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1. LIEJIM U1 3AIAYM JUCLUATITAHBI

1.1|®usznueckasi XUMUS MPEICTABISAET COOON TEOpETHYECKUN PYHAaMEHT COBPEMEHHOI XMMHUU. B CBOIO ouepeib, XUMHUSI SBIISIETCS
Ba)KHEHIIIEH COCTaBHON YacCThIO €CTECTBO3HAHMS, IIOATOMY (PU3UKO-XUMHUUECKUE TEOPUH XUMHUYECKUX IPOLIECCOB UCIOIb3YIOT
JUTSL PELIEHHST CaMOT0 IIMPOKOTO KPYra COBPEMEHHBIX HAYYHBIX M TEXHHYECKHUX MPOOIeM.

1.2|TIpenonaBanue GpU3NIECKOIl XUMHH B YHUBEPCUTETAX CTABUT CBOCH INIABHOM 11EJ1bI0 TOHUMAHUE CMBICIIa OCHOBHBIX 3a8KOHOB,
HAYYHUTb CTYJEHTa BUJIETH 00JacTH NPUMEHEHHS 3THX 3aKOHOB, Y€TKO IIOHUMATh UX IPHHIUITHATIBHBIE BOZMOXKHOCTH TIPH
pelIeHnH KOHKPETHBIX 3a1a4. OCHOBHBIE pa3/ielibl COBPEMEHHOH (PU3NYECKOi XMMUH - TEPMOJIMHAMHUKA, XUMUYECKasi KHHETHKA,
KaTaJlu3, 3JIEKTPOXUMHUS, TEOPHsL PACTBOPOB.

3apaum :

3agagaMy OCBOCHHS AUCLUILIMHEI SBISETCS GOPMUPOBAaHHE Y CTYIEHTA 3HAHUH MO (PU3UKO-XUMHIECKIM OCHOBAM XUMHUYECKUX
MIPOIIECCOB, Ha 0a3e KOTOPHIX BOSMOKHBI HCCIIEJOBAHHS CTPOCHUS XUMUYECKUX COCMHEHHH, KOJIMYECTBEHHBIX 3aKOHOMEPHOCTEH 1
MeXaHU3Ma XMMHUYECKUX MPOIECCOB C MIOMOIIBIO PA3IHMYHBIX METO/I0B.

2. MECTO JUCHUIIITUMHBI B CTPYKTYPE OOII

uxn (pazgen) OIT: B1.0

2.1|TpedoBaHus K NpeIBapUTEIbHOI MOATOTOBKE 00y4aOIIEroCs:

2.1.1|{MatemaTuka

2.1.2|dusuka

2.1.3|O06mias 1 aHaIUTHYECKAST XUMHUS

2.1.4|Opranuyeckast XUMUS

2.2| JucuumianHbl (MOIYJIM) U MPAKTUKH, JUISI KOTOPBIX 0CBOECHHE TAHHOM TUCHUILIMHBI (MOIYJIs1) HEOOXOAUMO KaK
npealiecTByoIlee:

2.2.1 HI/ICHI/IHHI/IHa HETIOCPEACTBCHHO CBsA3aHa C AMCHUIIMHAMU «061113,5[ W aHAJIUTUYCCKasd XUMUA) U «OpI‘aHI/I'{CCKaf[ XUMUSD).

2.2.2|buoxumus 1 MoJseKyJIsIpHast OHOJIOrHs

2.2.3|Hayuno-uccienoBarensckas paboTa (IolydyeHue IepBUYHBIX HAaBBIKOB HayYHO-UCCIIE0BATEILCKON PaboThI)

2.2.4|MeTop! HccleI0BaHKS OKPYIKAIOIIEH cpe/ibl B OHOJIOTHIECKUX 00BEKTOB

2.2.5|Dkonoruyeckuii MOHUTOPUHT

3. INIAHUPYEMBIE PE3YJIbTATBI OBYUYEHUWS 11O JUCIUIIVIMHE, COOTHECEHHBIE C INTAHUPYEMBIMU
PE3YJIbTATAMU OCBOEHHS OBPA3OBATEJILHOM PO PAMMBI

OIIK-6.1: [IpumeHsieT B npogeccCHOHATBLHOI /1esITeIbHOCTH OCHOBHBIE 3aKOHBI H METO/Ibl TEOPETHYECKUX H IKCIIEPUMEHTAIBHBIX
HccaeI0BaHui (pU3MKH, XMMHH, MATeMATHKH, HAYK 0 3emJie U OMOJIOTHH

4. CTPYKTYPA U COJEP KAHUE JUCHUIIJIMHBI (MOAYJIS)

Kon HaunmenoBaHue pa3/iesioB U TeM Bupn 3a- | Cemectp / | YacoB | Uctounuku | Ilpumeuyanme
3aHATUS HATHS Kvpce
Pa3nen 1. OcHOBHBIE NOHATHSI XUMHYeCKOI
TepMOANHAMMKH.
11 IlepBslii 3akoH TepMoauHaMuKu. Ero ¢popMynupoBku u J1ab 3 2

crnenctBus. QyHKINH COCTOSHUS U TAPAMETPHI
coctosiHus. Temtora, pabota 1 U3MEHEHHUE BHYTPEHHEH
SHEPTUH TS Pa3IIHYHBIX IIPOIECCOB. DHTATBIHSA

1.2 Bropoii 3ak0oH TepMOAUHAMUKH. DHTPONUS, KaK J1ab 3 2
GbyHKUMST COCTOSHUS

13 Ilepsblit 3akoH TepmonuHaMuku. Ero ¢popmynupoBku u Cp 3 6
cnenctBusi. DyHKIUM COCTOSIHUS M TApaMETPhI
cocrosHus. TernoTa, paboTa U UI3MEHEHHE BHYTPEHHEH
SHEPIUH ISl PA3JINUHBIX [IPOIECCOB. DHTAIBITHS

14 BTopoii 3ak0H TepMOIUHAMUKY U €r0 PA3INIHBIE Cp 3 6
(hopmMynHMpoOBKU. YpaBHEHHE BTOPOTO Havasa
TEPMOAMHAMUKH JJIsI 0OPaTUMBIX H HEOOpaTHMBIX
Mpo1ieccoB. Pa3inyHbIe MIKaIbl TEMIEpaTyp. DHTPOIHS
Kak QyHKIUS cocTOsTHUS. I3MEHEeHne YHTPOIUH TIPH
Pa3IMYHBIX MpoIEeccax

Paznen 2. PactBopsl. Crioco0bl BhIpaskeHUs!
KoHUeHTpanuu. KosuiuraTuBHble cBolcTBa

2.1 Knaccuukanus pacTBOpoB MO arperaTHOMY Jlex 3 2
coctossHAI0. CIIocO0bI BEIpaXKeHHs! KOHIICHTPAIINT




2.2 Paznuunbie criocoObl BBIPAKEHHST KOHIIEHTPALIUU Cp
pacTBopa
2.3 WneanbHble pacTBOpbL. 3akoH Payis u 3akon I'enpu. Jlex
KonnurarusHsie cBoicTBa pacTBOPOB — OCMOC,
KpHOCKOMNUS, 30yIIIMOCKONIHUS.
24 CaolicTBa pacTBOPOB. BiusiHue NOBEPXHOCTHO- JIa6
aKTHBHBIX BELIECTB Ha IEHOOOpa3oBaHue
2.5 KontponbHas padota o teme "KoyuraTuBHbIe JIa6
CBOICTBa pacTBOPOB"
Pa3gen 3. Teopust 3JIeKTPOJIUTHYECKOH AMCCOIUATINT
PacTBOPOB JIeKTPOJIUTOB
3.1 OnexTponuTsl. Teopus CUIbHBIX 31€KTpoauToB Jlebas- Jlex
XIOKKeJIsl.
3.2 MeXMONEeKYISIpHBIE B3aUMOICHCTBUS Cp
3.3 AncopOus NUIEBOIO KPacUTEsl HA aKTUBUPOBAHHOM JIa6
yIJIe KaK pe3yabTaT MEKMOIEKYISIPHOTO
B3aUMOJICHCTBUSI.
Paznen 4. ®oToXMMHYeCKHE PeaKIIMH
4.1 [onroroska npesenrauu 1o teme "Portocunres"” Cp
4.2 doroxumudeckue peakun. PoTocuHTE3 Jlex
Pazgen 5. ®U3UKO-XUMHYECKHE METOABI
HCCIIeI0BAHUS
51 OU3NKO-XUMHUECKHE METO/IbI NCCIIE0OBAHNUS Jlex
52 Cnexrpockonust Y @-BUIUMOT0 Auana3oHoB. OCHOBBI JIa6
5.3 Criektpockonust Y D-BUANMOIO AHATIA30HOB Cp
PACTHUTENILHBIX Y9KCTPAKTOB
54 Omnpenenenue xa0poduiia B pacTeHUIX € IIOMOLIBIO JIa6
3JIEKTPOHHOU CIIEKTPOCKOINH.
5.5 OmnpezieneHne aHTHOKCUIAHTOB B paCTEHUSX ¢ oMoiipio | Jlab
JIEKTPOHHOM CIIEKTPOCKOIHHU
5.6 CnexrpanbHble METO/IbI UCCIIEJOBAHUS Cp
5.7 WK crekTpocKomnus Ui peIeHUs SKOJIOTHYECKUX Jlek
npobiiem
5.8 UK cnexrpockonusi. OCHOBBI JIab
5.9 UK crrekrpockomusi. OCHOBBI Cp
5.10 AHTHOKCHIAHTHL. bruosjornyecku akTHBHbIC ()EHOJIBHBIC Cp
COEIMHEHNS B PACTEHHUSIX
Pazgen 6. '"3enenas xumus". OCHOBHbIE NPUHIUIIBI
MOJIOKEeHUST
6.1 12 npunuunos "3eneHoit xumun" Cp
6.2 "3enenas xumus'" Jlex
Paznen 7. HoGesieBcke npeMus TeKyuiero roga
7.1 HobeneBckas mpeMust o XUMHAH Cp
7.2 HoGeneBckast mpemus o (GU3HOJIIOTHU U MEAUIMHE Cp
7.3 HoGenerckas npemus o Gpusuke Cp

5. OIEHOYHBIE MATEPHUAJIBI JIUISI MPOBEJAEHUA TEKYIIEA U TPOMEXYTOYHOU ATTECTALIMA

5.1. OueHouyHble MaTepUaJIbI /15l NPOBEIEHHUA TEKYLIel aTTecTaluu

Jlns TexyIero KOHTpPOJIS MPeIoaraeTcsi BbIIOJIHEHHE JIAOOPaTOPHBIX paboT, ux oopmiieHHe, 00paboTKa MOTy4YEeHHBIX

OKCIIEPUMCHTAJIBHBIX JAaHHBIX U 3alllATa.

MGTO}II/I‘{GCKI/IG YKa3aHusA K BBIITOJTHCHUIO pa60T MPEACTABJICHBI B IIPUIIOKCHUU.

[epeuens nabopaTopHBIX padoT:

1. Ocmoc. OcMoTHYECKOE AaBICHUE

2. [Tonydenue neH 1 N3y4eHNE UX CBOWCTB

3. 3akon byrepa-Jlambepra-bepa

4. Unentudukanus criekrpoB Y O-BUANMOTO THATIA30HOB




JIist TeKyIero KOHTPOJIsl IPEAIIONAraeTcsi MOAroTOBKA KOHCIEKTa o TepMoauHaMuKe (ISITh BAPHAHTOB) Ha OCHOBE MaTePHAIOB
HECKOJIBKHX calToOB. [Ipr 3TOM TpebyeTcs, 4ToOBI CTYIEHT C/Ieiall OHJIaiH (MAaIllMHHBIN) IEpeBO/] BHIOPAHHOTO UM MaTepHala,
OTPEIAKTUPOBAII €T0, BBIJCINB B TEKCTE OCHOBHBIC MMOHSTHSI.

TeMaTnka KOHCIEKTa 10 TePMOJTUHAMHUKN:

Bapuanr 1. 3ak0oHBI TEPMOJMHAMUKY. DHTAJIBINS

https://www.thoughtco.com/definition-of-enthalpy-605091
Onranenus. OnpeesieHre B XUMHH U QHU3HKe

https://www.thoughtco.com/definition-of-enthalpy-change-605090
H3MmeHeHME SHTAIBINN

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

https://www.thoughtco.com/hesss-law-example-problem-609501
PacueT n3MeHeHUs SHTAJIBIIUH 110 3aKOHY T'ecca

BapuanT 2. Dueprus ['n66ca
https://www.thoughtco.com/definition-of-gibbs-free-energy-605869
CBobOopHas sHeprus [ n60ca

https://www.thoughtco.com/definition-of-free-energy-605148
Omnpepenenne cBOOOIHON SHEPTHH B XUMHUH

https://www.thoughtco.com/definition-of-spontaneous-process-604657
CaMOHpOI/ISBOHLHLIe IpoUeCChl B XUMHH. OHpeJ:[eJ'ICHI/Ie 1 IPpUMEPBI
Bapwuanrt 3. [lepBbrif 3aK0H TepMOAMHAMUKA
https://www.thoughtco.com/first-law-of-thermodynamics-definition-604343
[Tepesrit 3ak0H TepMoarHAMUKH. OTIpeIeneHus

https://www.thoughtco.com/common-compound-heat-of-formation-table-609253
Temnotel 06pa3oBaHuUs IPOCTHIX COCTMHEHUIN

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 TEPMOJUHAMUKH.

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

Bapuant 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. OneHo4yHbIe MaTepHAaJbl /s IPOBeIeHHs IPOMEKYTOUHOI aTTecTallnu

CAMOCTOATEJIBHAA PABOTA
KoHuenTpanus pacTBopos

1. CkoJbKO I'paMMOB ITOBapEHHOM COJIM MOJIY4YHTCS, eciH Bbimaputh S0 T 10% pacteopa NaCl?

2. KoHneHTpHrpOBaHHBIE PACTBOPHI OOBIYHO TsDKeNee BoAbl. Hanpumep, miotHOCTh 50% pactBopa NaOH cocrasnser 1,53 r/cm3. Kakoit
o0bvem 3annmMarot 100 r Takoro pactsopa? Ckonbko rpammoB NaOH pactBopeHo B 3TOM 00beme?

3. Bcem n3BecTHast HacCTOKa Ho/Ia MpEACTaBIseT co0oit 5% pacTBop noaa B crupTe. CKOJIBKO KPUCTAITMIECKOTO HOJA M CKOJBKO CIHPTA
HEOOXOMUMO B3STh JUIsl MPUroTOBICHUs 10 r HACTONKH HOJA.

4. KakoBa Macca (B rpammax) 6pomuia Hatpus NaBr, B3sroro B koiudectse 0,5 Monb?

5. Cxounbko rpammoB KNO3 Heo6Xo1uMo B3STh JUIsl IPUTOTOBIIEHHS 1 J1 pacTBopa ¢ koHueHTpauueii 0,5 mouns/n (0,5M)?

6. KoHIeHTpanusi HEKOTOPOTO BEIIECTBA B pacTBope coctarisieT 0,5 Mouib/i1. KakoBO YKCIIO 4acTHIl paCTBOPEHHOTO BemecTBa B 1 11
pactBopa?

MOVJIb - sto KOJIMYECTBO BEHIECTBA, paBnoe 6,02.1023 cTpyKTypHBIX €AHHUI] JAHHOTO BEIIECTBA — MOJIEKYJ (€CIIH BEIIECTBO
COCTOHUT M3 MOJICKYJI), aTOMOB (€CJIH 9TO aTOMapHOE BEIIECCTBO), HOHOB (€CJIH BEILIECTBO SBJISACTCS HOHHBIM COCIMHCHHEM).

[Ipumepsr:

1 Mo (1 M) Bonel = 6.1023 monexyn H20,

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

1 monb (1 M) xmopa = 6.1023 monekyn Cl2,

7. Cwmemanu 1 1 1M pactBopa cepHOit KUCTIOTHI U 1 1 3M pacTBOpa cepHOil KHCIOTHL. KakoBa MOJsipHast KOHIIEHTPALUS TOJTYIEHHOTO
pacTBOpa CepHOM KUCIOTHI?

8. KakoBa momsipHast koHeHTpauus 50% pactBopa NaOH? ITnoTHOCTS Takoro pactBopa cocrasiser 1,53 r/cm3.

9. KakoBa MoJsipHast U IPOLIEHTHAs KOHIICHTPAIHs YKCTOW BOJIBI, €CIIM €€ paccMaTpHuBaTh Kak pactBop Bemectsa H20 B Bone?

10. B crakan Hamuu 180 r Boabl. CKOJIBKO MOJIEKYIT BObI B cTakaHe? CKoJbKO 3T0 Mosieid H20?

11. Mexny coboii mpopearupoBain 1 Monb kanbius u 1 Mois xjopa. Cxonbko Mone# CaCl2 mony4nnocs? Kakosa macca
MOJTyYHMBIIErocs xiaopuaa kaiapius CaCl2 ?

CAMOCTOJSTEJIBHASI PABOTA
PACTBOPBI. KomnrarusHele cBoiicTBa

1. Meton uccneioBanus pa30aBICHHBIX PACTBOPOB, OCHOBAHHBIN HA CPABHEHUM TEMIIEPATYpPhl Hauajla KUIEHHs PacTBOPa U TEMIIEpaTyphbl
KHIICHNS PACTBOPUTEIIS IIPH NOCTOSHHOM IaBICHUH

KaJOpUMETPHS

KPHOCKOTINS

O0CMOMETpPHUS

TEH3UMETpPUS

30YJITHOCKOTTHUS

boromerpus

2. Meton uccieioBaHus pa30aBIeHHBIX PACTBOPOB, OCHOBAHHBIH Ha M3MEPEHNUH N30BITOUYHOTO AABICHHMS, IPUIIATaeMOro K pacTBOPY U
OCTAHABJIUBAIONIETO CAMOIPOM3BOIBHBII IIEPEX0 MOJIEKY PACTBOPUTEI Yepe3 MOTyIPOHHUIIaeMyI0 MeMOpaHy B pacTBOP
KalopUMeTPHS

KPHOCKOTINS

OCMOMETpPHS

TEH3UMETpPUS

30YJITHOCKOTTUS

boromerpus

3. OcMmoc 3T0:




A) muddysus pacTBOpUTENS U PACTBOPSHHOTO BEILIECTBA B PACTBOD;
b) muddysus pacTBOpHUTENS M PaCTBOPEHHOTO BELIECTBA B PACTBOP
4epe3 [MOTyHEIPOHUIAEMYIO TIEPErOPOIKY;

B) onHOCTOpOHHSS TU(dy3Hsi paCTBOPHUTEIIS B PACTBOP Yepe3
MOJTYHETIPOHHIAEMYO TIEPErOPOKY;

I') omHOCTOPOHHSIS TU(PY3HsI PACTBOPSHHOTO BEIIECTBA B PACTBOP
4Yepe3 MOTyHEPOHHIAEMYIO IIEPEropoaKy?

4. PacTBOpeHne ra30B 3aBUCHUT:

A) OT Temneparypsl, IPUPOJIbl PEArUPYIOIIUX BEIIECTB;

b) ot Temnepatypsl, 1aBIeHHs, KOHIIEHTPAIHH;

B) ot remnepaTypsl, 1aBieHuUs, KOHIEHTPALUHU, IPUPOIBI
pearupyronmx BemecTs;

I') or TemMnepaTypsl, 1aBiIeHUs, IPUPOABI pearupyouux BeuecTB?

5. IloBeIlIeHne TeMIepaTypsl Haualla KUIeHUs pa30aBiIeHHOI0 pacTBOPa HEJIETY4ero pacTBOPEHHOTO BEIIECTBA B JIETYYEM pPacTBOPHTEIIE
10 CPAaBHEHUIO C TEMIIEPaTYPOi KUIIEHHsI paCTBOPUTEISI BEIpaxaeTcs: popMymnon

AT = iEm. BykBoii m B 310i1 hopmyne o6o3HaUeHA

Macca pacTBOPUTEIS

Macca pacTBOPEHHOI'O BEIECTBA

Macca pacTBopa

MOJISIpHAs KOHIICHTPAIKs PACTBOPEHHOTO BEIICCTBA

MOJISITbHASI KOHLEHTPAIUS PACTBOPEHHOTO BELIECTBA

YHCJIO MOJIb PACTBOPEHHOT'O BEILIECTBA B PACTBOPE

6. YTBepKACHUS, CIIPABEUIUBBIC IS 30YIITHOCKOTTNIECKOH KOHCTAHThI

3aBUCUT TOJIBKO OT CBOICTB PacTBOPUTEINS;

3aBHCUT OT CBOMCTB PacTBOPUTEJIS U PACTBOPEHHOTO BEILIIECTBA;

3aBHCUT OT CBOMCTB PacTBOPUTEIIS U KOHIIEHTPALUU PacTBOPa,;

3aBHCUT OT TEMIIEPATyphl U KOHLEHTPALUU PACTBOPA;

YBEINYUBAETCSI C POCTOM COOTHOLIECHUS yIeIbHON TEIIOTHI UCIIAPEHH K KBaIpaTy TeMIIepaTyphl KUIICHNUS;
YMEHBIIAETCS. ¢ POCTOM COOTHOIIECHUS YAEIbHOI TeIIOTHI HCIIapeHUs K KBaApaTy TeMIIepaTyphl KUIEHUS
7. Temnepatypa 3aMep3aHusl pacTBOpa 10 CPABHEHHUIO C TEMIIEPATYpOH 3aMep3aHUsl YUCTOIO PACTBOPUTETIS:
1) He W3MeHseTcs;

2) U3MEHSETCsl HEOJHO3HAYHO;

3) umeet Goltee BEICOKOE 3HAYCHUE;

4) umeet Oojee HU3KOE 3HAYCHHE.

8. M3otonnueckuii koadpunuent Bant-I'odda - 370 nonpaska, yunuTeiBaromast

yBEIWYEHNE PaBHOBECHOTO AABJIECHUS I1apa HaJ YUCTHIM PACTBOPUTENIEM NIPHU HATPEBAHUH;

HETIOCTOSHCTBO JIaBJICHUS IIPU HarPeBaHUU WM OXJIAXICHUH PACcTBOPA,;

pas3InyKe MOJISIPHBIX MacC PACTBOPHUTEIIS U PACTBOPEHHOTO BEIECTBA;

M3MEHEHUE YHCIIA YacTHIl B PACTBOPE NPH AUCCOLUALMY MIIH aCCOLUALUH MOJIEKYJT;

N3MEHEHHUE INIOTHOCTH PacTBOPA MPH AUCCOLMALUY WM aCCOIMAUU MOJIEKYJ;

U3MEHEHUE U30TOMHOI0 COCTaBa MOJIEKYJI PACTBOPEHHOIO BELIECTBA

9. Bribepure BbIpaskeHUE, KOTOPOE MOXKET UCTIONIB30BATHCS AJIS ONIPEACIEHHS KaXKyIeiics MOIIpHONH MacCchl PACTBOPEHHOT'O BEIlECTBA
KPHOCKOIUYECKHM METOA0M

10. MosnsipHO# KOHLEHTpALMed paCTBOPEHHOTO BEILECTBA HA3bIBACTCSl OTHOLIEHUE:

1) uncia MoJel paCTBOPEHHOI'O BEILECTBA K OOLIEMY YUCITy MOJIEH B pacTBOPE;

2) Macchl paCTBOPEHHOT'O BEIECTBA K Macce PacTBOPa;

3) mMacchl pacTBOpHUTENS K 001IIel Macce pacTBopa;

4) uncna MoJiel pacTBOPEHHOTO BelIeCcTBa K 00beMy pacTBopa

11. Pa3mMepHOCTb MONAIbHON KOHLIEHTPALMU BBIPAYKAETCS B:

1) r/em3 ;
2) Mmons/nM3




3) r/moub;
4) Mob/KT

12. MeTtons! aHan#3a, OCHOBAaHHBIE Ha CHOCOOHOCTH BEILIECTB MOTJIONATh CBET ONPEIEICHHON JUTHHBI BOJIHBI, HA3bIBAIOTCSL:
1) mOTEeHIMOMETPUIECKUMH;

2) cnekTpo(hOTOMETPUIECKUMU;

3) pOTOAIMHCCHOHHBIMH;

4) paiuoOMeTpUUECKUMU.

13. PacTBOpBI, 001a1a101I11€ OTUHAKOBBIM OCMOTHYECKHM JaBJICHUEM, Ha3bIBAIOTCS:

1) U30TOHUYECKUMH;

2) H30TEPMHUYECKUMHU;

3) TUMOTOHUYECKHMHU;

4) runepToHUYECKUMHU

14. JlnutenbHOE I1aBaHUE B BOJIE MPUBOAUT K CMOPILMBAHMIO KOKU Ha Naibliax. Kakoe KoiMraTuBHOe CBOMCTBO NMPOSBIISIETCS NIPU
TOM?

15. Kak 00BsICHUTH KOJTMTAaTHBHBIMH CBOMCTBAMH PACTBOPOB TO, UTO aHTU(PHU3, HCIIOIB3YEMBIi IJIs PEIOTBPAILCHUS 3aMEeP3aHHs BOJIbI
B paJuaTope aBTOMOOWIIS, IPEIOTBPALaeT TAKXKE 3aKUIIaHUE TaM BOJIBI B JKapKylo moroay???

16. Kakue cBo#icTBa pacTBOPOB HA3bIBAIOTCS KOJUIUTATHBHBIMU ?

17. B uem 3akitodaercs 3akoH Payis?

18. Kakue pacTBOpEI SIBISIOTCS WACATEHBIMU?

Tewmbl ipe3eHTanmii:

. HepaBHoBecHas TepmoauHamuka. OCHOBHBIE OHSTHSL.

. AHTHOKCHIAHTBHI.

. buonornyeckn akTuBHBIE (PEHONBHBIE COSTNHEHHS B PACTEHUIX.

. [Mumessie noGaBKy.

. [Ipumenenne metona MK crieKTpOCKOHH IJ1s1 pEIICHHS YKOJIOTHYECKUX MTPOOIeM

. "Senenas xumus"

. TortuBHBIE 371€MEHTHI — HOBbIE HCTOYHUKH SHEPTHUH.

. [Ipumenenue merona Y@ CrieKTPOCKOIINH ISl aHAIM3a OMOAKTHBHBIX BELIECTB B 3KCTPAKTaX PACTCHUH,
9. Ocmoc.

10. OcobeHHOCTH NIPOTEKAaHUS (hePMEHTATUBHBIX IIPOLIECCOB.

11. ®oToxuMHUECKHE PEAKIIHH.

12. Xumust maa3smsl.

13. CriexTpasibHbIe METOIBI MCCIIEA0BAHNS JIEKAPCTBEHHBIX PACTCHHMH.

14. OueHka 5KOJIOTHYECKOT0 COCTOSHUS OKPYXKAIOLIEH Cpeibl C TOMOIIBIO CIIEKTPAIBHBIX METOIOB.
15. MexMouneKynspHble B3aHMOAEHCTBHUS

0NN Nk W —

6. YHEBHO-METO/JMYECKOE 1 HTHO®OPMAIIMOHHOE OBECIIEYHEHUWE JTUCHUIIJIMHBI (MOAY JIS)

6.1. Pexomenayemas aurepatypa

6.2. Ilepeuens pecypcoB HHGOPMAIHOHHO-TeJJEKOMMYHHKAIINOHHOM ceTH ""UHTepHeT"

31 |Thought.Co - Internet nadopmartiornas miardopma: 3akoHBI TepMOAWHaMHUKH. DHTambmus https://www.thoughtco.com/laws-
of-thermodynamics-p3-2699420 Laws of Thermodynamics

32 |Thought.Co - Internet uadopmarnmonnas marpopma: https://www.thoughtco.com/definition-of-enthalpy-605091 Onpenenenue
OHTaAJIBIIMKM B XUMHH U (1)I/ISI/IK6

33 |Thought.Co - Internet nadopmartrornas miardopma:  https://www.thoughtco.com/hesss-law-example-problem-609501 Pacuer
M3MeHeHuH sHTanbnuu 1o 3akoHam ['ecca Calculating Enthalpy Changes Using Hess's Law

34  |Thought.Co - Internet nadopmanonHas miardpopma: CrIOHTaHHBIEC IIPOLIECCHI B HAYKE: ONPEACICHUE H IIPUMEPEI
https://www.thoughtco.com/definition-of-spontaneous-process-604657 Spontaneous Process in Science: Definition and
Examples

35 [Thought.Co - Internet uadopmanmonnas mwiatgopma: https://www.thoughtco.com/laws-of-thermodynamics-373307 Cesizb
3aKOHOB TepMoanHamMuKku ¢ Ouonorueit Laws of Thermodynamics as Related to Biology

26 |Thought.Co - Internet uadopmarmornas mwiardgopma: Dutpomust. Onpezaenenue u pacuer. https://www.thoughtco.com/entropy-
definition-calculation-and-misconceptions-2698977 What Is Entropy and How to Calculate It

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

98 |bopmesckuii A. S. Pusnueckast xumus. Tom 1. OGmmas 1 xuMuueckas TepMoanHaMuka: yaeOHuk / A. 5. bopieBckwuii:
http://znanium.com/go.php?id=543133

29  |bopmesckuii A. 5. ®dusndeckas xumust. Tom 2. CraTucTryeckas TepMOIHaMuKa: yueOHUK / A. S1. bopiuieBckuii:
http://znanium.com/go.php?id=543170




D10 |Ceupunos B. B. ®usznueckas xumus: yaeobHoe nocodue / B. B. Cupunos, A. B. Ceupunos:
http://e.lanbook.com/books/element.php?pll_id=87726

O11  |Bunokypos A. 1. ®usnyeckas xumus: nadopatopHbiii npaktukym / A. U. Busokypos, P. U. Bunokyposa, O. B. Cuiknna. -
Homkap-Ona: [II'TVY, 2016. - 80 c.: cxem., Tadu. - bubnuorp.: ¢.76. - ISBN 978-5-8158-1780-7:
http://biblioclub.ru/index.php?page=book&id=459522

312 |Mopauesckuii A. I'. ®usnyeckas xumust. ['ereporennsie cuctemsl: yued. nocooue / A.I'. Mopauesckuii, E.I. ®upcosa:
http://e.lanbook.com/books/element.php?pll_id=60048

213  |[3apy6un A.I1. ®usuueckas xumus: YuedbHnoe nocoodue /J1.I1. 3apyoun. M .: THOPA-M, 2017. — 474 c.:
http://www.znanium.com

6.3.1 IlepevyeHs NporpaMMHOro oGecrevdeHnst

6.3.1.1|Microsoft Windows 10 Enterprise

6.3.1.2|Microsoft Office npodeccronansusrii mmoc 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

6.3.1.6|Muorodynkumonansusiii pegakrop ONLYOFFICE

6.3.2 CoBpeMeHHBIe TPO()ecCHOHANBHBIE 0a3bl JAHHBIX H HH(POPMALMOHHBIE CIPABOYHbIE CHCTEMbI

6.3.2.1|9BC «ZNANIUM.COM»

6.3.2.2|3bC «IOPAUT»

6.3.2.3|3BC «YHuuBepcurerckast 0M01IMoTEeKa OHIARH

6.3.2.4|3BC IPRbooks

6.3.2.5|3BC «Jlanb»

6.3.2.6|/95C BOOK.ru

6.3.2.7|9bC Tel'Y

6.3.2.8|Hayunas snexkrponnas oubnuoreka eLIBRARY.RU (nmoanucka Ha sxypHaiib)

6.3.2.9|Penosurapuii TBI'Y

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI (MO Y JISI)
Ayauropust O6opynoBanue
5-210 MYJbTUMEAUNHHBIN KOMIUIEKC, IEPEHOCHON HOYTOYK, yueOHas MeOelh
5-112 TEPMOCTAT, MUKPOCKOII, BECHI, BHITsDKHON mikad, ®OK, cymmipHbIi mkad, dMeKTpoIUIHTKa, XHMHIecKast OCya,
JI03aTOPBI, IEHTpUdyTa, pehpakToMeTp, MOISpU3aTop, OaHs KOMOMHUPOBAHHAS, MEIIAIKA MATHUTHAS, XOJIOTUIHbHUK

8. METOANYECKHUE MATEPHUAJIbI JJIS1 OBYYAIOIIIUXCS ITIO OCBOEHUIO JUCIHTATIIUHBI

Metoandeckue yKazaHHs MO BBIIIOJHEHUIO JIAOOPAaTOPHBIX paboT 1o Kypcy "®usnyeckoil XMMUK"  TPECTABIEHBI B MIPUI0KEHUN




IMPUJIOKEHUE 1

KonTpoasHas padora

PACTBOPBLI. KoaauratuBHuble ¢cBOCTBA

1. Meron uccienoBanus pa30aBICHHBIX PACTBOPOB, OCHOBAHHBIN HAa CPABHEHHUH TEMIIEPATYpPhI HaYaJIa
KHUIIEHUS PacTBOpa U TEMIEPATyphbl KUTICHHUS] pACTBOPUTEIIS TP MOCTOSHHOM JJaBJICHUU

'_KanopHMeTme KPHOCKOTIHS OCMOMETPHSI TEH3UMETPHSI S0YIITHOCKONHS (poTOMETpHS

I
2. Merton uccienoBanus pa30aBIeHHBIX paCTBOPOB, OCHOBAHHBIN HAa U3MEPEHUH N30BITOYHOTO
JABJICHUs, IPUJIAra€MOT0 K PACTBOPY M OCTaHABJIMBAIOIIETO CAMOIIPOU3BOJIBHBIN IIEPEX0]] MOJIECKYJI

[ )acCTBOPHTEJIS Yepe3 MOTYNPOHUIIAEMYI0 MeMOpaHy B pacTBOP

—
KaJOPUMETPHUsI KPHOCKOIINSI OCMOMETPHUS TEH3UMETPHS S0YIUTHOCKONHS (POTOMETPHS
I

3 DcMmoc 3TO:
A) nuddy3us pacTBOPUTENSI K PACTBOPSHHOTO BEIecTBa B pacTBop; b) muddy3ust pactBoputens u
pPacTBOPEHHOI'O BEIIIECTBA B PACTBOP Yepe3 IMOIYHEIIPOHUIIAEMYIO TIEPETOPOIKY;
[3) oIHOCTOPOHHSS AUPPY3Hs PACTBOPUTEIISI B PACTBOP Yepe3 MOTYHESTIPOHHUIIAEMYIO TICPErOPOJIKY;
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 PEArupyIOIIUX BEIIECTB;
I') ot Temneparypsbl, JaBIEHUs, IPUPOABI pEarMpyIOIIUX BEIIeCTB?

5. TloBslilieHne TeMnepaTypsl Hauasla KHIEHHUs pa30aBIeHHOTO0 pacTBOpa HEJETY4Yero paCTBOPEHHOTO
BEIIECTBA B JIETYYEM PACTBOPHUTEIIE 110 CPABHEHHUIO C TEMIIEPATYPOH KUTICHUST PACTBOPUTEIS
BbIpa)kaeTcst popmMyIioif

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

r
MacCa paCTBOPUTCIIA
N
Macca paCTBOPCHHOI'O BCUICCTBA Macca paCTBopa
[
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 PacTBOPUTECIIA U KOHLICHTPAIUXU PACTBOPA,

N . .

3aBUCUT OT TEMIICPATYPbl U KOHICHTPAlIUKU pacTBOpPa,

YBEIUYMBAETCS C POCTOM COOTHOILIECHUS YIAEIbHOU TEILUIOTHI UCIIAPEHUs K
KBaJpaTy TeMIEpaTypbl KUIICHHUS;



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

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

1) He u3MeHsIeTCs;

2) U3MCHSIETCS] HEOTHO3HAYHO;

3) umeeT GoJiee BHICOKOE 3HAYCHHE;

4) umeet OoJiee HU3KOE 3HAUCHUE.

8. Mzotonnueckuit koagdurment Baut-I'odda - 310 momnpaska, yuutsiBaromas

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

» HEMOCTOSIHCTBO AABJICHUS IIPU HArpeBaHUU WIIM OXJIAKICHUU PAacTBOPA;

r pas3nyKre MOJISIPHBIX MAacC PaCTBOPUTENS U PACTBOPEHHOT'O BEILIECTBA;

-
M3MEHEHHE YMCIIa YaCTHUI] B paCTBOPE IIPU JUCCOLMALIMYU WIIM aCCOLUALIUU
MOJIEKYJ;

-
M3MEHEHHE IUNIOTHOCTU PAaCTBOPA MIPU JUCCOLMALUH UM aCCOLUALIMU MOJIEKYI;

-

HU3MCHCHUC U30TOIMHOT'O COCTaBa MOJICKYJI paCTBOPCHHOI'O BEIIECCTBA

0. BLI6epI/ITe BBIPAKCHUC, KOTOPOC MOXKET UCIIOJIB30BATHCA IJI OIIPEACIICHUS Kan(ymeﬁc;l MOJ'ISIpHOfI
MAacCCBI paCTBOPCHHOT'O BEHIECTBA KPUOCKOMUICCKUM METOAOM

g.RT
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10. MossipHO# KOHIIEHTpaIUe pacTBOPEHHOTO BEIIECTBA HA3hIBACTCSI OTHOIICHHUE:
1) yncna Moseit pacTBOPEHHOTO BellecTBa K 00IIeMy YUCITy MOJIEH B PacTBOPE;
2) Macchl paCTBOPEHHOTO BELIECTBA K Macce pacTBOpa;
3) Macchl pacTBOpUTEIIS K 00IIeil Macce pacTBopa;

4) 4uciia MoJIeH pacTBOPEHHOIO BEIIECTBA K 00bEMY pacTBOpa



11. Pa3mepHOCTH MOJISUIBHON KOHLIEHTPALIMK BBIPAYKAETCS B!
1) r/cm3
2) Mmoib/am3 ;
3) r/MoJIb;

4) MOJIB/KT

12. MGTOI[BI aHajin3a, OCHOBAaHHBIC Ha CIIOCOOHOCTH BCIICCTB IIOTJI0IIAaTh CBET OHpCI[GJIGHHOfI JIJINHBI
BOJIHBI, Ha3bIBAKOTCA:

1) mOTEeHIIMOMETPHUYECKIMU;
2) creKTpo(HOTOMETPUIECKUMU;
3) GOTOIMUCCHOHHBIMH;

4) pagroOMETPUIESCKUMHU.

13. PactBOpBI, 001a1a01IHE OJJMHAKOBBIM OCMOTHYECKUM J[aBJICHUEM, Ha3bIBAOTCS:
1) U30TOHUYECKUMH;

2) U30TePMUYCCKUMH;

3) rMIIOTOHHYECKUMU;
4) rUMepTOHMYCCKUMU

14. Z[J'II/ITCJ'ILHOC IJIaBaHUC B BOJC NPUBOAUT K CMOPIIMBAHWUIO KOKH HaA IAJIbIAX. Kakoe
KOJIJTUTaTUBHOE CBOMCTBO MPOABJIACTCA IMPHU TOM?

15. Kak 00BsICHUTH KOJUTUTAaTUBHBIMU CBOMCTBAMHU PACTBOPOB TO, YTO aHTU(PPU3, UCTIOIB3yEeMbIH IS
MPEAOTBPAIEHHUS 3aMeP3aHus BOJBI B pauaTOpe aBTOMOOWIIS, MPEAOTBPAIIAET TAK)KE 3aKUTIAHNUE TaM
BOJIbI B JKapKYyI0 1norojay???

16. Kakue cBoiicTBa pacTBOPOB Ha3bIBAIOTCS KOJIUTATUBHBIMU?
17. B uem 3akmtouaetcs 3akoH Payns?

18. Kakue pacTBOpPHI SABIAIOTCS 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, TAOIHIY IKCIIEPUMEHTAIBHBIX IAHHBIX, PE3YJIbTAThl PACUETOB, IPaHK 3aBUCUMOCTH, BBIBOJ 110
MpojieTIaHHO paboTe.

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

Kaxk enustom pazmepuvi 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

IMOBCPXHOCTHOM CJIOC 110 CPaBHCHUIO C €I'0 KOHHGHTpaHHeﬁ B 00BEME JKUJIKOHN (1)331:»1.
1 2 3
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Pucynok. Cxema MexaHu3Ma aJIcopOLiiu MOJIEKYJ paCTBOPEHHOT'O BEIIECTBA HA TOBEPXHOCTHU U
B IOpax aJicopOeHTa (aKTUBUPOBAHHOT'O YIJIfA):
1 - nmuddy3us MoaeKya paCTBOPEHHOTO BEIIECTBA K TOBEPXHOCTH aIcOPOEHTa, 2 - MPOHUKHOBEHHE
MOJIEKYJI pAaCTBOPEHHOTO BEIECTBA B IOPHI aicopOeHTa, 3 - 00pa3oBaHIEe MOHOCIIOS U3
ajicopOupyeMoro BelecTBa

OTOT BUJ aACcOpPOLUU SIBISETCS CIOXKHBIM, T.K. C OJHOM CTOPOHBI HEOOXOAMMO YYHUTHIBATH
B3alMOJICIICTBIE MEX Y MOJIEKYJIaMU PACTBOPUTENISI U PACTBOPEHHOIO BEIIECTBA, a C JPYTOM CTOPOHBI —
CJIO)KHOE CTpPOEHHUE MOBEPXHOCTH TBEPJIOTO aCOpOEHTA.

K uyncny Hanbosnee pacrpoCcTpaHEHHBIX TOPUCTHIX aJCOPOEHTOB OTHOCAT aKTUBUPOBAHHbBIE YIIIH,
I10JIy4aeMble U3 KAMEHHOI'O yIJIsl, AepeBa, dKUBOTHBIX KOCTEH, OPEXOBBIX KOCTOUEK U .

AncopOupyroiiee JIeHCTBHE AaKTUBUPOBAHHOIO YIJIi OOYCJIOBJIEHO €ro OOJbIIONW yeNbHOM
MOBEPXHOCTBHIO, YTO MO3BOJISIET UCIIOJIB30BATh 3TOT aJCOPOEHT JUISl PA3IMYHBIX LEJIel: U3BJICUEHUE U3
PacTBOPOB MOCTOPOHHMX BEILIECTB, MOTJIOIEHHE I'a30B, 00ECIBEYMBAHNE KUKOCTEH H T.JI.

N3yuenue agcopOuuy MUIIEBOrO KPAcUTEINs HA TBEPAOM aJICOPOEHTE OCHOBAHO HA M3MEHEHHUHU



KOHIEHTPAllMU KpacuTelass B pacTBOpe A0 M IOCIE€ KOHTakTa C aacopOeHTOM. 3a yMEHbIIEHHEM
COJIEpKaHUsI KPaCUTEIsI B pACTBOPE B Pe3yJIbTaTe aJCOPOIIMH MOYKHO CIICTUTH BU3yaIbHO HIIU MPOBOIUTH
KOJIMYECTBEHHBIE U3MEPEHUS PA3INYHBIMU METOJaMH (TUTPOBAHUE, CIEKTPOPOTOMETPHS).

A0c0p6uueﬁ Ha3svleaemca___CaMoOnpou360ibHoe uU3MeHeéHue Konyenmpauuu KOMHROHEHmMa 6
NOBEPXHOCHMHOM CJjl0€ nO CPABHEHUIO C e20 Kouuenmpauueﬁ 6 obveme.

Bosiee otHyto (hasy, onpenenstonryto (HopMy TMOBEPXHOCTH, HPUHSATO HA3bIBATh_a0COPOCHIMOM:
BEIIIECTBO, MOJICKYJIbl KOTOPOTO MOTYT aJICOPOMPOBATHCS, - adcopomusom (adcopoamom).

IIpuGopsl U peakTUBBI: AaHATUTHYCCKUE WM TEXHUYECKUE BEChl; S mpoOupok; 1 mepHas kosbda Ha 50
cM°; IpaJyMpoBaHHBIE THNETKH Ha 1, 5 cM>; NHUINEBOH KpacuTenb (II0 YKA3aHUIO IPENOaBaTeNs):
kpacubiii (E122), 3enensiit (E142), cunmii (E132), sxentoiit (E102), po3ossiii (E124); aktuBUpoBaHHBIN
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 METKU AUCTUILTMPOBAHHON BOIOH ¥ TIIATEIBHO NEPEMEIIHBAIOT.

B 5 mpoGupok BiMBalOT yKa3aHHblE B Ta0JauLe KOJWYECTBA PAcTBOpPa IPUTOTOBIECHHOTO
KpacuTes U IUCTHIUIMPOBaHHOU BoAibI. [lomydeHHyto cMech epeMeInBaroT. Takum 00pa3oM HoayqaroT
pacTBOPBI KpAaCUTENS Pa3IMUHON KOHLIEHTPALIUH.

B3BemmBaroT Ha TEXHMUECKUX Becax HaBeCKH akTuBHUpoBaHHOrO yriis no 0,005 r

3areM B KaX/1yt0 IPOOMPKY BHOCAT HABECKY aKTUBUPOBAHHOTO YIJISl, YHEPIMYHO MEPEMELINBAIOT U
3aCeKaloT BpeMsl.

HaOnromaror 3a M3MEHEHHEM IIBETa pacTBOpa B MPOOMPKAX M OTMEYAIOT MOMEHT, KOT/ia pacTBOP
MOJTHOCTBIO 00ECIBETUTCS. DTO BpeMsI YKa3bIBAIOT B TaOIHIIE.

Taoauma
Howmep pactBopa 1 2 3 4 S
O0BeM pacTBOpa UCXOTHOTO 0,2 0,4 0,6 0,8 1,0

kpacutens, Vo, M

O6beM JTUCTUJUTMPOBAHHOM 4.8 4.6 4.4 4.2 4.0
BOIBI, VH20, MII

MaccoBast KOHLIEHTpaLus
MPUTOTOBIIEHHOTO pacTBOpa
kpacurens, C, /1

Bpewmsi, 3a KoTopoe rcue3aeT okpacka
pacTBOpa B pe3ynbTare aacopouuu, t,
MUH

OBPABOTKA 3KCIIEPUMEHTAJIBHBIX TAHHBIX

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



VI.

2. CrposT rpaduK 3aBUCHMOCTH BPEMEHH JI0 MOJIHOTO 00ECIBEYMBAHUS PaCTBOPa, (MUH), OT 0Obema
pacTBopa MCXOAHOTO Kpacutens, Vo, (M), WM MacCOBOM KOHIIEHTpaIlUu pacTBopa kpacurens, C,
(t/m).

[To ropu3oHTaNBHOM OCH (a0CITHCC) OTKIIABIBAIOT 00BEM pacTBOpa HCXOIHOTO Kpacutens Bodpasiie, Vo,
(M), wim MacCOBYIHO  KOHIICHTpAIMIO pacTBOpa Kpacurens B oOpasie, C,
(T/7), a MO BepTHKAIBHOMN OCH (OpJAMHAT) — BPEMsI JI0 MOJTHOTO 00eCIBEYMBAHUS
pactBopa, (MUH).

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

3. Ha ocHOBaHMH TOJy4E€HHBIX JaHHBIX CJIETAaTh BBIBOJ O 3aBUCHMOCTH BEJMYHUHBI a7COPOIMU 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.

+ Jlon. MaTepuaiisl [ DeKTpOHHBIN pecypc; Pexxum mocryma  http://www.znanium.com

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

Craspononb: Arpyc, 2012. - 88 c.: ui. ; [DAeKTpOoHHBIN pecypc]. — Pexum
noctyna:_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.- (Bwicuiee oOpa3oBanue: bakamaBpuar).-

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

bopmiesckuit A. . ®usnueckas xumus. Tom 2. CratucThueckas TepMoaMHaMHUKa: yueOHuk / A. S

bopmesckuii. — Mocksa: Muppa-M, 2017. — 383 c. - (Beicuiee obpazoBanue: bakanaBpuar).-

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

0) JononmuuTenpHas TUTEpaTypa:

. CeupuznoB B. B. ®usnueckas xumus: ydyebHoe nocodue / B. B. Csupunon, A. B. CupumoB. —

OnextpoH. naH. — Cankr-IlerepOypr: Jlans, 2016. — 600 c.
—[DnexTpoHHBI pecypc] - Pexum JIOCTyma:
http://e.lanbook.com/books/element.php?pll_id= 87726

. BunokypoB A. U. ®dusmueckas xumuda: nadoparopHsli npaktukym / A. W. Bunokypos, P. W.

Bunokyposa, O. B. Cunkuna. - Homkap-Omna: TITTY, 2016.

- 80 c.: cxem., Tabi. - bubmmorp.: ¢.76. - ISBN 978-5-8158-1780-7 ; [DnekTpoHHBId  pecypc]. —
Pexxum JOCTYyIIA:

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

. Mopauesckuii A. I'. ®usnueckas xumus. ['ereporennsie cucremMsl: yueb. nocodue / A.I'. MopaueBckuid,

E.I'. ®upcoBa. — DnektpoH. nan. — Cankt- [letepOypr: Jlanp, 2015. — 192 c. - [DnekTpoHHBIHI pecypc]|
— Pexum nocryna: http://e.lanbook.com/books/element.php?pll_id=60048

Ilepeuenn pecypcoB HH(POPMALUOHHO-TEJICEKOMMYHHKALMOHHOMI ceTH
«HHTEepHeT», HEOOXOAMMBIX /ISl OCBOCHHS THCIUIIIHHBI

YueOHble MaTepHabl 0 GuU3nIecKoi Xumun - Chem.msu.su. [DnexkrponHslii pecype]. - URL:
www.chem.msu.su/rus/teaching/phys.htm.

http://www.xumuk.ru/
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https://www.google.ru/url?sa=t&rct=j&q&esrc=s&source=web&cd=20&ved=0ahUKEwjg3paF8P3TAhWCDpoKHU0iCgA4ChAWCFUwCQ&url=http%3A%2F%2Fwww.chem.msu.su%2Frus%2Fteaching%2Fphys.html&usg=AFQjCNFGg9_XXkFU2hu449FEwd6E5adAdQ
http://www.chem.msu.su/rus/teaching/phys.htm
http://www.xumuk.ru/

©o 0k w

http://nehudlit.ru/books/subcat283.html
http://lwww.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

DIIEKTPOHHO-OUOIMOTEYHBIE CHCTEMBI:
OBC «YHuBepcureTckas oubdbanoreka onmaiiny - http://biblioclub.ru
DBC «Jlanby - https://e.lanbook.com

3BbC «MH®PA-M» - http://znanium.com
e-library — https://elibrary.ru

TpeOoBaHusi K peMTHHI-KOHTPOJIIO

Monynu Tembl Bujasl pador banibl
[lepBbIii 3aKOH TEPMOAMHAMUKH. [DnekTpoHHas Tabnuua J1.1.
Bropoe Havano tepmoarHaMuk |[MeHieneesa 3,5
PacTBOpBI 3IIEKTPOIUTOB.
I Mmonyan Konuenrpanwus. KOHCIIEKT 110 TepMOMHAMHKE 3,5
KosnmuratuBHble CBOMCTBA
PaCTBOPOB. JlabopaTopubie paboTh (2 1mIT.) 10
Teopust 3MEKTPOIMTHUECKON
TACCOLAALAN [IpoBepOUHBIH TECT 3
Hroro I moayiab: 20
DIIEKTPOITPOBOITHOCTh [ToaroroBka npe3eHTaIUu. S
[PACTBOPOB 3JIEKTPOJIUTOB. JTokma
Dusuko-xuMuyeckue Meroasl  JlaboparopHbie paboThI (2 mIT.) 12
11 MmoayJib
HCCIIEIOBAHUS.
DoToxuMuyeckue pCaknuun KOHTpO JIbHBIN TECT 3
(OCHOBHBIE TIPUHITUIIBI
«3eJIeHON XUMUK
Hroro II moayan: 20
HUroro 3a 1Ba MmoayJisi: 40
3auer 40
Bcero: 100
MNPUNJIOKEHUE 4
9. CBeneHust 00 00HOBJIeHNY padoueid IPOrpaMMBbl THCHUILIHHBI (MJIH MO/TYJIs)
No Oo0HoBJIeHHBbIH pa3ien padoueii Onucanue BHECEHHBIX PekBU3UTHI JOKYMEHTA,
IL.I1. nporpaMmmMbl JAUCHHUNJIUHBI H3MEeHeHM I yTrBEepAMBUICTI 0O UBMCHCHUSA
[TepeueHp mpoOrpaMMHOTroO B nepeuenn [Tporokou 3acenanus kadeapst
obecrieueHUs MIPOTPaAaMMHOTO 300J10ruu ¥ huzronoruu Ne 6
1 obecrieueHus 700aBIeH 0T 26.04.2024
MHoro¢pyHKINOHAIBHBIN
penakrop ONLYOFFICE
2.
3.
4.
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