MeToaunyeckne peKoMeHaaLuu aas yautens A ‘ \‘ ‘ :

CopepxaHue kucnopopa
B BO3/lyXe

Kucnopog. ®dusnyeckue u Xumu4eckue
CBOWCTBA Kucnopopa.

Knacc 8
YpoBeHb: 6a30Bblif

Llenu

. OﬂpeﬂeﬂVlTb copepxaHme Kncnopoda B Bo3gyxe.

« NiccnepnoBatb, Kak U3MeHeHNe obbema U KOHUEHTPaUnn ra3da BIINAET Ha JaBNleHNne.

[naHupyembie pe3ynbTaTthbl

JInyHOCTHBIE pe3ynbTaThl 00y4eHus

« Pa3BuTme no3HaBaTenbHOro NHTEpeca K XMMNW.

. (DOpMVIpOBaHVIe KOMMyHI/IKaTVIBHOIh KOMMEeTeHTHOCTU B O6LL|,eHI/II/I n CoTpyagHMn4ecCTBe CO
CBEPCTHMKaMM.

MeTtanpeameTHble pe3ynbTaTbl 06y4eHus

- No3HaBaTenbHble:

— OBflafieHne npremamm paboTbl ¢ MHGOPMaLMeNn XMMUYECKOTO cofepKaHus,
npeacTaBneHHon B pasHol dopme (B BMAe TeKcTa, GopMyn unv o603HaueHnin BeNNYH,
rpadrKoB 3aBMCUMOCTU, TabBIMUHBIX AaHHbIX, CXeM, poTorpaduin 1 np.).

+ PerynatuBHble:
— YMeHUe NnaHnpoBaTb COOCTBEHHYIO SKCNEePVMEHTaNIbHYIO AeATeNbHOCTb;
— CNOCOBHOCTb KOHTPONMPOBaTb CBOUN AENCTBUA.
+ KOMMyHVKaTVBHbIE:
— YMeHVe opraHun3oBaTb paboTy B yuebHoW rpynne.

« [peameTHble:
8 no3HasamesbHoOU (UHMesieKmyasnsHou) cghepe

- dopmupoBaHVe nepBoHaYanbHbIX MPeACTaBAeHNA O XUMUYECKON CYLIHOCTU ABJIEHUN
npupoabl;

— 3HAKOMCTBO C MOHATUAMUN «KKOHUEHTPAUUA», «AaBJIEHUNE Fa3a»;
- YMeHne Ha6ﬂl0ﬂaTb 3a BJIMAHNEM Pa3/INYHbIX (I)aKTOpOB Ha AaB1eHue rasa;

— MO3HaHue GU3NYECKNX U XUMNYECKUX CBONCTB KNCSIOpOaa.
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MeToaunyeckne peKoMeHaaLuu aas yautens A ‘ \‘ ‘ :

8 UeHHOCMHO-0pUeHMAyuoHHOU cghepe
— CMOCOBHOCTb AHANN3MPOBATb U OLIEHNBATb BVAHME GAKTOPOB PUCKa Ha OKPY»KatoLLyio
cpegy.
8 cthepe mpyodosoli desmesibHOCMU
— 3HaHue 1 coboaeHre NpaBwui PaboTbl B KABUHETE XUMUWK;

- cobntogeHvie npaBus PaboTbl C KOMMbIOTEPOM U APYTUMU SNIEKTPOHHbBIMMA
YyCTPOWCTBaMMN.

MexnpeameTHble CBA3M

* MaTemMaTunKa: noHATne nepemeHHoM, onpeneneHne nepemMeHHbIX, KOTopble MOTyT
NOBJIMATb Ha X0 SKCNepnMeHTa;

« NHpOpMaTUKa: CNOJSIb30BaHNE KOMMbOTePa AJ1s MPOBeAeHUs SKCMNEPUMEHT],
noctpoeHusa rpadrKoB, NpefCcTaBeHUA N aHanm3a faHHbIX; paboTa C 31eKTPOHHbIMU
nprbopamm N MHCTPYMEHTaMU (BaTUnK AaBNEHNA);

- ¢pu3MKa: JaBneHve B rasax, BMsHNE pasnnyHbiXx GaKTOPOB Ha N3MeHeHWe AaBNeHus;
NCMoJIb30BaHNE AAaTUNKOBbIX CUCTEM /15l TPOBEAEHMNA XMMNYECKMX SKCNEPUMEHTOB.

OﬁODVHOBaHMe (Ha oAHY rpynny yyawmxcs)

MpnGopbI M MHCTPYMEHTDI
 Pernctpartop gaHHbix PASCO

- [1aTumk abComnMOTHOro JaBneHus
« YOnvVHWTENb AnA Aatyvka

+ BbICTPOCHEMHbIV NepexoaHUK

« Mewanka

Jla6opatopHoe o6opyaoBaHue
« Tpy6kKa, 1-2 cm (MocTaBnAeTcA ¢ 60NbWNHCTBOM AaTUMKOB abcontoTHoro fasneHns PASCO)

« MNepexofgHuK ans TPyoKM (NocTaBnaeTca ¢ 60/bLWMHCTBOM AaTYMKOB abCOMOTHOrO
naBneHuna PASCO).

« Mpobupka, 25 Mm x 150 Mm

« MNpobKa c oTBepcTMEM ANA TOrO, YTOObI 3aKPbITh NPOOUPKY
« Mewarnka

« XuMunyeckunm ctakaH, 150 mn

« XuMunyeckmm ctakaH, 500 mn

PeakTtuBbl U MaTepuanbl

« benbin ykcyc (~5% ykcycHom Kncnotbl), 50-60 mn

« CTanbHble BONOKHa TOHKoro nneteHusa (N2 000), 1r

« BymaxHble nonoTteHua

« [MnuyepwH, 2 Kannu
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MeToanyeckne pekoMeHaaLmuu ans yquTens

ba30Bble NOHATUSA

Yyawmecsa A0oMKHbI 6bITb 3HAKOMbI CO CJIEAYHOLUNMMU NOHATUAMM
- BeujectBo
« ArperaTHble COCTOAHWA BeLlecTBa

« Xumnyeckas peakynA

ba3oBble ymeHus

Yualmecs fOMmKHbI 3HaTb OCHOBbI MOJIb30BAHUSA CUCTEMOI COOpa AaHHbIX 1 YMETb U3MEHATb
TOYHOCTb U3MEPEHUIA [0 »KEJTAEMOTO PA3PALHOTO 3HaYEeHNA.

[loaroToBka K naéopatopHoit pabote

Tak Kak 3Ta paboTa He TpebyeT cneLmanbHoN nabopaTopHON NOAFrOTOBKM, LOCTAaTOYHO
LECATU MUHYT ANA cbopa HeobXxoArMoro o6opyaoBaHUs.

Mepbl 6e3onacHocTH

K 06b1uHbIM Mepam, komopesle 8bl npednpuHUMaeme, 006asbme 3mu 8akHble Mepbl
npedocmopoXxHoOCMuU.

« YKcyc aBnaetca cnaboi Kucnotoi. M3beraiite KOHTaKTa C rnasamu 1 MONTe pyKy nocne
paboTbl C XMMYECKON NOCYAoN n 060pyAoBaHMEM.
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MeToaunyeckne peKoMeHaaLuu aas yautens A ‘ \‘ ‘ :

Knouu K oTBeTam

CopepxaHnue Kucnopopa B Bo3payxe. Kucnopoa. ®usnyeckue u XMMUYECKME CBOICTBA Kucnopoaa.
CamoKoHTpONb

1. Bosgyx — aro:
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~

CMECb;

4NCTOE BELLECTBO;

CMOXHOE COANHEHNE;

9NEMEHT. [paBurbHbINA OTBET: @)
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—

—_

o
~ —

2. Y70 13 NepeynCrIeHHOro He BMSET Ha AaBneHne Bo3ayxa?

a) Temnepartypa;

6) “1Cno ra3oBbIX YacTuL;

B) LlBet rasa;

r) Monekynbl rasa;

n) 06bem cocyaa. lMpaBunbHbINA OTBET: T)

OnpepenuTe npasubHYO NOCNER0BATENLHOCTL AEHCTBUNA

a) CobepuTe 3aKpbITbI COCYL, C BO3AYXOM W CTalbHbIM BOJIOKHOM,
3aTeM Ha4yHUTe CO0P AAHHbIX MO AABNEHUIO.

6) l3mepbTe 3HA4YEHNUA HAYaIbHOrO 1 KOHEYHOTO [aBrIeHusl, 8 NOTOM
NCNONb3YIATE UX NS BbIYUCNEHNS COAEPXKAHNA KUCOpOoaa B

BO3LyXe.
B) OTMoIiTe CTalbHOE BOIOKHO B YKCYCE Tak, YT06ObI KCNOPOS MOr

pearnpoBaTth C >KeJie30M. [MpaBuUbHbINA OTBET:
r) Korga gasneHue ctabunnsupyeTcs, npekpatute c60p AaHHbIX. B,a,0,r

funoTe3a 3kcnepuMeHTa

Bonpoc Ne 1.

Y70 Npon30iAeT C AaBNEHNEM B NPOOUPKE, KOraa NponaeT peakumsa?

HapucyiiTe cBOI NPOrHO3 Ha NPeI0XKEHHOM rpadinke. OHO YMEHbLUMTCS.

Bonpoc Neo 2. CTanbHOE BOSIOKHO A0SIKHO

ObITb BbIMOYEHO B YKCYCE

ANS yaaneHus 3aluTHOro
MOKPbITUA C XKenesa, 4Toob!
YBENNYUTb CKOPOCTb PeaKLm.

Moyemy HEO6XOANMO NOrPY3UTh CTaIbHOE BOSIOKHOB YKCYC?

C6op AaHHbIX

Bonpoc Ne 3. 3aBMCUMOV NepeMeHHO

5 5 sBNsAeTCs Aasnenue. OHo
Y70 SIBNAETCS 3aBUCMMOI NEPEMEHHOI B 3TOM 3KCNEpUMEHTE? M3MepAETCS B KUTIONackansax

B kakux BefinYmHax oHa namepserca? (kMa).

Bonpoc Ne 4. HesaBncumon nepemMeHHoOm
aBnsetcs Bpems. OHo

470 ABNAETCA HE3ABUCUMOI NePeMeHHOI B 3TOM AKCMepUMEHTe? M3MEPSIETCA B CeKyHAaX (c).

B Kakux BennymnHax oHa namepsercsa?
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MeToanyeckne pekoMeHaaLmuu ans yquTens

Bonpoc Ne 5.

Kakne MoseKynbl BHOCAT CBOW BKMAL B LaBJIEHNE, KOTOPOE Bb!
n3mepsiete? OTBETbTE KOHKPETHO?

Bonpoc N: 6.

Hanuwiute npeanoxeHue, B KOTOPOM 06bACHAETCA peakLys,
npoucxopsiias B npooupke. OGbsCHUTE, OTKYAA 6EpPeTcs Kaxa0e

BELLIECTBO, M OMWLLKTE ero arperatHoe COCTOAHME (TBEPAO0E, XUAKOe Un

rasoobpasHoe).

Bonpoc Ne 7.

Y70 CTaHET ¢ AaBNeHNeM, Koraa npon3onaeT peakuua? Movemy?

Bonpoc Ne 8.

ﬂepeqmchTe TP N3MEHEHNSA, KOTOPbIE BblI HabnJaeTe B np06V|pKe.

AHanu3
Bonpoc Ne 1.

OnpegenuTe Ha4anbHOe U KOHEYHOE AaBJeHNe.

Bonpoc Neo 2.

3annwunTte HayanbHoe AaBNeHNE, KOHEYHOE AaBfeHNe U U3MEHEHNS
NaBJieHnA.

Bonpoc Ne 3.

BbluucnuTe NPoOLEHTHOE COAEPXKaHUE KUCIOPOAa B BO3LYXe.

Bonpoc Ne 4.

lMoyemy rpacnk, ONUCHIBAIOLLNIA JABMNEHWE, MOHEMHOTY YNJIOLLAeTcs?
(Moackaska: nofymainTe 0 TOM, YTO MPOUCXOAMT C KOJIMYECTBOM
KMUCnopogna B npobupke.)

Bonpoc Ne 5.

lNoyemy faBneHue He yMeHbLUIABTCS [0 Hyns?

KNIV Y

[laBneHne co3naercs
MOJIeKynamm a3oTa,
KNCIopoaa, YrneKuenoro
rasa, BOJIHOr0 napa,

aproHa n Apyrux Monekyn,
KOTOpble YAApAOTCS 0 CTEHKN
npo6UpKM.

Hanuwute npeanoxeHue,

B KOTOPOM 00bSICHAETCS
peakLius, NpoucxoastLias B
npo6upke. 06bACHNTE, OTKYAA
6epeTcs Kaxao0e BeLlecTso,

11 OMULLNTE Ero arperaTHoe
COCTOSIHWE (TBEPAOE, XKNAKOe
U1 ra3006pasHoe).

[laBneHue ymeHbLINTCA,
TaK Kak Kucnopog 6bin
113PacX0/10BaH.

VI3mMeHeHns B npobupke:

BOJla KOH[IEHCUPYETCS Ha
CTEHKax npo6upku, ra3 B
npobupke HarpeBaetcs, a
CTanbHOE BOJIOKHO CTAHOBUTCA
KOPNYHEBbIM/OPaHXXEBbIM.

Hanpumep:

HayanbHoe aasneHune 102,9«Ma
KoHe4yHoe paBneHue 81,9kMa
n3meHeHus B aasnenumn 21,0 kMa

CoaepxaHue Kucnopoga B
BO34yxe ... (21,0/102,9)*100 =
20,4%

[pachuk faBneHns NnoHeMHory
YNNoLLaeTcs 13-3a T0ro,

4TO KMUCITOPOZ B NPOGUPKE
pacxogyertcs. Korga Becb
KNCNOPOJ 13PAcX0/0BaH,
rpacuk ynnoLyaeTcs..

[laBneH1e He YMeHbLLAeTCS
[10 HYNA 13-3a TOr0, YTO B
NpoGUPKE eLLie 0CTAKTCS
[Ipyrie MONeKybl ra3os,
BK/TH0Y4as a3oT, YrNeKnCrblil
ras, BOfIHOW Nap, apro.
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MeToanyeckne pekoMeHaaLmuu ans yquTens

BbiBoabl

1. Ta3bl 4acTo ONUCHIBAIOT KaK He MMetoLLe COOCTBEHHO DOPMbI 1
3anosHatoLLne 06bem, B KOTOPOM HaxoaaTcs. 06bACHUTE, YTO AaeT
razam Takue CBOMCTBA, Ha MONEKYNSIPHOM YPOBHE.

2. 06bsACHMTE, NOYEMy TBEP/bIE TeNa UMEIOT PasnuyHyto opmy.

3. XuMun4eckue peakLimm 0CTaHaBIIMBAKOTCSA, KOrAa OfMH U3 PeareHTos
N3pacxof0BaH. ITOT PeareHT Ha3blBAETCA IMMUTUPYIOLLAM, TakK
KaK OH OrpaH1M4mMBaeT KOSIMYeCcTBO 06pa30BaHHOIO NpoayKTa. B
HacTOsLLeN nabopaTopHoi paboTe pXxaBymMHa 6bina NPOAYKTOM. HT0
ObII0 NUMUTUPYIOLLAM PEareHTom?

Bbi6epute npaBunbHbLIA OTBET

1. Kakue n3 cnegytoLnx nepeMeHHbIX BNNAIOT HA JaBneHue rasa?

a) Yucno monekyn rasa;

6) Temnepartypa Monekys rasa;

B) 06beM KOHTeliHepa, B KOTOPOM HaX0LATCA MOJEKYIIbl rasa;
r) Bcé nepeyucreHHoe.

2. [Ecnu Bbl NOBbICMTE TEMMEPATYpy rasa, 4To CTaHeT ¢ AaBJieHnem?

a) OHo oCTaHeTCs TEM Xe;

6) OHo noBbicuTCS;

B) OHO noHM3uTCH;

r) Hepnoctato4YHo MHGhOpMALMK Ans OTBETA HA BOMPOC.

3. Ecnu Bbl yBENNYUTE YUCIO MOJIEKYIT B EMKOCTW, Y4TO CTaHET C
JaBneHnem?

a) OHO OCTaHeTCs TeMm Xe;

6) OHO noBbICKTCS;

B) OHO MoHM3UTCS;

r) HepocTato4Ho MHCDOpPMALMK Ans OTBETA HA BOMPOC.

KNIV Y

[a3bl 66CCHOPMEHHBI 1
3anoJHAKT eMKOCTb, B
KOTOPOIA HAaX0AATCA, NOTOMY,
4TO UX MOMEKYNbl HE UMEIOT
B3aUMOCBSA3EN 1 CBOOOJIHO
OTCKAKWBAOT Apyr OT Apyra.
HacTuubl, M3 KOTOPbIX
COCTOAT rasbl, IeTAT Yepes
MPOCTPAHCTBO, NOKA He
yAapsTcs 0 CTEHY, NO3TOMY W
3an0JTHAT NtOOYI0 EMKOCTb.

TBep/ble Tena UMetoT
Pa3NNYHY0 HOPMY MOTOMY,
4TO MOSEKYIbl UK aTOMbl
06beMHEHbI BMECTE CBA3AMMU.
OHM He MOTYT ABUraThCs TaK,
4TOObI 3aMONHUTL COCYA,.

JIUMnTUpYOLLMM peareHTom
6b1n Kucnopoa. asnexnune
MPeKpPaTnno N3MeHsThCS,
Korfa Kucnopog B
npo6upke 6b11 MONHOCTHIO
3pACcX0/]0BaH.

[MpaBuUnbHbIA OTBET: T)

[MpaBunbHbINA OTBET: 6)

[TpaBunbHbIA OTBET: 6)
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MeToaunyeckne peKoMeHaaLuu aas yautens A ‘ \‘ ‘ :

4. Kakoi npuMepHO NPOLIEHT BO3[yXa COCTABAET KNCI0poa?

a) MeHblUe 5%;

6) 20%:;

B) 70%;

r) 6onee 80%. lpaBunbHbINA OTBET: 6)

5. [laBnieHue ny4iie BCEro OnnChbIBaeTCa Kak

a) cuna, pacnpejeneHHas no nioLwaam;

6) [OBUKEHME MOJIEKYIT;

B) PACCTOSHME MEeXJy MOJIeKynamm B rase;

r) 6osbluas cuna. [TpaBuUnbHbIA OTBET: a)
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