KOMNAEKTALNA MOAYNIA

AHacTtacua BagumosHa NpuropbeBa

MocKoBCKuUI rocygaapcTBeHHbI yHuBepcuteT nmeHu M. B. /lomoHocoBa,
daKynbTeT HayK 0 MaTepuanax, A0LEHT, KaHAUAAT XMMUYECKUX HayK

[Onqa Bo3pacTta

9 Knacc

TpyaoemKoCTb

4 yaca
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[pynnbl MaTepuanos

Konuuectso (eguHuupl,
LUTYKW, FpaMMbl...) U3
pacyeTa paboTbl B 04HOM
rpynne (o6Liee
KO/IMYEeCTBO 3aBUCUT OT
yncna o6pasoBaHHbIX

rpynmn)

MNpumeyvaHna

PacxogHble maTtepuansl

[TnacTuHa cTanbHag
(~15%100 mm)

3

Ha Karkayro rpynny
y4almxca

Mo»KHO MCNob30BaTb
YKeCTAHYH NIeHTY AN8
00OMBKU AepeBAHHbIX
ALMKOB.

PactBop cynbdata mean 1
M

50 mn

Ha Kaxkayto rpynny
yUaLLMXCs
(no BapwnaHTam)

[nsa nabopaTopHoro
OMbITa N0 XMMWYECKOMY
OCarkaeHuo meTanna

PactBop cynbdaTa umHKa 1
M

50 mn

Ha Karkayro rpynny
y4almxca

(no BapwnaHTam)

[nsa nabopaTopHoro
OMbITa N0 XMMWYECKOMY
OCarkaeHuo meTanna

INeKTPONNT UMHKOBaHMSA
(r/n): ZnS047H,0 - 200;
Na,504-10H;0 - 80;
Al:(504)5-18H,0 - 30;
posoamntca go pH=3,5-4,5
3%-Hbim pacTBOopom HyS04

300 mn

Ha Karkayto rpynny
y4almxca

(no BapwnaHTam)

OnbIT npoBOAUTCSA
yyawmmumcs, nmbo
yumtenem (cm.
MeToguueckume
pekomMmeHgaumm ana
yumTena)

JNeKTpoAnT megHeHus
(r/n): CuS04-5H,0 - 150;

300 mn

Ha Karkayo rpynny
y4almxca

OnbIT npoBOAUTCSA
yyawmmumcs, nmbo
yumtenem (cm.
MeToguueckume

HasBaHue moayna

htweek.ru
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H,S04+(KOHL,, MI0THOCTL
1,84 r/mn) =100

(no BapuaHTam)

pexkomeHaaumm 419
yumTena)

Bymara Haxkgaunaa (no
pasmepy CTasibHOW

[Ona mexaHunyecKomn
06pabOoTKM MOBEPXHOCTM

NAacTUHbI) Ha Kaxayto rpynny CTasbHbIX NAACTUH
yyalmxca
BeHckana n3secTb (TOHKO 2-3r [nsa obe3kuprBaHma

pa3monoTaa cMech,
cogep+awan 95 % okcmnaa

Ha Kaxkayto rpynny

NOBEPXHOCTU CTanbHbIX
NAACTUH. XpaHUTCA B

Kanbuua 1 5 % okcmaa ydalnxea repmMeTMYHOM ynakoBKe

MarHmns)

PacTBop cepHoM KncaoTbl | 50 mn [Ona akTneBaymm

50r/n NOBEPXHOCTU CTanbHbIX
naactuH. OnbIT
NpPOBOAMTCA ydaLMMICA,
nnMbo yuntenem (cm.
MeToaunueckume
pexkomeHgaumm ana
yumTena)

Boga anctunnmpoBaHHas 100 mn [na npombIBKM MOKPbITbIX

Ha Kaxkayto rpynny

CTaNbHbIX 06pa3LOoB
(MO»HO MCNONb30BaTL

ydaLmxca BOAOMNPOBO/AHYIO BOAY)
PactBop ansa onpegeneruvs | 200 mn [na cmauvBaHuA
nopuctoctu (r/n): dunbTpoBanLHOM Bymaru
Ks[Fe(CN)g] (kpacHas
KpoBAaHasa conb) — 10; NaCl
-20
BO3ab cTanbHoM 50-75 1 [na onbiTa No HapyLeHWto

MM

Ha Kaxkayto rpynny
yyalmxca

Le/T0CTHOCTM NOKPbITNA

HasBaHue moayna

htweek.ru
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bymara ¢punbTpoBanbHasn
(no pasmepy cTanbHOM
NAacTUHbI)

3

Ha Kaxkayto rpynny
yyalmxca

[lna onbiTa No HapyLeHWto
Le/0CTHOCTW NOKPbLITUA

[NepyaTkn pe3rHOBbIe

Ha Kaxkayto rpynny

[nsa paboTbl C pacTBOpaMU
npu NpoBeAeH I ONbITOB
Mo rasbBaHU4YeCKOMY

yHaumxca NOYYeHMIO MOKPbLITU, MO
onpegeneHuno NopuUCToCTu
NOKPbITMNA
Xnmunyeckas nocyga
CTakaH XMMUYecKkuim 1 [na nabopaTopHoro

100 mn

Ha Kaxkayto rpynny
yyalmxca

OonbITa No XxMmMmmyeCckomy
OoCaXXaeHnw MmeTasnna

[[@nbBaHMYECKaA BaHHa
(cTexknaHHaa Moo
nnactukosas) 350-500 mn

Ha Kaxkayto rpynny

OnbIT npoBOAUTCSA
yyalmmumcs, nmbo
yumTtenem (cm.

y4dalnxca MeTognueckue
pekomMmeHgaunu ana
yunTena)
Mpnbopskl n o6opygoBaHme
NCTOYHMK NOCTOAHHOIO 1 OnbIT npoBOAUTCSA

TOKa (C yCTaHOBKOM Cusbl
TOKa)

Ha Kaxkayto rpynny
yyalmxca

yyawmmumcs, nmbo
yumTtenem (cm.
MeToguueckume
pekomMmeHgaunm ana
yunTena). BosmoskHo
MCNo/b30BaHMe
3apA4HOro yCcTpoucTea
0719 aBTOMOOWABHOrO
akrymynatopa. Npwm
OTCYTCTBUW UCTOUYHMKA C
YCTAHOBKOW CW/1bl TOKA
cnegyer

HasBaHue moayna

htweek.ru
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nocnenoBaTeslbHO
BKOUNTL B
3/1eKTPUYECKYHO Lierb
amnepmeTp / MynbTUMeTp
n peoctat

LUIkad cywmnbHbIn 1 [1py OTCYTCTBUM MOXKHO
CYLINTb MOKpPbITbIE
CTasbHble 0bpa3ubl Ha
paanaTopax oTonaeHus

Becbl 371eKTpOoHHbIe 1amn 1 [na B3BewmBaHmMA

MexaHn4yeckume C

MOKPbLITbIX CTa/IbHbIX

pasHoBecamu Ha Kaxayto rpynny o0b6pa3uos.. [Mpn Hanuumm
ydalmnxca OHUX BECOB
B3BeLUMBaHMe NPoBOAUTCA
rpynnamu nooyepeaHo
JlnHenka c 1 [na namepeHua nMHeMHbIX
MUNAUMETPOBbIMY pa3mepos (LwmpuHa,
aeneHnamm Ha Kaxayto rpynny BbICOTA) CTa/IbHbIX
ydalnxca obpasuos
Jlyna 1 [na nsyyeHma CTpyKTypbl

Ha Kaxkayto rpynny
yyalmxca

MOKPbITHA

[lpoBOAA@ 3N1EKTpUY4ecKme C
KOHTaKTaMm T1na
«KPOKOAMN»

4-5

Ha Kaxkayto rpynny
yyalmxca

OnbIT npoBOAUTCH
yyawmmumcs, nmbo
yumTtenem (cm.
MeTogunueckme
pekomMmeHgaumm ana
yumTena)

HasBaHue moayna

htweek.ru




SROEASYI ¢

MaTepuanbHoO-TeXxHU4YecKue ycnoBus,
Heobxoagumbie gna peanmsaumm YNIM Ha 6a3e LWKOobI

Kaburem xumuu (nabopamopus, nabopaHmckoe nomeujeHue).
EcTecTBeHHOE 1 MCKYCCTBEHHOE OCBeLLeHume.

Monbl 6e3 wenei, NoOKPbITUE A0LWATOe, MAapKeTHOe UAKN NMHONRYMHOR Ha YyTerneHHOM
oCcHoBe.

CTeHbl rnagKkme, gonyckatoume yoopKy BAarKHbIM CNOCOH0M.

OTonneHmne n NPUTOYHO-BbLITAXKHAA BeHTUAAuMA (TemnepaTtypa B npegenax 18-21°C
Llenbcura; BnarkHOCTb Bo3ayxa B npegenax 40-60 %).

CoaeprkaHue BpeaHbiX NApOB 1 ra30B B BO34yXe YKa3aHHbIX MOMeLLeHU He A0NyCKaeTCs.
[nsa npoBeageHra paboT, CONPOBOXKAAOLMXCA BblAeeHeM BpeaHOo AeNCTBYOLMX NapoB
1 rasoB, 1abopaHTCKOe NoMeLlleHre A0AKHO ObiTb 060PYyA0BaHO BbITAXKHbLIM LUKAhOM.
BbiTAaxkHOW WKad A40NAXKEH MMEeTb BePXHUN 1N HUXKHKMIK OTCOChI. BRAoueHmne oTcocos
OONXKHO perysmpoBaThbCa B 3aBUCHMMOCTM OT MJIOTHOCTM BblAeNArLWMXCA ra30B U Napos. K
BbITAYKHOMY LIKady A0/*KHbI BbITh NOABeAeHbl BOAa CO C/IMBOM, MepeMeHHbI
anexkTpuueckuin Tok (220 B). InexkTpuueckoe ocselleHre wrada A0MKHO ObIThb
BbINO/IHEHO BO B3pblBO6E@30MNaCcHOM MCMOMHEHUN.

B KabuHeTe g0MKHO BbITh YCTAHOB/IEHO He MeHee ABYX PaKOBWH C N0ABOAKOM BOAbl: OA4HA
- B n1abopaTtopumn, gpyrasa — B 1abopaHTCKoOM nomMmelleHunn. CArBbl KaHanM3aumm A00KHbI
ObITb BbIMNO/HEHbI U3 MAaTepPMasioB, CTOMKUX K XUMUUYECKUM peakTMBaM.

JlabopaTopwua gonKHa MmeTb mebesb ansa:

e OpraHvsauum paboyero mecta yunTtens (BKAUasa CToN 4eMOHCTPaLMOHHbIN
XMMWNYECKMIN, COCTOALLMN N3 ABYX COMOKMPOBAHHbLIX CeKLNM: 4eMOHCTPaLMOHHOM U
npenapaTtopcKom);

e OpraHvsauMM paboumx mecT obyuarowmxcs (M3 pacdeTta 2,5 KB. M. Ha 04HOro
oby4atollerocs npu GPoHTaNbHbIX GOPMax 3aHATUIN);

e [171A PALUMOHANbLHOMO PasMeLleHNa U XpaHeHnsa CpeacTs 0by4deHus;

e 74 OpraHM3auum NCrNoNb30BaHMA annapaTypsbl.

JTabopaHTCKMe NnomMeLLeHna 40MKHbl UMeTb Mebesb:

e /19 OpraHM3aumm paboTbl nabopaHTa (NoAroTOBKM 4eMOHCTPALMOHHOMO U
YUEHUUYRCKOro 3KCMeprMmeHTa);

HazeaHue mogyna htweek.ru
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e /19 XpaHeHua cpeacTs 0byuyeHns (rnasHbIM 06Pa30M, XMMUYECKUX PeaKTUBOB);
e 1A XpaHeHUs annapaTypsbl.

B kabuHeTe gonxkHa bbiTb pa3melleHa Ceaytollaa NpoeKUoHHaA annapaTypa:

e MpOeKTop;
e 3KpaH;
e KOMMbHOTEP.

Ha nepeaHeit cTeHe nabopaTopunm A40KHa BbiTh pa3melleHa K1acCHada A0CKa M YacTb
NOCTOAHHOM 3KCNo3uumn (CNpasoYHbie Tabauubl). bokosada cTeHa (MPoTMBOMONOMKHAA
OKHaM) MCMO/b3yeTca A9 MOCTOAHHOM U BPeMEHHOM 3KCMO3ULNIA.

[MoCTOAHHYH 3KCNO3KMLMIO COCTaBAAT TabnuLbl U Apyre maTepuasbl, KOTopbIe
NPVMMEHAKTCA MOYTU Ha KaXK40M YPOKe, @ TaKKe MoOPTPeThl yY4eHbIX-XMMUKOB. K uncay
TaKMX NOCOBUIN OTHOCATCA Nperkae BCcero cnpaBoYHble Tabauubl: «[leprogmyeckan
cmcTema xummyeckux anemenTtoB [. V. MerngeneeBa»; «PacTBOprMOCTb KMCAOT,
OCHOBaHWI, CONen B BOAEY»; K INEKTPOXMMUYLCKINIM pAg HAaNPAXKEeHWA MeTanioBy;
«PacnpocTpaHeHne xMMMUYeCcKkmnx 31eMeHTOB B 3eMHOW Kope».

[nsa xpaHeHnsa peakTUBOB NpeaHa3Ha4YeHbl CeKLUMU C ryXMMKn ABepKamm
KOMOWHMPOBAHHbIX WKA)OB, KOTOPbIE YCTaHABAMBAKT B 1a00PaHTCKOM MOMeLLeHMN.

OrHeonacHble (roproyre, CamMoBOCTIIAaMEHAOLLIMECH, Bbi3bIBAOLLME BOCT/IAMEHeHMe) 1
TOKCMYHble BellecTBa XpaHAT B cende U CeKLMAX, 00LLNTbIX MeTan/iM4yeckm AMCTOM
(>kecTbto). B ceitd nomeLLatoT A40BMThIe BELWeCTBA, HA 3TUKETKE NPOMbILL/TEHHON
YNaKOBKW KOTOPbIX MMEeTCa Haamnmcb «aa».

[nsa npoBegeHra NnabopaToOpHbIX ONbITOB PaboT MCMO/b3YHT BbiNyCKaeMble
NMPOMbILLIEHHOCTbIO HAabOoPbI MOCYAbl U MPUHAANEXKHOCTeN 1 NoCyabl A1A PeaKTUBOB A8
paboT C ManbIMN KOAMYECTBaMK peakTMBOB. IX MOCTOAHHO pa3mMeLlaroT Ha paboumx
MecTax 0byyarolmxca. Kpome TakMx HacTObHbIX KOMM/EKTOB TpebytoTca
A0MN0NHUTeNbHbIe HAabopbl peaKkTVMBOB, MaTep1anoB 3NM30ANYECKOro MCMOb30BaHNA. ITH
Habopbl KOMMAEKTYET y4nTenb AU N1ab0pPaHT M pa3mMeLlaroT UX B MasibiX 0TKax
NOTOYHbIX CeKUMIN B 1abOPaHTCKOM NoOMeLeHUN.

Hapsaay c ncnonb3oBaHMem BbinyCcKaeMbiX MPOMbILL/IEHHOCTBH HABOPOB A0MYCKaeTCA
Bblgaya HeobXoAMMbIX PEAKTUBOB, MOCYAbl U MPUHAANEXKHOCTeM HenocpeaCcTBeHHO nepes
paboTol — B n0TKax. B 3Tom cnyyvae xmmmyeckaa nocyda masnoro o6bema, 1abopaTopHbIe
NPUHAANEHKHOCTU, CKAAHKN 1M BaHKKM C peakTMBaMu onpeaesneHHON HOMeHKNATYPbl TaKxKe
XPaHAT B MasiblX I0TKAx /I0TOUYHbIX CEKLMKA N0 BUAAM N34/ M N0 HAMMEHOBaHMIO
peakTMBOB. Habopbl KOMMEKTYyeT NabopaHT UK yunTesb 1 pa3mellaeT X B
creyyasnbHble pa3gaaToydHble I0TKM nepesq BbiNnosiHeHemM paboTbl 3apaHee.

HazeaHue mogyna htweek.ru
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MAN

Mo3snuuma KonunuecTtso MNpumeyvaHna

3aHATue 2

CTanbHble reo3gu 30 wrT. [Nepea 3aHATMEM CTasibHble rBO34M
Heobxoammo obpaboTaThb WKYPKOM
MAW NMOMEeCTUTb B pacTBOP LLeno4m
ONA yaaneHusa oKkmcna c
NOBEepPxXHOCTM

HutpaTt mean nnu 50r [na nposegenuna OBP

cynbdaTt

HuTpaT umHKa 50r [na nposegenuna OBP

ductnnnanpoBaHHasn Tn [na npyrotoBieHnsa pacTBOpPOB

BoAa

MegHaa nnactuHa TwT. [Ana gononHUTeNnbHbIX
3KCMNepmMMeHTOB

LlMHKoBaa naacTuHa TwT. [Ona nononHUTeNbHbIX
3KCMNepmMMeHTOB

CtakaH cTeknaHHbln 150 | 2 wr. [na npyrotoBieHun 9 pacTBOPOB

M

[lpoBONOKA MeaHas B 50 cm [na nogBewnBaHma reosgen Hag,

n301aUMK PacTBOPOM

MepHbin umnmHgp 100 1w, Ha 100 mn

HasBaHue moayna

htweek.ru
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10 | CrepeockonuyecKkmnm 1w, [na mmkpockonmyeckoro aHanvsa
MUKPOCKON noBepxHoCTU. YBennueHme ot 50x
nnm 100x
11 | CTeknaHHaa nanoyka 2 WrT. OnvHa He meHee 20 cwm. [1nA
nepemeLLMBaHMA PpacTBOPOB.
12 | Becnbl TwTt [na HaxoxaeHna Mmaccbl reBo3aa
3aHAaTne 3
1 NCTOUHWK TOKa 2 WT. [na ranbBaHM4eCKOro HaHeceHms
MeTasnnoB
2 | Crepeockonunyeckmim 1w, [na mmkpockonmyeckoro aHanvsa
MUKPOCKON noBepxHoCTU. YBenunueHme ot 50x
nnm 100x
3 | AucTtmnanpoBaHHasn 2000 mn [ducTtnnnmpoBaHHana Boaa
BOAa
4 | Cynbdat megm mean 5- | 100 r [na anexkTponmToB MmegHeHumsa
BOAHbIM
5 | HuTpat unHKa 50r [na anexkTponuTa UMHKOBaHWA
6 | CepHasa kucnoTa 10r [1na NpoCTOro KMC0ro aneKkTponuTa
MegHeHs
7 | Hatpuwm 100 r [na nnpodochaTHOro anexkTponmTa
NMPOPOCHOPHOKMCALIN MeaHeHWA
8 | Hatpuu 45r [na nnpodochaTHOro anexkTponmTa

dochopHOKMCBIN
ABY3aMelleHHbIN

MegHeHua

HasBaHue moayna

htweek.ru
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10

9 | Xnopug ammoHuA 100 r [na aneKkTponnTa LMHKOBaHMA
10 | bopHasa kucnoTa 5r [na anexkTponuTa UMHKOBaHWA
1T | Motowee cpeacTso 5mn Bo3mo»KHO ncnonb3oBaHue
Fairy aHanoros, cogepxawimx conu 34TA
12 | MuHueT 2wt [Ona nssnedyeHma NNacTUHOK
CTOMaTON0rMYecKmni
13 | Crepeockonuyecknm 1w, [na mmkpockonmyeckoro aHanvsa
MUKPOCKON noBepxHoCTU. YBenunueHme ot 50x
nnm 100x
14 | CTeknaHHaa nanoyka 3w, OnvHa He meHee 20 cwm. [1na
nepemellnBaHna pacTBOPOB.
15 | Becnbl TwTt [na HaxoxaeHna Macchbl rBo3ga Uau
NAACTUHKMN
16 | /luHeMKa 5wt [na HaxoxaeHua ganHbl reo3aa uam
pPa3MepoB MAACTUHKM
17 | MukpomeTp TwTt [na HaxoxaeHua ToWMHbI rBo349
AW NAQCTUHKM
18 | NepyaTkn HUTpMpPOBbIE | 2 WIT. [lna npoBegeHMa sKCNeprMeHTOB C
(natekcHble) KPaCHOW KPOBAHOM Conbio. [na
negarora.
3aHATHe 4
1 CTepeockonuyecKkmnm 1w, [na mmkpockonmyeckoro aHanvsa
MUKPOCKON noBepxHoCTU. YBenunueHme ot 50x

mnm 100x

HasBaHue moayna

htweek.ru
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n

2 | KpacHasa kpoBaHas r [na npoBegeHua peakymm
conb OKpawmBaHMa aedexKToB
NOBEPXHOCTU CTanu C KpacHOM
KPOBAHOW CONbHO
3 | MNMuHuer 2wt [na npoBegeHua peakymm
CTOMATON0rM4YeCcKni OKpawmBaHMa aedexKToB
NOBEPXHOCTU CTanu C KpacHOM
KPOBAHOW CONbHO
4 | GunbTpoBansbHaa 1 nnct [na npoBegeHua peakymm
bymara OKpawmBaHMa gedexKToB
NOBEPXHOCTU CTanu C KpacHOM
KPOBAHOW CONbHO
5 | AucTtmnanpoBaHHasn 1000 mn [ducTtnnnnpoBaHHana Boada
BOAa
6 | HoxkHuubl Twr. [lna pa3pe3aHuna cKoT4a, NPOBOOKU
KaHLenapckue
7 | NoBapeHas conb 103 r [na npurotToBneHma arpeccnMBHOM
Cpeabl M NpoBeAeHua aHanm3sa
NOBEPXHOCTW MOKPbLITUI
8 | ConaHaa kucnoTa 100 mn [na npurotToBneHma arpeccmMBHOM
Ccpeabl
9 | KaycTtnueckas coga 20r [na npurotToBneHma arpeccmMBHOM
Ccpeabl
10 | NMepyaTkm HUTpUMpoBblie | 30 wrT. [na npoBegeHna sKCNepumMeHTOoB C
(naTekcHbie) KpacHOM KpOBAHOWN COMbIO
11 | NMuwesasa coga 100 r

HasBaHue moayna

htweek.ru



