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1. LIEJIM U1 3ATAYM JUCLHUTLTAHBI

1.1|®u3nueckas XumMus OpeAcTaBiIseT co00i TeopeTHuecKid GyHaMEHT COBPEMEHHON XUMHHU. B cBOIO ouepeb, XMMUS SBISETCS
Ba)KHEHIIIel COCTaBHOM YacThIO €CTECTBO3HAHUS, TOATOMY (DH3HKO-XHUMHUECKHE TEOPUH XUMHUECKUX TPOIECCOB HCIIOIB3YIOT
JUISL peLIEHHs CaMOT'0 IIMPOKOT0 Kpyra COBPEMEHHBIX HaAYYHBIX U TEXHUYECKUX MpoOIeM.

1.2|TIpenofnaBanue GU3NUECKON XUMUH B YHUBEPCUTETaX CTABUT CBOCH TJIABHOM 1EJIBI0 TOHMMAaHUE CMBICIIA OCHOBHBIX 3aKOHOB,
HAy4HTh CTYJIEHTa BUJIETh 00JIaCTH NPHUMEHEHHUS 3TUX 3aKOHOB, YETKO IIOHUMATh WX MPUHIHMITHAIEHBIE BO3MOKHOCTHU TPH
penIeHN: KOHKPETHHIX 3a1a4. OCHOBHBIE pa3/ieNbl COBPEMEHHOH GH3HIeCKOl XMMUH - TEPMOJUHAMUKA, XUMHIECKast KHHEeTHKa,
KaTaJlu3, 3JIEKTPOXUMHUS], TEOPHS PAaCTBOPOB.

3agaum :

3agagaMy OCBOCHHS AUCLUILIMHEI SBISETCS GOPMUPOBAHHE Y CTYIEHTA 3HAHUH M0 (PU3NKO-XUMUIECKIM OCHOBAM XUMUYECKHX
MIPOIIECCOB, Ha 0a3e KOTOPHIX BOSMOKHBI HCCIIEJOBAHHS CTPOCHUS XUMUYECKUX COCMHEHHH, KOJIMYECTBEHHBIX 3aKOHOMEPHOCTEH 1
MeXaHU3Ma XMMHUYECKUX MPOIECCOB C MIOMOIIBIO PA3IHMYHBIX METO/I0B.

2. MECTO JUCHUILITUHBI B CTPYKTYPE OOII

Huxn (pazgen) OIL: b1.0

2.1|TpeGoBanus K NpeABapUTeIbHON MOATOTOBKE 00y4al0LIerocs:

2.1.1|{MaremaTuka

2.1.2|dPusuka

2.1.3|O0mmas u aHaTuTHYECKass XUMUS

2.1.4|Opranuueckas XuMust

2.2 | AucunnimHbI (MOAYJIM) M MPAKTHKH, VIS KOTOPBIX OCBOEHHE JAHHOI THCIUILTUHBI (MOAY/Is1) HEOOX0AUMO KaK
npeauIecTByIoIee:

2.2.1|dncimnrHa HeTIOCPEACTBEHHO CBsI3aHa ¢ quciuruinHamMu «O01mas 1 anaauTrdeckast XuMus»» u «Opranmdeckast XUMUsD».

2.2.2|bruoxumMus 1 MOJEKYJIsIpHast OHMOJIOTHS

2.2.3|Hay4Ho-uccnenoBarensckas padoTa (IoyyyeHne IepBUYHbIX HAaBBIKOB HayYHO-HCCIIEI0BATEILCKON paboThI)

2.2.4|Metopp! HcCIeJOBaHUS OKpYXKaoLIeh cpeabl U OMOIOrMIeCKUX 00BEKTOB

2.2.5|29K0n0ru4ecKuii MOHUTOPUHT

3. INIAHUPYEMBIE PE3YJbTATBI ObYYEHUS 110 JUCIUIIVIMHE, COOTHECEHHBIE C IINTAHUPYEMBIMHA
PE3YJIBTATAMU OCBOEHHMS OBPA3OBATEJBLHOM ITPOT'PAMMBI

OIIK-6.1: IlpumensieT B npog)ecCHOHATBHOM /IESITEIbHOCTH OCHOBHbIE 3aKOHBI U METOJbI TEOPETHYECKHX U IKCIEPUMEHTATbHBIX
uccae10BaHul (PU3UKH, XMMUH, MATeMaTHKH, HAYK 0 3eMJie U OMOJOTHH

4. CTPYKTYPA U COAEP KAHUE JUCHUIIJIMHBI (MOAYJIS)

Kox HanmenoBanue pa3iesioB U TeM Bupn 3a- | Cemectp / | YacoB | Hctounuku | IIpumeuanue
| 3aHATHA HATUSA Kvpe
Pazgen 1. OcHOBHbIE NOHATHSI XHMHY€ECKOI
TePMOIHHAMHUKH.
1.1 ITepBblii 3akoH TepMoauHaMuKku. Ero ¢popmynupoBku u J1ab 3 2

crnenctBus. O yHKINT COCTOSHUS U TTapaMeTpPhI
coctosiHus. Teruiora, paboTa ¥ U3MEHEHHE BHYTpEHHEH
SHEPTHUH JUTS PA3IUYHBIX MPOIECCOB. DHTANBIINL

1.2 BTopoii 3ak0oH TepMOAMHAMUKH. DHTPOMNUSL, KaK J1ab 3 2
(YHKIMS COCTOSHUS

1.3 [TepBolif 3akoH TepMoauHaMuku. Ero ¢popmynnpoBku u Cp 3 6
cnenctBus. DyHKIUU COCTOSIHUS M TApAMETPhI
cocrosiaus. Terutora, paboTa 1 M3MEHEHHE BHYTPEHHEH
SHEPIUU [T PA3ITUYHBIX MIPOIECCOB. DHTAJBINS

1.4 Bropoii 3ak0H TepMOJMHAMUKH U €TO PAa3IMUHbIC Cp 3 6
(GOpMyIHPOBKH. YPaBHEHUE BTOPOTO Havyasa
TEPMOJMHAMUKY JJIs1 0OpaTUMBIX U HEOOPAaTHUMBIX
npoueccoB. Pasnuunble mkamsl TeMnepaTyp. DHTPONHS
KaK (yHKLUS cocTOsHUSA. M3MeHeHue SHTPONUY IpU
Pa3IHYHBIX IIpoLeccax

Pa3gen 2. PactBopsl. Crioco0bl BbIpazkeHHs!
KoHUeHTpauuu. KosuiuraTuBHble cBoicTBa

2.1 Krnaccudukarus pacTBOpoB 10O arperaTHOMY Jlex 3 2
cocTosiHNI0. CrIOCOOBI BEIpaKEHHST KOHIIEHTPALUH




2.2 Paznuunble crocoObl BBIPaXKEHHST KOHLIEHT ALY Cp
pacTBOpa
23 Wneansueie pactBopsl. 3akoH Paymst u 3akon ['enpu. Jlex
Konnurarueaslie cBONCTBa pacTBOPOB — OCMOC,
KPHOCKOTIHS, 30YIITHOCKOIIHNSL.
2.4 CaolicTBa pacTBOPOB. BiusiHue NOBEPXHOCTHO- JIa6
AKTHBHBIX BELIECTB Ha IEHOOOpa3oBaHue
2.5 KontponbHas padota o teme "KoyuraTuBHbIe JIa6
CBOICTBa pacTBOPOB"
Paznen 3. Teopus 3/1eKTPOTUTHYECKOH TUCCOUALUHI
PaCTBOPOB 3JIeKTPOJIUTOB
3.1 DnekTponuThl. Teopusi CUIIBHBIX AMEKTPONINTOB Jlebasi- Jlex
XIOKKeJs.
32 MexMOIeKyIApHBIE B3aUMOIEUCTBUS Cp
33 AncopO1us NUIEBOIO KPacUTENsl HA aKTUBUPOBAHHOM JIa6
yIIIe KaK pe3yabTaT MeKMOJIEKYISIPHOTO
B3aUMOJICHCTBUSI.
Paznen 4. @oToxuMuvecKne peakiun
4.1 IMoaroroBka npe3enranuu mno teme "dorocuntes” Cp
42 doroxumuueckue peakun. GoTocurTes Jlex
Pazgen 5. ®u3uko-xuMnuyecKrue MeToAbI
HcCJIel0BAHUS
5.1 DU3NKO-XUMHUECKHE METO/IbI NCCIIE0BAHNUS Jlex
52 Crekrpockomnust Y ®-Bugumoro nuama3oHoB. OCHOBBI JIab
53 Cnexrpockonus Y D-BUIMMOIO 1UaNla30HOB Cp
PACTHTENIBHBIX SKCTPAKTOB
54 Onpenenenue xiopoduiia B paCTeHUAX € TIOMOIIBIO JIab
3JIEKTPOHHON CIIEKTPOCKOIUH.
5.5 OmnpezienieHne aHTHOKCUIAHTOB B paCTEHUSX ¢ oMoiipio | Jlab
JIEKTPOHHOM CIIEKTPOCKOINH
5.6 CrexTpanbHbIe METOIBI UCCIIEIOBAHUS Cp
5.7 UK criekTpocKomust A7 perIeHnst YKOIOTHIECKIX Jlex
npobiieM
5.8 UK cnexkrpockomnusi. OCHOBBI Jlab
59 UK cnekrpockomnus. OCHOBBI Cp
5.10 AHTHOKCHIQHTBI. BHOJOrHYecKkH aKTHBHBIC ()EHOJIbHBIC Cp
COCAUHCHUS B paCTCHUAX
Pa3znea 6. ""3esienas xumus". OCHOBHbIE NIPUHIUIIBI U
M0JIOKEeHUST
6.1 12 npunuunos "3eneHoit xumun" Cp
6.2 "3enenas xumus" Jlex
Paznen 7. HoGesieBcke npeMus TeKyuiero roga
7.1 HobGeneBckas npemMus Mo XUMHH Cp
7.2 HoGenerckas npemust o GU3HOIOTHH U METUIIAHE Cp
7.3 HoGenerckas npemus o Gpusuke Cp

5. OIEHOYHBIE MATEPHUAJIBI JUISI MPOBEJAEHUA TEKYIIENA U TPOMEXYTOYHOU ATTECTAIIUA

5.1. OneHo4yHble MaTepHaJIbl /s MPOBEICHHU TeKyIIel aTTecTAlUN

JI71s TeKyIero KOHTPOJIS IPEIIONAraeTcsl BBINOJIHEHUE J1a00paTOpHBIX padoT, nx opopmieHne, 00paboTKa MOIyIeHHBIX

OKCIICPUMECHTAJIbHBIX JJaHHBIX U 3alllUTa.

METOHI/I‘ICCKI/IC YKa3aHWA K BBIIIOJITHEHUIO pa60T npeACTaBJICHBI B IPUJIOKCHUU.

[epeuens mabopaTopHBIX padoT:

1. Ocmoc. OcMoTHYECKOE AaBICHHUE

2. [onydenue neH 1 N3y4eHNE UX CBOKCTB

3. 3akon byrepa-Jlambepra-bepa

4. Unentudukanus criekTpos Y O-BUANMOTO THATIA30HOB




JInst TeKyIero KOHTPOJIs MPeANoNaraeTcs MoAroTOBKA KOHCTIEKTa 1o TepMoaguHaMuKe (IIATh BAPHAHTOB) HA OCHOBE MaTEepUaIoB
HECKOJIbKHX caiiToB. IIpu 3ToM TpeOyeTcs, YTOOB! CTYJEHT ClIeIall OHIAiH (MAalIMHHBIN) EpeBO BBIOPAHHOTO UM MaTepHaa,
OTPEJIAKTUPOBAII €TI0, BBIICIUB B TEKCTE OCHOBHBIE IOHSTHUSL.

TeMaTnka KOHCIEKTa 110 TEPMOIUHAMMKI:

Bapwuant 1. 3akoHBI TepMOIMHAMIKHI. DHTAJIBITH

https://www.thoughtco.com/definition-of-enthalpy-605091
Outanbnus. OnpeneneHue B XUMHU 1 QU3NKe

https://www.thoughtco.com/definition-of-enthalpy-change-605090
V3MeHeHne SHTANTBITHN

https://www.thoughtco.com/ice-to-water-vapor-enthalpy-change-problem-609554
OHranenus (azoBoOro nepexoa jbja B BOASHON map

https://www.thoughtco.com/hesss-law-example-problem-609501
Pacuer u3MeHeHHs SHTATIBIUK 10 3aKoHy ['ecca

BapwuanT 2. Dueprus ['n66ca
https://www.thoughtco.com/definition-of-gibbs-free-energy-605869
CBobopHas sueprus ['n66ca

https://www.thoughtco.com/definition-of-free-energy-605148
OmnpeneneHue cBOOOIHOM SHEPIUU B XUMUU

https://www.thoughtco.com/definition-of-spontaneous-process-604657
CaMOonpon3BOIBbHBIE MPOLIECCH B XUMUH. OTpe/ieNleHre U IIPAUMEPHI
Bapuanrt 3. IlepBblif 3aK0H TEpMOANHAMUKN
https://www.thoughtco.com/first-law-of-thermodynamics-definition-604343
[epBelii 3ak0H TepMoauHaMuKu. OnpeaeneHus

https://www.thoughtco.com/common-compound-heat-of-formation-table-609253
TermnoTsl 00pa30BaHMs MIPOCTHIX COSTHHEHUI

https://www.thoughtco.com/enthalpy-change-example-problem-609553
Enthalpy Change Example Problem
Bapuanr 4. TepMoauHaMuka GHOJIOTHYECKUX CUCTEM

https://www.thoughtco.com/laws-of-thermodynamics-p3-2699420
3aKOHBI TEPMOTMHAMUKH.

https://www.thoughtco.com/thermodynamics-overview-2699427
An Overview of Thermodynamics

https://www.thoughtco.com/laws-of-thermodynamics-373307

Laws of Thermodynamics as Related to Biology

Bapuanr 5
OHTponus

https://www.thoughtco.com/entropy-definition-calculation-and-misconceptions-2698977




What Is Entropy and How to Calculate It
Meaning of Entropy in Physics

https://www.thoughtco.com/definition-of-entropy-604458
What Is Entropy and How to Calculate It

Entropy Definition in Science
Chemistry and Physics Glossary Definition of Entropy

https://www.thoughtco.com/standard-molar-entropy-608912
Standard Molar Entropy Definition in Chemistry

https://www.thoughtco.com/entropy-of-reaction-example-problem-609483
Entropy of Reaction Example Problem

5.2. OuneHo4yHbIe MaTepHAaJbl /s IPOBeIeHHs IPOMEKYTOUHOI aTTecTallnu

CAMOCTOSATEJIBHAA PABOTA
Konnentparms pactBopos

1. Cxoipko rpaMMOB ITIOBapEHHOM COJM MOTYyduTCs, ecii Beimaputh 50 T 10% pacteopa NaCl?

2. KoH1IeHTpHUpOBaHHBIE PACTBOPBI 0OBIYHO TspKelNee Bobl. Hanpumep, minotHocTs 50% pactBopa NaOH cocrasnser 1,53 r/cm3. Kakoit
o0bvem 3annMarot 100 r Takoro pacrBopa? Ckosbko rpaMMmoB NaOH pacTtBopeHO B 3TOM 00beme?

3. Bcem n3BecTHast HacCToOlKa Mo/1a MpeACTaBIseT co0oit 5% pacTBop noaa B crupTe. CKOJIBKO KPUCTAUTMIECKOTO HOJA M CKOJBKO CIHPTA
HEOOXOIUMO B3STh JUIsl MPUroTOBICHUs 10 I HACTONKH HOJA.

4. KakoBa Macca (B rpammax) 6pomua Hatpus NaBr, B3storo B koiudectse 0,5 Moib?

5. Cxounbko rpammoB KNO3 Heo6X01uMo B3STh U1l IPUTOTOBIIEHHS 1 J1 pacTBopa ¢ koHueHTpauueii 0,5 mouns/n (0,5M)?

6. KoHIeHTpalus HEKOTOPOTO BEIIECTBA B pacTBope coctarisieT 0,5 Mouib/i1. KakoBO YKCIIO 4acTHI] pacTBOPEHHOTO BellecTBa B 1 11
pactBopa?

MOVJIb - sto KOJIMYECTBO BEHIECTBA, paBnoe 6,02.1023 cTpyKTypHBIX €AHHUI] JAHHOTO BEIIECTBA — MOJIEKYJ (€CIIH BEIIECTBO
COCTOMT U3 MOJIEKYJ), aTOMOB (€CIIM 3TO aTOMapHOE BEIIECTBO), HOHOB (€CIIH BEILECTBO SIBIISIETCSI HOHHBIM COSTUHCHUEM).

[Ipumepsr:

1 Mo (1 M) Bozsl = 6.1023 monekyn H20,

1 moms (1 M) xene3a = 6.1023 aromos Fe,

1 Mot (1 M) xopa = 6.1023 monexyn Cl12,

7. Cwmewmanu 1 1 1M pactBopa cepHoii kuciotsl 1 1 11 3M pactBopa cepHoii kucnotbl. KakoBa MoJisipHasi KOHIIGHTPALHSI OJTYYSHHOTO
pacTBOpa CepHON KHCIOTHI?

8. Kakopa momnsipHast konueHTpanus 50% pactBopa NaOH? TInoTHOCTh Takoro pactBopa coctasisier 1,53 r/ecm3.

9. KakoBa MossipHast ¥ IPOLIEHTHAsT KOHIIGHTPALKs YHCTOM BOJBI, €CIIH €€ paccMaTpuBaTh Kak pacTBop BemecTBa H20 B Bone?

10. B crakan Haymu 180 r Boabl. CKObKO MOJIEKy T BOAbI B cTakane? Ckonbko 310 Mosieit H20?

11. Mexnay coboit mpopearupoBaiu 1 Mouib kanbiust U 1 Mosb xiopa. Ckosbko mosieit CaCl2 nonyunnocs? Kakosa macca
noxyuuBLerocs xjaopuaa kanpuus CaCl2 ?

CAMOCTOSATEJIBHAA PABOTA
PACTBOPBLI. KomnuraruBHele cBOCTBa

1. Merox uccnenoBanus pa30aBICHHBIX PACTBOPOB, OCHOBAHHEIN Ha CPABHEHHHN TEMIEpaTypsl Hadajla KHIEHHUs PaCTBOPA M TEMIIepaTyphl
KUIIEHUsI PACTBOPUTEJIS IIPU ITIOCTOSHHOM JaBJICHUU

KaJIOPUMETPHS

KPHOCKOIINS

O0CMOMETpPHS

TEH3UMETpPUS

30YJITMOCKOTTUS

boromerpus

2. Meton uccieioBaHus pa30aBICHHBIX PACTBOPOB, OCHOBAHHBIN HA M3MEPEHUH N30BITOYHOTO AABICHHUS, IPUIIAraéMoro K pacTBOpY U
OCTAHABJIMBAIOIIETO CAMOIPOM3BOIBHBII IIEPEX0 MOJIEKY PACTBOPUTEIA Yepe3 MOTyIPOHHIIaeMyI0 MeMOpaHy B pacTBOP
KalopUMeTPHS

KPHOCKOTINS

OCMOMETPHS

TEH3UMETpPUS

30YJITHOCKOTTUS

boromerpus

3. OcMmoc 3T0:




A) muddysus pacTBOpUTEI U PaCTBOPEHHOIO BELIECTBA B PACTBOP;
B) nuddysus pacTBopuTeNs U pacTBOPEHHOTO BEIIECTBA B PACTBOP
gepe3 MOTyHEIIPOHHIAEMYIO IIEPErOPOJIKY;

B) onnoctoponHss nuddy3us paCTBOPUTEIIS B paCTBOP 4epe3
HOJTYHETIPOHHIIAEMYIO TIEPErOPOIKY;

I') onHocTopoHHss nuddy3us paCTBOPSHHOTO BEIIECTBA B PACTBOP
gepe3 MOITyHEeNPOHHIIAEMYIO IIepPeropoaKy?

4. PacTBOpeHHE Ta30B 3aBUCHUT:

A) oT TemMmepaTypbl, IPUPOIBI PEArHPYIOMINX BEIIECTB;

B) ot remneparypsl, 1aBieHus, KOHIEHTPAIHU;

B) ot TemMnepatypsl, 1aBlieHUs, KOHLIEHTPAUH, TPUPOIBI
pearupyoIumx BemecTs;

I') ot Temneparypsl, 1aBiIeHUs, IPUPOABI pEarupyrouux BeuecTB?

5. IloBbIlIeHne TeMIeparypsl Haualla KUIeHUs pa30aBiIeHHOr0 pacTBOPa HEJIETY4Yero paCTBOPEHHOT'O BELIECTBA B JIETYYEM PacTBOPUTEIIE
10 CPAaBHEHUIO C TEMIIEPATYpON KUIIEHHSI PACTBOPUTEISI BBIpaxkaeTcst popmynon

AT =iEm. BykBoii m B 310i1 hopmyne o6o3HaUEeHA

Macca pacTBOPUTEIS

Macca pacTBOPEHHOI'O BEIECTBA

Macca pacTBopa

MOJIsIpHAsi KOHIICHTPaLHs PaCTBOPEHHOTO BEIIECTBA

MOJISITbHAS] KOHIEHTPAIUs pACTBOPEHHOTO BELIECTBA

YHCJIO MOJIb PACTBOPEHHOT'O BEILIIECTBA B PACTBOPE

6. YTBeprKAeHHs, CIIPaBeIIHBEIE IS 30YITHOCKOITNIECKO KOHCTAHThI

3aBUCHUT TOJBKO OT CBOICTB PacTBOPHUTEIIS;

3aBHCHUT OT CBOMCTB PacTBOPUTEINSI M PACTBOPEHHOT'O BEILIECTBA;

3aBUCHUT OT CBOMCTB PacTBOPHUTEIIS U KOHIIEHTPALIMH PAaCcCTBOPA;

3aBUCHUT OT TEMIIEPATYPHI 1 KOHLEHTPAIIMH PaCcTBOPA;

YBEIMYHBAETCS C POCTOM COOTHOILICHHUS YIENBHOM TEIUIOTH HCIIAPEHUS K KBaIPaTy TEMIIEPaTyPhl KUTICHHS;
YMEHBILIAETCS C POCTOM COOTHOLICHUS yAEIbHON TEIIOTHl HCTIAPEHHS K KBapaTy TeMIepaTyphl KHIICHUS
7. Temneparypa 3amMep3aHusl pacTBOpa MO CPABHEHHUIO C TEMIIEPaTypOl 3aMep3aHHs YUCTOIO PACTBOPUTEIIS:
1) He u3MeHsiercs;

2) U3MEHSAETCs] HEOJHO3HAYHO;

3) umeet 6oJjiee BBICOKOE 3HAYCHUE,

4) umeet OoJee HU3KOE 3HAUCHHE.

8. M3oronnueckuii koadpunnent Bant-I'odda - 370 nonpaska, yuuTeIBaromast

yBEIWYEHNE PaBHOBECHOTO AABJICHUS I1apa HaJ YUCTHIM PACTBOPUTENIEM NIPU HATPEBAHUH;

HCTIOCTOSTHCTBO AAaBJICHUS IMTPU HAarp€BaHUU UIIN OXJIaXKICHUHN pacTBOpa,

pas3InyKe MOJISIPHBIX MAacC PACTBOPUTEINS U PACTBOPEHHOT'O BEILIECTBA;

M3MEHEHHE YHCIIA YaCcTHIl B PACTBOPE MPH AUCCOLHUALIMH HIIH aCCOLUALINH MOJICKYIT;

N3MEHEHHE INIOTHOCTH PacTBOPA MPH AUCCOLMALUY WM aCCOIMAUU MOJIEKYJ;

N3MEHEHHE N30TOMTHOTO COCTaBa MOJIEKYJ PACTBOPEHHOTO BELIECTBA

9. Bribepute BhIpakeHHE, KOTOPOE MOXKET UCTIONB30BATHCS AJIS ONPEAEICHHS KaKyIIeiicss MOJIIPHOI MacChl pacTBOPEHHOTO BENIECTBA
KPHUOCKOIMMYICCKUM METOAOM

10. MousipHO# KOHIIEHTpAIMeH paCTBOPESHHOTO BEIIECTBA HA3BIBACTCS OTHOILICHHUE:

1) uncna MoJeli pacTBOPEHHOTO BEUIECTBA K 00LIEMY YHCITy MOJIeH B pacTBOpE;

2) Macchl paCTBOPEHHOTO BEIIECTBA K Macce PacTBOpa;

3) Macchl pacTBOPHTENS K 0O0IIEeH Macce pacTBOpPa;

4) gucia MoJIel pacCTBOPEHHOTO BEIleCTBA K 00bEMY pacTBopa

11. Pa3mMepHOCTb MOJISUTEHOM KOHIEHTPAIIMY BBIPAXKAETCs B:

1) r/em3 ;
2) MoJb/IM3 ;




3) r/mMob;
4) MOJB/KT

12. Mertozp! aHanu3a, OCHOBaHHBIC Ha CIOCOOHOCTH BEIIECTB MOIIONIATh CBET ONPE/CICHHOM AJIMHbBI BOJIHBI, HA3bIBAIOTCS:
1) MOTEHIIMOMETPUIECKUMH;

2) ciekTpo(hOTOMETPUICCKUMH;

3) POTOIMHUCCHOHHBIMY;

4) pagoOMeTPHUYECKIMH.

13. PacTBOpBI, 001a1a101I[HE OTUHAKOBBIM OCMOTHYECKHM JaBJICHUEM, HAa3bIBAIOTCS:

1) U30TOHUYECKUMH;

2) U30TEPMHUYECKUMH;

3) THIIOTOHUYECKUMH;

4) runepTOHUYECKUMHU

14. JInuTtensHOE TUIaBaHKE B BOJIE IPUBOANT K CMOPIIMBAHHIO KOXKHU Ha Manbiax. Kakoe KoJIIuraTuBHOE CBOMCTBO MPOSIBISIETCS IPH
TOM?

15. Kak 00BsICHUTH KOJTMTATUBHBIMH CBOMCTBAMH PAacTBOPOB TO, UTO AaHTU(PHU3, UCIIOIB3YEMbIH JUIS MPEAOTBPAIICHHS 3aMeP3aHuUs BOJIbI
B paJuaTope aBTOMOOWIIS, IPEIOTBPALaeT TAKXKE 3aKUIIaHUE TaM BOJIBI B JKapKylo moroay???

16. Kakue cBoiicTBa pacTBOPOB HA3bIBAIOTCS KOJUTUTATHBHBIMU ?

17. B yem 3akirouaercs 3akoH Payus?

18. Kakue pacTBOpEI SIBISIIOTCS WACATbHBIMA?

Tewmbl ipe3eHTanmii:

. HepaBHoBecHas TepmoauHamuka. OCHOBHBIE OHSTHSL.

. AHTHOKCHIAHTBHI.

. buonoruyecku akTuBHbIC ()EHOIBHBIC COSIMHEHUS B PACTCHUSX.

. ITumessle 106aBKU.

. [Ipumenenune merona UK criekTpocKomuu AJ1si pelieHus: YKOJIOTHYECKUX MTPOoOIIeM

. "3enenas xumus'"

. TOIIMBHBIE 3JI€MEHTHI — HOBbIE HCTOYHUKH YHEPTHH.

. [Ipumenenne meTona Y@ CrIeKTpOCKONUH JJIsI aHAI3a OMOAKTUBHBIX BEIIECTB B OKCTPAKTaX PACTEHHH,
9. Ocmoc.

10. OcobGeHHOCTH MPOTeKaHUsI (PEPMEHTATHBHBIX MTPOIECCOB.

11. ®oToxuMHUECKNE PEAKIIUH.

12. Xumust 1m1a3msl.

13. CriekTpasbHbIE METO/IbI UCCIIEIOBAHUS JIEKAPCTBEHHBIX PACTEHHH.

14. OueHka KOJIOTHYECKOTO COCTOSIHHS OKPY>KAIOIIeH Cpebl ¢ TIOMOIIBIO CIIEKTPAIbHBIX METOIOB.
15. MexxMounekynsapHble B3aUMOAECHCTBUS

OO LN kA W —

6. YHEBHO-METO/JMYECKOE I THO®OPMAIIMOHHOE OBECIIEYEHWE TUCHUIIJIMHBI (MOAY JIS)

6.1. PexoMennyeMasi tutepatypa

6.2. Ilepeuens pecypcoB HHGOPMAHOHHO-TEJIEKOMMYHHKAIINOHHOM ceTH "UHTepHeT"

31 |Thought.Co - Internet undopmaronHas marpopma: 3aKoHbBI TEPMOAUHAMMKHU. DHTaIbIUS https://www.thoughtco.com/laws-
of-thermodynamics-p3-2699420 Laws of Thermodynamics

92 |Thought.Co - Internet undopmarmionnas miardopma: https://www.thoughtco.com/definition-of-enthalpy-605091 Omnpenencaue
SHTAJIBIIUU B XUMUHU U QU3NKE

33  |Thought.Co - Internet undopmanmonnas miargopma: https://www.thoughtco.com/hesss-law-example-problem-609501 Pacuer
M3MEHEeHUH sHTanbnuu 1o 3akoHaM ['ecca Calculating Enthalpy Changes Using Hess's Law

94 |Thought.Co - Internet uadopmarronsas mwiardgopma: CrHOHTaHHBIE IPOLECCH B HAYKe: ONpeeIeHHe H IPUMEPEHI
https://www.thoughtco.com/definition-of-spontaneous-process-604657 Spontaneous Process in Science: Definition and
Examples

35 |Thought.Co - Internet undopmarrionnas iatgopma: https://www.thoughtco.com/laws-of-thermodynamics-373307 Ces3b
3aKOHOB TepMOIUHAMHKN ¢ Ouosorueit Laws of Thermodynamics as Related to Biology

26 |Thought.Co - Internet nadopmanronnas miardgopma: DuTpomus. Onpenenenue u pacuet. https://www.thoughtco.com/entropy-
definition-calculation-and-misconceptions-2698977 What Is Entropy and How to Calculate It

97 |Pomanenko E. C. ®uznueckas xumusi: yueonoe nocobue / E. C. Pomanenko,
H. H. ®pannesa: http://biblioclub.ru/index.php?page=book&id=277422

98 |bopmesckuii A. S. Pusnueckast xumus. Tom 1. OGmmas 1 xuMuueckas TepMoanHaMuka: ydeOHuk / A. S1. bopueBckwuii:
http://znanium.com/go.php?id=543133

29  |bopuesckuii A. S. ®Guznueckas xumusi. Tom 2. CratucTudeckas TepMoanHamMuka: yueOHuk / A. 1. BopuieBckuid:
http://znanium.com/go.php?id=543170




010 |Csupunos B. B. ®usnueckas xumus: yuebHoe nocobue / B. B. Cupunos, A. B. CBupuios:
http://e.lanbook.com/books/element.php?pll_id=87726

O11 |Bunokypos A. WM. ®usnieckas XUMHUSL: nabopaTopHsiii ipakTikyM / A. U. Bunokypos, P. . Bunokypoga, O. B. CunkuHa. -
Womxkap-Ona: [II'TVY, 2016. - 80 c.: cxem., Tad:. - bubmuorp.: ¢.76. - ISBN 978-5-8158-1780-7:
http://biblioclub.ru/index.php?page=book&id=459522

012 [MopaueBckuii A. I'. ®usnueckas xumus. ['ereporeHnsle cucreMsl: yued. nocobue / A.I'. Mopauesckuii, E.I'. @upcoBa:
http://e.lanbook.com/books/element.php?pll _id=60048

213  |3apy6un I.I1. ®uzuueckas xumus: YuedbHnoe nocoodue /J1.I1. 3apyoun. M .: UHOPA-M, 2017. — 474 c.:
http://www.znanium.com

6.3.1 Ilepeyenb MporpaMMHOro odecrevyeHust

6.3.1.1|Microsoft Windows 10 Enterprise

6.3.1.2|Microsoft Office npodeccronansubiii mwitoc 2013

6.3.1.3|Kaspersky Endpoint Security 10 mis Windows

6.3.1.4|Adobe Reader XI (11.0.13) - Russian

6.3.1.5|Google Chrome

6.3.2 CoBpemeHnHnble nMpogdeccuoHaIbHbIe 0a3bl JAHHBIX U MH(pOPMAININOHHbIE CTPABOYHbIE CHCTEMBI

6.3.2.1|19bC «ZNANIUM.COM»

6.3.2.2|19bC «IOPAUT»

6.3.2.3|9BbC «YHuBepcureTckast 0M01MoTeKka OHIalH»

6.3.2.4)9bC IPRbooks

6.3.2.5|19BC «Jlauby»

6.3.2.6|/95C BOOK.1u

6.3.2.7|9bC TBI'Y

6.3.2.8|Hayunas snexkrponnas 6ubnuoreka eLIBRARY.RU (noanucka Ha sxypHaIb)

6.3.2.9|Penozurapmii Tel'Y

7. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE JTUCHUIIJIMHBI (MOY JI)

Ayaurtopus Oo0opynoBanue
5-210 MYJbTUMEAUNHHBIN KOMIUIEKC, IEPEHOCHON HOYTOYK, yueOHast MmeOelb
5-112 TEPMOCTAT, MUKPOCKOIL, BECHI, BHITsDKHOHU mikad, ®OK, cymmipHblii mkad, 3IeKTpomIMTKa, XUMUIecKast IOCyAa,
J03aTOPBI, HeHTpHupyTa, pePpakToOMeTp, MoIIpHu3aTop, 6aHs KOMOMHHPOBAHHAS, MEIIAIKa MaTHUTHAS, XOJIOIIbHHK

8. METOANYECKHUE MATEPHUAJIbI JJIS1 OBYYAIOIIIUXCS ITIO OCBOEHUIO JUCIHTATIIUHBI

Mertoaudecke yka3aHUs 110 BBIIIOJIHEHHUIO JA0OPATOPHBIX PadoT o kypcy "®dusnueckoil Xumuu" MpecTaBlIeHb! B IPUIOKCHUH




IMPUJIOKEHUE 1

KonTpoasHas padora

PACTBOPBLI. KoauratuBHble CBOCTBA

1. Metox uccnenoBanus pa30aBIeHHBIX PACTBOPOB, OCHOBAHHBII Ha CPAaBHEHHH TEMIIEPATyphl Hauaa
KUIIEHUs pacTBOpPA M TeMIEpaTypbl KUIIEHUs PACTBOPHUTENS MIPH TOCTOSIHHOM JaBJICHUH

I_KaJIOpHMeTpI/I;I KPHOCKOTIHS OCMOMETPHSI TEH3UMETPHSI S0YIITHOCKONHS (poTOMETpHS

I
2. ‘Meron uccnenoBanus pa30aBICHHBIX PACTBOPOB, OCHOBAHHBIA HA N3MEPEHUHU U30BITOUHOTO
JABJICHUs, IPUJIAra€MOT0 K PACTBOPY M OCTaHABJIMBAIOIIETO CAMOIIPOU3BOJIBHBIN IIEPEX0]] MOJIECKYJI

[ )acCTBOPHTEJIS Yepe3 MOTYNPOHUIIAEMYI0 MeMOpaHy B pacTBOP

—
KaJOPUMETPUsI KPHOCKOIIHS OCMOMETPHUS TEH3UMETPHSI 30YIITHOCKONHS (POTOMETPHS
I

3 Democ 3TO:
A) nuddy3us pacTBOPUTENSI K PACTBOPSHHOTO BEIecTBa B pacTBop; b) muddy3ust pactBoputens u
pPacTBOPEHHOI'O BEIIIECTBA B PACTBOP Yepe3 MOJIYHEIIPOHUIIAEMYIO IIEPETOPOIKY;
[3) omHOCTOPOHHSS AU PY3HUS pACTBOPUTEIIS B PACTBOP Yepe3 MOIYHETIPOHUIIAEMYIO TIEPETOPOJIKY;
I_T) OJTHOCTOpOHHSIs (B (y3Hsl pACTBOPEHHOTO BEIIECTBA B PACTBOP Yepe3 MOTYHEIPOHUIIAEMYIO
eperopoiky?

4. PacTBOpeHUE ra30B 3aBUCUT:
A) ot TemnepaTypsl, IPUPO/IbI pearupyroIuX BemecTs; b) or Temneparypsbl, 1aBiaeHMs], KOHLEHTPALUU;
B) ot remnepatypsl, 1aBieHUs, KOHLEHTPALMU, IPUPO/IbI PEArupyIOIIMX BEIIECTB;
I') ot Temneparypsbl, JaBIEHUs, IPUPOABI pEarMpyIOIIUX BEIIeCTB?

5. TloBbllieHue TeMnepaTypsl Hayajla KHIIEHUs pa30aBIeHHOr0 pacTBOpPa HEJIETY4ero pacCTBOPEHHOTO
BEIIECTBA B JIETYYEM PACTBOPHUTEIIE 10 CPABHEHHUIO C TEMIIEPATYPO KUTICHUST PACTBOPHUTEIS
BbIpa)kaeTcst popmMyIioif

AT =iEm. BbyxBoii m B 310i1 popmyiie 0603HaueHA

r
MacCa paCTBOPUTCIIA
N
Macca paCTBOPCHHOI'0O BCUICCTBA MaccCa paCcTBopa
[
MOJISIpHAasA KOHIUCHTPpAaHUA paCTBOPECHHOI'O BEIICCTBA MOJISIJIbHAA KOHICHTPpA A paCTBOPCHHOT'O

r
BCIICCTBA YUCJIO MOJIb paCTBOPCHHOI'O BCUICCTBA B PaCTBOPEC
I
6. YTBep)KIlCHI/I}I, CIIPaBCAJIUBBIC IJIA 36y.]'[.]'1HOCKOHH‘-ICCKOfI KOHCTaHTbI

3aBHCHUT TOJBKO OT CBOMCTB PacTBOPUTECIIA,
3aBHCHUT OT CBOMCTB PaCTBOPUTEIIA U paCTBOPCHHOI'O BCIICCTBA,

3aBHCHUT OT CBOMCTB PacTBOPUTCIIA U KOHLICHTPAIIUU paCTBOPA,

N . .

3aBUCUT OT TEMIICPATYPbl U KOHICHTPAlIUKU pacTBOpPa,

YBEIUYMBAETCS C POCTOM COOTHOILIECHUS YIAEIbHOU TEILUIOTHI UCIIAPEHUs K
KBaJpaTy TEMIEpaTyphl KUIICHNUS,



o YMEHBIIIAETCS C POCTOM COOTHOILIEHUS YIEIbHOM TEIJI0ThI UCTIAPEHUS K
KBaJIpaTy TeMIepaTypbl KUIICHUS

7. TemnepaTypa 3aMep3aHusi pacTBOpa 10 CPAaBHEHHIO C TEMIIEPATYPON 3aMep3aHUs YHCTOTO
pacTBOPUTEIIS:

1) He uzmensercs;

2) U3MEHsETCs HEOITHO3HAYHO;

3) umeet OoJiee BEICOKOE 3HAYCHUE;

4) umeet 0oJiee HU3KOE 3HAUCHUE.

8. N3oTonnyeckuit koapdumuent Baut-I'odda - 310 mompaska, yuutsiBaromias

r yBEJIMUYEHUE PAaBHOBECHOI'O AAaBJICHUS Mapa HaJl YUCTHIM PACTBOPUTENIEM IIPU
HarpeBaHuu;

» HEMOCTOSIHCTBO AABJICHUS IIPU HArPEeBaHUU WIIU OXJIAXKICHUU PAacTBOPa;

r pas3nyKre MOJISIPHBIX MAacC PaCTBOPUTENS U PACTBOPEHHOT'O BEILIECTBA;

-
M3MEHEHUE YHCIIa YaCTHUI] B pacTBOPE IIPU JUCCOLMALIUYU WIIN aCCOLMAIUN
MOJIEKYJ;

-
M3MEHEHHE IUNIOTHOCTU PAaCTBOPA MIPU JUCCOLMALUH UM aCCOLUALIMU MOJIEKYI;

-

HU3MCHCHHUC U30TOIMHOT'O COCTaBa MOJICKYJI paCTBOPCHHOI'O BEIICCTBA

9. BLI6epI/ITe BBIPAKCHUC, KOTOPOC MOXKET UCIIOJIB30BATHCA IJI OIIPEACIICHUS Kamymeﬁc;l MOJ'IHpHOfI
MAacCCBI paCTBOPCHHOT'O BEHIECTBA KPUOCKOMUICCKUM METOAOM

g.RT
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10. MosisipHOHM KOHIIEHTpaMen paCTBOPEHHOTO BEIIECTBA HA3bIBAETCSI OTHOLIEHUE:!
1) uncna MoJei pacTBOPEHHOTO BEIIECTBa K 00IIeMy YHCITy MOJieii B pacTBOPE;
2) Macchbl pacTBOPEHHOTO BEIIECTBA K MAacCe pacTBOPA;
3) Macchl pacTBOpPUTENS K 001IIel Macce pacTBOPA;

4) yrcna MoJei paCTBOPEHHOTO BEIIECTBA K 00BEMY pacTBOpa



11. PazMepHOCTh MOJISAIIBHON KOHIIEHTPALIMHU BBIPAXKAETCS B:
1) r/cm3 ;

2) MOJB/IM3 ;

3) r/Moub;

4) MOJIB/KT

12. Meronbl aHaM3a, OCHOBAHHBIE Ha CITIOCOOHOCTH BEILIECTB MOTJIOMIATH CBET ONPEICICHHOMN JUTMHBI
BOJIHBI, Ha3bIBAIOTCA:

1) HOTEHIIMOMETPHUECKUMH;
2) crieKTpoPOoTOMETPHUIECKUMHU;
3) GOoTOAIMUCCHOHHBIMU;

4) paguoMeTpUUYECKUMH.

13. PacTBOpBI, 00s1a1a01IME OMHAKOBBIM OCMOTHYECKHUM JIaBJICHHEM, HAa3bIBAIOTCSL:
1) n30TOHUYECKUMU;

2) N30TEPMUUYECKUMU;

3) rTUNOTOHUYECKUMHU;
4) TunepTOHNYECKUMHU

14. Z[J'II/ITCJ'ILHOC IJIaBaHUC B BOJC NPUBOAUT K CMOPIIMBAHWUIO KOKH HaA IAJIbIAX. Kakoe
KOJIJTUTaTUBHOE CBOHCTBO MPOABIIACTCA IMPU TOM?

15. Kak 00bACHUTh KOJJTUTaTUBHBIMH CBOMCTBAMU PacTBOPOB TO, UTO aHTU(PPU3, UCIIOIB3YEMBIN 115
MIPEeIOTBPALECHHS 3aMep3aHusl BOJbI B paiaTope aBTOMOOWIIS, IPEOTBPAIIIAET TaKKe 3aKUIIaHUE TaM
BOJIbI B JKapKYyI0 1norojay???

16. Kakue cBoiCTBa paCTBOPOB HA3BIBAIOTCS KOJIJTUTATUBHBIMU?
17. B ueM 3axiroyaercs 3akoH Payns?

18. Kakue pacTBOpbI ABIAIOTCS UA€aTbHBIMU?



AACOPBIUA IIMIIMEBOI'O KPACUTEJIA U3 PACTBOPOB HA TBEPIOM A/ICOPBEHTE

Hean padoThl: U3y4eHUE aICOPOIMH MUIIEBHIX KPACUTENICH HA aKTUBUPOBAHHOM YTJIE.

®OPMA OTUYETA

Otyer NOJDKEeH co/iepKaTh Ha3BaHKE, 1SN PA0OTHI, KPATKUE TEOPETUICCKUE TIOI0KEHHS, OTIUCAHUE X0/1a
paboThI, TAOJIHILY IKCIIEPUMEHTAIBHBIX IAHHBIX, PE3YJIbTAaThl PACUETOB, IPaMK 3aBUCUMOCTH, BHIBOJ 110
MpojieTIaHHO paboTe.

Bonpocskl 1 3aganus 11 NOATOTOBKH K padoTte
Hazosume aocopbenmul, npumensiemvie 8 pasiuuHvlx npoyeccax, Kaxum oopazom noayuarom
aKmMusUpoBsanHvle yenu?

Kaxk enusrom pazmepuvl nop adcopbenma na e2o a0copoyuoHHy0 cnocooHocms?

KPATKHUE TEOPETHYECKHUE MMOJIOKEHUSA
AJicopO11vsi Ha TpaHHUIle TBEPIOE TEJIO — PACTBOP MPEICTABIISET COO0I_M3MECHEHUE
KOHIICHTPAIlUK _pPACTBOPEHHOTO BeIIecTBa (T.e. YHUCIa MOJIEW BelIecTBA B €AMHHUIIE O0bEeMa) B

IMIOBCPXHOCTHOM CJIOC 110 CPaBHCHHIO C €I'0 KOHHGHTpaHHCﬁ B 00BEME JKUJIKOM (1)8.351.
1 2 3
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Pucynok. Cxema MexaHu3Ma aJicopOoLiiu MOJIEKYJ paCTBOPEHHOI'O BEIIECTBA HA ITOBEPXHOCTH U
B IOpax aJicopOeHTa (aKTUBUPOBAHHOT'O YIJIfA):
1 - tudy3ust MosIeKysl paCTBOPEHHOTO BEIIECTBA K MOBEPXHOCTH a/1COPOEHTA, 2 - IPOHUKHOBEHHE
MOJIEKYJI pACTBOPEHHOTO BEIECTBA B ITOPHI aIcOpOeHTa, 3 - 00pa3oBaHIEe MOHOCIOS U3
ajicopOupyeMoro BelecTBa

OTOT BUJ aaCcOpPOLUM SIBISETCS CIOXKHBIM, T.K. C OJHOM CTOPOHBI HEOOXOAMMO YYHUTHIBATH
B3alMO/ICIICTBIE MEX 1Y MOJIEKYJIaMU PACTBOPUTENSL M pACTBOPEHHOTO BELIECTBA, & C IPYrOi CTOPOHBI —
CJIO)KHOE CTpPOEHHUE MOBEPXHOCTH TBEPJIOTO aCOpOEHTA.

K uncny Hanbosnee pacrpoCcTpaHEHHBIX TOPUCTHIX aICOPOSHTOB OTHOCAT aKTUBUPOBAHHBIE YN,
I10JIy4aeMble U3 KAMEHHOI'O yIJIsl, AepeBa, d)KUBOTHBIX KOCTEH, OPEXOBBIX KOCTOYEK H JIp.

AncopOupyroiiee JIeHCTBHE AaKTUBUPOBAHHOIO YIJIi OOYCJIOBJIEHO €ro OOJbIIONW yeNbHOM
MOBEPXHOCTBHIO, YTO MO3BOJISIET UCIIOJIB30BATh 3TOT aJICOPOCHT NIl PA3JIMYHBIX IIeJIel: U3BJICUEHHE U3
PacTBOPOB MOCTOPOHHMX BEILIECTB, MOTJIONIEHHE I'a30B, 00ECIIBEYMBAHUE )KUIKOCTEH U T. 1.

N3yuenue agcopOuuy MUIIEBOrO KPAcUTEINs HA TBEPAOM aJICOPOEHTE OCHOBAHO HA M3MEHEHHUHU



KOHIIEHTPALlMU KpacuTelass B pacTBOpE A0 M IOCJIE€ KOHTaKTa C aJcopOeHTOM. 3a yMEHbIIEHUEM
COJIEpKaHUs KPaCUTEIsI B pAaCTBOPE B Pe3yIbTaTe acOPOLIMH MOXKHO CIICUTh BU3YAITBHO WIIH MPOBOIUTH
KOJIMYECTBEHHBIE U3MEPEHUS PA3INYHBIMU METOJaMH (TUTPOBAHUE, CIEKTPOPOTOMETPHS).

A0c0p6uueﬁ Ha3svleaemca___CaMOnpou360ibHoe U3MeEeHeéHue Konyenmmpauuu KOMnoHeénma 6
NOBEPXHOCHMHOM CJjl0€ nO CPABHEHUIO C e20 Kouuenmpauueﬁ 6 obveme.

Bonee motHyto (hasy, onpenenstonyto (GopMy TMOBEPXHOCTH, MPUHATO HA3bIBATh_g0COPOCHIMOM:
BEIIECTBO, MOJIEKYJIBI KOTOPOT'O MOTYT aJCOPOUPOBATHCS, - adcopomugom (adcopoamonm).

IIpuGopsl U peakTUBBI: AHATUTHYCCKUE WIIM TEXHUYECKUE BEChl; S poOupok; 1 mepHas kosbda Ha 50
cM’; rpagympoBaHHBIE THNETKHA Ha 1, 5 cM’; NHMINEBOH KpacuTenb (II0 YKA3aHUIO IPENOaBaTeNs):
kpacubii (E122), 3enensiii (E142), cunmii (E132), sxentoiit (E102), po3ossiii (E124); akTuBUpOBaHHBII
yroie; GUIBTpOBaIbHAs Oymara.

HOPAJOK BbBIIIOJTHEHUSA PABOTbBI

Ha Becax GepyT TouHYI0 HaBecKy numieBoro kpacuremns m = 0,01 r, BHOCAT B MepHYIO K0JI0y Ha
50 cM?, 10BOAAT 06BEM KONObI 10 METKH JMCTUIMPOBAHHOM BOJIOH U TIIATEIBHO IIEPEMENUBAIOT.

B 5 mpoGupok BiMBalOT yKa3aHHblE B Ta0JauLe KOJWYECTBA PAcTBOpPa IPUTOTOBIECHHOTO
KpacuTes U AUCTHIUIMPOBaHHOU BoAbI. [lomydeHHyto cMech epeMerinBaroT. Takum 00pa3oM NoayqaroT
pacTBOPBI KpAaCUTENS Pa3IMUHON KOHLIEHTPALIUH.

B3BemmBaroT Ha TEXHMUECKUX BecaxX HaBECKH akTUBHUpoBaHHOro yris nmo 0,005 r

3areM B KaX1yt0 IPOOMPKY BHOCAT HABECKY AKTUBUPOBAHHOTO YIJIS, SHEPIUYHO NEPEMEIIUBAIOT U
3aCeKaloT BpeMsl.

HaOnromaror 3a M3MEHEHHEM IIBETa pacTBOpa B MPOOMPKAX M OTMEYAIOT MOMEHT, KOT/ia pacTBOP
MOJTHOCTBIO O0ECIBETUTCS. DTO BpeMs YKa3bIBAIOT B TaOJIHIIE.

Tabauna
Howmep pactBopa 1 2 3 4 S
O06BeM pacTBOpa UCXOTHOTO 0,2 0.4 0,6 0,8 1,0

Kpacutens, Vo, M

O0BeM JTUCTUILTAPOBAHHON 4.8 4.6 4.4 4.2 4.0
BOJBI, V20, M

MaccoBast KOHIICHTpaLIUs
[IPUTOTOBJICHHOTO pacTBopa
kpacutens, C, T/1

Bpewms, 3a KOTOpOe ucue3aeT oKpacka
[pacTBOpa B pe3yJibTaTe aacopOIHH, /,
MUH

OBPABOTKA 3KCIIEPUMEHTAJIBHBIX TAHHBIX

1. PaccuuthiBaroT MacCOBYIO KOHIICHTPAITUIO MPUTOTOBIICHHBIX pacTBOpOB
KpacuTens B T/J.



2. Crtpost rpaduk 3aBUCHMOCTH BPEMEHH JI0 IOJHOTO 00SCIBEUMBAHHS PACTBOPA, (MHH), OT 00beMa
pacTBopa MCXOIHOTO Kpacutens, Vo, (M), WJIM MacCOBOM KOHIIEHTpaIlUu pacTBopa kpacurens, C,
(t/m).

[To ropu3oHTaNBHON OCH (a0CIUCC) OTKIIAIBIBAIOT 00BEM PaCcTBOpa HCXOIHOTO KpacuTens Boopasiie, Vo,
(M), wim MacCOBYIHO  KOHIICHTpAIMIO pacTBOpa Kpacurens B oOpasie, C,
(T/7), a MO BepTHKAIBHOMN OCH (OpJAMHAT) — BPEMsI JI0 TIOJTHOTO 00eCIBEYMBAHUS
pactBopa, (MUH).

O0paboTKy MOTYyYEHHBIX IKCTICPUMEHTAIBHBIX JTAaHHBIX MOXKHO ITPOBECTH OJJHUM M3 CIIOCOOOB:
a) [Toctpoenue rpaduka Ha MUIITUMETPOBOI Oymare. 0) [loctpoenue rpaduka B mporpamme MS Excel.

3. Ha ocHOBaHUH MOJYYEHHBIX JaHHBIX CIIC/IATh BBIBOJ O 3aBUCMOCTH BEJIMYHMHBI aJICOPOIIUH OT
KOHIIEHTpAIlUX PacTBoOpa.

IlepeyeHb OCHOBHO M IONOJIHUTEILHON Y4eOHOM JIMTEPATYPhI, HE00XO0IMMOH 1JIs1 0CBOCHUS
JUCHMILTHHBI

a) OCcHOBHas1 IUTEpaATYpa:

3apyoun JI.I1. ®uznyeckas xumus: Yuedbnoe nocoodue /[1.I1. 3apyoun. M .: UTHOPA-M, 2017. — 474 c.

+ Jlom. matepuainsl [ D1eKTpoHHbIN pecypc; Pexum noctyna http:/www.znanium.com

Pomanenko E. C. ®usnueckas xumus: yuedbnoe mocodbue / E. C. Pomanenko, H. H. ®pannesa. -

Craspononb: Arpyc, 2012. - 88 c.: ui. ; [DaeKTpoHHBINA pecypc]. — Pexum
noctyma:_http://biblioclub.ru/index.php?page=book&id=277422

bopuiesckuii A. f. dusnueckas xumus. Tom 1. O01mas u xuMudeckas TepMoIuHAMUKa: yueOHuK / A. 5.

bopmieBckuit. — MockBa: UHOPA-M, 2017. — 606 c.- (Bwicmee o6pa3oBanue: bakanaBpuar).-

[DnexkTpoHHBIH pecypc]. - Pexxum gocrtymna: http://znanium.com/go.php?id=543133

BopmieBckuit A. fI. ®usnueckas xumus. Tom 2. CtaTUcTHYECKas TepMOJAMHAMHUKA: yueOHUK / A. Sl

bopmesckuit. — Mocksa: Mudpa-M, 2017. — 383 c. - (Beicuiee obpa3zoBanue: bakanaBpuar).-

[DnexTponHsbIi pecypc].- Pexxum noctyma: http://znanium.com/go.php?id=543170

0) JononmuuTenpHas TUTEpaTypa:

. CeupuznoB B. B. ®usnueckas xumus: ydebHoe nocodue / B. B. Ceupunon, A. B. CupumoB. —

OnextpoH. naH. — Cankr-IlerepOypr: Jlans, 2016. — 600 c.

—[OnexkTpoHHbI pecypc] - Pexum JOCTyIa:

http://e.lanbook.com/books/element.php?pll _1d=87726

. BunokypoB A. U. dusmueckas xumusa: naboparopusii npaktukym / A. W. Bunokypos, P. W.

Bunokyposa, O. B. Cuikuna. - Momxkap-Omna: IIT'TY, 2016.

- 80 c.: cxeM., Tabin. - bubnuorp.: ¢.76. - ISBN 978-5-8158-1780-7 ; [OnexTpoHHBIld  pecypc]. —
Pexxum JOCTYyIIA:

http://biblioclub.ru/index.php?page=book&id=459522

. Mopauesckuit A. I'. ®usnueckas xumus. I'ereporennslie cucteMsl: yuebd. nocooue / A.I'. MopaueBckui,

E.I'. ®upcoBa. — DnektpoH. nan. — Cankt- [letepOypr: Jlanp, 2015. — 192 c. - [DnekTpoHHBIHI pecypc]|

— Pexxum nocryna: http://e.lanbook.com/books/element.php?pll_id=60048

Ilepeuenn pecypcoB HH(POPMALUOHHO-TEJIEKOMMYHHMKALMOHHOMN ceTH
«HHTEepHeT», HeOOXOAMMBIX AJI51 OCBOCHHA THCHUIITTHHBI

Yuebnbie MaTepuaibl 0 GU3HIECKON XUMHH - chem.msu.su. [nexkTponnsiid pecypce]. - URL:
www.chem.msu.su/rus/teaching/phys.htm.

http://www.xumuk.ru/
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http://www.chem.msu.su/rus/teaching/phys.htm
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http://nehudlit.ru/books/subcat283.html
http://www.krugosvet.ru/enc/nauka i tehnika/himiya/BIOHIMIY A.html

http://www.medbook.net.ru/23.shtml
http://www.chem.msu.su/rus/teaching/kolman/index.htm

DNEeKTPOHHO-OMOIMOTEYHBIE CUCTEMBI:
OBC «YHuBepcuTeTckas 6ubanorexa oHyaiiHy - http://biblioclub.ru
OBbC «JIanp» - https://e.lanbook.com
ObC «MH®PA-M» - http://znantum.com
e-library — https://elibrary.ru

TpeboBaHusi K peHTHHI-KOHTPOJIIO

MonayJiu TeMbl Buabl pador basibl
[lepBbIii 3aKOH TEPMOAMHAMUKH. [DnekTpoHHas Tabnuua J1.1.
Bropoe Havano tepmoarHaMuk |[MeHieneesa 3,5
PacTBOpBI 3IIEKTPOIUTOB.
I Mmonyan Konuenrpanwus. KOHCITEKT M0 TepMOIMHAMHKE 3,5
KosnmuratuBHble CBOMCTBA
[PaCTBOPOB. JlaboparopHbie pabOThI (2 mT.) 10
Teopust 3MEKTPOIUTHUECKON
M CCOMaIN [IpoBepOUHBIH TECT 3
HUroro I moay.n: 20
DIIEKTPOITPOBOITHOCTh [ToaroroBka npe3eHTaIUu. 5
[PACTBOPOB 3JIEKTPOJIUTOB. JTokma
Du3uko-xuMuyeckue Meroasl  JlaboparopHbie paboThI (2 mIT.) 12
11 MmoayJib
HCCIIEIOBAHUS.
DoToxuMuyeckue pCaknuun KOHTpO JIbHBIN TECT 3
(OCHOBHBIE IPUHITUIIBI
«3eJIeHON XUMUK
Hroro II monyan: 20
HUToro 3a ABa MmoayJifi: 40
3auer 40
Bcero: 100
MNPUJIOKEHHUE 4
9. CpeeHust 00 00HOBJIEHMM padoyeii MPOrpaMMbl JUCHUIIJIMHBI (MJIM MOAYJIsI)
No Oo0HoBJIeHHBbIH pa3ien padoueii Onucanue BHECEHHBIX PekBHM3UTBHI JOKYMEHTA,
IL.I1. nporpaMmMmbl JHCHUINIJIHHBI H3MEeHeHM I

YTBEPAUMBLIECTI0 UBMECHCHU A

B el



http://nehudlit.ru/books/subcat283.html
http://www.krugosvet.ru/enc/nauka_i_tehnika/himiya/BIOHIMIYA.html
http://www.medbook.net.ru/23.shtml
http://www.chem.msu.su/rus/teaching/kolman/index.htm
http://biblioclub.ru/
http://znanium.com/

