH
pa®oThl TpYMIBI, HE
nepeduBaeT

co0eceTHUKa MIPH
OOIIIEHUH.




Knaccudukarop 1J151 oeHMBAHUSA MPAKTHYECKOI padoThI

bana | Kpurepuid Kpurepmuii
Cnoco0HOCTh JIAHUPOBATH U Ymenue 3ppekTUBHO padoTaTh B rpynie
NMPOBOINTH
HCCJIeI0BAHNE/ TIPAKTHYECKY 0 padoTy

2 OO0yuaronuiicst He TOCTHUT OOyyaronuiicst He TOCTHUT CTaHIAPTa,
CTaH/AapTa, MPeJCTaBICHHOI'O HUXE MPEJICTAaBIEHHOTO HIXKE KPUTEPUAMU
KPUTEPUAMU

3 | OGyuarommiics HE MoskeT | OOyuaromuiics NBITaeTCAd COTPYAHUYATH C
CaMOCTOSITEIPHO ~ OMPEACNIUTh  IeNb | APYTUMH YYallUMHUCS, TPEOYyeT HATOMUHAHUS
UCCIIEIOBAaHUsA, COCTaBUTh XOJI padoOTHI, | U KOHTPOJISL. YueHuky HEOOXOTUMBI
3aTPyAHAETCS OOBSICHUTH BBINOJIHAEMBIC | pEKOMEHJIAIIMN 10 paboTe ¢ J1abopaTOPHBIM
NEUCTBUSA. YUYEHUK HE MOXET OLICHUTH | 000pYyAOBaHHEM.

MPEJIOKEHHBIA METOI.

4 | Obyuaromuiicss wHorjga oOparmmaercs 3a| OOywaromuiicss OOBIYHO COTPYAHUYAET C
MOMOIIBIO  JUISS  ONpENEICHHsSl 1SN | APYTMUMH YYC€HUKaMH, COOJII0/IaeT TMpaBuia
UCCJIeIOBaHU, neitaercsi | Th, HO mHOrga TpeOyeT peKOMeHJanui o
CaMOCTOSITEIPHO ~ TUIAHUPOBATh  XOJI | IPUMEHEHHIO Ta0OPaTOPHOT0 000PYAOBaHUSI.
paboThl, TPEACTABISIET OOBICHEHHE,

IBITACTCS OIEHUTH TPEIIOKEHHBIH
METO/I, HO HEZJOCTaTOYHO TOYHO
UCTIOJIb3YET XUMUYIECKUHN SI3BIK.
5 | Obyuaroumiics camocrosiTenbHo | OOydaromumiicst ~ ycnemHo — paboraeT B

ompejieNsieT Iellb padoThl, TUIAHUPYET
X0J paboThl, OOOCHOBBIBAET KaXJ0€
NENCTBUE, UCIIOJIBb3YS Hay4HOE
paccyxleHue.  YUEHHK OIICHHUBAET
MPEI0KEHHBIMMETO/I.

KOMaH/Ie, yBa)KaeT MHEHHUE JPYruX. 3HAET U
cobmomaer mnpaswia Th, caMOCTOSTENHHO
BBITIONTHSIET padoTy, MPUBOAUT B TIOPSIOK
cBoe paboyee MecTo.




10.CIIMCOK JIMTEPATYPBI.

Cnucok aurepaTtypsbl AJ1s1 00y4aromuxcst
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benbko E. Becenble HayuHble OnbITHI 17151 eTeid. 30 yBieKaTeIbHbIX SKCIIEPUMEHTOB B
JToMaIHuX ycioBusix. - U3patensctBo [Tutep, 2018.

NBuu A. CempaecsT 6orateipeit. - Mocka, M3narensctBo Mup, 1967 r

JleBunikuii M. M YBrnekatenbHas xumus. [Ipocto o cioxxHOM, 320aBHO O CEPbE3HOMY. -
ACT, 2009.

Jlenunmxep A. OcHoBbl Onoxumun. B Tpex Tomax. - MockBa, uznarensctso Mup, 1985.
Cubopr I'. Xumus. Kypc nis cpenneit mkomsl. - MockBa, M3natensctBo Mup, 1972.

Meroanueckoe mocobue. Peanm3aiis 00pa3oBaTenbHBIX IPOTPAMM €CTECTBEHHOHAYIHOM U TEXHOJIOTHICCKOM
HaIpaBJICHHOCTEH 10 XMMHH C UCIIOJIb30BaHUEM 00opynoBaHus 1ieHTpa « Touka pocray I1. M. becnanos M.B.
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B. B. bycnakoB A. B. IIsineeB. Meronuueckoe mocobue. Peanmzamus o0pa3oBaTenbHBIX
IIporpamMmm eCTeCTBeHHOHaquOﬁ U TEXHOJOTNYECKON HaHpaBHeHHOCTeﬁ 10 OMOJIOTHH C
UCIIOJIb30BaHMEM 000pynoBaHus 1eHTpa «Touka poctay. Mocksa, 2021
NBuu A. Cembaecst Oorateipeid. - Mocksa, M3aarensctBo Mup, 1967 ¢

Jleunikuii M. M VBnekarenbHas xumus. [IpocTo o coxxHOM, 3a0aBHO O CEPHE3ZHOMY. -
ACT, 2009.

10. Jlenmamxep A. OcHoBbl Onoxumun. B Tpex Tomax. - MockBa, n3narensctso Mup, 1985.
11. Moppucon P., boiin P. Oprannyeckas xumus. - MockBa, M3znarensctBo Mup, 1974 r
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