MeToanyeckne pekoMeHaaLmuu ans yquTens

MeXxmMonekynsapHbie
B3auMoeucTBuS

Xumunyeckas cBfisb. Bugbl XuMu4eckou
cBA3MN (hu3nyeckue U XMuMMYyeckKue

CBOWCTBA CNUPTOB).

Knacc 8 (10, 11)
YpoBeHb: 6a30Bblif

Llenu

- OnpegenvTb B3aMOCBA3b MEXAY CKOPOCTbIO MCMAPEHWS 1 MPOYHOCTbIO
MEXMONEKYSIPHbBIX CUIT MPUTAXKEHNA.

» Hantn B3anmocBAsb MeXxay pa3mepom MOJIEKYJT B TOMOJIOTMYEeCKOM pAady n BEJINYNHON
MEXMONEKYNTAPHbDIX CUJT MPUTAMXEHNA

« OnpepgennTb BNnAHME GOPMbl MONEKYSbI Ha AaBleHMe napa nyTeM CPaBHEHMA CKOPOCTH
NCMAapeHna ABYX Nap N30MEPHbBIX CMINPTOB.

[lnaHupyembie pe3ynbTaTtbl

JInyHocTHbIE pe3ynbTaThbl 06y4eHus

« PazBuTme no3HaBaTenbHOro NHTEpeCa K XMuMnN.

. (DOpMVIpOBaHVIe KOMMyHVIKaTVIBHOVI KOMMEeTeHTHOCTU B O6Lu,eHI/II/I n CcoTpygHn4yecTee
CO CBEPCTHUKaMM.

MeTtanpeameTHble pe3ynbTaTbl 06y4eHUs

» [lo3HaBaTenbHbIE:

— OBnlageHune npuemamm paboTbl ¢ MHOPMaLMEN XUMUYECKOTO COAEPKaHNA,
npeacTaBneHHON B pa3Hol popme (B BUAe TeKCTa, popmMyn nnm o603HaueHNn BENNYMH,
rpadrKOB 3aBMCUMOCTU, TabBIMUHBIX AaHHbIX, CxeM, doTorpaduii n T. 4.).

« PerynatusHble:
— YMeHVe NaHnpoBaTb COOCTBEHHYIO SKCMEPUMEHTANbHYIO AeATENbHOCTb;
— CMOCOBHOCTb KOHTPONMPOBATb CBOU AENCTBUS;

+ KoMMyHVKaTVBHbIE:

— YMEHVeE opraHn3oBaTb paboTy B yuebHOI rpynne.
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MeToaunyeckne peKoMeHaaLuu aas yautens A ‘ \‘ ‘ :

- [pegMmeTHble:
8 no3HasamesbHoU (UHMesieKmyasnsHou) cghepe

- dopmupoBaHre nepBoHaYanbHbIX MPeACTaBAeHN O XUMUYECKON CYLHOCTU ABJIEHUN
npupoabl;

— 3HAKOMCTBO C MOHATUAMUN «MeXMOJIeKYNApPHble B3aMOOEeNCTBUAY, «BOAopoaHaA
CBA3b», KFOMOJIOrNYeCcKnn pPAa», <M30Mepbl», «CMUPTbI»;

— CNoCOBHOCTb NCCeoBaTb, Kak Hannune BOAOPOAHON CBA3MN BAMAET Ha TemnepaTypbl
KUMNeHVA BeLecT.;
8 UeHHOCMHO-OpUeHMAayuoHHoU cgepe
— YMeHVe aHaNM3npoBaTb 1 OLIeHVBATb BMsAHME GAKTOPOB PUCKA Ha OKPY>KAIOLLYO
cpeny;
8 cchepe mpyoosoli OesmesibHOCMU
— 3HaHue 1 coboaeHre NpaBun PaboTbl B KABUHETE XUMUWK;

- cobniofieHne npaBus PaboTbl C KOMMbIOTEPOM U APYTVIMU SNEKTPOHHBIMU
YyCTPOWCTBaMMN.

MexnpeameTHble CBA3N

* MaTeéMaTuKa: noHATne nepemeHHoM, onpeneneHne nepemMeHHbIX, KOTopble MOTyT
MOBJINATb Ha XO4 SKCNEPUMEHTa,;

+ MHpOopMaTMKa: UCNONb30BaHNE KOMMblOTEPa ANA NPOBeAeHNS SKCMNEPUMEHTA,
NOCTPOEHMA rpaduKoB, NPeaCcTaBleHNA 1 aHann3a AaHHbIX; paboTa C SNEKTPOHHbIMM
nprbopamm n MHCTpPyMeHTamu (gaTumnk pH);

. d)msvu(a: BJINAHNE OaBf1eHNA Napa Ha CKOPOCTb UCMapeHnA; NCNoJib30BaHME AaTYMKOBbIX
cancTem anAa npoBefeHMAa XMMNYECKNX SKCNEPUMEHTOB.

OGODVHOBaHMe (Ha ogHY rpynny yyawmxcs)

Mpu6opbI U UHCTPYMEHTDI
» Cncrtema pervctpaunm gaHHoix PASCO

« [laTumk TemnepaTypbl U3 Hep>KaBetoLweln cTanu

Jla6opatopHoe o6opyaoBaHue

« MepHbin uunuHgp, 10 mn

« MMpobunpku, 15 mm x 100 Mm (6 WIT.)

« llItatwe gns npoburpok

« Mpo6Ku, cooTBETCTBYIOLWME NPOOUPKaM (6 LWT.)

« «[TpoMmbIBafiKa» 1 KOHTEMHEP A5 OTXOLOB
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MeToanyeckne pekoMeHaaLmuu ans yquTens

PeakTusbl U MaTepuabl

« Knenkasa neHTa, Nonockn 6 cm (2 wr.)
+ Metanon (CH,OH), 5 mn

» Jtanon (C,H,OH), 5 mn

« Mponaxon (C;H,OH), 5 mn

« bytaHon (C4H90OH), 5 mn

- Mponaxon-2 (C;H,0H), 5 mn

« byranon-2 (C,H,OH), 5 mn

ba30Bble NOHATUSA

Yyauuecs A0MKHbI 6bITb 3HAKOMbI CO CNEAYHOLUMUN NOHATUAMU

« BewectBo

» ArperaTHble COCTOAHMA BELeCTBa

« Xnmmnyeckasn cBs3b

« Buabl xumunyeckom cBA3un, Cnocobbl 00pa3oBaHNA XMMNYECKON CBSI3U
+ DNeKTPOOTPULATENbHOCTb, MOAAPHbIE N HEMOAAPHbIE MOSIEKY bl

- [laBneHune

ba3oBble ymeHus

Yyawmecs foMmKHbI 3HaTb OCHOBbI MOJIb30BAHUSA CUCTEMOI cOOpa AaHHbIX 1 YMETb U3MEHATb
TOUYHOCTb U3MEPEHUIA [0 »KESTAEMOTO PA3PALHOTO 3HaUYEeHNA.

[loaroToBka K naéopatopHoit pabote

Mpwu BbINOAHEHUW 3TO NabopaTopHOI PaboTbl y6eamTech, YTO B MOMELLEHMI XOPOoLLas
BEHTUNALNA.

Ecnu Bbl XOTVITE MUHMMU3KPOBATL 3aTPATy CNMPTOB, UCMOJIb3YEMbIX B SKCMEPUMEHTE, TO
nep.as rpymnmna 06yyaeMbix MOXET MPOBECTUN NMOATOTOBKY K 1abopaTopHON 1 nognucatb
npoburpKy, a nocneayoLiie — NOBTOPHO UX KCMOMb30BaTb B aHANOTMYHbIX JJAG0OPATOPHbIX.
Apyroi BapnaHT — ncnonb3oBaHue 50- nnv 100-MUnAnANTPOBbIX CTaKaHOB, B KOTOpble
MOHO HaNUTb HeGOSbLIVE KONMYECTBa CMIMPTOB YTOObI yyalymMecs NoTom oTMepanm ux. Mo
OKOHYaHMM paboTbl C CNapeHMneM BCEX CMMPTOB MOXKHO BbIINTb HEMCMONb30BaHHbIV CNUPT
06paTHO B CTaKaH s UCMONb30BaHNA B CleaytoLer rpynne.

Mepbl 6e30nacHoOCTH

Jlo6asbme smu 8axHble Mepbl NPeAOCMOPOXHOCMU K 06bIYHBIM Mepam, NpednpUHUMAeMbiM
80 8peMs 1a60pPAMOPHBIX.

. |/|CI'IOJ'Ib3thTe MaHOBEHME PYKU, KOrga Hoxaete Xmummyeckne sellecrtsa.

« CnnpTbl BOCNNameHaAoTcA. [oxap, BbI3BaHHbIN 2-6yTaHONOM 1 NEHTAHONOM, HY>KHO
TYLWNTb C MOMOLLbIO NeCKa UN OrHeTyLmnTena Tina B.

- Y6eaunTech, UTO B KOMHATe XOpoLuasa BEHTUIALNSA. Y OyTaHOMA 1 NeHTaHOMa CUSbHbIN
3anax.
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MeToaunyeckne peKoMeHaaLuu aas yautens A ‘ \‘ ‘ :

Knouu K oTBeTam

MexmonekynsipHble B3auMoeicTBUSA. XUMUYecKas CBA3b. BUAbI XUMNUYECKON CBA3K ((hM3NYECKuE U
XUMUYECKHE CBOWHCTBA CNUPTOB).
CamoKoHTpOnb

1. VicnapeHue sBnseTcs npoLeccoM npeBpaLleHus:.

a) rasa B XuAKoCTb;

6) XX1IKOCTU B TBEPLOE BELLECTBO;

B) TBEPLOro0 BELLECTBA B ras;

r) XXMOKOCTY B ras;

[) TBEPAO0ro BELLECTBA B XUAKOCTb. [paBunbHLIN OTBET: T)

2. Y70 TaKoe MeXMOJIEKyNSAPHbIE B3aUMOLEACTBIUSA?

a) [paButaums

6) MpuTsXkeHne Mexxay MosieKynamu

B) lepexoa OT 0[HO (hasbl K Apyron

r) Mnowiaab NOBEPXHOCTM 1 TEMMepaTypa

1) CBAi3n B Mosekyne [MpaBusbHbIA OTBET: 6)

OnpepenuTe npaBubHYO NOCNER0BATENLHOCTL AEHCTBUNA

a) [lomecTute fatyuk Temneparypbl B Npo6GUPKY, COAEPXKALLYIO 5 MN
METaHONa, 1 Ha4HWUTE COOP LAHHbIX.

6) HabnoganTte 3a N3MEHeHUAMI TEMNepaTypbl U 0CTAHOBUTE COOP
AaHHbIX, KOrga Temneparypa Ha4yHeT CTabunm3npoBaThes.

B) [loBTOpMTE NpPOLECC AN KAXLO0ro U3 ApYruxX CNupTOB.

r) HemenrneHHO BbIHbTE JATHUK U3 METAHOMA 1 NO3BOJSIbTE METAHOIY [MpaBuUbHbINA OTBET:
NCNApPUTLCS C NOBEPXHOCTY JaTHMKA. a,ro,B

MoprotoBka K pa6ote

Bonpoc Ne 1. [Totomy 4TO Npo6ka 6yneT
NpensaTCTBOBaTb UCNAPEHUI0

lMoyemy He06X04MMO 3aKpbIBaTh MPOOUPKY, COAEPXKALLYO CNUPT? cnupra.

Bonpoc Ne 2.

CnnpTbl UCNAPAIOTCA C AaTyMKa TEMMEPATYpbl, YTO XKe NPOU30NaEeT
¢ Temnepatypon? 1306pas3nute CBOM NPOrHO3 Ha rpadomke.
YT06bI HapMCOBaTh rpacnK NPOrHo3a:

L

1) Haxas Ha E , OTKPOIITE NaHesib UHCTPYMEHTOB;.

a

3) 3aKOHYMB, HKMUTE

2) HaXmuTe . , 3aTeM NasnbLIeM HapUCYITe CBOW MPOrHO3;.

&

4) ecnu Bbl JOMYCTUAN OWKNGKY, HAXKMUTE , 4TOObI 04UCTUTD Temneparypa 6yzmet
NPOrHo3. MOHMXATbCA.
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MeToanyeckne pekoMeHaaLmuu ans yquTens

Bonpoc Ne 3.

Kak 0yaeTt n3MeHATbCA Temneparypa npu CpaBHeHUN NcnapeHns YeTbipex

PasnnNyHbIX CMMPTOB OLHOIO FOMOJOrM4YecKoro psaga?

Bonpoc N: 4.

Kak 6yaeT n3MeHsTLCs Temneparypa npy CpaBHeH!UN ucnapeHuns
N30MepHbIX CUPTOB?

C6op AaHHbIX
Bonpoc Ne 5.

Y70 NpoMcxoauno ¢ MeTaHoM0M, KOTOPbIA BbISl HA JaT4nKe
TemneparypbI?

Bonpoc Ne 6.

VKauTe, KaK N3MeHUnach TeMnepatypa, 1 0GbsACHUTE, NoYeMy 370
NpOM30LLO.

Bonpoc Ne 7.

Kak MoXXHO onpefienuTb CKOPOCTb UCMAapeHus no rpaduky?

AHanu3
Bonpoc Ne 1.

Kak ncnapenuve Bnusert Ha Temneparypy? O6bacHUTE.

Bonpoc Ne 2.

06bACHMTE, KaK BENNYMHA CKOpPOCTK NCnapeHns N3MeHAETCs B

3aBUCMOCTIM OT pasmepa MosieKyn B roMosiorn4eckom psaay cnupTos.

KNIV Y

Temnepatypa 6yaet
YMEHbLLATLCS BO BPEMS
MCnapeHns Ans YeTbipex
CNNPTOB C HEPA3BETBMEHHOIA
LienbI0 MO Mepe pocTa kx
MOJIEKYNSIPHON MacCbl.

lI3meHeHNs B Temnepatype Bo
BpeMs mucnapexus bynyt 6onee
BbIPXXEHHbIMU 711 MI30MEPOB
c 6onee «cepuyeckomn»
thopmolii.

MeTaHos Ha TemnepaTypHOM
nat4nke ncnapsnca.

Temnepatypa CHKaeTcs,
NOTOMY 4TO METaHOJ
MOrmoLLaeT 3HEPruio
CEHCOPA, 4TOObI 13 XUAKOCTY
NpeBpaTUTLCS B ra3
(ncnaputbes).

CKOPOCTb MCMAPEHIs MOXET
ObITb OMpegeneHa no yriy
HaKMoHa rpacpuka v pasHa
N3MEHEHWIO B Temneparype,
[ENeHHOMY Ha U3MeHeHue BO
BPEMEHMU.

licnapeHue BbI3blBaeT
CHWXEHMe Temneparypsl,
MOTOMY 4TO MOJIEKY/Ib

B XKMJKOCTU C Camoil
BbICOKOI KNHETUYECKOM
3Hepruen 0cBO60XAAKTCA
0T MEXMONEKYNIAPHOTO
NPUTSXKEHUS 1 CTAHOBATCS
rasom. CpeaHss aHeprus
OCTaBLUMXCS MOJIEKYN
CHIKABTCA.

BenuyuHa ckopoctu
MCMAPEHNS CHUXKAETCA MO
Mepe Bo3pacTaHus pasmepa
MOJIeKy.
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MeToanyeckne pekoMeHaaLmuu ans yquTens

Bonpoc Ne 3.

06bsiCHUTE, KaK BENIMYMHA CKOPOCTY UCNApPeHMs U3MEHSETCS B
3aBUCKUMOCTI OT CDOPMbI MOJIEKYN B U3OMEPHbIX Mapax CnupToB.

Bonpoc N: 4.

Kakon crnumpT B 9KCMEPUMEHTE MEET CaMble CUIbHbIE MEXXMOMEKYIAPHbIE
B3anMoZencTena? Kak nosiy4eHHble AaHHble MOATBEPXKAAK0T Ball OTBET?

Bonpoc Ne 5.

Kakoil cnmpT 13 3KcrnepuMeHTa UMeeT camble Criabble MeXXMONEKYNSPHbIE
B3anmoencTeua? Kak nonyyeHHble JaHHble MOATBEPXKAAOT Balll OTBET?

Bonpoc N: 6.

06bsicHUTE, Kak pasmMep MosieKyn BIINAET HAa MPO4YHOCTb
MEXMOJIEKYNAPHbIX B3AVMOAENCTBINIA ANs Pa3nyHbIX CMMPTOB U3 0HOM0
1N TOr0 XXe romosiorn4eckoro psapaa.

Bonpoc Ne 7.

06bACHUTE BNUAHIUE MOSEKYNAPHON HOPMbI Ha CUTTY MEXMOMEKYMAPHBIX
B3aUMOZEICTBUI ANA PasNYHbIX N30MEPHbIX Nap CNPTOB.

Bbibepute npaBunbHbIA OTBET

1. Kakoi cnupt ncnapsetcs 6bicTpee?

a) MetaHon
6) 3TaHon

B) [ponanon
r) bytanon

KNIV Y

BenuyuHa ckopocTy
“cnapeHns Bo3pacTaeT no
Mepe TOro, Kak MOMeKynbl
npuobpeTarT 6onee

ccpepuyeckyro opmy.

CnupT ¢ cambIMi CUMbHBIMY
MEe>XXMONEKyNspHbIMNA
B3aUMOZENCTBUAMMN —
6yTtaHon. Mown aaHHble
MOATBEPXKAAIOT ATOT OTBET,
noToMYy YTO y 6yTaHona
CaMble MaNeHbKNE N3MEHEHUS
TeMNepaTypbl 1 camas HU3Kas
CKOPOCTb UCNAPEHNS, 4TO
03Ha4aeT, 4T0 MOSEKYIIbI
CUITbHEe YAePXMBaOTCS
BMECTE, 4eM B APYrux
XKNIKOCTSIX.

CnupT ¢ cambiMu criabbimu
MEXMONEKYNAPHbIMN
B3aMMO/IENCTBUAMUN —
meTaHon. Mown aaHHble
MOATBEPXKAAIOT ATOT OTBET,
MoTOMY YTO Yy MeTaHona
camble 60bLLUNE U3MEHEHMS
Temnepartypbl 1 camas
BbICOKasi CKOPOCTb MCMapeHus,
YTO 03HAYAET, YTO MOMNEKY/bl
€N1abo yaep>K1BatoTCs BMECTE.

bonbuine MOJ1EKYIbI
VMELOT 60J1ee CUSTbHbIE
MEXMONEKYIAPHbIE CUTbI
NMPUTAXKEHNS.

Y chepunyeckmx

MOJieKkyn 6onee cnabble
MeXXMONEKYNAPHbIE CUTIbI
NPUTSXXEHNA.

[MpaBusbHbIA OTBET: )
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MeToanyeckne pekoMeHaaLmuu ans yquTens

2. Kakue MeXMOeKynspHble Cuibl U3 NepeynCcieHHbIX HUXe Hanbonee
CWJTbHbI B NpOnaxosie?

a) [unonb-gunons
6) [ucnepcruoHHbIe (IOHAOHOBCKME)
B) loHHble
r) BopopogHbie
[paBunbHbIA OTBET: T)

3. Kak pasmep mMOnekysbl CrvMpTa BAUSET HA MPOYHOCTb €ro
MEXMOJIEKYNAPHbIX B3aUMOLECTBUN?

a) Ecnm pasmep monekynbl cnyupTa yMeHbLIABTCSA, MPOYHOCTb
MEe>XMONEKYNApHbIX B3aMMOAEGIACTBI YBENNYMBAETCA.
6) Ecnu pasmep Monekynbl cnupTa yMeHbLWaeTcs, MPOYHOCTb
MEe>XMONEKYNSPHbIX B3aUMOAEACTBIIA YMEHbLLIAETCS.
B) Ecnu pasmep Monekynbl CNvupTa yBENNYMBAETCS, MPOYHOCTb
MEe>XMONEKYNSPHbIX B3aUMOAEACTBIIA YMEHbLLIAETCS.
r) Pa3mep Monekynbl CMpTa He BIUSET HA 80 MEXXMOJEKYNSPHbIE
B3aMO/IENCTBMS.
[MpaBusnbHbIA OTBET: 6)

4. Korpa XuakocTb UCnapseTcs, TeMnepaTypa 0CTaBLUACS XXUAKOCTY
Oyner:

a) YMeHbLUaThCs;
6) YBenM4MBaThCH;
B) OCTaHeTCs NpexHei;
r) YBENWYUTCS WM YMEHbLUNTCA B 3aBUCUMOCTM OT XXULKOCTW.
[MpaBunbHbIA OTBET: )

5. Kakoe 13 nepe4ncrieHHbIX BELLECTB MMEET camble cnabble
MEXMOJIEKYNAPHbIE CUMbl B3aUMOLECTBUA?

a) H
0) CI2
B) C4H¢10H
r) NH;
[MpaBusnbHbINA OTBET: 6)
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