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ABSTRACT
Bachelor’s degree in direction 04.03.01 — Chemistry,

Study profile “Fundamental Chemistry”

Course title: Physical Chemistry

Basic part of Block 1, 11 credits

Instructor: Andrey Pavlovich Artemyanov

Methodical complex of the discipline "Physical Chemistry" is designed for
students 3 - year students in the direction 04.03.01 "Funamental Chemistry" in
accordance with the requirements of the GEF 3++ in this direction and the position
of teaching complex disciplines of educational programs higher education (approved
by the Acting Rector of Palo 12.03.2015 Ne 210).
Discipline "Physical Chemistry" is included in the base part of science cycle.

Total labor discipline development is 504 hours. Curriculum provided lectures (
108 hours) , laboratory works (162 hours), practical works (54 hours), independent
work of the student ( 180 hours ) . Discipline is implemented on 3 courses in 5,6-th
semesters :
Course description: Contents discipline includes the following topics: chemical
thermodynamics, theory of solutions , chemical equilibrium , chemical Kinetics |,
catalysis, electrochemistry, surface phenomena.

Discipline "Physical Chemistry" logically and meaningfully related to such
courses as: "Physics", "Mathematics", "Inorganic Chemistry"
In accordance with the GEF VPO on the direction of training implementation
competence approach involves extensive use of active and interactive forms of
training ( computer simulations , case situations ) combined with extracurricular work
to create and develop the professional skills of students. The share of employment
spent in interactive forms, in particular lecture type classes using multimedia
equipment, conducting seminars using computers to perform calculations give
individual tasks and parsing , is not less than 30%.

The objectives of the educational program: Discipline aimed at the formation
of general competencies of the graduate.

Suggested activities of the graduate (Learning outcomes):

e0W ns the methods of recording and processing the results of chemical
experiments (PC-1)

eHas experience in the commercial equipment used in analytical and physico-
chemical studies (PC-2)

e0wWns the basic theory of the fundamental areas of chemistry (PC -3)

ehave the skills to work in the modern scientific and educational equipment in
conducting chemical experiments (GPC-1)



eowns the methods of selecting the material for theoretical studies and
laboratory work (GPC-6)

Training complex includes:

« working curriculum discipline;

* lecture notes ( detailed plan of lectures containing the problematic issues);

» materials for practical training ( theme and content of the workshops );

 Materials for students' independent work;

» teaching materials;

* list of sources ( including online resources);

* glossary

The advantage of this complex is the presence of guidelines for laboratory work
, as well as tasks for independent work in preparation for tests and exams.

Main course literature:

1. Eremin V.V. Osnovi fizicheskoy himii [Fundamentals of Physical
Chemistry].-Moscow: Binom. Laboratory Znaniy, 2013. — 263p (rus)- Access..

http://znanium.com/catalog.php?bookinfo=485705

2. Kharitonov , U.Y. Fizicheskaya himiya [Physical chemistry : textbook for
higher professional education]. — Moscow: GEOTAR Media , 2013. - 608 p. (rus)-
Access: http://lib.dvfu.ru:8080/lib/item?id=chamo:695584&theme=FEFU

3. Gorshkov V.I. Osnovi fizicheskoy himii [Fundamentals of Physical
Chemistry. Textbook for Universities]. - Moscow: Binom. Laboratory Znaniy, 2010.
- 407 p (rus)- Access:
http://lib.dvfu.ru:8080/lib/item?id=chamo:357080&theme=FEFU

4, Kharitonov Y.Y. Fizicheskaya himiya [Physical chemistry: textbook]. -
Moscow: GEOTAR Media, 2013. — 608p(rus)- Access:
http://www.studentlibrary.ru/book/ISBN9785970423905.html

5. Belyaeva A.P. Fizicheskaya i kolloidnaya himiya [Physical and Colloid
Chemistry. Guide to practical training: Textbook].- Moscow: Binom, 2012. - 320 p.
(rus)- Access:.http://www.studentlibrary.ru/book/ISBN9785970422076.html
Form of final knowledge control: exams
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http://www.studentlibrary.ru/book/ISBN9785970422076.html

AHHOTaUMs K pado4eil mporpaMMe TUCIHUILINHBI
«DuznyecKkas XUMHI»
Hucnummaa «dusnueckas XuMus» pa3paboTaHa i CTYJICHTOB HaIlpaBJICHUS

04.03.01- Xumwus, npoduibp «DyHaameHnTanbHass xuMus» B cooTBeTcTBUu ¢ OC
JAB®Y no nanHomy HampaBiieHHIO. BxonuT B 0a30Byl0 4acTh y4yeOHOTO IjIaHa:
b1.5.11.01. Tpynoemkocts nucuumimHbel 11 3aderHbix enuuun (396) wyacos.
JlucrunimHa BKITIOYaeT 72 daca Jiekiuid, 144 yacoB mabopaTOpHBIX 3aHATHH, 54
YacoOB MPAKTUYECKUX 3aHATUN U 126 4acoB caMOCTOSATENBHON pabOThI, B TOM UHUCIE
81 yac oTBOAMTCS HA MOATOTOBKY K SK3aMeHy. Peann3syercs B 5 u 6 cemectpax.

HucunminHa «@u3nueckas XUMUs» ONMUPACTCS HA 3HAHUS, YMEHUS W HABBIKH,
YCBOCHHBIE MPU HW3YYEHHHM TaKWX AUCUUIUIMH, Kak «Heopranumueckas Xumus»,
«Duzuka», «AHaTUTHYECKAsT XUMUD», «MaTeMmartnka». 3HaHUA, MOJYYEHHBIE MPH
U3YYEHUU IUCUUIUIMHBI «Du3ndeckas XUMHsD», HCIOIb3YIOTCS IPH BBINOJHEHUU
KBAIM(PUKAUUOHHBIX pador. CopepkaHue AUCHUIUIMHBI BKIIIOYAET CJEAYIOLINE
BOIIPOCHI:  XUMHUYECKas TEPMOJAMHAMHMKA, TEOpUsS PpPaCTBOPOB, XHMHUYECKOE
paBHOBECHE, XUMHUYECKas KUHETUKA, KaTalHu3, OJIIEKTPOXUMUS, IOBEPXHOCTHBIE
SBJICHUSL.

Heab: naTe 6a30BbIE CBEACHUS 110 PUINIECKON XUMHUH U C(HOPMUPOBATH
TEOPETUUECKUM PyHAAMEHT I U3Y4eHHsI TPOPUIBHBIX XUMHUKO-TEXHOJIOTMYECKUX
JUCLUTUINH

3agayu:

1. ®opMupoBaHuEe 3HAHMA, YMEHUA W HABBIKOB [0 U3YYEHUIO OCHOB
XUMUYECKON TEPMOAMHAMUKA W MX MPUMEHEHHUs ISl PacueToB SHEPruu CBA3H,
TEIUIOThl PEaKUH, MOArOTOBKE YYEOHBIX TUAAKTUUYECKHX MATEpHUajoB K ypoKaMm IO
XUMUH.

2. ®opMupoBaHWE 3HAHWUW, YMEHMM W HABBIKOB MO TMPUMEHEHHIO KOHCTaHT
paBHOBECHS PEAKIUH, XMMUYECKUX MOTEHLIHAIOB KOMIIOHEHTOB PacTBOPOB, B TOM
YHUCJe, PACTBOPOB 3JIEKTPOJUTOB, MO H3YYEHUIO OCHOB (DOPMaIbHOW KHHETUKH
XUMUYECKUX MPOLECCOB

3. ®opMupoBaHWE 3HaHWK, YMEHWH W  HABBIKOB A aHaJIn3a
HKCIIEPUMEHTAJIbHBIX JAHHBIX 110 KWHETUKE C LIEJIBIO ONPEAEIICHNS MOPAIKA PEAKIIUH,
BBISIBJICHUSI CJIOKHBIX PEAKIUNA W JIMMUTUPYIOIIUX CTAAUid B KHUHETHUKE CIIOKHOTO
nporecca.

Jljig ycremHoro u3y4eHusi AMCUUIUIMHBL « Pu3nyeckas XUMHs y 00ydaroIuxcst
JOJKHBI ObITH COPMHUPOBAHBI CIIEAYIOIINE MPEIBAPUTENbHBIE KOMITIETCHIINH

e3HAHUE OCHOBHBIX pA3/JCJIOB HEOPraHUYECKOW, AHAIUTUYECKON XHUMUHU,
(bU3UKY U MaTEMATHKH.

e YMEHUE NMPUMEHATH MOJyYECHHbIE NP W3YYEHUN OCHOBHBIX Pa3/eliOB XUMUU
3HaHMS K OOBACHEHUIO (PAKTOB U PEIICHUIO PaCUETHBIX 3a]1ay.



e HaBbIKM MPOBEICHUS XMMHUSCKUX OIBITOB U OOBSICHCHHS UX PE3YJIbTATOB.

[InaHupyemble pe3yibTaThl OOYYEHHS 10 JAHHOW JUCHUIUIMHE (3HAHMS,
YMEHUS, BIQJICHUS), COOTHECEHHBIC C IUIAHUPYEMBIMH pE3yJIbTaTaMH OCBOCHHS
00pa30BaTeILHOM MPOTPAMMBI, XapaKTePU3YIOT 3Talbl (DOPMHPOBAHMS CIICTYIOIIHX
KOMITETCHIIUN (0OIIEeKyIbTypHBIE/ o0menpodeccnoHanbHble/ MPodhecCHOHATBHBIC

KOMITETCHITMH (3JIEMEHThI KOMIIETCHITUI)):

Koa n
(])OpMI)c'JaIHPOB Jransl GopMUPOBAHUSA KOMIIETEHIUHN
KOMIIeTEeHIIUH
OIIK-1 - | 3Haer OyHaaMeHTadbHble pazzienbl (U3NYECKOW XUMHUU TPHU
CrnocoGHOCTh | (IOpPOroBBIN | PELIEHUH MPO(PECCHOHATIBHBIX 3a/1a4
UCIIONb30BaTh | YPOBECHB)
[I0JIy4YE€HHBIE yMeeT NPUMCHSTh  3HaHWS  (QYHIAMEHTAIBHBIX  Pa3/ciioB
3HaHWA (mponBUHYT | pU3UYECKOW XMMHU TpPU PELICHUH MpodeccrOHaTbHBIX
TCOPECTUYCCKHU I,If/'[) 3a71a4
X OCHOB HaBbIKAMU TMPUMEHEHUS 3HAaHUN (QyHIAMEHTAJIbHBIX
ynnameHTaib pa3nenoB  (GU3MYECKONM ~ XMMHUHM  TpU  pElIeHUU
HBIX Pa3fciioB o HOHAJIbHBIX 9
XHMHI/II) on saeer podeccuonan 3an1a
pellICHHH (BBICOKHIN)
npodeccruoHan
bHBIX 33]1a4
OIIK-6 — | 3Haer
. | TexXHUKy 0e€30macHOro OOpalieHus] € XUMHUYECKHUMH
3HaHHEM HOpPM | (IIOPOTrOBBIN
MaTepuaiamMu U 000pyI0BaHUEM
TEXHUKHU YpOBEHbB)
6e30macHOCTH ymeer NPUMEHSTh 3HAaHHWA HOPM TEXHUKH Oe30MacHOCTH
" YMEHHEM (nponBuHyT oOpareHus © XMMUYECKUMU MaTepHalamH, pabote Ha
peann3oBaTh bii) COBPEMEHHOM y4eOHO-HaydHOH ammapaType W peains3yer
ux B UX B JJAOOPATOPHBIX U TEXHOJIOTHMYECKUX YCIOBUAX
1abopaTOPHBIX HaBbIKAMM  TIPUMEHEHUS 3HAHUM HOPM  TEXHUKH
171 — 0e30macHOCTH oOpareHus ¢  XMMHYECKHMHU
TEXHOJIOTHYEC (BbICOKM) MaTepuagamu, paboTe Ha COBPEMEHHON y4eOHO-HayIHOU
KHX YCIIOBHSIX anmnaparype, HaBblIkaMH pealiu3allii UX B J1a0OpaTOPHBIX
1 TEXHOJIOTUYECKHUX YCIOBUSIX
IK-1 - | 3paer
Cl1ocoBHOCT | (rioporoBbiii OCHOBHbIE TpeOOBaHUS K MPABWIBHOMY BBIIIOJHEHHUIO
e — yPOBCHS) paboThI MO MpeAaraéMbIM METOAUKAM
CTAHAPTHBIC | yyeer IPUMEHSATh  3HAHUS ~ OCHOBHBIX  TpeOOBaHMH K
Orepanin - 1O | (qpojBUHYT | NPaBHILHOMY BBINOJHEHHIO PAOOTHI 110 MPEIIaraeMbIM
HPCIUIAraCMbIM | ppi) METOIUKAM
METOAMKaAM
BJIaJI€ET HaBBIKAMH  TPABWJIBHOTO  BBIMOJHEHUS  (DU3UKO—
(BBICOKHMH) | XUMHUYECKHX PabOT MO MpesiaraeMbIM METOUKaM
MK-2 3HAeT YCTPOMCTBO W  NPHUHLUIBI  pabOThl  COBPEMEHHOU
Bnaneer (moporoBbIil | anmapatypsl UIsl €€ HMCIOJb30BaHUS MpPH MPOBEICHUU
6a30BBIMU YpOBEHbB) (U3HKO-XMMHUYECKUX HCCIIEA0BaHNUN
HaBbIKAMH ymeeT NPUMEHSITh 3HAaHUS YCTPONCTBA U TPUHIUIOB PaOOTHI
MCIIOJIb30BaHN | (IPOJBUHYT | COBPEMEHHOM ammapaTyphl JJi €€ HCIOJIb30BAHUS TpPH




'y bIi1) MIPOBEACHUH (DU3UKO-XUMHUUECKUX UCCIIEIOBAaHUH.
COBPEMEHHOM
armaparypel
npu BIaJCET HaBBIKAMHM TMPUMEHEHHS] COBPEMEHHOM armapaTtypbl Jist
MPOBEJICHUHN (BBICOKHI) | IpH MPOBEACHUHU (HU3UKO-XUMHUYECKUX HCCIICTOBAHUI
Hay4HbIX
HUCCIIETOBAHUN
K-3 - | 3HaeT
. | ®yHIaMeHTalIbHbIE 3aKOHbI W OCHOBHBIE TOHATHS
Bnaneer (moporoBbIit o
. (bU3HUYECKON XUMUU
CUCTEMOM YPOBEHB)
byHIaMeHTallb | yMeeT MPUMEHSTh 3HAHUS OCHOBHBIX MMOHATHH n
HBIX (mponBUHYT | QyHIAMEHTATBHBIX 3aKOHOB (PH3UYECKOW XUMUU JUIS
XHMHYSCKHX 13179 MPOBEACHUS (DU3UKO-XUMHUECKUX HCCICIOBAHUI
MOHATHH S HaBbIKAMH ITPUMEHEHUS 3HAHUUI OCHOBHI?’IX MOHATHI U
(BbicoKuil) (byHIaMEHTAlIbHBIX 3aKOHOB (DU3UYECKOM XI/IMUI/II/I IS
MIPOBEJICHUST PUBUKO-XUMHUYCECKUX HCCIICTOBAHUI

Jlnst hopMHUpoBaHUs BBIIIEYKA3aHHBIX KOMIIETEHIIMA B paMKaxX JHCHUILTAHBI
«Duznueckass  XUMHUS» ~ NPUMEHSIOTCS  CICAYIOIIME  METOAbl  aKTUBHOIO/
WHTEPAKTUBHOTO OOY4YEHHUs: JIeKIMU-Oecelbl, MPOOJEMHBIE JEKIUU, TPYHIOBOI
pa300p pacyeTHBIX U SKCHEPUMEHTANBHBIX XUMUUYECKUX 3aJ]1ay, UCCIEI0BATEIbCKHIMA
METOJI.

|. CTPYKTYPA U COJEP)KAHUE TEOPETUYECKOM YACTH
KYPCA

5 cemecTp. Xumnuyeckass TepMOAUHAMUKA, (a3bl IEPEMEHHOI0 COCTABA,
XUMH4YecKoe paBHoBecue (54 yaca)

Moayas 1. Xumnuyeckasi TepmMoguHamMuKa (24 yaca)

Paznen 1. Beegenue. OCHOBBI XMMHUYeCKOil TepMoauHaMuKu (124yacos).

Tema 1. IlocTy1aThI M OCHOBHBIE MOHATHS XUMHYECKONH TEPMOAUHAMUKHA
(4 yaca), ¢ HICIOJIL30BAHMEM METO/Ia AKTUBHOI0 00y4YeHUsI — MPO0OJIeMHAast
Jekuus (4 gyaca).

TepMoaMHAMUYECKUE CUCTEMBI U TEPMOJUHAMUYECKUA METOJT UX OMUCAHUS.
TepMuueckoe paBHOBECHE CUCTEMBI. TepMOIMHAMUYECKHUE IEPEMEHHBIE. Y DABHEHHE
COCTOSIHUS UJI€aJIbHOTO Ta3a.

Tema 2. Tensiora 1 padoThl pa3jau4HoOro poaa (4 yaca), ¢ HCHOJIb30BAHHEM
MeTO0/1a AKTUBHOI0 00y4eHus1 — npodsemMHas Jekuus (4 yaca).

Brramncnenre paboThl pacimpeHust A Pa3TuIHBIX TPOIECCOB U PA3TMYHbIX
ra3zoB. [IepBbIil 3aKOH TEPMOIMHAMHUKH.

Tema 3. Tepmoxumus (2uaca)

OCHOBHBIE MTOHATUS TEPMOXUMHUHM. 3aKOH ['ecca u ero ciencTus.

Tema 4. 3aBUCHMOCTH TeIJIOBOT0 d(PpeKTa peakuu OT TeMnepaTrypbl (2
qaca).

Pa3znen 2. Bropoii 3axkon Tepmoaunamuku (12 yacos)



Tema 1. Bropoii 3ax0oH TepMOAMHAMMKH (24aca), ¢ HCMOJIb30BAHNEM
MeTO0/1a AKTUBHOI0 00y4eHusI — MpodJaeMHas Jekuus (2gaca).

@OopMyIUPOBKH BTOPOrO 3aKOHA TEPMOJIMHAMUKH. Y paBHEHNE BTOPOTO Hayaja
tepMmoauHaMuku. HepaBenctBo Kitaysuyca, ero cMbIca U IpUMEHEHHE.

Tema 2. Tepmoaunamuveckune pyHkuuu (4 yaca), ¢ HCIOJIb30BaAHHEM
METO0/1a AKTHBHOT0 00yUeHUus — mpodaemMHasn jJekuus (4 yaca).

DOHTponwus Kak (PyHKIHS cocTossHUA. VI3MeHeHNEe SHTPONTUN N30 TMPOBAHHON
CUCTEMBI U HarpaBiieHue nporecca. CBodoanHas sueprus [ enpmroinbia. CBoOOHAS
sHeprust [ mooca.

Tema 3. ®ynaamenrajbHbie ypaBHenusi 'u6oca (6 yacon), ¢
HCI0JIb30BAHMEM METO/IA AKTUBHOI0 00yueHHsi — MpodJjeMHas Jexkuus (6
4acoB).

Xapakrepuctuueckue GyHKIIUU. Y CIOBHUSI PAaBHOBECHS U KPUTEPUU
CaMOITPOU3BOJIBHOTO MPOTEKAHUs MPOLECCOB. XUMUYECKUN OTECHIMAI.

Moayas 2. ®da3bl nepeMeHHOro cocrasa (16 yacos)

Paznea 1. PacTBopbl. @a3oBbie paBHOBecusi (12 yacoB)

Tema 1. TepmoauHamu4eckasi Teopusi pacTBopos (6 yacos), ¢
HCIOJIb30BAHMEM METO/Ia AKTHBHOI0 00y4eHus1 — mpodaemMHast Jekuus (6
4acoB).

KomnnratueHasie CBOKMCTBA UI€ATBHBIX PACTBOPOB

Tema 2. [TapumnajibHbIe MOJIbHBbIE BEJUYHHBI

[TapunanbHble MOJBHBIC BEIMUMHBI U UX OMPEICICHUE U3 ONBITHBIX JaHHBIX.
VYpaBaenus ['u66ca-/Irorema (2 gaca).

Tema 3. PaBHOBecHe :KUAKOCTh-nap (4 4aca), ¢ HCMOJb30BAHMEM METO/A
AKTHBHOIO 00yueHus1 — mpodJieMHas Jexkuus (4 yaca).

PaBHOBecHE KUIKOCTh-TIAP B JBYXKOMIIOHEHTHBIX CUCTEMAaX, TUarpaMMbl
COCTOSIHUSI CUCTEM B KOOpAMHATaX TeMIlepaTypa-cocTaB, JaBJIE€HUE-COCTaB.

Pazgen 2. IIpaBuia ¢pa3 'nd60ca u ero npuMeHeHHe K rereporeHHbIM
paBHOBecusiM (4 yaca)

Tema 1. lmarpamMMbl COCTOSIHUSI OJJTHOKOMIIOHEHTHBIX cHcTeM (2 4aca), ¢
HCIOJIb30BAHMEM METO/Ia AKTUBHOI0 00y4eHus1 — mpodjaeMHas Jekuus (24aca).

JlnarpaMMBbl COCTOSTHUSI OJHOKOMITOHEHTHBIX cucTeM. [IpaBuno ¢a3 ['ub6ca,
ero npuMeHeHue. TporHas Touka.

Tema 2. /lmarpaMmbl COCTOSIHMSI JABYXKOMIIOHEHTHBIX CHCTeM (2 yaca), ¢
HCII0JIb30BAHMEM METO/1a AKTHBHOI0 00yueHusi — mpodJjieMHast Jjekuus (2 yaca).

JlnarpaMMBbl COCTOSIHUSI JIBYXKOMITOHEHTHBIX CUCTEM, C OECKOHEYHOU U
OTPaHUYECHHOW PACTBOPUMOCTHIO. DBTEKTHKA, IPUMEPHI.

Moayasb 3. Xumnueckoe paBHoBecue (14 yaca)

Paznen 1. Xumuueckoe paBHoBecue (4 yaca)



Tema 1. Xumuveckne u aacopOuMOHHBbIE paBHOBecHs (2 4aca), ¢
HCI0JIb30BAHMEM METO/a AKTUBHOI0 00yUYeHHsI — MPo0JeMHAas JeKIus (2 yaca).

XUMHUUYECKOE PAaBHOBECHUE B MJICATIbHBIX U HEUACATIBHBIX CUCTEMAaX. BripaxkeHus
KOHCTAHT PaBHOBECHSI B XUMHUUYECKHUX U aJICOPOITMOHHBIX CUCTEMAaX.

Tema 2. 3akoH aeiictBusi Mmacc (2 yaca).

Paznen 2. Pacuersl XMMHYECKHX PABHOBECHUI NPH PA3JIMYHbIX
Temmeparypax (8 yacoB)

Tema 1. 3aBUCHMOCTH KOHCTAHT PABHOBECHS OT TeMIlepaTtypsl (4 yaca)

YpaBHeHUs 300aphl U U30X0Pbl XUMHUUYECKOU peakiiuu. Beioa. [Ipumenenus
JUJIsL OTIPEJICJICHUSI CMEIICHHSI PABHOBECHS M pacueTa KOHCTAaHT PAaBHOBECHSI.

Tema 2. O0mue cnoco0bI pacyera XUMHYECKHX PABHOBECH IIPH
Pa3IMYHBIX TeMIeparypax (2 yaca).

PacueTsl KOHCTaHT paBHOBECHs IO CBOOOIHOM sHEepruu [ nd0ca, MeTogoM
pUBEAEHHBIX dHepruii ['nbdoca.

Tema 3. Tounble pacyeTbl XMMUYECKHX PABHOBECHH NPHU PA3JIMYHbIX
TeMmeparypax (2 yaca).

PacyeTsl XMMHUYECKUX PABHOBECUM MPU PA3TUYHBIX TEMIEpaTypax METOJI0M
Temkuna-IlIBapimana

Pa3znen 3. DieMeHThI CTATHCTHYECKON TepMOoAMHAMUKHU (4 yaca)

Tema 1. OcCHOBBI JINHEIHO HEPABHOBECHOI TEPMOAMHAMMKH (2 yaca)

[TocTynarsl CTAaTUCTUYECKON TEPMOAUHAMUKN. MUKPO- U MAKPOCOCTOSTHUE
cucteMbl. Pa3osble ['- u p-npocrpancrea. @yHKIMY paclpeneseHus

Tema 2. Cymma no coctosiHusiM (2 yaca).

Brraucnenust rTepMoiMHAMUYECKUX (DYHKITUM, CTATUCTHYECKAs] TEPMOIMHAMUKA
PEATBHOIO Ta3a U KOHJICHCUPOBAHHOTO COCTOSIHUS BellecTBa. MoJeKyisipHas cymMmmMa
10 COCTOSIHUSIM M CyMMa 110 COCTOSTHUSIM MaKpOCKOITMYECKOW CHCTEMBI

6 cemecTtp. XuMuyeckas KHHETHKA, TEOPUS KAaTAJIM3a, dJeKTpoxumus (54
yaca)

Monyas 4. XumMuveckasi KHHETHKA (26 4acoB)

Paznen 1. @opmanbHas kuHeTnKa (14 yaca)

Tema 1. Kuneruueckue ypapHenus (4 4aca), ¢ MCNIOJIb30BAHNEM METO1a
AKTHBHOIO 00y4eHus1 — mpodJieMHas Jexkuus (4 yaca).

Kunetnueckue ypaBHEHUS pa3IMYHBIX TUTIOB peakiuii. OCHOBHBIC MOHATHS
XAMHUYECKON KMHETUKU. OnpeaeeHne KOHCTAaHThl CKOPOCTH U TIOPSIAKA PEaKIUU.
MonekyIsIpHOCTD 3JIEMEHTAPHBIX PEAKIIUAN

Tema 2. [Topsaaok peakuuu (4 yaca), ¢ HCNOJIb30BAHUEM METOAA AKTUBHOI'0
o0yueHusi — mpodJieMHas Jexkuus (4 yaca).

HeoOpaTuMble peakiuu IepBOToO, BTOPOTO M TPETHETO MOPSIKOB. MeTo bl
omnpeAeIeHUs MopsIKa peaKkIuu



Tema 3. Cnoxnble peakuuu (4 4yaca), ¢ MCNOJIb30BAHNEM METOAA
AKTHMBHOI0 00y4eHHUs1 — MpolJieMHas JeKkuus (4 yaca).

[TapannensHbie peakuuu. [TocnenoBaTenpHble peakiMU HA TPUMEPE ABYX
HEOOpaTUMBIX peaKklUii epBOTo MOpsIKa

Tema 4. Kunernka npoueccoB ¢ MHTepMeanaramMu (2 yaca), ¢
HCII0JIb30BAHMEM METO/Ia AKTUBHOI0 00y4YeHHsl — IPo0JIeMHas JeKuud (2 yaca).

Kunernueckuii aHanus3 npoueccoB, MPOTEKAOIIUX Yepe3 00pa3oBaHue
MPOMEKYTOUYHBIX MPOTYKTOB

Pa3zgen 2.3aBHCHMOCTh KOHCTAHTBI CKOPOCTH OT TeMIepaTypsbl (2 yaca)

Paznen 3. Teopun xumuveckoit kuHeTuku (10 yaco).

Tema 1. Teopusi coynapenmii (4 yaca), ¢ HCIIOJIb30BAHUEM METOA
AKTHBHOIO 00y4eHHs — npodJieMHas Jekuus (4 yaca).

Teopus coymapeHnil B XUMHUYECKON KUHETUKE. Teopus coyaapeHui B
MPUMEHEHUU K OMMOJIEKYJISIPHBIM PEAKIUSAM Pa3IMYHOTrO THUIIA.

Tema 2. Teopusi akTUBHPOBAHHOI0 KOMILIeKca (4 yaca), ¢
HCIOJIb30BAHMEM METO/Ia AKTUBHOT0 00y4eHus1 — mpodaeMHas Jekuus (4 yaca).
Teopus akTUBUPOBAHHOTO KOMILIEKCA B IPUMEHEHUHU K OMMOJIEKYIISIPHBIM
peakuusaM pa3nuyHoro tuna. CornocraBieHUe pe3yabTaTOB TEOPUU COYIapEHUN U

TEOPUHU aKTUBUPOBAHHOTO KOMILIEKCA. MOHOMOJIEKYJISIPHBIE PEAKITUU.

Moaysb S. Teopun katanausa (16 yacos).

Paznen 1. 'omorennbii 1 rereporeHHbid kataaus (10 yacos).

Tema 1. U3oTepmbl agcopOuum (2 yaca), ¢ HCIOJIb30BAHNEM METO/A
AKTHBHOIO 00y4eHHs — Mpo0JieMHas JeKkuus (24aca).

duznueckast 1 xuMudeckas ancopOirs. OCHOBHbBIE YPaBHEHUS U30TEPM
a7IcoOpOIIHH.

Tema 2. MexaHU3Mbl KATAJIUTHYECKUX peakimid (2 yaca), ¢
HCII0JIb30BAHMEM METO/IA AKTUBHOI0 00yueHHsI — MPo0JIeMHas JeKuud (2 yaca).
[IprMepbl MEXaHN3MOB KaTATUTHYECKUX PEAKIIUN. | OMOTrE€HHBIN KaTanus.

Tema 3. I'ereporennbiii kataaus (6 4acos).

OnpeneneHue CKOPOCTU KaTATUTUYECKON T€TEPOreHHON peakiuu. Y AeinbHas u
aTOMHAs aKTUBHOCTh. JHEPIUsl aKTUBALIMY I'€TEPOr€HHBIX KaTaJTUTUYECKUX PEaKIU.
Hanecennsbie kaTamu3aTopsl .

Paznen 2. Teopuu katanusa (6 yacos)

Tema 1. Teopuss myabTHILIETOB (2 4aca).

Teopus mynbTuruieroB bananauua. [IpyHIKUIBEI TEOMETPUYECKOTO U
HYHEPreTUYECKOr0 COOTBETCTBUSI

Tema 2. Teopusi akTUBHBIX aHcaMOJ1eil (4 Yaca), ¢ HCNOJIb30BaAHUEM
MeTO/a AKTHBHOI0 00y4eHus — npodaemMHasn jJekuus (4 yaca).
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Teopus akTUBHBIX aHCaMOJIeil. DIEKTPOHHBIE TIPEICTABIICHUS B TE€TEPOTEHHOM
KaTalause.

Moayasb 6. daexkrpoxumus (12 yacos).

Paznen 1. Teopus 3j1ekTpoiuToB (8 4acos).

Tema 1. Teopuss Appenunyca (2 yaca), ¢ HCIIOJIb30BAHHEM MeTOJa
AKTHBHOI0 00y4YeHusi — MpodaeMHas JeKuus (2 yaca).

OCHOBHBIE MOJ0KEHUS TEOPUH AppeHUYyCca. aKTUBHOCTU U CPEITHETO
kod¢duimenTa aktuBHOCTH. OCHOBHBIE JomylieHus Teopun Jlebas-I tokkens.
CoBpeMEHHBIE IPEACTABIEHUS O PACTBOPAX JIEKTPOJIUTOB.

Tema 2. HepaBHoBecHbI€ SIBJIEHHUS B 2JIEKTPOJMTAX (2 yaca), ¢
HCII0JIb30BAHMEM METO0/1a AKTHUBHOI0 00yueHMsl — MpodJjieMHAast JJeKuus (2 yaca).
HepaBHOBeCHBIE SIBJIEHHS B PaCTBOPaXx 3JIEKTPOJIUTOB. YKcna nepenoca u
MOABUYKHOCTU UOHOB. OUBNYECKUIN CMBICIT 3JIEKTPO(HOPETUUECKOTO U
penaKkcamoHHOro 3P PeKToB.

Tema 3. DiiekTpoXMMHUYECKHH MOTeHIHUAJ (4 Yaca), ¢ HCIOJIb30BaHUEM
MeTOJa aKTHBHOI0 00y4eHus — npodjaemMHasn jJexkuus (4 yaca).

[ToHATHE 3JIEKTPOXMMHYECKOTO MOTEHIINANIA . PABHOBECHBIE
anekTpoxumuyeckue nenu u ux IJC. JIBOHHOM 3JIEKTPUUECKUN CJIOU U €ro poJjb B
KHMHETHKE AJIEKTPOIHBIX IPOLIECCOB.

Pasznen 2. TepMoguHAMHMKA M KHHETHKA 3JIEKTPOXMMHUYECKUX MPOLECCOB
(4 yaca).

Tema 1. Craguu 3J1eKTPOAHOrO nmpouecca (2 yaca).

VYpaBuenus nudPy3noHHON KUHETHUKU. DUZNYECKUN CMBICIT SHEPTUH
aKTHBALUH B YCIOBUSIX 3aMEIJIEHHOIO pa3psiia.

Tema 2. Tok oOMeHa u nepeHanpsikeHue (24aca).

[TonsiTue u BeIpakeHue it Toka oomMeHa. CMBICI MepeHanpsiHKeHUS.
BripakeHust 3aBUCUMOCTH TOKA OT TIEPEHAIPSKEHMUS.

Il. CTPYKTYPA U COJIEP’KAHUE TIPAKTHYECKOM YACTH
KYPCA
JlaGopaTopHbie padoThI
5 cemectp (90 yacos)

JlabGopaTopHasi padora Nel BBoaHoe 3ansitue (5 yacoB).
Iiaan

1. TpeGoBaHus TEXHUKH 0€30MTaCHOCTH.

2. TpeboBanus K 0POPMIIEHUIO TAOOPATOPHBIX PAdOT.

3. [IpaBuna TabynmupoBaHUS BEIUYHMH.

4. TlpaBuiia mOCTpOEHUs rPaPUKOB.

5. JJabopaTopHoe 060pyaOBaHUE.

JlaGoparopuass  padora Ne2  OmpeneneHue  TeIJIOThI  CrOPaHUs
11



OPraHuYecKoro Bemiecrsa (5 4acoB), ¢ HCIOJb30BAHMEM METOAa AKTUBHOIO
00y4eHHUs — rPYNIIOBOIi pa3dop IKCNEePUMEHTAJILHBIX 3a7a4 (2 yaca).
[enws paboThl: onpeneneHre TeIIOThl CTOPAHKS TBEPAOTO TOIUIMBA MIPHU MOCTOSTHHOM
o0beMe U JaBJICHUH.
Iiaun

1. Onpenenenre TEMJIOBOTO 3HAYEHHUS KaJOpUMETpa MO CTAHIaPTHOMY BEIIECTBY

(6eH30lHAasT KUCITIOTA)
. OnpezenieHne 3aBUCUMOCTH TEMIIEPATYPBI PEAKLIUU OT BPEMEHH
3. Pacyer TeminoTel cropaHus

N

Jlabopatopnast pab6ora Ne3 OmnpenesieHue TemioTbl pacTBOpeHust com (5
4acoB), ¢ UCMOJb30BAHMEM MeETO/Ia AKTMBHOIO 00y4eHHUs] — IPYNIIOBOii pa3dop
JIKCIIEPUMEHTAJbHBIX 32724 (2 yaca).

[enb paboTel: OnpeneneHue TerI0Thl PpAaCTBOPEHUS COMH.
Iian
1. Onpenenenue TEMIOBOrO 3HAUEHUS KaJOPUMETPA MO CTAaHAAPTHOMY BEILIECTBY.
2. OnpeneneHne 3aBUCUMOCTH TEMIIEPaTypbl paCTBOPEHUS OT BpEMEHU
3. Pacyer TemnoTel pacTBOPEHHUS

Jlabopatopuasi padora Ned IloctpoeHue nuarpammbl IJIaBiICHUST OMHAPHOMN
cMecH (S 4acoB), ¢ MCIOJIB30BAHNEM METO/a AKTHBHOI'0 00yYeHUs — IPYNIIOBOM
pa300p 3KcnepuMeHTaANbHbIX 3a1a4 (1 4ac).
ens padotsl: [TocTpoeHne quarpaMmbl IJIaBICHUS OMHAPHON CMECU
[1nan
1. ITpuroToBiieHHE CILJIABOB
2. OnpeneneHne 3aBUCUMOCTH TEMIIEpaTyphl CIUIaBa OT BpEMEHHU
3. Kanmubposka mpubopa v mocTpoeHue JuarpaMMbl COCTOSTHUSL.

JlaGopaTopHasi padora NeS Tepmudeckuii aHaIN3 OMHAPHBIX CUCTEM
(5 4acoB), ¢ HCHOJHL30BAHHMEM MeTOJAAa AKTHUBHOIO O0yuyeHMsT —
HCCJIeA0BaTeIbCKUIl MeTo (5 4acoB).
[ens padoTsl: Tepmudeckuii aHaaIu3 OMHAPHBIX CHCTEM.
Ilnan
1. ITpuroToBiieHHE CILJIABOB
2. OnpenesieHre 3aBUCUMOCTH TeMIIEpaTyphl CIlaBa OT BPEMEHU
3. Kanu6poBka npubopa v MOCTPOSHUE TUarpaMMbl COCTOSTHUS.

JlaGoparopnass padora Ne6 OnpeneneHue MOJISIPHOM MacChl PacTBOPHUMOTO
BEIIECTBA  METOJAOM KPHUOCKONMUM (5 4YacoB), € MCIOJb30BAHUEM MeTOa
AKTHBHOIO 00y4YeHHs — MCCJIeI0BATEILCKUI MeTo (5 4acoB).

[ens paboTer: Onpenenenre MOJISPHOM MacChl PacTBOPUMOTO BEIIECTBA METOJIOM
KPUOCKOIIHH.
Iian
1. Omnpenenenue TeMnepaTypbl KpUCTAIIU3ALUU BOBI.
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N

Onpenenenue TemnepaTypbl KpUCTALIU3ALMHA PACTBOPA.
3. Pacuer MonsipHOM Macchl PacTBOPEHHOI'O BEIECTBA.

JlabopaTtopnasi pab6ora NeS OrnpezenieHre MOISIpPHON pedpakiiiy BEIIECTB
(5 w4acoB), ¢ MHCHOJL30BAHHEM METOAA AKTHBHOIO OO0y4YeHMs] —
HCCJIeA0BaTeIbCKUIl MeTo (5 4acoB).
[ens padoThl: OnpeneneHre MOJIspHOM pedpakiiiK BEIIECTB.
ILian
Omnpenenenre MOJISIpHOHN pepaKIuu BEIIECTB.
Omnpenenenne MOJIIPHOH pedpaKIy cMeceil BEIEeCTB.
Pacuet MonsipHOIi pedpaKiiy BEIECTB.

&

o o

JlaGoparopHass pabora Ne7 li3ydyeHue paBHOBECHSI TOMOTCHHOM PEaKIUH B
pactBope (10 yacos).
[ens padoThi: M3yueHue paBHOBECHS TOMOTEHHOM peakIiu B pacTBOPE.
Iian
7. CmemnmBaHue PeareHToB JJIsi TOMOTEHHOM peakIuu B pacTBOpE.
8. TurpoBanue npod U3 TOMOTE€HHOT'O PacTBOpA.
9. VYcraHoBneHHE MOMEHTA PaBHOBECHS
10.PacueT KOHCTaHThI paBHOBECHUS

JlaGoparopHasi paGora Ne8 J[aBineHHWe HACBHIIIEHHOTO Mapa WHAWBUAYAJIbHBIX
)kuakocter (10 gacos).
[lens pabGotel: WM3ydeHue pAaBieHUS HACHIIEHHOTO Tapa WHIAWBUIYaTbHBIX
JKUIKOCTEH.

ILian

11. Kaymmbposka 6apomeTpa.

12. Co3nanue HACBIIIEHHOTO TTapa OPraHNYeCKOT0 PaCTBOPUTEIS.

13. V3mepenue gaBiaeHUs] HACBIIIEHHOTO TTapa MHAUBUIYATbHBIX KHIKOCTEH.

JlabopaTtopuass padora Ne9 IloctpoeHue nuarpammbl TJIaBJICHUST OWMHAPHOMN
cMecu (5 dYacoB), ¢ MHCNOJH30BAHHEM METOJa AKTHBHOIO OO0y4YeHHs] —
HCCJIeA0BaTeIbCKUIl MeTo (5 4acoB).
ens padotsl: [TocTpoeHne quarpaMmbl MIaBiICHUS] OMHAPHON CMECH

[Lman

4. IlpuroroBieHuE CIUIABOB

5. Omnpenenenne 3aBUCUMOCTH TEMIIEPATYPHI CIJIaBa OT BPEMEHU
6. KanubpoBka npubopa u mocTpoeHue JuarpaMMbl COCTOSIHUS.

JlaGopaTopHas pabdora  Nel0 Onpenenenue KPHOCKOIHUYECKOTO
Kod(pduImeHTa M CTENEHH DJISKTPOIUTHUYCCKOW THUCCOIMANMN KPHOCKOIMMYESCKUM
MerogoM (10 4acoB), ¢ HCHOJb30BAHHMEM METO/Ja AKTUBHOIO OOy4YeHUsl —
HCCIIeI0BATEILCKUHM MeTo (5 yacoB).

Ilens paboter: OmnpeneleHre KPHOCKOMUYECKOro Kod3(p(UIMEHTa H CTEICHH
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AIEKTPOJUTUYECKON TUCCOUNANMNA KPUOCKOTTMYECKUM METOIOM.
Il1an

14.Onpenenenue TemrnepaTypbl KPUCTALITU3AUNA BOJIBI.

15.0npenenenue TemrepaTypbl KpUCTAJIM3alUUA PACTBOPA.

16.PacueT MoJIIpHO Macchl pacTBOPEHHOTO BEIIECTBA — CIAOOTO IEKTPOIIUTA.
17.PacueT cTeneHu 1UCCOUAMU U KOHCTAHThl MOHU3AIMH CJIa00T0 3JIEKTPOJIUTA.
18.PacueT MOJIIpHO Macchl pacTBOPEHHOTO BEIIECTBA — CHIILHOTO AJIEKTPOJIUTA.

© 0o~

Jladoparopnass padora Nell Ilpumenenue meromna D/IC nns onpeneneHus
TEPMOJMHAMMYECKUX  IAPAMETPOB  XHMHYECKMX peakuud (5  4acoB), ¢
HCIOJb30BAHMEM METO01a AKTHBHOI'0 O0YYeHHMs — MCCJIeA0BATeJIbCKUH MeTox (5
4acoB).

Lens padotel: IIpumenenue meroga D/C nns onpeneneHuss TEPMOJAHMHAMHUYECKUX
[IapamMeTPOB XUMUYECKUX PEAKLIUH.

[1nan

M3mepenne I]C XUMUYECKUX PEAKIIH.

Omnpenenenue 3aBUCUMOCTH TeMIiepaTypbl 0T DJIC XUMHUYECKUX PEaKLIHM.
[Ipumenenne Meroma OJIC s onpeneneHus TEPMOAMHAMUYECKHX IapaMETPOB
XMMHUYECKUX peakuuii: sHeprus ' mob0ca, sHTpoIus, SHTAIBIUS.

JlaGoparopHasi padora Nel2 OnpeneneHue TEITOTh HEUTPAIU3ALNY.

(5 w4acoB), ¢ MHCHOJIL30BAHHEM MeETOAA AKTHBHOIO OOy4YeHUS —
HCCJIeA0BaTebCKUI MeTo (5 4acoB).
[enb paboTsl: OnpeesieHue TEMI0Thl HEUTpalnu3aluu.
[Inan
1. Onpenenenre TEIMJIOBOTO 3HAYEHUsS KaJOpUMETpa IO CTAHJAPTHOMY BEIIECTBY
(x7mopup Kamus)
2. OmnpesienieHre 3aBUCUMOCTH TEMIIEPATYPhl PEAKIIMA HEUTPATU3aIllK OT BPEMEHH.
3. Pacuer TeminoTel HEMTpaTU3aluK JJIs1 CUIIBHBIX KUCIOT U CUJIBHBIX OCHOBAHHM.

JlaGopaTopnass pa6ora Nel3 OmnpeneneHue TEMJIOTh HEUTpadu3aluu s
C1a0bIX M CUJIBLHBIX KHCJIOT (5 4acoB).
[ens padoTsl: OnpeneneHue TemIoThl HEUTpaIU3aIuu.
[Lnan
4. OmnpenesneHUe TEIUIOBOIO 3HAYECHUS KaJOpUMETpa IO CTaHJIAPTHOMY BEIIECTBY
(xJmopup Kamms)
5. Omnpenenennie 3aBUCUMOCTH TEMIIEPATYPhI PEAKIIMUA HEUTpaIU3allui OT BpEMEHHU.
6. Pacyer TemyioThl HEUTpanu3allMd TEIJIOTHl HEUTpaIu3aluu JJisd ClIa0bIX M
CUJIBHBIX KHUCJIOT.

JlaGopaTopnass paGora Nel4 OmnpeneneHue TEIUIOThl HEUTpanu3auu s
caObIX M CHJIBHBIX OCHOBaHUH (5 yacoB).
[enw padoTsl: OnpeneneHue TeIIoThl HEUTpaTU3aIUH.
[Lnan
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1. Onpenenenre TEMJIOBOTO 3HAYEHHUS KaJOpUMETpa MO CTaHAAPTHOMY BEIIECTBY
(xJTopu 1 Kajus)

2. OmnpejiesnieHre 3aBUCUMOCTH TEMIIEPATyphl PEaKIIMU HEUTPATU3alMK OT BPEMEHH.
3. Pacder TeminoTel HEHTpamu3aIu s CIa0BIX ¥ CHUIIBHBIX OCHOBaHHMA.

6 cemecTp (72 yaca)

JlabopaTtopnass padora Nel Karanuthueckoe pas3ioKeHHE NEPOKCUIA
BOJIOPO/Ia HA IMJIATUHE B PA3JIMYHBIX Cpeaax.
(4 yaca), ¢ HCHOJb30BAHHEM MeTOJa AKTHBHOIO OOY4YeHUS]  —
HCccJIe10BaTeIbCKuii MeToj (4 yaca).
[ens pabotel: Katanutuyeckoe pasiiokeHUE MEPOKCHIA BOAOPOJA Ha IUIATHHE B
Pa3JIMUHBIX Cpeax Jisl ONPEIeSICHUS] KOHCTAHT CKOPOCTH.
[1nan
10. U3mepenue oObeMa raza B peakiifi.
11. TlpoBenenue peakiuu B 3 cpenax.
12. OnpeneneHusi KOHCTAHT CKOPOCTH B PA3IUYHBIX CPEaX.

JlaGopaTtopnass paGora Ne2 lM3ydyeHue CKOpOCTH MHBEPCUU TPOCTHUKOBOTO
caxapa (4 waca), ¢ HCHOJb30BAHHMEM MeETOJa AKTHUBHOI0 OOyYeHUSA —
HCCJIeI0BaTebCKU MeToj (4 yaca).

[lens pabotbl: WM3yueHHEe CKOPOCTHM HWHBEPCHUU TPOCTHUKOBOIO caxapa A
OTpeIeJICHUS] KOHCTAHT CKOPOCTH.

[Inan

13. M3mepeHnue yria BpalleHHs pacTBOpa B PEaKIUH.

14. IlpoBeneHue peakuuu B cpefax ¢ pa3anyHON KUCIOTHOCTHIO.

15. OnpeneneHusi KOHCTAHT CKOPOCTH.

JlabopaTopnass pab6ora Ne3d IM3ydyeHHe KHUHETHUKH THUIPOJIM3A CIIOKHBIX
7(UpOB B KHUCJIOW W IIEIOYHOH cpemax (4 4yaca), ¢ HCHOJb30BAHHEM MeTOAa
AKTHMBHOI0 00y4YeHHUs1 — HCCIIe0BATeIbCKUIT MeToa (4 yaca).

[lear pabGotel: M3ydeHHMEe KUHETUKH THIPOJIM3A CIOXKHBIX 3(UPOB B KHUCIOW U
HIEJIOYHOM cpefax U ONpeAeIeHUe KOHCTAaHT CKOPOCTH.

[Lman

16. U3mepenne 00beMOB, IOMIEAIINX Ha TUTPOBAHUE d(prpa B peaKIIHH.

17. IlpoBenenue peakuuu B cpefiax B KUCJION U IIEJIOYHON Cpeiax.

18. Onpenenenrss KOHCTAaHT CKOPOCTH.

JlabopaTopHas padora Ned OmnpezneneHue SHEpruv akTupauuu (8 4acoB), €
HCII0JIb30BAHMEM METO0/1a AKTUBHOI0 00y4eHUs — HUCCJIeoBaTeabCKuil meroa (4
yaca).

[lens paboter: OmnpeneneHue YHEPTUU AKTUBAIMK THAPOJINM3A CIOXKHBIX A(UPOB B
KHUCJIOW U IIETIOYHOU CpeJiax U OMpeIeNIEHHEe KOHCTAHT CKOPOCTH.

[Inan

19. Uzmepenne 00beMOB, TIOMIEIITNX Ha TUTPOBAHUE YPUpa B PEAKIIHH.
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20. IlpoBeaenue peakuy MpU pa3IndHbIX TEMIIEPATYPaX.

21. Ismepenne 00BEMOB, TMOIMICANIMX HA TUTPOBaHWE 3(Pupa B peakuu MpH
Pa3IUYHBIX TEMIIEpaTypax.

22. OnpesiesieHust KOHCTAaHT CKOPOCTH.

JlaGopaTopHnasi padora NeS OnpenenieHre noJIBM>KHOCTH HOHOB
(4 4yaca), ¢ HCHOJb30BAHMEM MeTOAAa AKTHUBHOIO O0y4yeHusi —
HccJIe10BaTeIbCKuii MeToj (4 yaca).
[ens padoTer: OnpeneneHue moJBUKHOCTH HOHOB.
[Inan
23. VI3mepenne cMeIeHus TPaHuIlbl OKPAIIICHHOTO PacTBOPA.
24. Onpenenenne NOBUKHOCTH HOHOB.

JlaGopaTtopnass pabdora Ne6 Omnpenenenune uucen nepeHoca (8 4wacos), ¢
HCI0JIb30BAHMEM METO0/1a AKTHBHOI0 00y4eHUsI — UCCJIeoBaTeabCcKuii metoa (4
yaca).

Lens paboTel: OnpeaesieHue Yrcel MepeHoca.
[Inan

25. MI3aMepeHne Macchl MeU IIPH TIEPEHOCE TOKaA.
26. TupoBaHHE KUCIIOTHI JI0 ¥ TIOCJIE OIBITA.

27. OnpenerieHne 9ucen mepeHoca HOHOB.

JlaGopaTtopuass paGora Ne7 N3yueHuwe BJIEKTPONPOBOJHOCTH CHAOBIX
ANEKTPOJUTOB (4 Yaca), ¢ HCHOJb30BAHHEM METOJa AKTUBHOIO OOy4YeHHS] —
HCCJIef0BaTeIbLCKUl MeTo (4 yaca).
enb paboTsl: M3yueHue 31eKTpOnpOBOAHOCTH CIAOBIX JIEKTPOJIUTOB.

[Lman

28. N3mepenne 3eKTpOnpOBOAHOCTH CTAaHJAPTHOTO BEIIECTBA
29. IlocrosiHHAS STYEHKH, pacyeT.

30. U3mepenne >neKTpOnpOBOAHOCTH CIA0BIX KUCIIOT.

JlaGopaTopHas padora Ne§ N3yueHue 3JIEKTPONPOBOAHOCTHU
CUJIBHBIXDJICKTPOJIMTOB (4 4aca), ¢ HCHOJb30BaHMEM MeTO0Aa AKTHUBHOIO
00y4eHHUs — UCCIIe0BATEJIbCKUIT MeTox (4 yaca).

[enb paboThl: M3ydueHue 31eKTPONPOBOIHOCTH CHIIBHBIX JIEKTPOJIMTOR.
[Lman

31. U3mepenue 3eKTpOnpOBOAHOCTH CTAaHJAPTHOTO BEIlleCTBa

32. IlocrosiHHAs TYEHKH, pacyeT.

33. 3aMepeHue 2JIeKTPOIPOBOTHOCTH CUITBHBIX KUCIIOT.

JlabopaTopnas pab6ora Ne9 OrmnpenenieHue aKTUBHOCTU DJICKTPOIUTOB
Merogom JJIC (8 vacoB), ¢ HMCHOJIB30BAHMEM METOJa AKTHBHOIO0 O0y4YeHUS] —
HCcJIe10BaTebCKui MeToj (4 yaca).

[ens padoTsr: OnpeneneHne akTMBHOCTH AIIEKTPOIUTOB MeTooM DJIC
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[Inan

34. OnpeneneHue MOTEHIMANA YJIEKTPOIOB

35. Usmepenne DJIC npu pa3HON KOHLEHTPAIUU KUCTIOT

36. Onpeaenenne Kod(PPUIIMEHTOB aKTUBHOCTHU AJIEKTPOIUTOB

JlabopaTtopuasi pabGora Nel0 DiekTpoxuMUYeCKUe 1Eenu (XUMUYECKHUE LIETIH)
(4 4aca), ¢ HCHOJb30BAHHMEM MeTOJa AKTHBHOI0 OOy4YeHUs] —
HccJIe10BaTeIbCKuii MeToj (4 yaca).
[ens padoTsr: Onpenenenne IJIC XUMUIECKUX TICTICH.
[Inan
37. Onpenenenne NOTEHIMANA JIEKTPOJIOB
38. Usmepenne DJIC ipu pa3HBIX KOHIICHTPAIIMHA U COCTaBE AJIEKTPOIUTOB
39. Ompenenenne DJ|C XUMHUYESCKUX TICTICH.

JlaGopaTopHas pa6ora Nell Diekrpoxumuueckue Ienu (ra3oBsie menu) (4
yaca).
Lenp pabotel: Onpenenenne 3/]C ra3oBbix menei
[Lman
1. Onpenenenne NOTEHIIMANIA TA30BbIX AIEKTPOIOB
2. amepenne 3J1C mipu pa3HbIX KOHIEHTPAIIMU U COCTAaBE KUCIIOTHI
3. Onpenenenne DJIC XMMUIECKUX TICTICH.

JlabopaTopnass padora Nel2 OrnpeneneHue KOHCTAaHTBI W CTEIEHU
JTUCCOLMAIMK (MOHU3ALMK) CITA0BIX 3JIEKTPOJIUTOB B BOJHBIX PACTBOPAX
(8 yacon)
Lenb paboThl: M3yueHue 31eKTPONPOBOTHOCTH CIA0BIX 3JEKTPOJIUTOB.
[1man
1. 3mepeHue 37eKTponpOBOHOCTH CTAaHAAPTHOTO BEIIECTBA
2. [locTostHHas siueiiku, pacyer.
3. Usmepenue 27eKTponpoBOJHOCTH CA0BIX KUCIOT.
4. OnpeneneHrue KOHCTAHTBI U CTETICHU JUCCOIMAIMU (MOHU3AIUHU) CIIa0bIX KHUCIIOT
B BOJIHBIX PacTBOpax
5. U3mepenue 37eKTponpoBOJHOCTH CAOBIX OCHOBAHHM.
6. OnpeneneHne KOHCTAHTBI W CTEICHW JTUCCOIMAIMM  (MOHHW3AIUU) CJIAa0BIX
OCHOBAHUI B BOJHBIX PacTBOpax

JlaboparTopnas padora Nel3 IlocTtpoeHue KpuBOW KOHIYKTOMETPUUYECKOTO
TUTpOBaHUs (4 4aca)
ens padoTsi: [TocTpouTh KpUBYIO KOHAYKTOMETPUYECKOTO TUTPOBAHMUS
[Inan
1. Onpenenenue MEKTPOIPOBOIHOCTH pacTBOPA KUCIOTHI B ITPOLIECCE TUPOBAHUS
2. 3aBUCUMOCTbD AJIEKTPOIIPOBOTHOCTH OT 00beMa TUTpaHTa
3. OnpeneneHre TOUKH SKBUBAJIEHTHOCTH.
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Jlaboparopnasi paGora Neld4 IizydyeHue 3JIE€KTPONPOBOJHOCTH CHIIBHBIX
AIEKTPOJUTOB (4 Yaca)
[ens padoThi: M3yueHue 31eKTPONPOBOIHOCTH CUIIBHBIX 3JIEKTPOJIUTOB
[1man
1. 3mepeHue 371eKTponpOBOHOCTH CTAaHAAPTHOTO BEILIECTBA
2. IloctosiHHAS STYEHKH, pacyeT.
3. U3mepenue 31eKTponpoBOJHOCTH CUITbHBIX KUCIIOT.
TEMbI IPAKTUYECKHNX 3AHATHM (54 uaca)

(5 cemectp, 36 yacoB)
3ansaTue Nel Tema: [ 3akoH TepmouHamMuKkH (2 yaca).
Ilnan:
a) Cwmbici I 3aKkoHa TEPMOTUHAMUKH.
b) OcHOBHbIC MOHATHS TEPMOJUHAMHUKHA — TEPMOJUHAMHYECKHE IapaMeTphl U
byHKIUU.
c) Pacuer AU, AH, Q, A 11 U30-TIpOIIECCOB.

3ansTue Ne2 Tema: [Ipumenenue I 3akona TepmoanHamMuku (2 yaca).

IThan:

a) I[lpumenenme [ 3akoHa TEPMOAMHAMUKMA K XHMHYECKUM  MpOIECCaM
(TepMoOXHUMHUST).

b) OcHOBHBIC TOHATHS TEPMOXUMHH.

c) 3akow ['ecca.

3ansaTue Ne3 Tema: 3aBUCUMOCTH TEIJIOBBIX A(PPEKTOB OT TemnepaTypsl (2 daca).

IThan:

a) VYpaeuenue Kupxroda.

b) Pacyer TerioBeIXx APPEKTOB XUMHUCCKUX pEAKIUH TpH  Pa3InIHbBIX
TeMIlepaTypax.

C) VYpaeuenune Kupxroda i KauyeCTBEHHOW 3aBHCHMOCTH TEIUIOBBIX 3(dekToB
XUMUYECKUX PEAKITUi TIPH Pa3IuIHBIX TEMIEpaTypax.

3ansarue Ne4 Tema: Pemenne 3anau no | 3akony TepmonuHaMuky (2 yaca).

ITnhan:

a) Pabora u30-mpoIIECOB.

b) 3axon ['ecca u CIOKHBIC PEAKIIHH.

C) VYpaeuenune Kupxroda mis TermoBbiX 3(G(EKTOB XUMHUYCCKHUX PEAKIUN MpH
Pa3IUYHBIX TeMIepaTypax ¢ (ha30BBIMU TIEPEX0JaMH.

3ansaTue NeS Tema: Konrponsnas padota Ne 1 (2 yaca).
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3ansaTue Ne6 Tema: Il 3akon TepmonuHamuku (2 yaca).

Ilnan:

a) Il 3akoH TepMOAMHAMUKH, (POPMYITHPOBKH, MAaTEMATHYCCKOC BhIPAKEHHUE.

b) DOurponus. Pacyer uM3MeHEHHUS SHTPOIUH B PA3IMYHBIX TEPMOIUHAMHUCCKUX
mpoIieccax.

C) Pacuer abCONOTHBIX 3HAYEHUI SHTPOIIUH.

3austue Ne7 Tema: CBoOoaubie s3Heprun [ n66ca u ['enpmromsia (2 gaca).

Ilnan:

a) |l 3akoH TepMOAMHAMUKH, (POPMYITHPOBKH, MAaTEMATHYCCKOC BhIPAKEHHUE.

b) Kputepuun caMONpPOM3BOJIBHOIO TEUEHHS IIPOICCCOB W  pPaBHOBECHUS B
M30JIMPOBAHHBIX U HEM30JUPOBAHHBIX U30TEPMUUECKUX CUCTEMAX.

C) Xapakrepuctuueckue (YHKIIUU UI€aTLHOTO ra3a.

3ansaTue Ne§ Tema: Pemienue 3aa4u mo BTOpOMY 3aKOHY TEPMOJAMHAMUKH (2 yaca).
Inan:

a) CaoOosaubie 3Hepruu ['nO6ca u ['ebMrosbiia B pa3InyHbIX IpoIieccax.

b) Pacuersl usmenenust AG u AF B pa3nmuuHBIX mporieccax.

3ansaTue Ne9 Tema: Konrponsnas padota Ne 2 (2 yaca).

3ansaTue Nel0 Tema: PactBopsl (4 yaca).

Inan:

a) eanbHbIC pacTBOPHI, KOJUTUTAaTUBHBIC CBONCTRA.

b) HenneanbHbie pacTBOPHI M UX CBOMCTBA.

c) TepmoauHaMuka pacTBOpPOB, (YHKIMH cMelleHus. IlapuuanbHbie MOJSIpHBIC
BEJIMYMHBI U UX ONPEJICICHUE U3 OMBITHBIX JAHHBIX (17151 OMHAPHBIX CUCTEM).

3ansaTue Nell Tema: PaBHOBecHe KUAKOCTB-IIAP B JABYXKOMIIOHEHTHBIX CHCTEMAaX
(2 gaca).

ITnhan:

a) PaznuuHbIe BUBI TMarpaMM COCTOSIHUSL.

b) 3akounsr ['M06ca-Konosaosa.

3ansaTue Nel2 Tema: KontponbHas padota Ne 3 (2 yaca).

3ansitue Nel3 Tema: Xumnueckoe paBHoBecue (4 yaca).
Ilnhan:

a) Paznuunbie BUJBI KOHCTAHT PABHOBCCUA U CBA3b MCIKAY HUMMH.
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b) Pacyer KOHCTaHT paBHOBECHS 10 TEPMOJAUHAMHYECKAM JTaHHBIM. PacueT BbIxoma
IIPOJYKTOB XMMHYECKUX PEAKIIMM.

C) BnwmsiHMe pa3nmuuHBIX (HAaKTOPOB HA CTENECHb IOJHOTHI PEAKIMA W KOHCTAHT
PaBHOBECHSI.

3ansaTue Nel4 Tema: 3aBUCHMOCTh KOHCTAHT PABHOBECHUS OT TeMIIEpaTypsl (4 yaca).

Inan:

a) Pacuer KOHCTaHT paBHOBECHS XHUMHYCCKHX pEaKIUd TMPU  Pa3IHIHBIX
TeMIlepaTypax

b) Hcnonp3oBaHue pa3iuyHBIX NPUOIMDKEHUH JJIS TEIUIOEMKOCTEH pearcHTOB,
MIPUBEICHHBIX dHepruil [ mdoca

C) Meroxa Temkuna-IlIBapivana.

3ansaTue Nel5 Tema: KontponbHas padota Ne 1 (2 yaca).

(6 cemecTp, 18 yacos)
3ansaTue Nel Tema: KoncranTta ckopocTH XUMHUECKOU peakinu (2 vaca).
IThan:
a) OCHOBHBIE IMOHATHS U ONPEICIICHUS] B XUMHUYECKOW KHHETHKE
b) Cxkopocts peakiumy,
c) Ilopsimok, MOJIEKYJISIPHOCTD,
d) KoHcTaHTa CKOPOCTH XUMHUYECKOW PEAKIIHH.

3ansaTue Ne2 Tema: PacueTsl KOHCTAaHT CKOPOCTEN U MOPSIAKOB peakiuil (2 yaca).
IThan:

a) KoHcTaHThl ckOpOCTH

b) Pacderbl KOHCTaHT CKOPOCTEH U OPSIKOB PeaKInii

3ansaTue Ne3 Tema: Metojbl onpeieseHus MOPSIKOB peakiuu (2 yaca).
Inan:

a) HMHTerpaibHble METOBI ONPEICICHUS MOPSIKOB PEAKIIHH.

b) I'paduueckuii MmeTOx

c) Huddepenmanbabie METOIBI ONPEACICHHS MOPAIKOB PEAKIIHH.

3ansaTue Ne4 Tema: Kunetrka ClI0XKHBIX XUMUYECKHX (2 4aca).

IThan:

a) Kunernka CIIOXKHBIX XUMHUECKUX PEAKIIMN - 00paTHMBbIC PEaKIIHH.

b) KuHeTnka CIOKHBIX XUMHUECKUX PEAKIINI - MapauIeIbHbBIC PEaKIIHH.
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3ansaTue NeS Tema: [locinegoBaTenbHble peakiuu (2 yaca).
Ilnan:

c) Kunernka mociaenoBaTeIbHBIX PEaKIIUU.

d) Merox cTalliOHAPHBIX KOHIICHTPAI[HIA.

3anstue Ne6 Tema: BrusiHue TemmepaTypbl Ha CKOPOCTh XMMHUYECKUX peakmuid (2
yaca).

Inan:

a) BimsHue TemmepaTypbl Ha CKOPOCTh XMMHYECKHX peakiuid 1Mo 3aKkoHy BaHT-
['odada.

b) VpaBuenue Appenuyca

C) Meron pacdera SHEPTUH aKTUBAIIUH

3ansaTue Ne7 Tema: Teopus akTUBHBIX CTOJIKHOBEHHUH (2 yaca).
IThan:

a) BumoinekynsipHbIe peakIyH.

b) Ilpumenenune Teopun K OUMOJICKYJISIPHBIM PEAKIUSIM.

c) IlpumeHneHue TeOpUM K MOHOMOJICKYJISIPHBIM PEAKITUSIM.

3ansaTue Ne§ Tema: Teopust akTUBUPOBAHHOTO KOMILIEKca (2 yaca).
Inan:

a) Teopust akTHBUPOBAHHOTO KOMILJIEKCA, IPUMEHEHUE TCOPHH PEAKITUSIM
b) IlpumeHeHHE TEOPHUH K MOHOMOJICKY/ISPHBIM PEAKIIHSIM

C) CTaTUCTHYECKOM acheKT. PacueT KOHCTAHTBI CKOPOCTH

3ansaTue Ne9 Tema: TepmonnHaMUYECKHl acCHEKT TEOPUU AKTUBUPOBAHHOTO
KOMILJIeKca. Teopusi aKTUBUPOBAHHOTO KOMIUIEKCA B TMPUMEHEHUU K
MOHOMOJIEKYJISIPHBIM peakuusaMm (2 Jaca).

IThan:

1. TepMmoauHaMUYECKUA aCTIEKT TEOPUH aKTUBHPOBAHHOTO KOMIUIEKCA, TPUMEHEHUE

TEOPUU PEAKIHAM

TpakToBKa “CTEpUUECKOTO MHOKHUTENS

Pacuer sHTpONUYU U SHTAJBIIUKA AKTUBAIUY.

MOHOMOJIEKYIISIPHBIE PEAKLIUU.

o bk wn

Teopuss akTHBUPOBAHHOTO KOMIUIEKCA B MPUMEHEHWH K MOHOMOJIEKYJISIPHBIM
pEAKLIMSIM.
6. PacdeT MCTUHHOI PHEPIUHU aKTHBAIIHH.
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I11. YYEBHO-METOAWYECKOE OBECIIEYHEHHME
CAMOCTOSATEJBHOM PABOTHI OBYUAIOIIIUXCA

VY4eOHO-METOANYECKOE 00ECIIEUEHUE CaMOCTOSITENILHON paboThl 00Y4arOIINUXCS

o JucuuIUIMHe «Pu3nyeckass XuMus» npeacTasicHo B [lpunoxennn 1 1 Bkiroyaer

B ceO4:

HJIaH-Fpa(l)I/IK BBITIOJTHEHHUS CaMOCTOSTEIILHOMN pa6OTLI 0 AUCHUIIIIMHE, B TOM

YUCJIC IPUMCPHBIC HOPMbBI BDCMCHH Ha BBIIIOJIHCHHUC 110 KaXXKIOMY 3a/IaHUTO,

XapaKTepUCTHKA 3aJaHUN JJII CaMOCTOSTENbHOM paboThl OOydaroumxcs u

MCTOANYICCKUC PCKOMCHIAIINH 110 UX BBIIIOJIHCHUIO,
TpC6OBaHI/IH K IPCACTABJIICHUIO U O(l)OpMJ'IeHI/IIO PE3YIILTATOB CaMOCTOSITEIIbHOM

paboThI;
KPUTEPHUH OIICHKHU BBITIOJTHEHUS CAMOCTOSITEIIBHON PaOOTHI.
IV. KOHTPO.Jb JOCTUXEHUS LIEJIEA KYPCA

Ne | KonTponupyemsl OueHouHbIE CpencTBa
n/ | e pa3zaesnsl / TEMbI - HAUMEHOBAaHUE
| TV CLUTIINHBI Konp! 1 sTanel OpMUPOBAaHUS | TEKYIIUH | IPOMEXKY
KOMIIETEHIIUM KOHTPOJIb | TOYHAs
aTTecTanu
S
1 | Xumuueckas IIpoBepka | Dx3ameHa
TEPMOJUHAMUKA, TOTOBHOCT | LIMOHHBIE
¢bazbl U K BOIIPOCHI
EPEMEHHOTO naboparo | NeNel-10
COCTaBa, PHBIM Bomnpocel
XUMHUYECKOE paboTaM | K 3a4eTy
paBHOBecue (54 Ne 1-5. Ne 1-5
yaca) Cobeceno
Moayns 1. BaHHE
XuMH4ecKas (YO-1).
TEepMOJUHAMUKA K-1 3naer Cnmaua
(24 4aca) KOJIJIOKBH
Paznen 1. yMOB Nel
Brenenue. 51
OCHOBBI No2(YO-
XUMHUYCCKOMN 2)
TEPMOAVHAMUKU Tectupos
(124acos). anue (I1P-
Tema 1. 1).
IToctynarsl u Kontpons
OCHOBHbIE Has
TTOHSITHS pabota
XUMHYECKON (TIP -2).
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TEPMOANHAMUKHU

(4 gaca). IIpoBepka | Dx3ameHa
Tema 2. Terora JIOMAIIHU | IHOHHBIE
1 paboThI X 3aJIaHUU | BOIIPOCHI
pasianiHOro poaa u otueToB | NeNel-10

(4 gaca). o Bomnpocsr

Tema 3. 1abopaTo | K 3a4eTy

Tepmoxumust (2 Y meer PHBIM Ne 6-10

yaca) paboTtam

Tema 4. Ne 1-5

3aBUCHMOCTH (TTP-6),

TEIJIOBOTO Cobeceo

s dexTa peakuu BaHMe

OT TEMIIepaTyphl (YO-1).

(2 waca). [IpoBepka | Dk3ameHa
OTYeTa MO | IUOHHBIE
1ab0paTo | BOIPOCHI
PHBIM NeNel-10

Bnaneer pabotram | Bompocsr
No 1-5 | x 3auery
(ITP-6), Ne 7-11
Cobeceno
BaHUE
(YO-1).

Paznen 2. IIpoBepka | Dx3ameHa

Bropoi 3akoH TOTOBHOCT | LIUOHHBIE

TEPMOIUHAMUKHU U K BOIIPOCHI

(12 gacoB) nabopato | NoeNel0-

Tema 1. Bropoii PHBIM 15

3aKOH paboram | Bompocsr

TEPMOINHAMUKHU Ne No 6-12 | k  3auery

(2 gaca). CobGeceno | Ne 12-15

Tema 2. BaHUE

Tepmoannamuyec TK-3 3uact (YO-1).

ke QyHkuu (4 Cnaua

gaca). KOJIJIOKBH

Tema 3. yMoB Ne3

OyHIaMEeHTaJIbH u

bI€ YPABHEHUS Ne4(YO-

I'n66ca (6 gacos). 2)

Mopyne 2. ®da3bl

IIEPEMEHHOTO Tectupos

cocrana (16 anue (I1P-

23




4acoB) 1).
Paznen 1.
PacTBOpEI. IIpoBepka | Ok3aMeHa
da30BEIC JIOMAIIHA | IIMOHHBIC
paBHOBecus (12 X 3aJaHuil | BOIPOCHI
4acoB) u otyeToB | NeNelO-
Tema 1. 1 (0] 15
Tepmonunammyec naboparo | Bompocsr
Kast TeOpHsl Ymeer PHBIM K 3adery
pacTBopoB (6 paboram | Ne 16-20
9JacoB). NeNe 6-12
Tema 2. (ITP-6),
[TapunanbHbie Cobeceno
MOJIbHbBIE BaHUE
BEJIUYHUHBI (YO-1).
Tema 3. D
PaBHOBecue e
IIHOHHBIC
KHIKOCTh-TIap (4 BOTIPOCHI
aca). NeNel0-
Paznexn 2. 15
IIpaBuna a3 Bompocs
['n66ca u ero
K 3adery
pUMEHEHHUE K No 15-19
reTepOreHHBIM
paBHOBecHsIM (4 Iposepka
aaca) oTyeTa Io
Tema 1. nabopato
Jlnarpammbl PHbIM
COCTOAHUA Bnaneer %26N(3T2M1 2
OJTHOKOMITOHEHTH —
BIX cHCTEM (2 (ITP-6),
aaca). Cobeceno
Tema 2. Batme
JlnarpamMmmebl (YO-1).
COCTOSIHUSI
JIBYXKOMIIOHCHTH
BIX CUCTEM (2
yaca).
Mopyns 3.
XUMHUECKOE
paBHOBecue (14
Jaca)
Xumuyeckas [1K-2 3HaeT ITpoBepka | Ox3ameHa
KWUHETHKA, TEOPHUS TOTOBHOCT | LIMOHHbBIE
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Karanusa,
AIEKTPOXUMHUS
(54 gaca)
Mopyns 4.
XuMHUECKast
KHHETHKa (26
YacoB)

Paznen 1.
dopmanbHas
KuHeTuKa (14
Jaca)

Tema 1.
Kunernueckue
ypaBHeHus (4
Jaca).

Tema 2. [lopsaox
peakiuu (4 Jaca).
Tema 3.
CnoxHbie
peakiuu (4 Jaca).
Tema 4.
Kuneruka
MIPOIIECCOB C
WHTEpPMEINATaMH
(2 gaca).

Paznen
2.3aBUCHUMOCTD
KOHCTaHTBI
CKOPOCTH OT
TeMIepaTypsl (2
yaca)

Paznen 3. Teopuu
XUMHYECKOU
kuHeTuku (10
4acoB).

Tema 1. Teopus
coynapenuii (4
yaca).

Tema 2. Teopus
AKTUBUPOBAHHOTO
KoMmIuiekca (4
gaca).

Monayis 5.
Teopuu karanusa

U K BOIIPOCHI
nabopato | NoNel5-
PHBIM 20
paboram | Bompocsr
Ne 13-16. | k 3auery
Cobeceno | Ne 20-24
BaHUC
(YO-1).

Tectnpos

anue (ITP-

1). Cnaua

KOJUIOKBHU

yMOB Ne5

u

Ne6(VO-

2)

[TpoBepka | Dx3ameHa
OT4YeTa Mo | IUOHHBIE
7ab0paTo | BOIPOCHI

PHBIM NoNel 5-

Ymeer paboram |20
Ne 13-16 | Bompocsr
(ITP-6), K 3a4€Ty
Cobeceno | Ne 24-25
BaHUE
(YO-1).

DK3ameHa

ITUOHHBIC

BOIIPOCHI
IIpoBepka | NoNol5-
oT4era 1o | 20
naboparo Bomnpocet
PHBIM K 3a4eTy

Bnaneer pabotaMm | No 26-29
No  13-16
(HP—6)1
Cobeceno
BaHUE
(YO-1).
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(16 gacos).
Paznen 1.
['omoreHHbIl 1
reTePOrEeHHBIN
kaTtanu3 (10
4acoB).

Tema 1.
N3otepmbl
aacopOuuu (2
gaca).

Tema 2.
MexaHu3Mbl
KaTaJIMTUYECKUX
peakumii (2 Jaca).
Tema 3.
['eTeporenHbIi
kaTtanau3 (6
4acoB).

Paznexn 2.
Teopun karannsa
(6 4acoB)

Tema 1. Teopus
MYJIBTUILIIETOB (2
Jaca).

Tema 2. Teopus
AKTUBHBIX
aHcamouieii (4
Jaca).

Monayns 6.

DJEKTPOXUMHUS

(12 gacos).

Paznen 1. IIpoBepka | Dx3aMena
Teopus OT4YeTa MO | IUOHHBIE
ANEKTPOIUTOB (8 1abopaTo | BOIPOCHI
4acoB). pHOI NoNe20-
Tema 1. Teopus pabore 30
Appenuyca (2 OIK-1 | 3uaer Nel7-2, Bomnpocsr
yaca). 26-29 K 3adery
Tema 2. (TTP-6), Ne 30-35
HepaBHoBecHbIe Cobeceno

SIBJICHUS B BaHUE

ANIEKTpoHTaX (2 (YO-1).

yaca). Yu4acrtue B

Tewma 3. IPYIIIOBO
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DJIEKTPOXUMHUYEC
KUU IOTEHITUAT
(4 gaca).

Paznen 2.
Tepmoannamuka
1 KHHETHKA
AIEKTPOXUMUYEC
KHX mporieccoB (4
yaca).

Tema 1. Cragnu
AIEKTPOTHOTO
nporiecca (2
Jaca).

Tema 2. Tok
oOMeHa 1
NepeHanpsLKeHUE
(2gaca).

()

it
JMCKYCCH
u (YO-4).

VYMmeer

[IpoBepka
oT4eTa Mo
Jaboparo
pHOM
pabote
Nel7-20,
26-29
(ITP-6),
Cobeceno
BaHUE
(YO-1).
Breimonne
HUE
TBOPYECKO
ro
3aJaHus
(TTP-13)
Yuyactue B
TPYIIOBO
i
JIUCKYCCHU
u (YO-4).

DK3amMeHa
IIMOHHBIE
BOIIPOCHI
NoNe20-
30
Bomnpocel
K 3audery
Ne 35-38

Bnaneer

[IpoBepka
oTdera IO
naboparo
pHOU
pabote
Nel7-20
26-29
(HP_G)!
Cobeceno
BaHUE
(YO-1).
Cnaua
KOJUTOKBU
yMOB  Ne7
u No8
Breimonue
HUE
TBOPYECKO
TO

DK3ameHa
ITMOHHEBIC
BOIIPOCHI
NoNe20-
30
Bomnpocel

K 3a4yery
Ne 39-47
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3a/1aHus
(TTP-13)
Yuactue B
TPYIIOBO
i
JTIUCKYCCHU
u (YO-4).
Kontpons
Hasl
pabota
(I1P-2).

JlabopaTopHble [Iposepka | Bonpocel
padoThbI OT4eTa MO | K 3a4ery
6 cemectp 3Haer nabopato | Ne 1-16
Ne 1-30 pHOI
pabore
(HP_G)!

[IpoBepka | Bompocel
oTyeTa IO | K 3aueTy
OIIK-6 | Ymeer nabopato | Ne 17-34
pHOMU
pabore
(HP_G)!

[Iposepka | Bompocsr
OTYeTa MO | K 3a4ery
Bnaneer naboparo | Ne 34-47
pHOMU
pabote
(HP_G)!

TunoBble KOHTPOJIBHBIE 3a/IaHUSI, METOJUYECKUE MATEpHUalbl, ONPEACIIOIINEC
MpOIEAYPHI OLICHUBAHMS 3HAHWM, YMEHHI 1 HaBBIKOB U (MJIM) OMBITA ACSTEIbHOCTH,
a TaKKe KPUTEPUH W IOKa3aTela, HEOOXOIWMBbIE JJIsi OIEHKM 3HAHWM, YMEHHH,
HABBIKOB M XapaKTepU3YIOIIHE ATambl (OPMUPOBAHUS KOMIIETCHIIMH B TIpollecce
OCBOCHHMSI 00pa30BaTEIHLHON MPOTPAMMBI, TpeicTaBiIeHbI B [Ipuoxxenun 2.

V. CHHUCOK YYEBHOW JIUTEPATYPbI U TH®OPMAIIMOHHO-
METOANYECKOE OBECIIEYHEHUE JUCIHUIIJINHBbI
OcHoBHas JMTEpaTypa
(3/1eKTPOHHBIE U NeYATHbIE U3IAHNST)

1. OcHOBBI pu3NUYECKON XUMUU [ DNEKTPOHHBIN pecypc]: yueOHoe mocodue : B 2
y. Y. 2 : 3agauyu / B.B. Epemun [u ap.].—3-e uza. (3:1.). — M.: BUHOM.
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JlaGoparopus 3nanui, 2013.—263c.
http://znanium.com/catalog.php?bookinfo=485705
2. XaputonoB, HO0.S. @usnyeckas XuUMHS: Y4eOHMK JJIsi  BBICHIETO

npodeccuonansaoro obpaszoBanus / 0. A. XapuronoB. — M.: I'D0TAP-Menana,
2013. — 608c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:695584&theme=FEFU
3. ['opmikoB, B.M. OcHoBbl (u3nueckoit xumuu: y4uyeOHHMK g By3oB / B.I.
['opmikos, M. A. Kysnenos. — M.: BUHOM. Jlabopatopus 3nanwuii, 2010. — 407c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:357080&theme=FEFU
4, Ouznueckas xumus: ydeOHuk. XaputoHoB 0.5, - M. : 'DOTAP-Menua,
2013. - 608 c.: http://www.studentlibrary.ru/book/ISBN9785970423905.html
5. dusnueckas u KOJUIOUJHAaA XUMUH. PYKOBOI[CTBO K IMPAKTUYCCKUM 3aHATUAM:
yueobHoe mocooue/llon pea. Al bensea 2012. - 320 «c.: wun
http://www.studentlibrary.ru/book/ISBN9785970422076.html
JlonosHuTEILHAS JIUTEpPATYypa

1. Bond A.M. Electroanalytical methods. Theory and practice / A.M. Bond, D.
Intselt, Sh. Komorski-Lovrich, RJ. Compton, M. Lovrich, H. Lohse, F. Marken, A.
Neudeck, U. Retter, Stoyek C., D. A. Fidler, F. Scholz // Ed. F. Scholz. Trans. from
English. ed. VN Maystrenko. - M .: Binom. Laboratory Knowledge, 2012. — 326 p.
http://lib.dvfu.ru:8080/lib/item?id=chamo:253266&theme=FEFU

Ilepeyens pecypcoB HHGPOPMALMOHHO-TEJIEKOMMYHUKAIIUOHHOM CeTH

«HHTEpHET»

http://e.lanbook.com/
http://www.studentlibrary.ru/
http://znanium.com/
http://www.nelbook.ru/

H~ WO DN -
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http://lib.dvfu.ru:8080/lib/item?id=chamo:357080&theme=FEFU
http://www.studentlibrary.ru/book/ISBN9785970423905.html
http://www.studentlibrary.ru/book/ISBN9785970422076.html
http://lib.dvfu.ru:8080/lib/item?id=chamo:253266&theme=FEFU
http://e.lanbook.com/
http://www.studentlibrary.ru/
http://znanium.com/
http://www.nelbook.ru/

VI. METOAUYECKHUE YKA3AHUSA IO OCBOEHUIO JUCHUIIJINHBI
PexomMeHaanum mo NIIAHUPOBAHUIO M OPraHN3ALMHU BPEMEHHU,
OTBE/ICHHOI'0 HA U3y4YeHHUe IMCIHUIIIHHbI

Bpewms, oTBeIEHHOE HAa CaMOCTOATENBHYIO pabOTy, JOKHO OBITH UCIIOJIB30BAHO
00yJaroImuMcs MJIaHOMEPHO B TEYEHUE CEMECTpA.

[InaHnpoBaHWe — BaKHEWIIAasd 4YEpTa YEIOBECYECKOW JeATENbHOCTH. Jlid
OpraHu3aluu ydeOHOW JAesITenbHOCTH A(P(GEKTUBHBIM  BapUAHTOM  SIBISETCS
UCIIOJIb30BaHUE CPEJICTB, HAIOMHMHAIOIIMX O CTOSIIMX MEpel BaMH 3ajaydax, U HX
IOCJIEI0BATEIbHOCTH BbINIOJMIHEHUS. B pomm Takux cpeacts Moryt Obite IT-
TEXHOJNOTMH  (CMapT(OHBI, IUIAHLIETHI, KOMIBIOTEPHl U  T.I.), HMEIOIINE
IPUJIOKEHUSA/TIPOTPaMMbl  TI0O  OpPraHu3allid  paclopsiika JAHs/Mecsua/rona u
CUTHAJIM3UPYIOLUIMX O BAXKHBIX COOBITHSAX, HAIpPUMEpP, O BBIMOJIHEHUU 33JaHUN TI0
muctumuinHe «Puzndyeckas XUMHUsD.

PerynsipHocTs — mepBoe yciioBHE IMOUCKOB Ooiiee 3(PEKTUBHBIX CIOCOOOB
paboTsl. PekoMenayeTcst BEIOpaTh ACHB/THU HEACNH IS PEryISIPHOM MOATOTOBKH TIO
quciuiuinHe «Pu3ndeckas XUMHsD), 3TO IO3BOJUT MOPAJIBHO HACTPOUTHCS Ha
BBINIOJTHEHUE ITOCTABJIEHHBIX 3ajay, MOJATOTOBUTHCS K HUM WU BbIpabOTaTh IpaBHIia
BBINIOJIHEHMSI U1l HUX, HApUMep, CHavyasla mpopaboTka MaTepuaia JIEKIHUH, YTeHUe
NEPBOMCTOYHUKOB, 3aTeM BbIJCNEHHE © (UKCHPOBAHME OCHOBHBIX  HJCH.
Pexomenayemoe cpeHee Bpemst 1Ba yaca Ha OJJHO 3aHSTHE.

Onucanue MoCJaeI0BaATEJIbHOCTH ACHCTBUH, 00yUYAKOIIMXCS NPUA U3YYEeHHH
TUCUMILTHHBI

B cooTBeTrcTBUM C LENSIMU M 3aJadyaMy AUCUUIUIMHBI CTYJICHT H3y4daeT Ha
3aHATUAX M JOMa pasleiibl JIEKIIMOHHOTO Kypca, TOTOBUTCS K MPAKTUYECKUM
3aHSTUAM, TMPOXOJIUT KOHTPOJBHBIE TOYKHM TEKYIIEH aTTeCcTalluM, BKJIIOYAIOIINE
pasHble (OpMBI MPOBEPKU YCBOEHUs Marepuaina (coOeceqoBaHUE, TECTUPOBAHUE U

zp.).

OcBoeHME JUCHUIUIMHBI BKJIIOYAET HECKOJIBKO COCTAaBHBIX AJIEMEHTOB yueOHOM
EATEILHOCTH:

1. BHumarenbHOe uyTeHHME paboyell mnporpamMMbl y4eOHON JUCHUIUIMHBI
(moMoraeT UeNOCTHO YBUAETh CTPYKTYPY M3ydaeMbIX BOMPOCOB). B Hell comepxutcs
MepeYEHb KOHTPOJIBHBIX MCIBITAHUW U1l BCEX PAa3leiiOB U TEM, BKIIOYAs DK3aMEH;
yKa3aHbl CPOKH CHA4M 3aJaHHM, MPEAYCMOTPEHHBIX Y4e€OHOW MporpaMMoi Kypca
JVCHUTUIMHBI « PU3NYECKAS] XUMUA».

2. HeorbemiieMoil COCTaBHOM YacThI0 OCBOCHHSI Kypca SIBISIETCSI MOCEIIECHHE
JIEKIIMA U WX KOHCHEKTUpOBaHUE. | TyOOKOMY OCBOEHHIO JIEKIIMOHHOTO MaTepHuaia
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CIIOCOOCTBYET TpeIBapUTEIbHAs MOATOTOBKA, BKIIIOYAIONIASl YTEHUE MPEABITyIIeH
JIEKIUH, paboTy C yueOHUKaAMH.

3. PerynspHas mMoAroTOBKa K MPAKTUYECKUM 3aHATHSIM U aKTHBHas paboTa Ha
HUX, BKJIFOYAIOLAs:

— IHOBTOPCHUC MaTCpHralia JICKIIUU 110 TCMC;

— 3HAKOMCTBO C IUIAHOM 3aHSTHS U CIIMCKOM OCHOBHOM U I[OHOJIHHTGJIBHOﬁ
JIUTECPATYPhI, C pPCKOMCHAAIUSAMMU 110 ITOATOTOBKEC K 3aHATHIO,

— U3y4eHUe HAYYHBIX CBEJICHUH 10 JAaHHOW TeME B Pa3HbIX yUEOHBIX MOCOOUSIX;
— YTEHUE NIEPBOUCTOYHUKOB U IIPEAJIAraeéMOU JOIIOJIHUTEIILHOM JINTEPATYPHI,

— IIOCCIICHUC KOHCYJIBT&HI/Iﬁ C OCJIBbIO BBIACHCHHA BO3HHMKIIHNX CJIOXKHBIX
BOIIPOCOB IIpHU IIOATOTOBKC K IIPAKTHYCCKHUM 3aHATHAM.

4. HOI[FOTOBKa K 3K3aMCHY (B TCUCHHC CCMCCTpa), IIOBTOPCHUC MaTCpHajia
BCCTO KypCa ITUCHUIIJINHEI.

Pexomenmanuu no padore ¢ Jureparypoi

N3ydeHne NUCIUILIUHEI CIeAyeT HAYUHATh C MPOPA0OTKUA TEMATUYECKOIO MJIaHa
JISKIUH, yAensss 0co00e BHUMaHHUE CTPYKTYpE U COJEPKAHHUIO TeMbl M OCHOBHBIX
MOHATHM. V3ydeHne «CI0KHBIX» TEM CJIEAYET HAUYMHATh C COCTABIICHUS JIOTHYECKOMN
CXEMbl OCHOBHBIX IIOHSTHM, KaTEropui, CBsized Mexnay HumH. llenecoobOpaszHo
NpuOErHyTh K KiaccupUKalMd Marepuaia, B YaCTHOCTU MPU H3YYEHUU TEM, B
KOTOPBIX TMPUCYTCTBYET OOJBIIOE KOJWYECTBO HE3HAKOMBIX IMOHSTHH, KaTeropui,
TEOpHUd, KOHLENUUWA, JHO0 HACBILEHHBIX HWH(OpMaUeld TUIOJOTUYECKOIrO
Xapakrepa.

[Ipu pabGote ¢ auTepaTypoii 0053aTEIbHO BBIMUCHIBATh BCE BBIXOJHbBIEC JAHHBIC
MO0 KaXJIOMY UCTOYHHUKY. MOKHO BBIIIUCHIBATh KPAaTKO OCHOBHBIE HJEH aBTOpa U
WHOTJAa TPHUBOAUTH Hauboyiee SpKUME M TOKa3aTelbHble LUTAThl (C yKa3aHHEM
cTpanui). Moure apryMeHTsl «3a» WIH «IPOTHUB» UIEU aBTOpA.

YreHre Hay4HOro TEKCTa SBIISIETCS YaCThIO MO3HABATENbHOU AesTeNbHOCTU. Ee
HeNnb — U3BJIEUYEHHE M3 TeKcTa HeoOxoauMoil mHpopmanuu. OT TOro Ha CKOJBKO
OCO3HAHHA YMTAIOIIMM COOCTBEHHAs BHYTPEHHSAS YCTaHOBKa (HallTHU Hy>XHbIE
CBEACHUS, YCBOUTh HWHGPOPMAIMIO TOJHOCTBIO WM YaCTHUYHO, KPUTUYECKU
MPOAHANM3UPOBATh MaTepuasl M T.I.) BO MHOTOM 3aBUCUT 3(PPEKTUBHOCTH
OCYIIECTBIIIEMOTO JIEUCTBUA.
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Hcnonp3yliTe OCHOBHBIE YCTAHOBKH IPHU YTEHUHM HAYYHOI'O TEKCTA:

1. uadopmMarMOHHO-TIONCKOBas  (3a7a4ya — HAWTH, BBIACIUTH HCKOMYIO
uHpOpPMAIIUIO);

2. ycBauBaromiasi (yCWJIMsl YMTATelNlsl HampaBlIeHbl Ha TO, YTOOBI KaK MOKHO
MIOJTHEE OCO3HATh U 3alIOMHHUTh KaK CaMU CBEJICHHS W3J1araeMble aBTOPOM, TaK U BCIO
JIOTHKY €r0 PacCyKJIeHUM);

3. aHATUTUKO-KpUTHUYECKass (YUTATENb CTPEMHTCS KPHUTHYECKH OCMBICIUTD
MaTepHal, IPOAHAIM3UPOBAB €T0, ONPEIEIUB CBOE OTHOLIEHUE K HEMY);

4. TBOpUECKas (CO3/1aeT y 4MTaTessi TOTOBHOCTh B TOM WJIM MHOM BHUJIE — KaK
OTIPABHOM MYHKT JIJII CBOMX PACCYKIICHUN, KaK 00pa3 JJIs ICUCTBHS MO0 aHAJIOTUU U
T.II. — UCIOJIb30BaTh CYKJICHHUS aBTOpa, XOJ €ro MBICIEH, pe3ysbTaT HAOJIOACHMUS,
pa3pabOTaHHYIO METOJUKY, IOMOJHUTh UX, MIOJIBEPIHYTh HOBOM MPOBEPKE).

Jl71st paGoThI C HAYYHBIMU TEKCTAMU MIPUMEHSNATE CICAYIONINE BUJIbI UTCHUS:

1. oubimorpaduyueckoe — MIPOCMaTPUBAHUE KapTO4eK Karajiora,
pPEeKOMEHIaTEIbHbBIX CITMCKOB, CBOJIHBIX CITMCKOB *KYPHAJIOB U CTAaTeH 3a roJ U T.IL.;

2. IPOCMOTPOBOE — HCIIOJIB3YETCS U1 IOMCKAa MaTepHUATIOB, COAECPKALIUX
HY)KHYI0 HH(OpMaluioo, OOBIYHO K HeMy HpuOeraroT cpa3y mnocie padoThl CO
CIIMCKAMHM JINTEPATypbl U KaTaJloraMu, B pe3yJbTaTe TAaKOro IPOCMOTPA YHUTATEIb
yCTaHaBJIMBAET, KAKME U3 UCTOUYHUKOB OyayT UCIOJIb30BaHBI B IajbHENIIEN padoTe;

3. O3HAaKOMHTEJIbHOE — MOJpa3yMeBaeT CIUIOLIHOE, JOCTATOYHO MOAPOOHOE
IPOYTEHHE OTOOPAHHBIX CTaTEM, IJIaB, OTEIbHBIX CTPAHMUIL, LIEIb — TO3HAKOMUTHCS C
XapakTepoM HH(OpMalMU, Yy3HATh, KaKUE BONPOCHI BBIHECEHBI ABTOPOM HA
paccMOTpEHNE, ITPOBECTH COPTUPOBKY MaTEpHAIA;

4. uzyyaroniee — IpearoyaracT JOCKOHAJIBHOE OCBOCHHME MaTepHuala; B XOJe
TAKOro0 YTEHHs TPOSBISETCA JOBEpUE YMUTATENsl K aBTOPY, FOTOBHOCTh MNPUHSATH
U3JI0)KEHHYI0 HMH(OpPMALMIO, pPEATU3yeTCsl YCTAaHOBKA Ha MPEIEIBbHO IIOJHOE
NOHMMaHUE MaTepHaa;

5. aHAJIMTUKO-KPUTHYECKOE W TBOPUYECKOE UTCHHUE — J[Ba BUJA YTEHUS OJIU3KUE
MEXy COOOM TeM, YTO YYaCTBYIOT B PEIICHUHU HCCIIEIOBATEIIbCKUX 3a1ad. [lepBoiit
M3 HHUX [PEANOJIaracT HAaNpaBJICHHbIM KPUTHYECKUM aHaiW3, Kak caMou
uH(pOpMAIUH, TaK U CIIOCOOOB €€ MOJTYyUYeHHUs U TT0/1a4l aBTOPOM; BTOPOE — MTOUCK TEX
CyXXIeHuH, (PaKToB, MO KOTOPHIM WM B CBSI3M C KOTOPBIMH, YHUTATEIh CUMUTAET
HY>KHBIM BBICKA3aTh COOCTBEHHBIC MBICIIH.
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OCHOBHBIM [IJIl CTyACHTA SIBJSIETCS H3ydyalollee YTEeHHE — HWMEHHO OHO
mo3BoJiieT B paboTe C ydeOHOW IJUTEpaTypodl HaKaljuBaTh 3HAHHUS B
npodecCUOHAIBHOM 001acTH.

[Ipu pabore ¢ nuTEepaTypoil MOMKHO HCIOJB30BaTb OCHOBHBIC BU/IBI
CUCTEMATU3UPOBAHHOM 3aMIMCH TPOYUTAHHOTO:

1. AnHOTHpOBaHHE — MpPENENbHO KPAaTKOE CBSI3HOE OMHMCAHHE MPOCMOTPEHHON
WIM TPOYUTAHHOM KHUTH (CTaTbH), €€ COAEpKaHWs, HWCTOYHHKOB, XapakTepa Hu
Ha3HAYCHHUS.

2. [lnanupoBaHHe — KpaTKasi JOTUYECKas OpraHU3aIusl TEKCTa, paCKphIBaIOIIas
COJIEp>)KaHUE U CTPYKTYPY U3y4aeMOro MaTepuara.

3. TesmpoBanume — IAaKOHUYHOE BOCIPOM3BEACHHE OCHOBHBIX YTBEPKICHHIA
aBTOpa 0€3 npuBiIeYeHUs! (PaKTHUECKOT0 MaTeprara.

4. ]_II/ITI/IpOBaHI/Ie — HOOCJIOBHOC BBIIIMCBIBAHHUC M3 TCKCTAa  BBIICPIKCK,
H3BH€HCHHﬁ, HanoOoee CYIICCTBCHHO OTPaXXarollluX Ty WJIIK HHYIO MBICJIb aBTOpaA.
5. KOHCHCKTI/IpOBaHI/IG - KpaTKOC )51 IIOCJICA0BATCIILHOC HU3JI0KCHUC

COJZIEPKaHMs IPOUYUTAHHOTIO.
IHoaroroBka K NpakTH4YeCKUM 3aHATHAM

[Ipy DMOATOTOBKE K IPAKTUYECKUM 3aHATHAM DPEKOMEHIYETCS I10JIb30BaThCS
MaTepruajlaMH JICKUMHA, PEKOMEHIOBAHHOM JIMTEPATYPOM M pECypCaMH HHTEPHET.
Bormpochkl, KOTOpbIE€ BBI3BIBAIOT 3aTPyAHEHUE MpPU MOATOTOBKE, JOJKHBI OBITH
3apaHee c(GOPMYJIHPOBaHbl M O3BYYEHBl BO BpeMs 3aHATHH B ayIUTOPUM UIs
JOTIOJTHUTENBHOTO  pa3bsCHEHUs1 mpenonasatesnieM. OTBETH, BBIHOCUMBIE Ha
00Cy>KJIeHHE, T0JKHBI ObITh TIIATEIBHO MOATOTOBIEHBI U IO HUM COCTaBJIEHA cXeMa
(my1aH), KOTOPOM CTYAEHT MOJIb3yeTcs Ha 3aHsATuU. [Ipu oTBeTe HAAO JOTMYECKU
IPaMOTHO BbIpa)KaTh U OOOCHOBBIBATH CBOIO TOYKY 3pEHHUs, CBOOOJHO ONEPUPOBATH
MOHATHSIMU M KAaTeropusiMH. [Ipum caMOCTOATENBHOM pPENIEHWM 33434  HYXKHO
00OCHOBBIBaTh Ka&XJbIil ATal PEIICHHs, MCXOAS W3 TEOPETUYECKUX MOJOKEHHM

Kypca.

IToaroroBka K caaye KOJUIOKBHUYMOB.
[Ipy DOATOTOBKE K CHaye KOJUIOKBUYMOB BOCIIOJIB3YUTECH MarepualaMu
JIEKUUA U pEKOMEHIOBAHHOM JIUTEPATYPOM.
IHoaroroBka K J1a00paTOPHBIM 3aHATHSAM.
3aoanue na dom x 1abopamopuwim 3ansmusim Nol-5
[IpocmoTpeTs Matepuan JeKUud, Y4eOHMKH M METOJIMYECKOe Iocodue K
MPAKTUYECKUM 3aHSITUAM M TOATOTOBUTH OTBEThI HAa BOMNPOCHI MO 3aKOHaM
TEPMOIMHAMUKH
3agauu 11 CaMOCTOSTENIBHOTO pelieHus npeAacTapiieHsl B [Ipunoxenuu 1.

33



3aoanue na oom k 1abopamoprvim 3anusmusam Ne6-13

[TpocMoTpeTs MaTepuan JIeKIHHA, YYeOHMKH W METOIWYECKOe IOco0ue,
MOJITOTOBUTH OTBETHI HA BOMPOCHI TI0 TEOPUHU CHCTEM NIEPEMEHHOTO COCTaBa
3aoanue Ha 0om k 1abopamopHuim 3anusamusam Nel4-17

[IpocMoTpeTs MaTepUal JIEKUUH, yYHeOHUKA U METOANYECKOE ITocoOue,
MOJTOTOBHUTH OTBETHI HA BOTIPOCHI 110 TEOPUN KMHETHKHU PEAKITUH

3amaun sl CaMOCTOATEIBHOTO pellleHus IpeacTaBieHsl B [Ipunoxenun 1.
3aoanue na oom k 1abopamoprvim 3ausmusam Nel7-30
[TpocMoTpeTh MaTepual JEKIUH, YIeOHUKHA U METOUIECKOE TT0COOHE, TIOITOTOBUTH
OTBETHI Ha BOIPOCHI IO TEOPUH IIEKTPOXUMUICCKUX MPOIIECCOB.

3amauu A1 cCaMOCTOSITENIBHOTO pelieHus npeicTasiieHsl B [Ipunoxenun 1.
Metonnueckoe mocodue kK 1adopaTopHbIM paboTaM HaxoauTcs B [Ipunoxenun
IHoaroroBka K 3K3aMeHy U 3a4eTy

B mpouecce MOAroTOBKM K 3K3aMEHY M 3a4eTy, CIEAyeT JIMKBUIUPOBATH
UMEIOLIUeCs] MPOoOeNbl B 3HAHUAX, YIIYyOUTh, CUCTEMATU3UPOBATh U YNOPSIOYUTH
3HaHusA. Ocoboe BHUMaHHE CIENyeT YIEIUTh OpraHU3allMi MOJATOTOBKU K
9K3aMeHaM. {1 3TOro Ba)KHbI CIEAYIOIINE MOMEHTBI - COOJIOJCHUE PEXHUMA JHS:
COH HE MEHEE 8 4acOB B CYTKH; 3aHATHs 3aKaHUMBATh HE MO3/IHEE, YeM 3a 2-3 yaca J0
CHA; MPOTYJKHA Ha CBEXKEM BO3JyXE€, HEYTOMUTEIbHBIE 3aHITHS CIOPTOM BO BpeMs
NEePEPHIBOB MEXY 3aHATUAMU. Hannure mojgHbIX COOCTBEHHBIX KOHCIIEKTOB JIEKLIUN
ABJIIETCSI HEOOXOJIMMBIM YCIOBHEM YCIEIIHOM caaud sk3aMmeHa. Eciau mporylieHa
Kakas- JM00 JIeKIHs, HEOOXOAUMO €€ BOCCTAaHOBUTH, OOIAyMaTh, YCTPAHUTH
BO3HUKILKE BOIIPOCHI, 4YTOOBI 3alIOMUHAaHUE MaTepHuasia ObUIo OCO3HaHHBIM. Clienyer
INOMHHUTb, YTO TPU MOJATOTOBKE K 3K3aMEHaM BHayajie HaJlo MPOCMOTPETh MaTepHuall
0 BCEM BOIIPOCaM C/IaBa€MOM NHUCLUUIUIMHBI, Jlajdee OTMETUTh s ceOsi Hambosee
TPYJIHBbIE BONPOCHI M 00s3aTE€IbHO B HUX pa3olOpaThcsa. B 3akmouenue emie pas
1€J1€CO00Pa3HO MOBTOPUTH OCHOBHBIE TOJIOKEHHUS.
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VIl. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHHUE
JANCIUIIJINHBI

JlekionHast ayautopusi (MyJIbTUMEIUNHBIA TMPOEKTOp, HACTEHHBIA HKpaH,
HOYTOYK),

XuMudeckne J1adopaTopu € BBITSDKHBIMEA — IKadamH, BOJOCHAOKEHHEM,
MydenpHBIC TIeuM, CymmibHbIe MKkadbl, pH-MeTpel, HarpeBaTeibHBIE TPUOOPHI,
XUMHYECKAs MOCY/a, PEaKTUBBI. JIUCTHILIATOD.

Amnepmerp MA-11/5 -3 wmr. Awmmepmerp M-104 -3 mT. Bans
KoMOMHUpoBaHHas - 2 mT. Becwl anamutuueckune WA-31. Becbhl 35eKTpOHHBIE
naboparopubsic HR-200. Becbr Texaunueckue BJIP-200/01 — 2 mir. ansBanomerp M-
198/1. I'eneparop 3BykoBo# 3I'-1 — 2 mt. Mctounuk Toka 2744.

Hcrounuk Ttoka IIMT-70. HUcrounuk toka IIMA-70. , nepucTanbTUYECKUI
HACOC, OCHUILIONOJIporpad, KaTAIMTUYECKUE PEAKTOPBI.

KanopumeTprueckasi ycTaHOBKA.

JlaGopatopHas ycraHoBka ‘“T'paHuila pacTBOPUMOCTH B TPOMHON cMecH
HKUJKOCTH .

JlabopaTtopHas yctaHoBKa “KuHeTHKa HHBEpCUU caxapo3bl”.

JlabopaTtopHas yctaHoBka “KoHcTaHThl nucconuanuu’ - 2 mT.

JlaGopatopHas ycrtaHoBKa “OmnpeiesieHHe SHTAIBINU HEeUTpaiuzanuu”  C
KOMITBIOTEPHBIM YIIPABICHUEM.

JlabopaTopHas ycraHoBka “IIoBbIlIEHHE TOUKH KUTICHUS .

JlabopaTtopHas yctaHoBKa “IloHMXkEeHUE TOUKH 3aMep3aHUs” .

JlabopaTtopHas ycTaHoBKa “PaBHOBecHOe pacmpeneneHue”.

JlabopaTtopHas yctaHoBka “CKOpOCTbh MUTPAIIUH HOHOB™

JlabopaTopHass ycraHoBka “CKOpOCTh pEaklMM MW JOHEPrus aKTHUBAIUH
KHCJIOTHOTO TUJIPOJIM3a ATUJIAleTaTa’.

Marasun conpotusienus P-33 — 3 mrt. Memanka MM-2a - 2 mr. Memanka
MarautHas MM-5 — 3 .

Moct peoxopansiit P-38 - 2 mt. Hacoc KamoBckoro.

[Teuka aJis MJIaBJICHUS CIIJIABOB — 2 IIIT.

[Morenunometp IIITB. Iorentmomerp P-37/1 - 2 wrr. Pedpakromerp UPD-454
b2M

Tepmoctat HBE. Tepmoctar yausepcanphbiii U-10 - 3 mT.

Caxapumetp CVY-1. Crabunuzatop Hanpspkerus [1-36/3 — 2 mT. DiekTpOoHHBIHI
noteHuometp IIII-09 — 2 mt. Moayns “Tepmudeckuii aHanms”.

Mopyne “TepMocTar Kanopumerp’.

Mopynb “OnexkTpoxumus’.

YHUBEpCATBHBI KOHTPOJIED.
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IMpuioxenue 1

§

MUHUCTEPCTBO OBPA3OBAHUS M HAYKU POCCUMCKOUN ®EJEPALIN

®denepapHOE TOCYJAPCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YIPEKISHUE BBICIIET0 00pa30BaHuUs
«/laibHEeBOCTOYHBIN (peepaibHbIN YHHBEPCUTET»
(ABDY)

IKOJIA ECTECTBEHHBIX HAYK

YUYEBHO-METOJUYECKOE OBECIIEYUEHUE CAMOCTOSTEJIBHOU
PABOTbBI OBYYAIOLINXCA

Mo AUCHUIUINHE «DPu3ndecKass XUMHUD)
Hanpasiaenue noaroroku 04.03.01 Xummust
npoduiab «DyHIaMeHTaIbHAS XUMUS)
dopMa NOATOTOBKH OYHAasA

BiaaaguBocTok

2018
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IInan-rpa¢guk BHINOJTHEHHSA CAMOCTOATEIbHONH PadOThI MO IMCHMILIMHE

Bu IIpuMepHBIE HOPMBI
Ne Jara/cpoxu o . pumep P
CaMoOCTOATEILHOM BpeMeHH Ha @DopmMa KOHTPOJIS
n/n BBINMOJTHEHUS
padoThI BbINOJIHEHHE, YAC
IIpopabotka
pop IIpunsatue
Marepuaa 1mo
SAKOHAM KOJUTIOKBUYMa C
1 04.09 - 01.10.16 12 OLICHKOM B
TEPMOAMHAMUKH.
COOTBETCTBUH C
ITonroroBka k cgade o
PEUTHHT-TITIAHOM
KoyokBuyma No 1-2
Perrenne pacueTHbIX
2 06.10- 20.10.16 P 6 KoHTpombHas pabota
XAMHYECKUX 3a7a4
ITpopaOoTtka
pop IIpunstue
Marepuaa 1mo
CHCTOMAM KOJUTOKBUYMa C
3 20.10-01.11.16 10 OLIEHKOH B
MIEPEMEHHOTO COCTaBa.
COOTBETCTBUU C
IToaroroBka k cgade o
PEUTHHT-TITIAHOM
KoJutokBuyma No 3
Pemrenue pacyeTHbIX
4 01.11-15.11.16 P 5 KonTponbsnas padora
XUMHAYECKHX 33124
[IpopaboTtka
MaTepuaa 1o Teopuu IIpunsatue
paBHOBECHS B KOJUTOKBUYMa C
5 15.11- 10.12.16 XUMHUUYECKUX 10 OLICHKOH B
cucTEMax. COOTBETCTBUU C
IToaroroska k caaue PEUTHHT-TITIAHOM
KoJuiokBuyma Ne 4
Pemenwne pacueTHBIX
6 10.12- 20.12.16 p 6 KonTtpoinbHas pabora
XAMHYECKHX 3a1a4
Ompoc mepe HavaIoM
ITonroroBka k 3ansTus. [Ipunsarue
7 04.09-10.12.16 BBITIOJIHEHUIO 20 OT4YETA O BBHITIOJIHEHUH
J1a00PaTOPHBIX padboOT J1a00PaTOPHOMA
paboTHL.
[Ipunstue
KOJUIOKBUYMa C
OIIEHKOH B
[IpopaboTtka A
COOTBETCTBUH C
MaTepuaa 1o TeOpuu SO
8 10.12 - 29.12.16 KHHETHUKH TTPOIECCOB. 12 p
ITonroroBka
IToxaroroBka k crpade
MPE3CHTALINH 110
KoJutokBuyma Ne 5-6
criocobam
OTIpeICIICHUS
MOPSJIKOB peaKkui
ITonroroBska k OK3aMeHaIOHHEIE
9 Ceccus 27 T
JK3aMEeHYy BOIPOCHI
[IpopaboTtka [Tpunsarue
MaTtepuaja 1o TeOpuu KOJUTOKBHYMa C
10 20.02- 28.02.17 kaTtanu3a. Ilogroroska 14 OLICHKOH B
K c/lade KOJJIOKBIyMa COOTBETCTBHUU C
Ne 7 PEUTUHI-TIJIAHOM
Pertenne pacueTHbIX
11 28.02 - 01.03.17 P 11 KonTtponsHas pabota
XAMHYECKUX 3a7a4
ITpopabOoTtka ITpunstre
12 01.03-01.04.17 pop 10 P

Marepurajia 1o TCOprun

KOJUIOKBHYMaA C

37




kaTtanusa. Ilogroroska OILICHKOH B

K claue KOJUIOKBUyMa COOTBETCTBHH C
Ne 7 pENTUHT-TITIAHOM
[IpopaboTka [Mpunsitue
MaTepHana o KOJIJIOKBUYMA C
13 01.04-01.05.17 3IEKTPOXUMHUH. 14 OIICHKOM B
[MoaroroBka k caaue COOTBETCTBHH C
KoJstokBuyma Ne 8 PEUTUHI-IIIAHOM
14 01.05-20.05.17 Peruerue pacterHeix 12 KonTponbkHas pabora
XUMHYECKHX 33124
Omnpoc nepen HaYaIOM
IToaroroska k 3ansatus. [Ipunsatue
15 10.02-25.05.17 BBITOJTHEHHIO 20 0TYeTa O BHIMOTHEHUH
J1a00PaTOPHBIX padboOT 1ab0pPaTOPHOIA
paboThL
16 Ceccust Honroroka k 27 DK3aMeH

9K3aMeHy

XapakTepucTHKA 3aJaHUM VISl CAMOCTOSATEJIbHON padoThl 00y4al0IIUXCH U
MeTOAUYeCKHE PEKOMEHIAIUM 10 UX BHINOJIHEHUIO
MeToanuyeckue peKoOMeHIaluM JJisl MOATOTOBKH K BOIIPOCaM IO
JadopaTopHbIM padoTam

bonpmias yacte yuyeOHOro marepuaina J0KHA ObITH MpopaboTaHa CTYIECHTOM
CaMOCTOATENIbHO, BHE ayJUTOPHBIX 3aHATUN. CaMocTosiTelbHass paboTa CTYJIEHTOB
ABJISIETCA HEOTHEMIIEMOM COCTABHOM YaCThIO MPOIECCA MOATOTOBKH CIEIUATUCTOB.

[Tox camoctosaTensHON pabOTON CTy/EeHTa TOHUMAETCS YacThb Y4eOHOM
IJIAHUPYEMOU pabOoThl, KOTOpash BBIMOJHACTCS MO 3aJJaHUI0 U MPU METOIUYECKOM
PYKOBOJICTBE  MpenojaBaTenis, ©0€3  ero  HEMOCPEACTBEHHOTO  y4acTHs.
CamocrosiTenbHass paboTa HampaBlieHa Ha YCBOCHHME CHUCTEMbl HAy4yHbIX U
npo(ecCUOHANbHBIX 3HAHUW, (POpMUPOBAHHE YMEHHII U HABBIKOB, MPUOOpETEHHUE
OIIBITA CAMOCTOSITEIIBHOW TBOPYECKOM JAEATEIIBHOCTH.

CamocrosiTenbHasi paboTa CTYJIEHTOB BKJIIOYaeT B ce0s TMOATOTOBKY K
7abopaToOpHBIM paboTaM, OIMKCAHUE MPOJIETAHHON IKCIEPUMEHTAIBHOU PabOTHI C
MPUBEICHUEM pacyeToB, TI'pauKOB, TAOJMI] U BBIBOJOB, IMOJrOTOBKAa K 3alllUTE
TEOpHUH MO paboTe, CAMOKOHTPOJIb 3HAHUN N0 TeMe padOThl C MOMOILBIO BOIIPOCOB K
KXol paldoTe, MOJArOTOBKA K KOJUIOKBUYMaM, WHAWBUIyaJlbHOE HAMKHCAaHUE WU
3amuTy pedepara.

JIsi KaueCTBEHHOTO BBIMOJHEHUSI JAa0OPATOPHBIX pPabOT KaXAbId CTYACHT
JOJDKEH 3apaHee MOATOTOBUTKLCS K ouepenHoi pabore. [TonroToBka ckiiaapBaeTCs 13
W3y4YeHUsl 1IeNW, 3a7ad | CoJepKaHus J1abopaTopHOM paboThl, MOBTOPEHUS
TEOPETUYECKOr0 Marepuaina, OTHOCSAUIerocs K padoTe, W  TEOPETUYECKOM
O3HAKOMJICHUSI CO CBOMCTBAaMH XHUMHUYECKMX BEIIECTB JO BBHITIOJTHEHUS PaOOTHI.
Pe3ynbTaThl MOATOTOBKH OTpaXKaloOTCs CTYJIEHTaMHU B paboOuux TeTpaisix, Kyjaa
3aMUCBHIBAIOTCS TIEpeYeHb HEOOXOIMMBIX M3MEPUTEIIBHBIX MPUOOPOB U armmaparypa,
TJIaH BBITIOJTHEHUSI JJa00paTOPHOU paboThI, pacueTHBIE (POPMYJIBI M 3aPHUCOBBIBAIOTCS
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CXEMBbl YCTAaHOBOK, TAOJUWIIbI NJIsS 3alMCH OMBITHBIX W PACUYCTHBIX JIaHHBIX. Bce
3alicyd B pabouWX TeTpausx Kak IMpH IMOATOTOBKE K paboTe, TaK M B IMPOIECCe
BBITIOJTHEHHS €€ JOJDKHBI BECTHCH aKKypaTHO.

B Hagase 3aHATHS TperogaBaTelb IMyTeM Olpoca U 03HAKOMIICHUS C 3alTUCSIMU B
pabouux  TETpamsx  MPOBEPSET  MOATOTOBICHHOCTh  KaXJOTO  CTYICHTA.
HemoaroToBneHHble CTYIEHTHl K BBIMOJTHEHWIO JabopaTopHOM pabOThl HE
JIOTTYCKAIOTCHAI.

TpeGoBaHus K npeacTaBjaeHuI0 U 0()OPMJIEHUIO Pe3yJIbTATOB
CaAaMOCTOAATEJILHOM PadOThI

[TonroroBka K 1a00paTOPHBIM pabOTaM OIICHUBACTCS B XOJI€ YCTHOTO OIpoca
0 MATHOAITFHOU CUCTEME.

Otuersl 1O  na0oOpaTOpHBIM  pabOTaM  COCTABIISIIOTCA  CTYJE€HTaMHU
WHIUBUTYyaJIbHO U 3alTUIIAIOTCS YCTHO, OIICHUBAIOTCS 11O MATHOAUTEHON CHCTEME.

OTtuetsl MO 1a0OPATOPHBIM pabOTaM MPECTABIAIOTCSA B 3JIEKTPOHHOU (hopme,
IIOJITOTOBJICHHBIC KaK TEKCTOBBIC JJOKYMEHTHI B peaakrope MSWord.

Otder mo paboTe JOMHKEH ObITh 00O0OIIAIONIUM JOKYMEHTOM, BKJIIOYATh BCIO
uH(OPMAIMIO 1O BBIOJHEHUIO 3a/laHUif, B TOM WYHCIIe, ypaBHEHHUS pPEaKIIUi,
TaONUIIBI, METOJUKY TMPOBEICHUS JIA0OPATOPHBIX OIBITOB, CIHUCOK JIMTEPATYpHI,
pacyeTsl U T. 1.

CTpyKTypHO OTYeT TO JabopaTOpHON paboTe, KaKk TEKCTOBBIH JTOKYMEHT,
KOMIUJIEKTYETCSA MO CICAYIOIIEH CXEME:

TuTyneHBI JTHCT — oOO0s3aTeNbHAs KOMIIOHEHTAa OT4YeTa, IiepBas CTPAHHIIA
oTuYeTa, M0 MPUHIATON JIsi JabOopaTOpHBIX padboT dopMe (TUTYIHHBIA JIUCT OTYETA
JOJDKEH pa3MenaThesi B 001eM (aiisie, T/ie mpeICcTaBlIeH TEKCT OTYETa).

Hcxonuble naHHBIE K BBITIOJIHEHUIO 3aJlaHU — O0s3aTelibHas KOMIIOHEHTa
OTYeTa, C HOBOM CTPAHMIIBI, COIEPKAT YKa3aHUE BapUaAHTA, TEMbBI U T.1.).

OcHOBHAsT 4YacTh — MaTepuaabl BBITIOJIHCHUS 3aJaHHWi, pa30UBaeTCs IO
pyOpuKaM, COOTBETCTBYIONIUX 3aTaHUSM paOOTHI, C HUEPAPXUUICCKON CTPYKTYPOM:
MYHKTHI — TTOAMYHKTHI U T. II.

PekomeHmyeTcss B OCHOBHOW YacTH OTYETa 3aroJIOBKH PYOpHK (MOApyOpHK)
naBaTh HWcxoAs w3 (OPMYNHMPOBOK  3ajaHuii, B (QopMe OTIIAaroJbHbIX
CYIIIECTBUTEIIbHBIX.

BeiBombl — oOs3aTenbHAas KOMIIOHEHTa OTYeTa, COJEPKUT 0000IIarome
BBIBOJIBI 110 paboTe (KaKue 3aJlayd PeIIeHbI, OIleHKAa Pe3yIbTaTOB, YTO OCBOEHO IMPHU
BBITIOJTHEHUU PAOOTHI).

Crmcok muTepaTypsl — 00s13aTeIbHass KOMIIOHEHTA OTYeTa, C HOBOW CTPaHUIIBI,
COJICPKUT CIIMUCOK WCTOYHUKOB, HCIIOJIb30BAHHBIX TIPH BBHITIOJIHEHUH PAOOTHI,
BKJIFOYAsl DJICKTPOHHBIE HMCTOYHUKHM (CHHCOK HYMEPOBAHHBIA, B COOTBETCTBUU C

IIpaBHJIAMH OIMCaHUs OnOamorpadum).
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Odopmiierne oTdeTa 1o 1adbopaTopHoit padoTe.

Otuer mo nabopatopHO paboOTe OTHOCHUTCS K KaTEeropuu «IMChbMEHHas
pabota», opopmisieTcss o npaBuiiaM opOPMIIEHUSI MMCbMEHHBIX padOT CTyJACHTaMU
JIBDY.

Heobxoaumo oOpaTUTh BHHUMaHHE Ha CIICAYIONINE AaCIeKThl B O(DOPMIICHHUH
OTUYETOB padoT:

- HaAOOp TeKCTa,;

- CTPYKTYpHpOBaHHE PaOOTHI,

- odopmieHHE 3arojIOBKOB BCeX BHUIOB (pyOpHK-TIOAPYOPUK-TTYHKTOB-
MOJIYHKTOB, PUCYHKOB, TaOJIUII, IPUIIOKEHU );

- odopMIIeHUE TIEpEeUUCICHUN (CIIMCKOB ¢ HyMepaluen Uil MapKupoBKOil);

- odopmicHHE TaOIHII;

- odopmieHue wtroctpauuit (rpaduxu, pucynku, pororpadun, CXeMbl);

- HaOOp U o(popMIIEHHE MaTEMaTUUYECKUX BhIpaXKeHUH (popmyn);

- odopmieHUE CIHUCKOB JuUTepaTypbl (OmOnIMorpaduuecKux OMUCAHUN) U
CCBUTOK Ha UCTOYHUKH, ITATHPOBAHHUS.

HaGop Tekcra ocymiecTBiseTcss Ha KOMIBIOTEpE, B COOTBETCTBHH CO
CJIEIYIOUTUMU TPEOOBAHUSIMU:

® TIeYaTh — Ha OJHOW CTOpOHE JincTa Oenoit Oymaru gopmarta A4 (pasmep 210
Ha 297 MM.);

® VHTEpPBAJI MEKCTPOYHBIN — IOy TOPHBIN;

e mpudt — Times New Roman;

e pasmep mpudpra - 14 nr., B TOM 4YHCIE€ B 3arojoBkax (B TaOIuIax
nomyckaercs 10-12 nr.);

® BBIPABHUBAHUEC TEKCTA — «TI0 MTUPHHEY;

® TI0JI CTPAHUIHI - JIeBoe — 25-30 MM., ipaBoe — 10 MM., BepXxHee U HIKHEE —

20 MM.;

e HyMepanus CTPAaHMII — B NMPABOM HIDKHEM YTIIy CTPaHUIILI (I CTPAHUIL C
KHIDKHOW OpHEHTaIel), CKBO3HAs, OT TUTYJIBHOTO JINCTA JI0 MOCIACAHEH CTPaHUIIBI,
apadckumu 1udpamu (MIEPBOM CTPAHUIIEH CUUTACTCS TUTYJIBHBIM JIUCT, HA KOTOPOM
HOMED HE CTAaBUTHCS, HA CIACAYIONICH CTPAaHUIIE TPOCTaBIACTCS Udpa «2» U T. 1.).

® PEXHUM aBTOMAaTHYECKOTO IEpPEHOCA CJIOB, 32 HCKIIOYEHHEM THUTYJIBHOTO
JUCTa M 3arojIOBKOB BCEX YpOBHEW (MepeHoC CIOB [UIsl OTIEIbHOro ab3ara
omokupyetcs cpenctamu MSWord ¢ momomsio komanael «Popmat» — abd3ar npu
BBIOOPE OMIINH «3alPETHTh aBTOMATHUECKHIA TIEPEHOC CIIOBY).

Ecnmu pucyHok wnm tabnuma pa3menieHbl Ha nucte ¢opmara Oonbine A4, ux
CIeIyeT Y4YWUTHIBATh KaK OJHY CTpaHuily. Homep cTpaHUIBI B JTHX CIydasx
JIOTTYCKAeTCs HE MPOCTABJIATh.
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CrHucok JIUTepaTypbl U BCE MPHIOKEHUS BKIIOYAIOTCS B OOIIYI0 B CKBO3HYIO
HYMEPAIMIO CTPAHUI] PAOOTHI.
Kpurepuu olileHKH caMOCTOSATEIbHOI PadoThI

[ToaroToBka k jgabopaTopHBIM paboTaM OIIEHUBAETCA B XOJIe€ YCTHOTO OIpoca
10 MATHOAIIIBHOM CHCTEME.

Otuersl 1O  na0OpaTOpHBIM  pabdOTaM  COCTABJISIIOTCA  CTYJEHTaMHU
WHIMBHUIYAIBHO U 3aIIUIIAIOTCS YCTHO, OIICHUBAIOTCS MO MATHOATUIBHON CHCTEME.

[To Teme Il CaMOCTOSITENIBHOIO M3YYEHUS! CTYJAEHThI ONPAIIMBAKOTCS YCTHO HA
KOHCYJIBTAIIMSIX COTJIACHO TpadUKy, OIIEHUBAIOTCS MO MATUOATUIBHON CUCTEME.

Ouenka «OTIMIHOY

A) 3agaHue BBIMOIHEHO MOJHOCTHIO.

b) Otuet/0TBET COCTaBIEH rPaMOTHO.

B) OtBeThI Ha BOMIPOCHI MOJHBIE U TPAMOTHBIE.
') Marepuai noHST, OCO3HaH U YCBOECH.

Onenka «Xopouio»

A), b) - Te xe, uTo 1 npu onleHKe «OTIUYHOY.

B) HeroyHoctu B oOTBeTax Ha BOIPOCHI, KOTOpPbIC HCIPABISIOTCS MOCIE
YTOUYHSIIOIIAX BOITPOCOB.

[') Marepuain noHsT, OCO3HaH U YCBOEH.

OneHnka «Y JOBJIETBOPUTEIBHOY

A), b - Te ke, uto u nipu orieHKe «OTIUIHOY.

B) Heroynoctu B oTBeTax Ha BOIIPOCHI, KOTOpPbIE HE BCErAa HCIPABISIOTCS
IIOCJIE YTOYHSIOUIUX BOIPOCOB.

') Marepuai noHsT, 0OCO3HAH, HO YCBOEH HE JOCTATOYHO MOJIHO.

Ouenka «HeynoBaeTBOpUTETBLHOY

A) IIporpamma He BBIMOTHEHA TTOTHOCTHIO.

b) YcrHbIif OTYET U OTBETHI HA BOIIPOCHI HE MOJIHBIE U HE TPAMOTHBIE.

B) Marepuan He OHST, HE OCO3HAH U HE YCBOEH.

MeToanyecKkue peKOMeHIAIUN JJIsl HOATOTOBKHU K YCTHOMY OIPOCY

ColecenoBanue SIBISIETCS OJHOM M3 COCTABIISIONMIMX YYEOHOU JEATEIbHOCTH
CTYJICHTa I10 OBJIaJICHUIO 3HaHUsAMHU. Llenpro coOecenoBaHmus SBISIETCS ONMPEICIICHNUE
KayecTBa  YCBOEHHUS  JICKIMOHHOTO  Marepuajla M  4YacTM  JIUCUUIUIUHBI,
MpeAHA3HAYEHHOM I CAaMOCTOATEIbHOTO U3YUYEHUS.

3agauu, CTOSIIKE MEePel CTYAEHTOM MPU MOATOTOBKE K YCTHOMY OIPOCY:

1. 3akperuieHre NOJy4eHHBIX paHEee TEOPETUUECKUX 3HAHUI;
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2. BbIpabOTKa HaBBIKOB CAMOCTOSITEIBHOM pabOTHI;
3. BBISICHEHHE NTOJATOTOBJIEHHOCTH CTYJIEHTa K OyAylIeil npakTudeckoil padoTe.

Tema cobecenoBaHusl U3BECTHA U MPOBOAUTCS OHO IO CPABHUTEIBHO HEJABHO
U3YYEHHOMY MaTepHally, B COOTBETCTBUHM C IIEPEUYHEM TEM M BOIPOCOB IS
MOJATOTOBKH.

[IpenogaBaTens TOTOBUT 3alaHus JUOO MO BapuaHTaM, JMOO MHAMBHIYAIbHO
JUIsL KaKIoro cryaeHrta. [lo comep:kanuio padoTa MOXKET BKIKOYATh TEOPETUYECKHMA
MaTepual, 3aJayd, TE€CTbl, PacUeThl W T.II. BBIIOJHEHHUIO pPAa0dOTHl IPEIIECTBYET
MHCTPYKTAX IPEIOAABATEIIS.

KiroueBblM TpebOoOBaHMEM IpU MOATOTOBKE K COOECEJOBAHHUIO  BBICTYIAET
TBOPYECKUH MOXO0J, yMEHHE 00padaThiBaTh U aHAJIU3UPOBATh HH(OPMALINIO, JIENATh
CaMOCTOATENIbHBIE BBIBOJIbI, OOOCHOBBIBATH LEJIECOO0PA3HOCT U 3(PPEKTUBHOCTD
IpeajlaraéMbIX PEKOMEHAAIMI W peleHuil npodiieM, YETKO W JIOTUYHO H3Jarartb
cBoM MbIciu. IloArotoBky k coOeceqoBaHUIO CIEAyeT HayuHATh C IOBTOPEHUS
COOTBETCTBYIOILIETO pa3fena ydyeOHMKa, YYEOHBIX MOCOOM 1O JaHHOW Teme u
KOHCIIEKTOB JICKIIHA.

CamocTosTenbHass padoTa CTYIEHTOB MO M3YYEHHUIO OTAEIBHBIX TEM
JUCHMIUIMHBL BKJIOYAET IOMCK Y4YEOHBIX IOCOOMH 10 JaHHOMY Marepuaiy,
npopadOTKy M aHAIM3 TEOPETUYECKOT0 MaTepuana, CaMOKOHTPOJb 3HAHWM IO
JAHHOU TE€ME C MOMOIIBI0 KOHTPOJIBHBIX BOIIPOCOB U 3a1aHUM.

3aganue Ha 10M K J1a00paTOpHbIM 3aHATHAM Nel-5

[IpocmoTpeTs Matepuan JeKUud, Y4eOHMKHM M METOJIMYECKOE Ioco0Hue K
NPAaKTUYECKUM 3aHATHSIM M TOJATOTOBUTH OTBETHI HAa BOIPOCHl 10 3aKOHaM
TEPMOJIUHAMUKHN

3ajauun A1 CaMOCTOSITENIBHOTO pelIeHus IpeicTaBlieHbl B [Iprioxenun 1.
3amanue Ha OM K 1abopaTopHbIM 3aHATHAM Ne6-13

[IpocmoTpeTs Marepuan JIeKIuH, Yy4eOHMKM U METOAMYECKOe Mocodue,
MOATOTOBUTH OTBETHI HA BOMPOCHI 110 TEOPUU CUCTEM NIEPEMEHHOIO COCTaBa

3aganue Ha 10M K J1a00paTOPHbIM 3aHATHAM Nel4-17

[IpocMmoTpeTs MaTepua JEKIUN, y4UeOHUKH U METOANYECKOE TTocooue,
MOJATOTOBHUTH OTBETHI HA BOIPOCHI [0 TEOPUU KHHETUKHU PEaKIU

3amauu A1 CaMOCTOSITENIBHOTO pelIeHus npeacTasiieHsl B [Iprioxenun 1.

3aaHue HA I0M K J1aGopaTopHbIM 3aHaTUsIM Nel7-30
[IpocMoTpeTs MaTepual JeKUUH, yHeOHUKA U METOANYECKOE TOCOoOre, MOATOTOBUTh
OTBETHI HA BOIIPOCHI MO TEOPUHU IEKTPOXUMUYECKHUX MTPOLIECCOB.
3amauu A1 CaMOCTOSITENILHOTO pelieHus mpeacrasiieHsl B [Ipunoxenun 1.
Metonnueckoe mocodue kK 1abopaTopHbIM pabotam HaxoauTcs B [Ipunoxenun 3.
[ToAroTOBUTBCA K PEIIEHUI0 pacyeTHBIX 3adad. Pemmrs 3amaum Ui

CaMOCTOATCIBHOIO pCHICHUA U3 MCTOJUICCKOI'O ITOCOOHS:
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3agaum U1 CaMOCTOSATEILHOIO PeLieHHS.

Bapuanr 1

1. Xumnueckas kuHeTuka. OCHOBHbBIE TIOHATUS XUMUUECKON KHHETUKU: CKOPOCTb
peaKIuu, CPeIHsISI CKOPOCTh, HCTUHHASL CKOPOCTh peakunu. DakTopsbl, BIAUIIONINE HA
CKOPOCTb peakluy (MOATBEPIANUTE TPUMEPAMH).

2. 3aBHCHMOCTbH CKOPOCTH PEAKIIMHU OT KOHIIEHTpAIHK. 3aKOH JEHCTBYIONUX MacC AJIs
TOMOTEHHBIX U T€TEPOTCHHBIX PEaKIUH.
3. BoIYUCIUTh KOHCTAHTY CKOPOCTU OUMOJIEKYJISIPHOM peakiuu o0pa3oBaHus
¢docrena CO+Cl,=COCl,, 27°C konM4eCTBO pearupyromix BEIEeCTB H3MCHUTCS
CJIeIyIOIUM 00pa3zoM:

Bpewms oT Havasa onbiTa, MUH 0 12 24 36
KoHIeHTpaIus nCX0IHBIX BEIIECTB, 0,0187 0,0179 0,0173 0,0167
MOJIB/T

HaiiTi KOHIIEHTpalHIO UCXOIHBIX BEILIECTB Uepe3 3 yaca Mociie Hayajaa peakiyy.
4. Pa3noxeHne nepokcuaa BOAOPOaa B BOJHOM PaCTBOPE SABIIAECTCS
MOHOMOJIEKYJISIPHOW PEAKIHUEN, €€ KOHCTaHTa CKOpOCTH paBHa 5,081 102 vun™
OnpenenuTs BpeMsl, 32 KOTOPOE MEPOKCHU BoAopoaa pacnaaaetcs Ha: a) 50%:; 0)
99,9%.

BAPHAHT 2

1. TloHsiTHE O MOJIEKYJIIPHOCTH | MOPSAKE Peakiiuu. MeTo bl onpeaesieHust mopsiaKa
peaKkiuu.

2. Kunetnueckue ypaBaenus 0, 1 u 2-ro nopsiakos. [lepuon momynpeBpalieHus, ero
CMBICIL.
3. Ykazats nopsinok peakuuun CH3;COH (1) = CHy (1) + CO () 1o BeuiecTBy 1
HanucaTh KHHETUYECKOE ypaBHEHHE peakinn. Kak H3MEHUTCSI CKOPOCTh PEaKINu
MIPU: a) YMEHBIIICHUU KOHIIEHTPAIINH alleTalIbJeru1a B 2 pa3a; 0) yBeIUUCHUH
JIaBjieHUs B 3 pasa.
4. Ykazatb nopsgaok peakiuu N,O, (1) = 2 NO, (1) 3anucars Beipakenue 3.J[.M. qis
JaHHOU peakiu. Kak u3MEHUTCSI CKOPOCTh PEaKIMK MPU: a) YBEIMUCHUN
koHneHTparuu N,O,4 B 1,5 pasa; 6) yMeHbIlIeHUH AaBiieHus B 3 pasa.

BapuaHT 3
1. Yto Takoe CKOpOCTh XUMUYECKON PEAKIIUM U CKOPOCTH 110 KoMIroHeHTaM? KakoBa
WX pa3MEpPHOCTH?
2. Chopmynupyiite 3aKoH IeHcTByOmUX Mace. [ anemenTapuoi peakuuu A + 2B
— AB2 HAIUIIUTE BBIPAYKECHUS 111 CKOPOCTU PEAKIIUU U CKOPOCTH 0 KOMIIOHEHTaM.
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3. Bo CKOJIBKO pa3 BO3pacTaeT CKOPOCTh PEAKLIMU ITPU MOBBILIEHUU TEMIIEPATYPBI OT
20 mo 60°C, ecnu sHeprus akTuBauu paBHa 125,61 xJx/Monb?
4. B 1952r. B opranu3M 4ejaoBeKa MoIall paJuoOHYKIU cTpoHINH-90. B kakom
roxy ero ocrarercst 40%? T (*°Sr)=28,7 roxa.
Bonpocel k 1a00paTOPHBIM 3aHATHAM
JlabopaTtopHsbie paboTsl Nel,2.
1. Chopmynupyiite u 3anummTe | 3ak0H TEpMOIUHAMUKH.
2. Onpenenute NoHATUE “TErIOBOM (D (PEKT XUMUYECKON peakiuu’.
3. 3akoH ['ecca u ciencTBus U3 HETO.
4. Jlaiite ompeAelieHHE CTAaHIAPTHBIX TEIJIOT CropaHnuss W o0pa3oBaHWs,
MHTErpalibHON U MudPepeHiraibHON TEIUIOT PACTBOPEHUS.
5. B kakux ciayyasix TeIioTa peakiui MOKET SABIATHCS (PYHKIUEH COCTOSHUS.
6. Uem ompexaensercss 3HaK TemwioBoro 3s¢dexra pacrBopenusa? Ilpeanonoxwre,
KaKoOB 3HaK TerioBoro sddekra OyaeT npu pactBopeHuu B Boje: a) HCI (raz), 0)
H,SO, (konrt.), B) NaF (kpucr.)?
7. Kakue TepMOIMHaMUYECKHUE BEJIMYMHBI ONPEACIISIIOT METOIOM KaJIOPUMETPUHN?
8. IlpuHIun KaJOpUMETPUUYECKUX HW3MEPEHUN TeIIOBbIX A(Q(EKTOB: THIIbI
KaJIOpUMETPOB, TepMOMETp bekmaHa, TernoBoe 3HaUeHHE KaJOpUMETpPa U CIIOCOOBI
€ro ONpeaeeHHs, YUET TEII000OMEHA C OKPY KAIOIIEH CPEAON.
9. Kakue BemiecTBa MCHOJIB3YIOT B Kauye€CTBE TEPMOXMMHUYECKOIO CTaHIAapTa s
OIpEJENIeHHs TEMIOBOTO 3HaUEHUs KaopumeTpa (B padorax 1 u 2).
10. Kakne peakumy NpuroaHsl 1yl TEPMOXUMHUYECKUX U3MEPEHUIN?
11. Binser nu cTeneHb U3MENbUYEHMS COJIM Ha BEJIMYMHY M TOYHOCThH ONPEICICHUS
TEIJIOTHl PACTBOPEHUS COJIH?
JlabopaTtopHas pabota Ne3.
1. Yto Takoe mpaBuio ¢az? IlpuBeaute onpeneneHus caeayrOMMX MNOHATHIMA: (a3a,
COCTABJISIFOLIME BEUIECTBA, KOMIOHEHTBI, YUCIIO CTENEHEN CBOOOIBI.
2. Ha yeM ocHOBaH TepMuueckuil aHanu3? Kakue MeToapl TEpMUYECKOTO aHAIN3a BBI
3HaeTe?
3. UeM OOBSACHSIIOTCS CKaYKU TEMIIEpaTyphbl HA KPUBBIX OXJIAXKICHUS?
4. Yro Takoe sBTrekTuka? [Ipumenure npaBmio ¢a3 K MOTyYEHHON BaMH UarpaMme
miaBkocTu. Kakne M3MEHEHHsI NPOUCXOMAT NPH OXJAXKIECHWHW CHCTEM Pa3IM4YHOIO
cocTtaBa?
5. Kakue ympolleHus BHOCST MNpPU TMOCTPOCHUU IUIOCKUX AUArpaMM COCTOSTHUS
OMHApPHBIX (IBYXKOMIIOHEHTHBIX) CUCTEM?
6. Uto mpencraBiseT co0oil TpeyrojbHUK TaMMaHa W JJISI OMPEACIICHUS KaKOU
BEJIMYUHBI OH CITYKUT?
7. Uto mnpenctaBustoT co0o0il amarpammbl coctosiHus? Kakum cucreMaMm OHU

COOTBETCTBYIOT?
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Jlabopatopubie paboTs Ne5,13.

1. YUto Takoe kpuockonusi? 3anuMIIMTe OCHOBHOE YpaBHEHHE KpUOCKONUHU. [Ipn kakux
YCJIOBUSIX 3TO YPaBHEHHUE MOYKHO HCIIOJIBb30BaTh JJISI BBIYMCICHUS MOJISIPHOW MacChl
pacTtBOpeHHOrO BemecTBa? Korna oCHOBHOE ypaBHEHUE KPUOCKOIIUU 1aCT HEBEPHBIE
PE3yNbTATHI JJI UJI€ATBHOTO KUIKOTO pacTBopa?
2. Yto Ha3bpIBaETCS KPUOCKOMMYECKOW NOCTOSHHOM? Kak MOXHO 3KCIIEPUMEHTAIbHO
ONPEJEIUTh U TEOPETHUECKH PACCUUTATh €€ BETUYHUHY ?
3. Kak mnpouayT KpuBbIE 3aBUCMMOCTH [IaBJIEHHS Iapa pPacTBOpAa HEIIETY4YEero
BEILIECTBA PA3JIMYHBIX KOHUEHTpALWW, €CIM MX HAHECTH HA [UArpaMMy COCTOSHHUS
YUCTOTO pacTtBoputensa? MOXKHO JIn Ha 3TOW AMAarpaMMme MOKas3aTh, KAaK U3MEHSAETCS
TEMIEpaTypa 3aMep3aHusl W KUIEHHUS pacTBOpa B 3aBUCHUMOCTH OT  €rO
KOHICHTpAIUN?
4. Kakumu cooOpakeHUSIMH HEO0OXOJUMO PYKOBOJCTBOBAThCA IpPU BBIOOpE
pacTBOpUTENS [JIs1 KPUOCKONUYECKOTO METOAA OINPEACICHHUS MOJIIPHON MAaccChl
PacCTBOPEHHOIO BEIIECTBA?
5. Kakue cBOICTBa pacTBOPOB HA3bIBAIOTCA KOJUIMIaTHBHBIMU? Ilepeuncinre ux u
HaITMIIUTE COOTBETCTBYIOLINE YPAaBHEHUS.
6. HazoBuTe MeTOHBI ONpENENeHHUs] MOJIIPHBIX MAcC HE3JIEKTPOJIUTOB U CTEIEHU
JUCCOLMAIIMU, OCHOBAaHHBIE HA M3yUYE€HHH CBOWCTB pa30aBIIEHHBIX PACTBOPOB.
7. N3oronnueckuii koapduuuent Bant-I'odpda, meroast ero onpenenenuss. OT yero
3aBUCUT BEJIMYMHA U30TOHUYECKOTO Kod(dduimenta?

JlaGopatopHas pabota Ne6.
1. Yro Takoe mojspusanus U MOJSIpU3yeMOCTh BemectBa? KakoBa cBsI3b Mexay
HUMH?
2. Ha30BuTE OCHOBHBIE COCTABJISIFOLIUE MOJSPU3ALIMN BEIIECTBA.
3. KakoBbl 0COOEHHOCTH MOJIIPU3ALIMHU BEIIECTBA B MOJIIX BBICOKOM YaCTOThI?
4. Yro HaszpiBaeTcsi pedpakimeil BelecTBa, OT YEro OHa 3aBUCUT, KAaKOBa €€
pa3mMepHOCTh? MeToabl €€ SKCIEPUMEHTAIIBHOTO ONPEIETICHUS?
5. Kakyio wuHboOpManui O BEIIECTBE MOXKHO TOJY4YUTh, 3HAs BEIUYUHY €ro
MOJISIpHOU pedpakiuun?

JlabopaTtopHas pabota Ne7.
1. JlaiiTe omnpeneneHue TMOHATUS ‘‘XHUMHUYECKOe paBHOBecue”. JlMHaMu4ecKui
XapakTep XMMHUYECKOTO0 PaBHOBECHUS M €ro MOABIKHOCTb. UTO Takoe oOpaTuMble
peaklMy M B YEM pa3jiMyue MOHATUS “‘00paTMMOCTh peakuuu” U “00paTUMOCTb
TEPMOJIMHAMHUYECKOTO Tipouecca’?
2. 3akoH aeiicTBus Macc. Uepe3 Kakue BETUYMHBI MOKHO BbIPA3UTh KOHCTAHTY
XUMHUYECKOTO paBHOBecHs? CBA3b MEXKIYy KOHCTAHTaAMH PABHOBECHS, BBIPAKEHHBIMU
pPa3TUYHBIMH CTIOCOOAMH.
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3. KakoBbl TEpMOJUHAMUYECKHE M  MOJICKYJISIPHO-KUHETUYECKUE MPU3HAKHU
PaBHOBECHOI'O COCTOSIHUS?
4. Ot yero 3aBucur K, u K, peakunn?
5. ChopmynupyiTe IPUHIIMI CMEIIEHUS XUMUYECKOT'O PAaBHOBECHSI.
JlabopaTtopubie paboThl Ne8-12.
1. Naiite onpeaenenne moHATUA “$a3oBwiii mepexon’. [IpuBeauTe mpuMepsl.
2. Kakme mporecchl oTHOCATCS K (a3zoBeiM mepexomam I-ro poma. IlpuBemute
ypaBHEHHUe, omuchiBaromee QazoBsie mnepexoasl [-ro poma. Ilomyumte u3 Hero
YpaBHEHHE JIs POLIECCA NCTIAPEHUS KUIKOCTH.
3. UTo Ha3bIBAECTCS aBJICHUEM HACBIIMIEHHOTO Mapa YUCTOM KUAKOCTU? OT 4ero oHo
3aBUCHUT?
4. Kak no 3aBucumoctu P = f (T) onpenenuts npu 3aJaHHON TeMIlepaType TEII0BOM
ekt ucnapenus?
JlabopaTtopnsie padotst Nel2-16,30.
1. ITonstre karanuza. OOIKME NPUHLMIBI KaTanu3a. ['OMOreHHBI U TeTepOreHHbIN
Katanu3. Teopust IpOMEKYTOUYHBIX COETUHEHUIA.
2. T'ereporeHHble KaTaaUTHYeCKHe peakuuu. (OCHOBHBIE CTaaud, TOHITHE
JUMUTUpYIOIIEeH  craguu. Pomb  ajgcopOiuu B KUHETUKE  T€TEPOTE€HHBIX
KaTaJUTUYECKUX peakuuii. YTo Ha3bIBAETCSI CKOPOCTHIO F€TEPOTCHHON PEAKIIMU U OT
YEero OHa 3aBUCUT?
3. Jubdy3nonnas u KuUHETHUECKas oOOJIaCTM TMPOTEKAHUS TeTEPOTCHHOM
KaTaIUTUYEeCKOM peakuuu. Kakue sKcrepuMEHTalbHbIE JaHHbIE HEOOXOIUMBI IS
YCTaHOBJICHHSI 00JIaCTH MPOTEKAHUS Peakiuu? 3aluiIuTe KHUHETUYECKOe ypaBHEHHE
peakuuu, HanOosee MEJICHHOW cTaguedl KoTopou siBisieTcss qud@y3us MCXOIHBIX
BEILIECTB K MOBEPXHOCTU KaTaau3aTopa.
JlaGopatopHas pabota Ne25.
1. JlaiiTe ompeneneHue uaeaabHOro pactsopa. KakoBbl ero OCHOBHBIE NMPU3HAKU U
IIPU KaKUX yCIIOBUSX OH 00pa3yeTcs?
2. Yem 0OyCHOBJIEHBI MOJOXKHUTEIbHBIE U OTPULIATENbHBIE OTKJIOHEHUS OT 3aKOHA
Paymns. [IpuBenute mpuMepsl pa3iUYHbIX TUIIOB OMHAPHBIX JKUJIKUX HEOTPAHUYCHHO
CMEIIMBAIOIIUXCSA PACTBOPOB.
3. 3akonbl KonoBasoBa-I'u60ca. IloscHuTe >TH 3aKOHBI HAa AWArpaMMax COCTaB -
TeMrepaTypa KUIEHUs U COCTaB - IaBJICHUE.
4. MOXHO I paccuuTaTh COCTaB Iapa, HaXOASAIIErocsi B paBHOBECUHU C UICATbHBIM
pactBopom?
5. B 4ueM coCTOUT u Jy1sl 4Ero UCHOIB3YEeTCA “IpaBUIIO phlyara’?
JlabopaTtopubie pabotsl Ne26-30.
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1. Kakue cooTHOIIEHHS CBA3BIBAIOT U3BMEHEHUS TepMOoAMHaAMu4eckux (yHkuud AG,
AH, AU, AS?
2. C wu3MeHeHHWEM Kakoi TepMmoauHaMmuueckod ¢GyHkuuu cBsizaHa OJIC
raJbBaHUYECKOTO JIEeMEHTA?
3. Kakum obpazom, m3mepsist DJIC raapBaHUYECKOTO 3JIEMEHTa, MOXXHO PAcCUUTATh
TEPMOIUHAMHUYCCKUE (QYHKITUN PEaKInii?
4. Hanuiure ypaBHEHUE PEAKIUH, IPOTEKAIOIIEH B raJIbBAHUYECKOM 3JIEMEHTE.
5. Kak cBs3anbl TeMmepaTypHbIi KOA(P(GUIHMEHT TaJlbBaHUYECKOTO JJIEMEHTA U
TEIJIOTA Mpoliecca ralbBaHUYECKOM AJIEMEHTE?
6. Moxno 5 D/]C ranbBaHUYECKOTO 3JIEMEHTA U3MEPSThH IIPU MOMOIIN BOJIBTMETpa?
Ecnu Het, To moyemy?
7. C Kakoi U3 TEPMOJIMHAMUYECKUX BEITUYHMH CBSI3aH TeMIEpaTypHbId KO3YPPUIUEHT
OC? MoXxHO 11 €€ BBIYUCIATh HA OCHOBAaHUM TAOJIMLl CTAaHJAPTHBIX BETUYUH IS
PEaKINM, TPOTEKAIOIIEH B CTAHAAPTHBIX YCIOBUAX?
8. Moxer M DJHAOTEPMUYECKAss peakius ObITh MCTOYHUKOM paldOThl B
raibBaHU4YeckoM aseMmeHTe? Korma rajdpbBaHUYECKMM DJIEMEHT paboTaer ¢
HarpeBaHUEM, KOT/Ia C OXJIXKICHUEM ?
9. 3anummute ypaBHeHue ['mb0ca-I'enbmronbiia u odcyaure ux GU3NIECKUNA CMBICI.
PaccmoTpuTe uX mnpuMeHeHME K paboTe rajibBaHMYECKOro jsieMmeHrta. Kakoe
cllaraeMoe OmpelensieT TeIIoTy o0patuMo pabotaromero 3yeMmenta? Kakoe
cJIaraeMoe OIpeesieT TeMIOTY He0OpaTUMO pabOTAIOUIETO AIEMEHTA?

Crtpykrypa oT4yera 1o JiabopaTopHoi padore

OTt4eTsl IO TaOOPATOPHBIM pabOTaM MPECTABISIOTCS B DJIEKTPOHHOU (popme,
MOJITOTOBJICHHBIE KaK TEKCTOBBIC TOKYMEHTHI B peaakTope MSWord.

Otyer o paboTe MOKEH OBITH 000OIIAIOIINM JOKYMEHTOM, BKIIIOYATh BCIO
MH(OPMAIMIO MO BBINOJIHEHUIO 3aJaHUid, B TOM YHCIIC, YpaBHEHUS pEaKLH,
TaONHIBI, METOJUKY MPOBEACHUSI JIA0OPATOPHBIX OMBITOB, CIUCOK JIUTEPATYpHI,
pacyeTsl U T. 1.

CTpyKTypHO OT4YeT MO Ja0OpAaTOPHOW paboTe, KaKk TEKCTOBBIA JOKYMEHT,
KOMIIJIEKTYETCS IO CIEAYIOIIEH cXeMe:

o Tumynvnuwviti aucm — o0bA3amenvHas KOMIOHEHTa OTYETa, MepBasi CTpaHHIA
oTyeTa, MO MPUHATON I JabOpaTOpHBIX padoT GopMme (TUTYJIbHBIM JUCT OTYETa
JIOJKEH pa3MelaThes B 001eM (aiisie, T/ie mpeCTaBlIeH TEKCT OTUYETA);

e Jcxoouvie OaHHble K BbINOJIHEHUIO 3A0aHUli — 00s13aTelIbHAs KOMITIOHEHTA
OTY€Ta, C HOBOW CTPAHUIIbI, COAECPIKAT YKa3aHUE BapUaAHTA, TEMBI U T.11.);

o (OcHogHas uacmb — MaTepuaibl BBHINOJHEHUS 3aJaHui, pa3OuBaeTcs MO
pyOpuKaM, COOTBETCTBYIOLIMX 3aJaHUSAM padOThl, C UEPAPXUUYECKON CTPYKTYpPO:
MYHKTHI — TTOAIMYHKTHI U T. II.
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PexomeHmyeTcss B OCHOBHOM YacTH OTYETa 3aroJIOBKH PYOpHK (MOApYyOpHK)
naBaTb  HMcXoAs U3 (OPMYJIMPOBOK  3aJaHuM, B (QopMe  OTIJIaroJbHbIX
CYILIECTBUTEIbHBIX;

® Bwvisoovl — o0sA3aTeabHAsS KOMIIOHEHTA OTYETa, COJCPKHUT 000O0IIaromme
BBIBOJIBI 110 paboTe (Kakue 3aJlaud PeIIeHBI, OIEeHKAa PE3yIbTaTOB, YTO OCBOEHO MPHU
BBIIIOJIHEHUU PabOTHI);

o Cnucox aumepamypsl — o00s3aTelbHasi KOMIIOHEHTa OT4Y€Ta, C HOBOWU
CTPAaHMIIBI, COJEPKUT CHUCOK HCTOYHUKOB, HCIOJB30BAHHBIX TMPU BBITIOJHEHUU
paboThl, BKJIIOYAsh DJEKTPOHHBIE HCTOYHHUKU (CIIHUCOK HYMEPOBAHHBIHA, B
COOTBETCTBHUH C MPaBUJIaMU OTMMCAHUA OMOIHOTrpadun).

KpuTtepun o11eHKH BbITIOJIHEHHSI CAMOCTOSTEILHOI PadoThI

Oyenusanue n1abopamopHvlx pabom NPOBOJUTCS 110 KPUTEPUSIM:

[TonHOTa M Ka4yeCTBO BBIMOJIHEHHBIX 33/IaHUN;

Teopernueckoe 000CHOBaHUE TOJYYEHHOTO PE3ybTaTa;

KauectBo odopmieHuss oryera, HCMIOIb30BAaHUE TMPaBUJ U CTaHIAPTOB
o OpMIICHUS TEKCTOBBIX U JIEKTPOHHBIX IOKYMEHTOB;

OTtcyTcTBHE (haKTHUECKHUX OMMOOK, CBSI3aHHBIX C TOHUMAHUEM TEMBI.

Oyenusanue npezeHmayuu noO HPEONOHCEHHOU meme TPOBOAUTCA IO
KPUTEPHUSIM:

OmnpeneneHsl eNU U 33]1a4i pabOThI;

[TokazaHa pU3MKO-XUMUYECKAsI CYIITHOCTh MPOIIECCOB;

[TpaBunbHO MO00paHBl MPUMEPHI IPUMEHEHHUS METOJ0B (PU3HUECKON XUMUU;

[TpaBunbHO 0DOPMIIEH TOKYMEHT.
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IMpuioxenue 2

MUHHCTEPCTBO OBPA3OBAHUS U HAYKU POCCUMCKON ®EEPALIN
denepanbHOE rOCYAapCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEXKJCHUE BBICILIET0 00pa30BaHUs

«/1aJIbHEeBOCTOYHBIN (heaepaibHbIN YHUBEPCUTET»
(ABDY)

HIKOJIA ECTECTBEHHBIX HAYK

®OHJA ONEHOYHBIX CPEACTB

N0 JUCHUILINHE «Pu3nvecKkasi XuMUD)
Hanpasiaenue noaroroku 04.03.01 Xumus
npoduias «DyHIaMeHTaTbHAS XUMUS)
®opmMa NOATOTOBKH OYHAS

BiaaguBocTok
2018
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HacnopT OICHOYHBIX CPCACTB II0 TUMCIHUIIJINHE «Pu3nueckast XuMHs»

Kon n popmyanposka

Irtansl GopMHUPOBAHHA KOMIIETEHI[UH

KOMIICTCHUINH
3paeT @OyHnaMeHTaIbHBIE pa3/ienbl (U3NYECKOW XUMHU TIPH
peleHny mpopecCUOHABHBIX 3a1a4
CHOCOGHOCTE  BEIONEATE NPUMEHATh 3HAHHUS  (YHAAMEHTAIBHBIX  Pa3JeNoB
CTaHJIapTHBIE  Olepaluu o
Vwmeer (bu3nYeckoil XUMHMM IPU PELIEHUH NMPO(eCcCHOHAIBHBIX
10 npeaiara€MbIM
meroaukam (ITK-1) 3anat
HaBBIKAMU TpPUMEHEHHs 3HAHUN (yHIaAMEHTAIbHBIX
Bnageer pa3genoB  (uU3MYECKOM  XUMUM  IIpU  PELICHUHU
npogecCHOHANTBHBIX 3a/1a4
3naeT TEXHUKY O€30macHoro oOpameHus C XUMHYECKHMU
MaTepHuagaMi U 000pyA0BaHUEM
OPUMEHATh 3HAHUS HOPM TEXHUKU O€30MacHOCTH
Braneer 6asoBbIMH oOpallleHHs: ¢ XUMHUYECKHMHU MaTeprajiaMu, padoTe Ha
HABBIKAMI MCTIONE3OBAHMI | vy ey COBPEMEHHOIl  y4eOHO-HAy4HOHl  ammaparype |
COBpPEMEHHOH armapaTypsl
peamu3yeT MX B JIADOPATOPHBIX M TEXHOJOTHYECKHX
[IpU MIPOBENCHUH HAYYHBIX
. YCIOBHAX
Hncciaeao0BaHN
(TIK-2). HaBbIKAMH INPUMEHEHUS 3HAHUH HOPM  TEXHUKHU
0e301acHOCTH oOpareHus c XUMUYECKUMHU
Brageer MmarepuagamMM, paboTe Ha COBpPEMEHHOW Yy4eOHO-
HAY4YHOH ammapaType, HaBbIKAMH pealu3aliil UX B
71a00paTOPHBIX M TEXHOJIOTHYECKUX YCIOBUAX
3naeT OCHOBHBIE TpPeOOBaHMS K MPABUIBHOMY BBIITOJIHEHHUIO
. paboTHI 0 MpeJyIaraéMbIM METOMKaM
Brageer CUCTEMOH
(yHIaMeHTaIbHBIX OPUMEHATh  3HAaHMS  OCHOBHBIX  TpeOOBaHMH K
XUMHYECKUX nonsitil | Ymeer MPABUILHOMY BBITTOITHEHHUIO PA0OTHI TIO TpeiaraeMbIM
(TIK-3) METOJIUKaM
Brazeer HaBbIKAMU  TPABWJIBHOI'O  BBINOJHEHUS  (PU3UKO—
XUMHAYECKHX padoT IO MpeaiaraeMbIM METOTUKaM
Cnoco6HOCTB YCTPOMCTBO M INPHUHLUUIBI pabOThl  COBPEMEHHOU
HUCII0J1b30BaTh 3HaeT anmaparypsl Jjs €€ HCIOJIb30BaHUs NpU MPOBEAECHUU
HOITY4YCHHBIC SHaHHUA (bU3UKO-XUMUYECKUX HCCIICTIOBAHUN
TECOPECTUUCCKUX OCHOB ¥ 6
(byHIAMEHTATEHBIX NPUMEHATL 3HAHNUA YCTPOHCTBA M NPHHLMIOB PaGoThI
pasnenon  xummm  mpu | Y MEeT COBPEMEHHOW ammapaTypsl Uil €€ MCIIOJIb30BaHus TPU
peleHun MPOBEICHUH (PU3NKO-XMMUYECKUX HCCIIECIOBAHUH.
HPOGECCHOHATLHBIX 3 HaBBIKAMU NPUMEHEHUSI COBPEMEHHOM ammaparypsl s
(OIIK-1) Bnaneer p p patyp N
MIPH TIPOBEICHUH (PH3UKO-XUMUIECKUX HCCIIEIOBaHUI
iaet OyHmaMeHTaIbHBIE 3aKOHBI M OCHOBHBIC TOHSTHS
3HaeT HOPMBI TEXHHUKH ¢buznveckoit XuMmun
0e30I1aCHOCTH 1 YMEHHEM NPUMEHATh  3HAHWA  OCHOBHBIX  MOHATHH |
€aJIn30BaTh ux B o
i A5ODATOPHLIX " Vwmeer (yHIAMEHTAIBHBIX 3aKOHOB (DM3WUYECKOW XUMHH IS
patop MpoBeCHUS PU3UKO-XUMUYECKUX HCCIIEI0BAaHUIMI
TCEXHOJIOTHYCCKUX
ycnosusix (OITK-6) HaBBIKAMU TPUMEHEHUS 3HAHUN OCHOBHBIX MOHATUH U
Brageer (yHIAMEHTAIBHBIX 3aKOHOB (DM3WUYECKOW XUMHH IS

MpOBCACHUA (I)I/ISI/IKO-XI/IMI/I‘-ICCKI/IX HCCIIeJOBaHUM
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No KonTponupyemeie O1ieHOYHBIE CPEICTBA -

n/ pas3zernbl / TeMBbI HAaMMEHOBaHUE

o JUCLUILTAHBI Kozpl u aTans1 popmupoBanus p— —

KOMIIETCHIIU I Yy TIPOMEXKYTO
KOHTPOJIb YHas
aTTecTanus

1 | Xumuueckas [IpoBepka DK3aMeHart
TEPMOJUHAMHUKA, TOTOBHOCTU | MOHHBIE
¢a3bl mepeMEeHHOTO K BOIIPOCHI
COCTaBa, nabopaTopH | NeNel-10
XUMHUYECKOE bIM Bompocs! k
paBHoBecue (54 paboram Ne | 3auery Ne
qaca) 1-5. 1-5
Monyns 1. CobecenoBa
Xumuueckas 3HaeT aue (YO-1).
TepMoauHaMuKa (24 Cnaua
yaca) KOJUIOKBUY
Pa3nen 1. Beenenue. MoB Nel u
OcHOBEI Ne2(YO-2)

XUMHUYECKON TectupoBan
TEPMOINHAMUKHI ue (ITP-1).
(12gacoB). KonTtponbsa
Tema 1. ITocTymnarsr ast pabota
U OCHOBHBIC MK-1 (TIP -2).
MOHATHA IMpoBepka | Dk3ameHarr
XHMHICCKOU IOMAIllHUX | UOHHBIE
TepMOMHAMUKH (4 3aaHMii U | BOIIPOCKI
Jaca). otueToB Mo | NeNel-10
Tewma 2. Tennora n VMmeer nabopartopH | Bompocs! k
paboThI Pa3IUYHOTO BIM sauery Ne
pona (4 yaca). paboram Ne | 6-10
Tewma 3. 1-5 (TTP-6),
Tepmoxumus (2 CobecenoBa
1aca) mie (YO-1).
Tema 4.
3ABHCHMOCTE [TpoBepxka DK3aMeHar|
oTyeTa IO | HOHHBIE
TerI0Boro 3¢ dexra
1abopaToOpH | BOMIPOCHI
pEaxIuu ot
TeMIepaTyps! (2 Bmaneet BIM NeNel-10
aaca). paboram Ne | Bonpocsl k
1-5 (IIP-6), | 3auety No
Cobecemona | 7-11
aue (YO-1).

2 Paznen 2. Bropoit IIposepka DK3aMmeHar|
3aKOH TOTOBHOCTH | MOHHBIE
TepMoauHamMuKu (12 K BOIIPOCHI
YacoB) § K-3 raeT nabopatopH | NeNel0-15
Tema 1. Bropoit bIM Bompocsr k
3aKOH paboram Ne | 3auery Ne
TEpMOJAUHAMUKH (2 Ne 6-12 12-15
qaca). CobecenoBa
Tema 2. aue (YO-1).
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TepMOaMHAMUYECKH Crnava

e pynkuuu (4 gaca). KOJIJIOKBHY

Tewma 3. MOB Ne3 u
DyHIaMEHTAIbHBIE Ne4(YO-2)

ypaBHeHus ['nb6ca Tectuposan

(6 4acoB). ue (ITP-1).

Monyinb 2. ®a3bl

IIEPEMEHHOTO Hposepra ig;fﬁmu
coctaBa (16 yacoB) AOMATLIHIX BOIIPOCHI
Paznen 1. PacTBopbL. 3ajiaHin 1 NoNe10-15
Da30BLICe OTYETOB 110 Bompocs! K
paBHOBecHs (12 YmMmeer JabopatopH 3ayety No
YacoB) bIM 16-20
Tema 1. paboram
TepMoanHaMuyecka Nee 6-12

s1 TEOPHsL PACTBOPOB (ITP-6),

(6 4aco). CobecenoBa

Tena 2. uue (YO-1).
IlapuuanbHeie Ok3ameHar|
MOJIbHBIE BETUYHUHBI HOLHEIE
Tema 3. PaBHOBecue BOIIPOCHL
KujKocTe-nap (4 NeNe10-15
Jaca). Bompochr k
Paznen 2. IlpaBuia sagery No
(a3 ['ub6ca u ero 15-19
pUMEHEHHE K

reTepOreHHbIM [IpoBepka

paBHOBecHsIM (4 oTyera IO

qaca) nabopaTopH

Tewma 1. BIM

Juarpammsl Brnaneer pabotam

COCTOSTHUS NoNe  6-12
OJITHOKOMIIOHEHTHBIX (ITP-6),

cucreM (2 yaca). CobecenoBa

Tema 2. aue (YO-1).

JwnarpamMmsl

COCTOSIHUS

JIByXKOMITOHEHTHBIX

cucteMm (2 yaca).

Mogyns 3.

XHUMHUYECKOE

paBHOBecue (14

qaca)

Xumuueckas IIposepka DK3aMmeHar|
KWHETHKA, TEOPHS TOTOBHOCTH | HOHHBIE
KaTajmsa, 3HaeT K BOIIPOCHI
anekrpoxumus (54 IK-2 nabopatopH | NeNel5-20
yaca) BIM Bomnpocsr k
Monyns 4. pabotam No | 3auety Ne
Xumuueckas 13-16. 20-24
kuHeTHKa (26 CobecenoBa
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YacoB)

Pazpen 1.
dopmanbHas
kuHeTrka (14 ygaca)
Tewma 1.
Kunernueckue
ypaBHeHus (4 Jaca).
Tema 2. Tlopsinok
peakuuu (4 Jaca).
Tema 3. CroxHble
peakuuu (4 Jaca).
Tema 4. Kuneruka
IIPOLIECCOB C
uHTEepMeanaTamu (2
qaca).

Paznen
2.3aBHUCUMOCTD
KOHCTAHTHI
CKOPOCTH OT
TeMneparypsl (2
Jaca)

Paznen 3. Teopuu
XUMUYECKOU
kuHeTuku (10
9JacoB).

Tema 1. Teopus
coyaapeHnutit (4
yaca).

Tema 2. Teopus
AKTUBHPOBAHHOTO
KoMIUIeKca (4 yaca).
Mopyns 5. Teopun
karanusa (16 gacos).
Paznen 1.
I'omorenHsIil 1
reTepOreHHbIN
karanu3 (10 gacos).
Tewma 1. M30Tepmbl
aacopOuuu (2 gaca).
Tema 2. MexaHu3MbI
KaTaTUTHYECKUX
peakmmii (2 gaca).
Tema 3.
I'eTeporennsIit
karanu3 (6 4acoB).
Paznen 2. Teopuu
karanusa (6 4acoB)
Tema 1. Teopus
MYJIbTUILIETOB (2
qaca).

Tema 2. Teopus
AKTHUBHBIX

aue (YO-1).

TectupoBan

ue (ITP-1).

Cnaua

KOJUTOKBUY

MOB Ne5 u

Ne6(YO-2)

[IpoBepka Dk3ameHar|

oTyeTa 1o MOHHbIE

1a00paToOpH | BOMPOCHI

Vieer BIM NoNe15-20

paboram Ne | Bompochsr k

13-16 (ITP- | 3auety Ne

6), 24-25

CobecenoBa

aue (YO-1).
DK3aMmeHar|
HWOHHBIE
BOIIPOCHI
NeNel5-20
Bompock! k
3aueTy No
26-29

[IpoBepka

oTyeTa IO

nabopaTtopH

BIM

Braneer paboram No

13-16 (I1P-

6),

CobecenoBa

aue (YO-1).
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aHcamOiieit (4 gaca).
Mogyns 6.
Onekrpoxumust (12
4acoB).

Pa3nen 1. Teopus
3JICKTPOJIUTOB (8
4acoB).

Tema 1. Teopus
AppeHnnyca (2 yaca).
Tewma 2.
HepaBHoBecHbie
SBJICHUS B
AJNEKTpoIuTaX (2
yaca).

Tema 3.
DNEKTPOXUMHUYECKH
1 morenmnuan (4
qaca).

Paznen 2.
TepMmoanHamuka u
KHHETHKA
AIEKTPOXUMHUECKUX
npoiieccoB (4 Jaca).
Tema 1. Cragun
AIEKTPOTHOTO
npoiiecca (2 Jaca).
Tema 2. Tok oOMeHa
U TIepeHanpsHKeHne
(2gaca).

OIIK-1

[IpoBepka Ok3ameHar|
oTyeTa IO | HOHHBIE
1a00paTopH | BOMPOCHI
oii  pabote | NeNe20-30
Nel7-2, 26- | Bonpocsl k
3HaeT 29 (ITP-6), | 3auety Ne
Cobecenona | 30-35
aue (YO-1).
VYuactue B
rpyNmnoBoi
TUCKYCCHUU
(YO-4).
[Iposepka Dk3ameHar|
oTyeTa IO | HOHHBIE
1abopaTOpH | BOIIPOCHI
oif pabote | NoNe20-30
Nel7-20, Bormpocsr k
26-29 (IIP- | 3auety No
6), 35-38
CobecenoBa
Vieer aue (YO-1).
Brinosnnenu
e
TBOPYECKOT
0 3aJaHus
(TIP-13)
VYuactue B
IPYIIIOBON
TUCKYCCUU
(YO-4).
[IpoBepka DKk3ameHar|
oT4eTa IO | HOHHBIC
1a00paTopH | BOMPOCHI
oii pabote | NeNe20-30
Nel7-20 , | Bompocsl k
26-29 (ITP- | 3awery Ne
6), 39-47
CobecenoBa
Braneer aue (YO-1).
Cpnada
KOJUTOKBUY
MOB Ne7 wu
Ne8
Brimonnenu
e
TBOPYECKOT

O 3aaaHusd
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(TTP-13)
VYuactue B
rpyNnoBoOi
JTUCKYCCUU
(YO-4).
Kontponsn
as paborta

(ITP-2).

padoThI
6 cemecTp
Ne 1-30

JlabopaTopHble

OIIK-6

3Haer

IIpoBepka
oT4era IO
n1abopaTopH
ol pabote
(TTP-6),

Bomnpocer k
3ayety No
1-16

Ywmeer

IIpoBepka
oT4yera IO
nabopaTopH
ol pabote
(ITP-6),

Bomnpocer k
3ayety Ne
17-34

Bnaneer

IIpoBepka
oTyeTa IO
nabopaTopH
ol pabote
(ITP-6),

Bompochr k
3ayety Ne
34-47

IIkaJia oueHUuBaHus YPOBHA ¢HOPMHUPOBAHHOCTH KOMIIETEHLUM 110

JUCHUILINHE «Pu3nueckass XUMHD)

Kon u
¢popmysmpoB | Itansl (¢popmupoBaHus KpHTEpHE HOKA3ATEMN
Ka KOMIIeTCeHIIUH
KOMIIEeTEeHIIUH
OIIK-1 - @dyHaMeHTanb- | 3HAThH 3HaHue
Crnioco6HOCTh HblE€  pa3/eibl | TEOPETUUYECKUE TEOPETUYECKHUX
HCII0JIB30BATh buznueckoit OCHOBBI OCHOB M 3aKOHOB
MIOJIy4YE€HHBIE XUMHUHI IpU | TEPMOJIMHAMUKH, | TEPMOJUHAMUKH,
3HAHHUS 3HaeT peleHnn KWHETUKH, KUHETHKH,
TEOPETHYECKH | (MMOPOTOBBIN | MPOQECCHOHANb | KaTalu3a, KaTajausa,
X OCHOB | YPOBEHD) HBIX 3a7a4 AIEKTPOXUMHHU. 3JIEKTPOXUMHUH,
¢dbyHIaMeHTallb UX TpPUMEHEHUS
HBIX pa3aeioB pu pelieHnn
XUMUHU pu po¢eCCHOHAIIbH
peleHnn BIX 33]1a4.
npodeccuoHat MIPUMEHSTh YMeTh TpUMEHSTH | YMEHHE
BHBIX 3a/1a4 3HAHUS 3HaHHe IIPUMEHSTD
byHIameHTalbH | QyHIaMEHTalIbHBIX | 3HAHUE
yMeeT BIX paszenoB | (pu3MKo- (byHIaMEeHTaIbHBI
(mponBUHYT | pu3MUecKo XUMHAYECKHUX X ¢buzuko-
BIif) XUMHUHU IIPU | 3aKOHOB P | XUMHUYECKUX
pelieHun aHaiM3e (U3MKO- | 3aKOHOB npu
npodecCUoHaNb | XUMUYECKUX aHamm3e (PU3UKO-
HBIX 3a7a4 IIPOLIECCOB XUMHUYECKHX
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npoeccCuoHaNbHO | MPOLECCOB B
il 1eATeNbHOCTH. npogeccuoHaIbH
Oii IeSITENIbHOCTH.
HaBBIKAMU Bnanets CrnocobHOCTB
MIPUMEHEHUS HaBbIKaMU OTIpeeIsATh
3HAHHUH PUMEHEHHS HampaBlICHUE W
byHIaMeHTalIbH | 3HAHUH CKOpPOCTh
BJIaJIceT BIX  pa3nenoB | GU3NYECKOMH npoiiecca,
(BeICOKMIT) | pu3HUECKOU XUMUH, B | BO3MOXHOCTh €TI0
XUMUU npu | IpoeCCUOHATBHO | MPOTEKAHHUS.
pelieHun i 1eSTeTbHOCTH.
npodeccuoHanb
HBIX 3a71a4
OIIK-6 — 3Harthb HOpPMbI | 3HaHuE HOpM
3HaHUEM HOPM TEXHUKHU TEXHUKHU
TEeXHUKH 0e30macHOCTH 0e30macHOCTH
0€30I1aCHOCTH oOpareHus ¢ | oOpameHus C
" YMEHHEM TEXHUKY XUMHAYECKHUMU XUMHAYECKHUMU
peann3oBarh SHACT 6e301macHOro MaTepuaiamMi U | MaTepuajamH,
ux B ., | oOpamenust ¢ | o0opyIOBaHHEM paboThI Ha
1abopaTOPHBIX (noporossiii XUMHYECKUMU COBpPEMEHHOM
u YPOBCHE) MaTepuaiamMu u yueOHO-Hay4yHOU
TEXHOJIOTHYEC o0opynoBaHuEeM anmapatype IpHu
KHX YCIIOBHSIX MIPOBEICHUHT
¢busuKo-
XUMHAYECKUX
HKCIIEPHUMEHTOB
[IPUMEHSATH YMeTb NpUMEHATH | YMEHHE
3HaHUS ~ HOPM | 3HaHHe HOpM | IPUMEHATH
TEXHUKA TEXHUKA 3HaHUE HOPM
0e3omacHoCTH 0e3onacHoOCTH TEeXHUKH
oOpameHusi ¢ | oOpareHus ¢ | 6e3omacHocTH
XUMUYECKUMU XUMUYECKUMU paboThI Ha
MaTepHaJaMH, MaTepHaaMH, COBPEMEHHOM
yMeeT pabote Ha | paboTte Ha | yueOHO-Hay4HOM
(MpOBUHYT | COBpEMEHHOM COBPEMEHHOM anmaparype,
BIif) yueOHo- yueOHO-HAyYHOU oOparieHus c
HAYIHOUH armaparype XUMHAYECKHUMU
anmaparype U MaTepuaIaMu
peanu3yer UX B IpU  TPOBENECHUH
1a00paTOPHBIX ¢buzuko-
" XAMHAYECKHX
TEXHOJIOTUYECKU HKCIEPUMEHTOB
X YCIIOBHSIX
HaBBIKAMU Brnanets CrniocobHOCTh
PUMEHEHHS HaBBIKAMHU 0e30macHoro
3HaHUM  HOPM | IPUMEHEHUs BBITTOJIHEHUS
BJIaJIeeT TEXHUKA 3HaAHWUH HOpM | paboT
(BbICOKMI) | 6€30MacHOCTH TEeXHUKHU XUMUYECKUMU
oOpamienuss ¢ | OezomacHOCTH MaTepuajiaMi Ha
XUMUYECKUMU oOparteHus C | COBpeMeHHOU
MaTepHaJaMH, XUMHYECKIMH yaeOHO-HAyIHOU
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pabote Ha | MaTepuajamMl ¥ | almmaparype IpHu

COBPEMEHHOI 00opyI0BaHHuEM IIPOBEICHUU

y4eOHO- ¢dusuKo-

HAay4YHOU XAMUYECKUX

ammaparype, AKCIIEPUMEHTOB C

HaBBIKAMU Y4ETOM HOpPM

pealM3aliu  UX TEXHUKHU

B 1a00paTOPHBIX 0e30MmacHOCTH

u

TEXHOJIOTUYECKH

X YCJIOBHAX

IIK-1 - 3Hathb 3HaHue

CrnocoGHOCTh CTaHJapTHbHIE CTaH/IapPTHBIX
BBITOJIHATH ornepanuu 10 |onepauuit 1o
CTaHJIapTHbHIE npeiaraeMbIM npeJyiaraeMbIM
ornepanuu 1o METOAMKAM  TPH |[METOAUKAM  IIpH
npearaeMbiM OCHOBHBIE UCCJICTOBAaHUH UCCJICIOBAaHUH
METOJIUKaM TpeOOBaHUS K | OCHOBHBIX OCHOBHBIX

3HaeT MIPaBUIILHOMY ¢buzuko- buzuko-

(OpOroBbIH | BBHIIIOJHEHUIO XUMUYECKUX XUMHAYECKHX

YpOBEHB) paboTsI Mo | 3aKOHOMEPHOCTEH |3aKOHOMEPHOCTEH,
npepiaraeMeiM | (pusuueckoin METO/I0B
METOIUKAM XUMHH perucTpanuu u

00paboTku
pe3yNIbTaToOB
dusuko-
XUMHYECKHUX
JKCIIEPHUMEHTOB
YMeTb NpPUMEHATH | YMEHUe
3HaHUE MIPUMEHSITh
CTaHJAPTHBIX 3HaHUe
onepanuin 10 | CTaHJAPTHBIX
npeJularaéMbIM olepanui 1o
PUMEHSTh METOJMKAaM  TIpH | IpeJjiaraeMbiM
3HAHUSA UCCIIEIOBaHUU METOAMKAM  IpH
OCHOBHBIX OCHOBHBIX UCCIIEIOBAaHUU
yMeeT TpeboBaHUN K | (pU3HKO- OCHOBHBIX

(MpOBUHYT | MPaBUIBLHOMY XUMHAYECKHUX ¢duzuKo-

BIif) BBINOJIHEHUIO 3aKOHOMEPHOCTEN | XMMHUYECKUX
paboThI o | pusmvecKoit 3aKOHOMEPHOCTEM
npeUlaraéMbIM | XUMUHU ,METO/IOB
METOIUKAM perucrtpauuu U

00paboTku
pe3yNIbTaToB
¢buzuko-
XAMHAYECKHX
9KCIIEPUMEHTOB
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Bmaners CrocoOHOCTB
HaBBIKAMU MIPOBOJIUTH
BBITIOJTHEHUS CTaHJIapTHbIE
CTaH/IapTHBIX orepanuu 1o
onepanuit o | mpejiaraeMbiM
HaBbIKAMU npeasiaraeMbIM METOAMKAaM TIpH
MIPABUJILHOTO METOJIMKaM  TPHU | UCCIECTOBAHUU
BBITIOJIHCHUS UCCIIeI0BAHUHT OCHOBHBIX
BIIAJICET buzuKo— OCHOBHBIX ¢dusuko-
(BBICOKMI) | XMMHYECKUX ¢buzuKo- XUMHYECKUX
pabot M0 | XUMHUYECKUX 3aKOHOMEPHOCTEH
npeJlaraéMbIM | 3aKOHOMEPHOCTEH | , CTOCOOHOCTH
METOIUKaM MIPOLIECCOB. perucrpauuu
o0paboTku
pe3yNIbTaTOB
¢busuko-
XUMHYECKHUX
SKCIIEPUMEHTOB
IK-2 YCTpOMCTBO U | 3HATh 3HaHue
Bnaneer MPUHLIUIIBI 0COOEHHOCTH MPUHIIMIIOB
0a30BBIMU paboThI COBPEMEHHOM paboThl  GU3HKO-
HaBBIKAMH COBPEMEHHOM y4eOHO-HAy4YHOU XAMUYECKOTO
MCTIONB3OBAHM | anmapatrypsl AJis | anmaparypbl  Ans | 000pydoBaHUA B
s . | ee IIPOBECHUS TEPMOXUMHUYECKU
. | (moporoBsIii
COBpPEMEHHOM ypOBEHS) UCIIONIb30BaHusl | (pU3UKO- X, KUHETHYECKUX
anmnaparypsl npu XUMHYECKHX "
npu MIPOBEJICHUU HKCIIEPUMEHTOB. ANEKTPOXUMUYEC
MIPOBEACHUU ¢buzuKo- KHX
Hay4YHBIX XUMHUYECKUX UCCIIEA0BAHUAX
HCClIeIOBaHNH HCCIIeIOBAHNI
MPUMEHSITh YMeTh NpUMEHATH | YMeEHue
3HAHUSA 3HAHUS BBITIOJIHSTH
YCTpPOMCTBA M | MPUHLIUIIOB CTaHJIapPTHHIE
IIPUHIUIIOB paboThI oInepannuu Ha
paboThI COBPEMEHHOMN COBPEMEHHOMU
yMeeT COBPEMEHHOM anmapatypel Uil | y4eOHO-HayqHOU
(NpOABHHYT anmapartypsl AJis | IPOBEICHUs anmapatypsl IS
biif) ee ¢duzuKo- MIPOBEJICHUS
WCIIOJIB30BAaHUS | XUMHUYECKUX TEPMOXUMHUYECKU
npu IKCIIEPUMEHTOB X, KHHETHYECKHUX
IIPOBEJICHUU u
¢buzuKo- ANEKTPOXUMHYEC
XUMHUYECKUX KHX
HUCCIIETOBAHUN. HCCIIEeTOBaHUN
HABBIKAMU Bnanets CrnocobHOCTB
MIPUMEHEHUS HaBBIKAMHU MCIOJIb30BaHUS
COBPEMEHHOM MIPUMEHEHUS MIPUHIIUIIOB
BJIa/I€ET anmnapartypsl s | 3HaHUH paboThI
(BpICOKMIT) | pH CTaHJApPTHBIX COBPEMEHHOI
MIPOBEICHUU onepanuit Ha | ammapatypsl  JUIst
¢buzuko- COBPEMEHHOMN IIPOBEICHUS
XUMHUYECKHX y4eOHO-HAyYHOU TEPMOXUMHUYECKH
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UCCJIETOBaHUM anmapatypel U | X, KHHETUYECKUX
MIPOBEACHUS "
¢buzuko- ANEKTPOXUMUYEC
XUMHYECKHX KHX
HKCIIEPHUMEHTOB UCCJIETOBaHUM
IK-3 - 3Hathb 3aKOHBI | 3HAHHWE 3aKOHOB
Brnaneer TEPMOJUHAMHKY, | TEPMOIAMHAMHUKH,
CUCTEMON TEPMOXHUMUH, TEPMOXUMHUH,
dbyHIaMEHTAb CBOWCTB CBOWCTB
HBIX dyH/1aMEHTaJIbH | paCTBOPOB, pacTBOpOB,
XUMHYECKHUX SHACT bI€ 3aKOHBl M | XUMHYECKOIO XUMHYECKOT0
MOHATUI . | OCHOBHBIE paBHOBecCHS, paBHOBECHSI,
(moporoBbIit ), )
oBeHb) MOHSITUS dbopmanbHOU dbopmanbHOU
yp busnueckoit KUHETUKH, OCHOBBI | KHHETHKH, OCHOB
XUMHUHI TEOpUHU KaTallu3a, | TEOPUU KaTalu3a,
CBOMCTBA CBONCTB
AIIEKTPOXUMHUYECK | DIIEKTPOXUMHUYEC
UX CHUCTEM KHX CHCTEM M HX
MPUIOKEHUI
YMeTb NpUMEHATH | YMEHHE
3HaHHWE  3aKOHOB | IPUMEHSTH
MPUMCHSITh TEPMOJMHAMUKH, | 3HAHUS 3aKOHOB
3HAHUA TEPMOXUMHUH, TEPMOJUHAMUKY,
OCHOBHBIX CBOMCTB TEPMOXUMHUH,
MOHSTHIA U | PacTBOPOB, CBOWCTB
ymeer byHIaAMEHTAIBH | XUMHUYECKOTO pacTBOpOB,
BIX 3aKOHOB | paBHOBECHSI, XUMHYECKOTO
(mpoaBUHYT N L
biif) buznIecKoit dbopmanbHOU paBHOBECHS,
XUMHH JUISL | KHHETHKH, OCHOB | popMasIbHOM
MIPOBEICHUS TEOpPUM KaTain3a, | KHHETHUKHA, OCHOB
¢buzuko- CBOMCTB TEOpUM KaTallu3a,
XUMUYECKHUX AIIEKTPOXUMHUUYECK | CBOMCTB
uccae10BaHUI UX CUCTEM AIEKTPOXUMHUUEC
KHX CHCTEM M HX
MIPUIIOKEHU N
Bnagers Crioco6HOCTh
HaBbIKaMU MPUMEHSTh
HaBBIKAMHU
MIPUMEHEHUS 3HaHHUA 3aKOHOB
MPUMEHEHUS .
. 3HAHUM  3aKOHOB | TEPMOJMHAMHUKHU,
3HAHUI
TEPMOJMHAMUKH, | TEPMOXHUMHH,
OCHOBHBIX .
. TEPMOXUMHUH, CBOMCTB
TTOHSITHIA u .
CBOICTB pacTBOpOB,
byHaaMeHTalbH
BIIAJICET pacTBOpPOB, XUMHUYECKOTO
. BIX 3aKOHOB
(BBICOKUIA) . XUMHYECKOTO paBHOBECHS,
buznueckoit 2
paBHOBECHS, dbopManbHOU
XUMHUHU TUIs o
dbopmanbHOU KHHETUKH, OCHOB
MIPOBEICHUS
KUHETHUKHA, OCHOB | TEOPUU KaTaau3a
¢buzuko- ’ " ’
TEOpUU KaTallu3a, | CBOMCTB
XUMHYECKHUX o
. CBOIICTB AIEKTPOXUMHUUEC
UCCIJIETOBaHUM
ANEKTPOXUMHUUYECK | KX CHCTEM
UX CHCTEM
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MeToanyeckue peKOMeHAaluM, ONpeiess e Npoueaypbl OleHMBAHUSA
pe3yJIbTATOB OCBOCHHUS AUCIHUIIIMHBI
. IIpome:xkyToyHast arrecramusi CTyJeHTOB. [IpomexyrouHas arrecTauus
CTYJEHTOB IO JUCUUIUIMHE IPOBOAMUTCS B COOTBETCTBUH C JIOKAJIBHBIMHU
HOpMAaTUBHBIMU akTamu JIBDVY u sBnsercs 00s13aTeabHOM.
Ik3ameH (CpeacTBO MPOMEKYTOUHOIO KOHTPOJISL) — BOonmpockl K 3Kk3ameny, 00pas3iibl
OMJIETOB.
3ader — Bornpock! k 3auery.
Bomnpocsl k 3k3amMeHaM 10 PU3NYECKOH XUMUM
Bonpocsl k 3k3amMeny (5 cemecTp)
1. TepmoauHamMHuYECKHE CUCTEMBI M TEPMOAMHAMMYECKMA METOJ HMX OIHCAHUS.
Tepmuueckoe paBHOBECHE CUCTEMBI. TepMOIMHAMUYECKHE TEPEMEHHBIE.
2. Temmeparypa. HHTeHCHBHBIE M OJKCTCHCHBHBIE BeIWYUHBL. OOpaTuMbie U
HEOOpaTUMBIE MPOLECCHI.
3. Temmora m paboThl pa3nuuHOro poja. Beruncienne pabOThl pACIIUPEHHUS IS
pPa3IMYHBIX MPOLECCOB M pA3JIMYHBIX Tra3oB. IlepBelii 3aKOH TEPMOIMHAMHUKH.
BHyTpeHHss 3HEpTHSL.
4. 3axoH ['ecca u ero cnenctBusi. CTaHAapTHBIE COCTOSIHUS M CTaHAAPTHBIE TEIIOTHI
XUMUYECKUX peakuuil. TemioTsl cropanus U TEMIOTh 00pa30BaHUs.
5. 3aBUcCUMOCTh TeIIOBOTO »H(ddekra peakiuu oT Temneparypel. Dopmyna
Kupxrodda. 3aBUCHUMOCTh TEIJIOEMKOCTH OT TEMIIEPATypbl MU PAacCUeThbl TEIJIOBBIX
abdexToB peakuuid. TaOnuIBl CTAHIAPTHBIX TEPMOJMHAMHYECKUX BEJIMYMH U HX
WCITOJIb30BAHUE B TEPMOJIMHAMUYECKHUX pacyeTax.
6. Bropoil 3aKOH TEPMOAMHAMHMKH W €ro pa3iuydHble (HOPMYIUPOBKU. DHTPOIUS.
VYpaBHeHHEe BTOpPOro Hayajla TEPMOJUHAMMKHU A1 OOpaTUMBIX M HEOOPAaTUMBIX
npoiieccoB. HepaBenctBo Kinaysuyca u ero o0ObsicHeHue.
7. DHrponus Kak (YHKUUS COCTOSIHUA. M3MEeHeHue 3HTPONUU NP Pa3InyHBIX
npoueccax. VI3MEHEHHE »HHTPOINMU HU30JMPOBAHHOM CHUCTEMBbl W HalpaBJICHHUE
npoiiecca.
8. @dynnameHtanbHble YypaBHeHuMss [uO06ca. Xapakrepuctudyeckue (OYHKIIHH.
Oueprus ['enpMmronsiia, 23Heprus [ m60ca u X cBOWCTBA.
9. VYpamuenus MakcBemna. Mcnons3oBaHue ypaBHeHHE MakcBena sl BbIBOJA
pPa3IUYHBIX TEPMOJUHAMUYECKUX COOTHOILICHHM.
10. YciioBus paBHOBECHS U KPUTEPUH CAMOTIPOU3BOJIBLHOTO MTPOTEKAHUS MPOLIECCOB B
M30JIMPOBAHHBIX U HEM3OJIUPOBAHHBIX CUCTEMAX.
11. VpaBuenue ['ub0ca-I'enbmronbiia u ero poiib B XuMuu. B3auMocssizb paboThl 1
TEIJIOTHl XMMUYECKOr0 MpOoLEecca.
12. XuMudeckue TMOTEHIMANbl, HX OIpeAejeHHe, BbIUMCICHHE U CBOWCTBA.

XUMHYECKHM TTOTEHIMA HJICAIBHOTO M HEHUJICATBHOIO Ta3oB. Meron nerydyecTtu.
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Pa3nuyHbie METOIbI BEIYUCIIEHUS JIETYYECTH U3 OINBITHBIX IAHHBIX.

13. Omnpenencnue noHsATUS “‘pacTBOp”’. Paznmuynbie cOCOOBI BBIpAKEHHS COCTaBa
pactBopa. CMecH WHACaNIbHBIX Ta30B. TepMOAMHAMUYECKUE CBOWCTBA Ta30BBIX
cMmecei. neanbHble paCTBOPHI.

14. ]JlaBneHue HACBIIICHHOTO Mapa >KUJAKUX pacTBOpoB. 3akoH Payns. WneanbHble
XKUJKHAE PacTBOPBI U UX ompeneneHue. TepMoIuHaMUYEeCKUI BBIBOJ 3akoHa Payrs.
OTkJIOHEHMs OT 3aKoHa Pays.

15. HeumpeanbHbie pacTBOpHI M UX cBoiicTBa. Meron aktuBHOcTeil. Koadduuments
AKTUBHOCTH U UX ONPEIEIICHHUE MO0 MAPUAAIBHBIM IaBICHUSM KOMITOHEHT.

16. CrangapTHble COCTOSHUSI TIpU ONPENCICHUM XUMHUYECKHX TMOTEHIIMAJIOB
KOMINOHEHT. CHMMETPUYHAS U HECUMMETPUYHASL CUCTEMBI OTCYETA.

17. VI3MeHeHue  TemmepaTrypbl  3aTBEpJEBAaHHUS W KUIIEHUA  PACTBOPOB.
Kpuockonnuecknii METOL ONTPENENEHUS MOJISIPHON MacCCHI.

18. Ocmotnueckune sBieHus. YpaBHeHms Bant-I'odhda 111 ocmoTndeckoro
JABJIEHUS, €r0 TEPMOJIMHAMUYECKHUI BBIBOJ U 00JACTh NPUMEHEHHUS.

19. Tepmoaunamuueckasi kiaccudukaiusi pacTBOpoB. DyHKIHUU CMEHICHUS IS
UJICATIbHBIX U HEUCATbHBIX PACTBOPOB. ATEPMHUYECKHE U PETYJSIPHBIE PACTBOPHI U
MX CBOMCTBA.

20. ITTaprmanbHble MOJIBHBIE BEJMYMHBI, UX CBOWCTBA M METOABI OMpEICICHHUE M3
OTBITHBIX JAHHBIX (JJ1s1 OMHAPHBIX cUCcTeM). Y paBHeHue [ ' ub6ca-/lorema.

21. PaBHOBecHe XHUIKOCTh-TIap B JBYXKOMIIOHEHTHBIX CHCTeMax. Pa3imudHble BUIBI
nuarpaMMm coctosiHusl. 3akoHbl ['mb0ca-KonoBanoBa. Paznenenue BewmecTs myrem
NIEPETOHKH. A3E0TPOIHBIE CMECH U UX CBOMCTBA.

22. T'ereporennbie cucteMbl. [loHsiTue @Qa3pl, KOMIIOHEHTAa CHCTEMBbI, YHCIIa
crenieHeit cBo6ob1. [IpaBumno ¢a3 ['mO6ca u ero npuMeHeHHE.

23. OHOKOMIIOHEHTHbIE CHUCTeMbl. JluarpamMmbl cocTossHUA BoAabl. Da3oBble
nepexonsl mepBoro poaa. YpasHenune Knaysmyca-Kianeipona u ero nmpuMeHeEHHE.
®da30BbIe MEPEX0/ibl BTOPOTo poja. YpaBHeHUs: DpeHdecTa, uX BbIBO/.

24. ]IByXKOMIIOHEHTHBIE  CHCTE€Mbl.  PasnmuuHble  OuarpaMMbl  COCTOSTHUS
JIBYXKOMIIOHEHTHBIX CHUCTEM W WX aHalu3 Ha ocHoBe mpaBuia ¢a3. Cucremsl,
oOpa3ymolire TBEpHble PAacTBOPbl M XUMHUYECKHE COEAMHEHHUS C KOHTPYIHTHOU U
VHKOHTPY3HTHOW TOYKOW IUIaBJICHUS. [[narpaMmbl ¢ TOUKOW 3BTEKTUKH.

25. 3akoH nmeicTBUs Macc. Pa3nuuHbie BUABI KOHCTAHT PABHOBECUS M CBSI3b MEXKITY
HUMHA. XUMHUYECKass NEepeMeHHas. TepMOIMHAMUYECKUM BBIBOJ 3aKOHA JCHCTBUS
Mmacc.

26. M3oTepma XUMHMUYECKOW peakIuu, €€ UCIOoJIb30BaHue. TepMoauHaMUYecKast
TPAKTOBKA MOHATHUS O XUMHUECKOM CPOJICTBE U pabOTE peaKIiH.

27. PacyeThl KOHCTAaHT pPaBHOBECHUS XHMHUYECKHUX PEAKIUHA C HCIOIh30BAHUEM

TaONHI CTAaHJAPTHBHIX 3HAYCHUH TepMoanHamuieckux Qynkiuit. I[lpuBenennas
61



sHeprus 'mb0ca u ee NCMoab30BaHUE AJISl PACYETOB XMMHUUECKUX PaBHOBECHUH.
28. PacueTsl BbIX0/a IPOJYKTOB XUMUYECKUX PEaKLUi pa3IMuHbIX TUIOB. BiausHue
MHEPTHOI'O ra3a Ha CMEUIEHUE XUMHYECKOTO PABHOBECHSI.
29. 3aBUCUMOCTh KOHCTaHT PaBHOBECHs OT TEMIIEpaTyphbl. YpaBHEHHUS H300apbl U
M30XOPBI PEAKIIUU U UX TEPMOJIMHAMUYECKUH BBIBOJ U UCIIOJIB30BAHUE.
30. T'ereporennsie XUMUYECKUE paBHOBECHS U 0COOEHHOCTH 1754
TEPMOAMHAMHUYECKOTO ONIMCAHMS.

Bomnpocs! k 3k3ameny 1o pusudeckoi xumuu (6 cemecrTp)
1. OcHOBHBIE MOHATHUSA U NOCTYJAThl (popManbHOM kuHeTHKU. [Ipsimas u oOpaTHas
KHMHETUYECKUE 3a1auu. [lapaMeTpbl KHHETUYECKUX YPABHEHHUIA.
2. MounekynspHOCTb U MOPSAOK peakiuu. MeTo bl onpeneNieHus MopsiiKa peaKiuu.
Peakiiuy nepeMeHHOro nopsiika.
3. VYpasuenue Appennyca. CriocoObl ONpeeIeHHS ONMBITHOW YHEPTHH aKTUBAIIUN 1
€€ CBSI3b C DHEPIUsMH AKTUBALMN JIEMEHTAPHBIX IIPOLIECCOB.
4. KuneTnueckoe onMcaHue HeOOPAaTUMBIX PEAKIIHMI MEPBOTO MOPSIIKA B 3aKPBITHIX
cucreMmax. Bpems nosyrnpeBpallieHus U CpeaHee BpeMs )KU3HU UCXOAHBIX MOJIEKYI.
5. OOpaTtumast peakiiys NEPBOro MOPSAIKA U ONPEACICHUE €€ KHHETUYECKUX
napameTpoB. CKOPOCTh PEAKLIUU U XUMUYECKOE CPOJICTBO.
6. HeoOpatuMmeble peakiiny HyJI€BOTO M BTOPOTO MOPSIKOB, OMPEIEICHIE KOHCTAHTHI
CKOPOCTH U3 ONBITHBIX JaHHBIX. Bpems nomynpeBpaienus (Ipu OJUHAKOBBIX
KOHLIEHTPALUsAX KOMIIOHEHTOB).
7. IlpuHUun KkBa3ucTallMOHAPHBIX KOHIIEHTPALMA U 00JIaCTh €ro MPUMEHEHHS.
8. VYpauenue Muxasnuca-Menrten. OnpeneneHne ero KWHETHUEeCKUX MapaMeTpoB
13 ONBITHBIX JaHHBIX. ComnocTaBieHue co cxemoil JIenrmropa-XuHIleIbBY1a B
IeTEPOreHHOM KaTaju3e.
9. HepaspeTBieHHble 1eMHbIe peakiui. CKOpOCTh TEMHOBOW U (POTOXUMHUYECKON
peakiuu oopazoBanue HBr. YpaBuenue bonenmreiina-JInnnaro
10. Ucnonb3oBanne aanabaTndecKoro MPUOIMHKEHUS TSI OMUCAHHSI XUMUIECKOU
PEaKIMU YaCTUIL: IOBEPXHOCTh MOTEHIMAIIBHOW SHEPTUH, ITyTh PEAKLIMH, SHEPTUS
aKTHUBU3AIUU.
11. Teopust aKTHBUPOBAHHOI'O KOMILJIEKCA M CTATUYECKHI BBIBOJ OCHOBHOTO
ypaBHEHUsI. B3aMMOCBSI3b ONBITHOM M NICTUHHOW SHEPTUM aKTUBALUU.
12. TepMoguHAMUYECKUI aCTIEKT TEOPHH aKTUBUPOBAHHOTO KOMIUIEKca. Peakinu B
pactBopax. YpaBHeHue bpencrena-beeppyma.
13. Teopus akTuBHBIX coyaapenuil. YpaBuenue Tpayrtua-Jlstonuca. [Ipumenenue
TEOPUH AKTUBHBIX COYJIAPEHUN K OMMOJIEKYJIIPHBIM PEAKIUSM.
14. NuTtepriperanusi OpeI3KCIOHEHIIMAIBHOTO MHOKHUTENS B CTATHYECKOM U
TEPMOJIMHAMHYECKOM aCIIEKTaX TEOPUH AKTUBUPOBAHHOIO KOMIUIEKCA. DHTPOIIHS

aKTHBAIUH.
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15. MoHOMOJIEKYJISIpPHBIE PEAKIIMU U UX OMTMCAHUE B TEOPUU AKTUBUPOBAHHOTO
KOMILJIEKCA (B CTATUCTUYECKOM U TEPMOJUHAMUYECKUX aCEKTa, TEOPUU COYyTapEHUM.
Cxema JIunnemana. ITonpaBka XuHIIenbBya.

16. 3akonbl hoToxumMuu. KBaHTOBBIN BBIXO. "J|ByXKBaHTOBBIE MPOIECCHI".
Kunernueckas cxema lllrepHa-donpmepa.

17. OcHOBHBIC TOHATHSA U KJIacCU(PHUKAIIMK B KaTan3e. MexaHn3Mbl KAaTAIUTUYECKUX
peaknmii. OCOOEHHOCTH TeTEPOTreHHO-KATATUTHYECKUX MTPOIIECCOB.

18. Kunertunka peakiuii cieriuudecKoro KUCIOTHOTO KaTanu3a. MexXaHu3Mbl
auMuTHpYromue ctaani. OyHKIUKU KUCIOTHOCTH ['ammeTa. YpaBHeHne bpeHcrena u
€ro aHaJn3.

19. Kuneruka Jlenrmiopa-XuHIIenbBy1a JUisl peakiiuii Ha OJJHOPOJHOM MOBEPXHOCTHU
katanu3aropa. OCOOEHHOCTH KMHETUKH U 3aMIMCU KOHCTAHTHI pAaBHOBECHS B
a7ICOpOIIMOHHOM cJioe (00U cirydail).

20. KuHeTnka reTeporeHHO-KaTATUTHYECKUX Peakiuii ¢ ¢ GHy3nOHHBIMU
orpaHndeHusIMU. Buemnssa qudysus (MeTo paBHOJOCTYITHOM TOBEPXHOCTH).
KuneTnka kataquTHYECKUX peakiuii BO BHyTpeHHel qudpy3rnoHHoi o0macTu.

21. OcHoBHBbIE NON0KEeHUs Teopun Appenuyca. [[puanHbl yCTOMYNBOCTH HOHOB B
pacTBOpax ANEKTPOJIUTOB. JHEPTUU KPUCTAIIIMYECKOW PEIIETKU U COJIbBATAllUN
HOHOB.

22. Teopus CUITBLHBIX IEKTPOIUTOB JleOast- XroKKesi: BEIBOT (POPMYITBI st
NOTEHIMaIa MOHHOU aTMocdepsl B pacTBope 1,1-BajJe€HTHOTO 3JEKTPOJIUTA.

23. IlepBoe u BTOpOe mpudmkeHus Teopun [edast- Xrokkens 11 pacuera CpeHero
HOHHOTO K03 uiinenTa akTuBHOCTH. COBpEMEHHBIE MOAXO0IbI K TEOPUH CHIIbHBIX
AIEKTPOJIUTOB.

24. Y nenbHas M 9KBUBAJICHTHAS AJIEKTPOIPOBOJIHOCTH ANIEKTPOHOB. [loBI>KHOCTH
OTIIeIbHBIX HOHOB. [lepBoHavYaIbHAST COBpEMEHHast POPMYIUPOBKH 3aKOHA
Konppayma.

25. Yncna nepeHoca, X 3aBUCUMOCTh OT KOHIICHTPAIIUK pacTBOpa. MeTombl
OTPEICJICHHS YU CEJT MEPEHOCA.3aBUCUMOCTb SKBUBAJICHTHOM 3JIEKTPONPOBOIHOCTH
OT TeMIIEpaTypbl U KOHILICHTPAIIMU pacTBopa. Y paBHeHue OH3arepa.

26. [Ipouecco! quddy3un U MUTPAIN B paCTBOPaX IEKTPOIUTOB. Dopmyiia
Hepucra-Oiinmreitna. Juddy3nonnsiii moTeHIMaN Ha TpaHuIle IBYX pa3ielioB.

27. Pa3HOCTH MMOTEHIIMAJIOB B JICKTPOXUMHYECKHX cucTemax. [lorenmumansr BonbTa
v ["anbBanu. [loTeHman HyJIeBOro 3apsaa 1 METOAbI Er0 ONPEICIICHUS.

28. DNEKTPOXUMHUYECKHUIM MOTEHIIMA. Y CIIOBUSI PAaBHOBECHS HA TPAHUIIE JIEKTPOaaA C
pPacTBOPOM U B dJieKTpoxuMuueckoi nenu.Knaccudukanus 351eKTpo10B U
AJIEKTPOXUMHUYECKUX IECTIEN.

29. Omnpenenenue meroaom DJIC rneprun ['mO0ca, SHTATBIIUY U SHTPOIIUU

XAMHUYECKOU pEaKInu.
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30. Onpenenenune metogom DJIC korpdunnentor aktuBHOCTH, pH pacTBopa 1
quCeJl IepeHoca.
31. DnexTpoKanuuIApHbIE ABICHUS. MOeIbHbIE IPEICTABICHHS O IBOMHOM
aneKTpuueckom cioe (moaenu I'enbronbia, I'yu -Hanmena, [ltepna u I'pama)
32. JIUMUTUPYIOILIUE CTATUU B DIIEKTPOXUMHUUECKHX peakiusax. [lomspuzamus
AJIEKTPOJa U TOK OOMEHa.
33. Iuddy3ronnas KHHETHUKA IEKTPOIHBIX MPOIECCOB: TP OCHOBHBIX YPaBHEHHUS,
BBIBOJ] YPaBHEHUS MOJISIPU3AMOHHONW KpUBOU Jutsl peakiuu thna O+ne=R
34. OCHOBHBIE TEOPUHU 3aMEJIJIEHHOTO 3apsiaa: BeIBOJ OCHOBHOIO ypaBHEHUS
batnepa-®onsmepa u ero ananus. YpaBaenue Taders.
35. XuMHueckre NCTOUHUKU TOKa. TepMOJMHAMUYECKUE U KHHETUUYECKHUE aCIIEKThI
ux pabotsl. [IpuunHel camopaspsiia.
O0pa3upbl 3K3aMeHALIMOHHBIX OUJIETOB
MUHUCTEPCTBO OBPA3OBAHUA U HAYKH POCCUMCKOM
OEJEPAIINA
degepajibHOE TOCYAapPCTBEHHOE aBTOHOMHOE 00pa30oBaTe/ibHOe
yupexaeHue
BbICIIIET0 00pa30BaHUs
«/laJIbHeBOCTOUHBIN (eaepaIbHbII YHUBEPCUTET)
IIIko/1a ecTeCTBEHHBIX HAYK
OOII 04.03.01- Xumus

M p, Ha3BaHUE HAIPABICHUS TOATOTOBKH

Jucnunnuaa Ouzndeckass XuMmus

dopma oOydeHHs OuHas

Cemectp 5 2017- 2018 yueOGHoro roma

Peanmmsyromas kadenpa: OU3ndecKoi U aHATUTHICCKON XUMUHT

JK3aMeHaUMOHHbIN Ouiter Ne 1

1. TepmoauHaAMUYECKUI aCTIEKT TEOPUH AKTUBUPOBAHHOTO KOMIUIEKca. Peakiuu
B pacTBOpax. YpaBHeHue bpencrena-breppyma.

2. Teopus akTuBHBIX coynapeHuil. YpasHeHnue Tpayrtua-JIstounca. Ilpumenenune
TEOPUH aKTUBHBIX COYJaPEHUN K OMMOJICKYIISIPHBIM PEAKIIHSIM.

3. 3anaya.

3aB. xadenpoii

MLIL. (mkosr)

MHHHUCTEPCTBO OBPA3BOBAHMSA U HAYKH POCCUMCKOM
OEJEPAIINA
®denepaibHOE TOCYIAPCTBEHHOE AaBTOHOMHOE 00pa3oBaTe/ibHOe
yupexaeHue
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BbICIIET0 MPO()eCCHOHAIBHOT0 00pPa30BaAHUS
«/1aJIbHEeBOCTOYHBIN (heaepaibHbIN YHUBEPCUTET»

ko2 ecTecCTBEHHbIX HAYK
OOII 04.03.01- Xumus

HII/I(I)p, Ha3BaHHNC HAIPaBJICHU TOATOTOBKH

Jucrunnnaa Ouzndeckass XuMus

®opma 00ydeHHs OYHas

Cemectp 5 2017- 2018 yuebHoro roaa

Peanusyromas kadenpa: OU3ndecko U aHATUTHUICEKON XUMUHU

IK3aMeHAIMOHHBIN OmJteT Ne 1

1. KuneTnka rereporeHHO-KaTaIUTHIECKUX peakiuil ¢ 1upy3noHHBIMU
orpaHnyeHusIMHU. BHewnssa quddysus (MeToa paBHOIOCTYITHOW MOBEPXHOCTH).
KuHeTHka KaTamuTUYeCKUX peakuui BO BHyTpeHHen qudPpy3noHHON 00IacTH.

2. OCHOBHBIE TTOJIOKEHHS Teopun AppeHnyca. [I[pudnHbl yCTOMYMBOCTH HOHOB
B PACTBOPAX AIEKTPOJIUTOB. JHEPTUU KPUCTAINYECKOW PEIIETKU U COJIbBATALINN
VOHOB.

3aB. xadenpoit

MLII. (mKoJIBI)

Bomnpocsl k 3auery

B 4em cmpbici [ 3akoHa TEpMOJMHAMUKW.
TennoBo# 3 PEeKT XUMUIECKON peaKIIui.
3akoH ['ecca u ciaeACcTBUS U3 HETO.

BN e

Omnpenenenue CTaHIAPTHBIX TEIUIOT CropaHusi U 0Opa30BaHUsI, MHTETPATIHLHOU U
nudepeHnnanbHON TETIOT PaCTBOPEHUS.

5. Temnnora peakuuu Kak (PYyHKUHS COCTOSIHHS.

6. 3Hak TemoBoro 3¢dexra pacTBOpeHHUs. 3HAK TEIUIOBOTO dddekra Oyaer mpu
pactBopernnu B Bojie: a) HCI (ra3), 6) H;SO,4 (konm.), B) NaF (kpucrt.)?

7. Kaxkue TepMoauHaMUYECKHE BEIMUMNHBI ONPEACIISIIOT METOJIOM KaJOpUMETPUH?

8. IlpuHIMN KaJTOPUMETPUIECKUX U3MEPEHUN TETUIOBBIX 2PHEKTOB

9. Kakue BemiecTBa MCHOJB3YIOT B KAa4eCTBE TEPMOXUMHUYECKOTO CTaHAapTa MJis
OTIpEJICIICHHS TETUIOBOTO 3HAUCHUS KAJIOPUMETpA.

10. Yrto Takoe npaBwio $a3? [IpuBenure onpeaeiacHus CAeayrONux NOHATUN: (a3a,
COCTABJISIFOIINE BEIICCTBA, KOMIIOHCHTBI, YHCIIO CTETICHEH CBOOOIBI.

11. Ha yem ocHoBaH TepMmudeckuii aHanu3? Kakue MeToJbl TEPMUUECKOTO aHAIM3a
BbI 3HaeTe?

12. YeM 0OBACHSIIOTCS CKAaUKH TEMIEPATYPhl HA KPUBBIX OXJIAXKICHUS?
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13. Yro Takoe 3BrekTHKa? [IpuMenuTe mpaBuiio a3 K MoTy4eHHON BaMu JuarpamMmme
riaBkocTu. Kakne M3MEHEHMsI NPOUCXONAT IPH OXJAXKICHHH CUCTEM Pa3jIU4HOIO
cocTtaBa?

14. Kakue ympouieHusi BHOCAT NIpU IOCTPOCHUHU IUIOCKUX JUarpaMM COCTOSIHMS
OMHApHBIX (IBYXKOMIIOHEHTHBIX) CUCTEM?

15. Yto mnpencTaBisoT co0oil amarpammel coctosiHuA? Kakum cuctemaM OHHU
COOTBETCTBYIOT?

16. Uro Takoe kpuockomus? 3aluIIUTe OCHOBHOE ypaBHEHHE Kpuockomuu. [Ipum
KAKUX YCIIOBUSAX 3TO YPAaBHEHHE MO>KHO HCIIOJIB30BATH JUIS BBIUMCICHUS MOJSIPHON
Macchl pacTBOPEHHOro BemlecTsa? Korma OCHOBHOE ypaBHEHHME KPHOCKOIHH JACT
HEBEPHBIE Pe3yJIbTaThl IS UACAIBHOIO XKUIKOTO pacTBopa’?

17. Yto Ha3bIBACTCS KPHOCKOITMYECKOU ITOCTOSTHHOM? Kak MOYHO
HKCIIEPUMEHTAJILHO ONPEACIIUTh U TEOPETUYECKH PACCUUTATh €€ BEIIUUUHY?

18. Kak mpoiayT KpWBBIE 3aBHCHUMOCTH JaBJICHHS Tlapa pacTBOpa HEIETY4dero
BEILECTBA PA3JIUYHBIX KOHUEHTPALMM, €CJIM MX HAHECTU Ha JAMarpaMMy COCTOSHUSA
YUCTOrO pacTBOpUTEN? MOXKHO M Ha 3TOM JuarpaMMe MOoKa3aTbh, KaK WU3MEHSETCS
TEMIIepaTypa 3aMep3aHusi M KUIIEHHWS pacTBOpa B 3aBUCHMOCTH OT  €ro
KOHIIEHTpaIuu?

19. Kakue cBO¥CTBa pacTBOPOB HA3BIBAIOTCS KOJUTMTATUBHBIMH? [lepeunciure ux u
HAIIMIIUTE COOTBETCTBYIOLINE YPAaBHEHUSI.

20. Ha3zoBuTe METONbI OMpEENICHUs MOJSPHBIX MAacC HEIIEKTPOJIMTOB U CTETECHU
JUCCOLMAIIMU, OCHOBAaHHBIE HA M3yYE€HHH CBOWCTB pa30aBIIEHHBIX PACTBOPOB.

21. Nzoronndeckuii koapduiment Bant-T'odda, Mmeroast ero onpeaenenus. OT yero
3aBUCHUT BEJIMYUHA U30TOHUYECKOTO Kodhduimenta?

22. Jlaiite ompeneneHue TOHATHS ‘‘XUMHUYECKOe paBHOBecue . JlMHaMUYecKun
XapakTep XMMHUYECKOrO0 PaBHOBECHUS M €ro MOJABMKHOCTb. UTO Takoe oOpaTuMble
peakuuu W B YeM pa3auyue MNOHATHS “00paTUMOCTh peakuuu” U “00paTUMOCTb
TEPMOAMHAMHUYECKOTO Ipouecca’?

23. 3akoH gAeiicTBus Macc. Uepe3 Kakue BEIUYUHBI MOKHO BBIPA3UTh KOHCTaHTY
XUMHUYECKOTO paBHOBecHs? CBsA3b MEXKIy KOHCTAHTaAMH PABHOBECHS, BBIPAKEHHBIMU
pPa3TUYHBIMH CTIOCOOAMH.

24. KakoBbl TEPMOJMHAMHYECKHE UM  MOJIEKYJISIPHO-KMHETUYECKHE IPHU3HAKU
PaBHOBECHOI'O COCTOSIHUS?

25. Ot yero 3aBucut K, u K, peakunn?

26. ChpopMynupyiiTe NpUHLMI CMEIIEHUS] XUMUYECKOTO PAaBHOBECHSI.

27. laitTe onpexnenenue noHsatus “das3oslii nepexo’. IlpuBeanre npumMepsi.

28. Kakue mpomeccel oTHOCATCS K (ha3oBeIM miepexojaMm I-ro poma. IlpuBenwte
ypaBHEHHUE, omuchiBaromee QazoBble nepexoasl [-ro poxma. Ilomyuure u3 Hero

YPAaBHCHUC IAJI ITPpOHCCCa UCITAPCHUA KUIAKOCTHU.
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29. Uto Ha3bIBaeTCA JABJIEHUEM HACBHIINIEHHOTO Mapa YucTou KUAKOCTH? OT 4ero oHo
3aBUCHUT?

30. Kak mo 3aBucumoctu P = f (T) ompeaenuth npu 3aJaHHONW TeMIIepaType
Ter1oBo 3 ekt ucnapeHus?

31. Ilonarue xatanuza. OOmKE TPUHIUIBI KaTanu3a. [ OMOT€HHBIN U TeTeporeHHbIN
Katanus. Teopusi MpOMEKYTOYHBIX COCTUHEHUM.

32. 'ereporennple  KataquTUdeckue peakiuu. (OCHOBHBIC CTaauu, TOHATHE
JUMUTUPYIOIIEH  craguu. Pomb  ajgcopOmum B KMHETHKE  TE€TEPOTECHHBIX
KaTAJIMTUYECKUX peakinil. YTo HA3bIBAETCS CKOPOCTHIO T€TEPOr€HHON peaKIuu U OT
4Yero OHa 3aBUCUT?

33. ludpdy3nonnas ©  KUHETHYECKAass O00JAaCTH TPOTEKAHUS TIeTePOTrCHHOM
KaTaJIMTHYECKON peakmuu. Kakne sKkcriepuMeHTanbHbIC JaHHBIC HEOOXOMUMBI IS
YCTaHOBJICHHSI 00IaCTH MPOTEKAHUS PeaKuu? 3alrIIuTe KHHETUIECKOe YPaBHCHHE
peakuuu, HanOosee MEMJICHHOM cTaguell KOoTopou siBisieTcss Tud@y3usi MCXOIHBIX
BEIIECTB K MOBEPXHOCTH KaTaIM3aTopa.

34. laitiTe ompeneneHne uaealbHOro pactBopa. KakoBbl €ro OCHOBHbBIE MPU3HAKU U
IIPU KaKUX yCIIOBUSX OH 00pa3yeTcs?

35. Yem 0O0yCIIOBIEHBI MOJOXKUTEIbHBIE U OTPUILIATENbHBIE OTKJIOHEHUS OT 3aKOHa
Payms. [IpuBenute mpuMepsl pa3IMdHBIX TUIIOB OMHAPHBIX JKUJIKHX HEOTPAHUICHHO
CMEIIMBAIOIINXCS PAaCTBOPOB.

36. 3akonsl KonoBamoBa-I'nb0ca. [TosicHuTe 3TH 3aKOHBI Ha JAMAarpaMMax COCTaB -
TeMITepaTypa KUIICHUS U COCTaB - JaBJICHUE.

37. MOXHO 1M paccyuTaTh COCTaB Mapa, HAXOASAIIETOCS B PABHOBECUU C UCATbHBIM
pacTtBopom?

38. B ueM cOCTOUT U AJI YEro UCIOJIb3yeTCs “TIpaBHIIO pbryara’?

39. Kakue cOOTHOIICHUS CBSA3BIBAIOT M3MEHECHUS TEPMOIUHAMHUYCCKUX PyHKIMHA AG,
AH, AU, AS?

40. C wu3MeHEHHMEM KakoW TepMoauHamuueckor ¢yHKimu cBsizana  OJIC
raJlbBaHUYECKOTO JIEMEHTA?

41. Kakum ob6paszom, uzmepsst IJIC raapBaHMUECKOro 3J€eMEHTa, MOXKHO PACCUUTATh
TepMOJIUHAMHUYECKUE (QYHKITUU PeaKnuii?

42. Hanummte ypaBHEHHUE PEaKIINH, MPOTEKAOIICH B TalbBAHUYECKOM DIIEMEHTE.

43. Kak cBs3aHbl TeMIlepaTypHBI KO3(PPUIIMEHT TraabBaHUYECKOTO JJIEeMEHTa U
TEIJI0Ta MPoIlecca ralbBaHUYECKOM DIIEMECHTE?

44, MoxHo s DOJIC TalbBaHUYECKOTO OJJIEMEHTa W3MEPATh IPU  TOMOIIH
BoJpTMETpa? Eciu Het, To nmouemy?

45.C Kakod W3 TEPMOAMHAMHUYECKUX BEJIMYMH CBSI3aH TEMIIEPATYPHBIM
ko3ppunmerT IAC? MoxHO 1 €€ BRIYUCIIST, HA OCHOBAaHUHU TaOJIMI] CTaHIaPTHBIX

BEJIMYMH JIJIs1 PEAKINH, MIPOTEKAIOIIEH B CTAHJAPTHBIX YCIOBUSX?
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46. MoxxeT J5M JHAOTEpPMUYECKAs peakius ObITh HCTOYHMKOM paboThl B
raipBaHndeckoM onemeHTe? Korma ranpBaHWYeCKHWid dJEMEHT paboTaeT ¢
HarpeBaHUeM, KOT/Ia C OXJIKICHUEM?

47. 3anummute ypaBHenue ['nd6ca-I'enbMronbia u 00cyauTe ux GU3NIECKU CMbICIH.
PaccmoTpuTe uX mnpuMeHeHHMe K paboTe raibBaHMYECKOro dnemeHnTta. Kaxkoe
cllaraeMoe OMpeJeNseT TeIoTy oOpatumo paboratomero snementa? Kakoe
cllaraemMoe OTpeAeseT TeIIOTY He0OpaTuMo paboTaIOIIETo deMeHTa?

Il. Tekymasi arrecramusi CTYAeHTOB. Tekyimias aTTecTalus CTYACHTOB TIO
JTUCITUTIIMHE TIPOBOJUTCS B COOTBETCTBHH C JIOKAIBHBIMA HOPMATHBHBIMHU aKTaMH
JIBOY u sBisgercs o0sg3aTeIbHOM.

IIpumepHbIi nepedeHb OeHOYHBIX cpeacts (0OC)

|. YcTHbIi# onpoc

1. CobecenoBanue (YO-1) (CpenctBo KOHTpOJS, OpPraHM30BaHHOE Kak
cnenuanbHas Oecelna mperogaBaTedss ¢ OOYYarOMIMMCS Ha TEMBbI, CBSI3aHHBIE C
U3y4aeMoOil JUCUMIUIMHOM, M pacCUYMTAaHHOE Ha BbIACHEHHE O00beMa 3HaHUU
o0Oyyaroierocsi Mo onpeaeIeHHOMY pas3zeny, TeMe, mpodiieMe U T.11.) - Bompocsl 1o
TeMam/pasziesiaM JTUCIUIUTNHBI.

2. KomnokBuym (YO-2) (CpenctBo KOHTpOJIsi YCBOSHHUSI y4eOHOrOo maTepuania
TEMBI, pa3jiesia Win pa3/ieJoB JUCITUIUIMHBI, OPTaHU30BAHHOE KaK y4eOHOe 3aHSITHE B
BHJIC coOeceloBaHMS TpernojaBaTelss C oOydJarolmuMucs.)- Bompocekl 1o
TeMam/pasziesiaM JUCITUTUTHHBI.

3. I'pynmoBas auckyccus (YO-4) — Bompock! i TPYNIIOBOM TUCKYCCHH.

Bomnpocs! k Ko/L1I0OKBHYMY 1

Bapuanr 1

1. Yro ABJISIETCS byHKUMEH COCTOSIHUSA:
BHYTPEHHSI SHEpPTHs, SHTalbNus, pabora, Termora? Jna Pl
JTIOKa3aTeNIbCTBa MCIOJIb3yUTE IUKII Ha pucyHke (raz — He, 1 2p{ =3}

MOJIb) i — :

2. Onpenenure, I KAaKUX PEAKIUNA TEIJIOBOU ; :

s ekt Bo3pacTaeT ¢ TeMIepaTypoil:
(1) NHsz)+ 0O, = N; + HyO)
(2) CupytHOp)— CO+H;
PaccumnTaiiTe Tak)ke CTaHAAPTHBIN TETUIOBOM 2P (HEKT 1 U3MEHEHNE BHYTPCHHEH
DHEPTUU B ITUX PEAKITUSIX.
3. B kaxom u3 mporeccoB pacumuperus CO,
MexaHudeckas padora 6ospme? B Ttouke 1 T = 20 °C.




[Iponiecc 1—2 coepmiaercs npu T = const. Ilpouecc 1—3 coBepuiaercs O4YeHb

OBICTPO, TEIIIOOOMEHA HET.

Bapuanr 2

1. N300pa3nTte 3aBUCUMOCTH TEIUIOBOTO A (eKTa peaKIuu:
viAr+ v Ao+ .o w1 'Ap + v 2'Ay +.. OT TEMIIEpATYPBI, €CJIM 3aBUCUMOCTH

CYMM TEIIOEMKOCTEH NCXOIHBIX BeIEeCTB (X viCpj) 1 MpoayKTOB (E+v jCpj) OT

TCMIICPATYpPbI UMCHOT BU:
CP -’

R OOVETE

HCXOOHEIE

* T
2. C 1 wmomeM wuIeanbHOrO Ta3a peaM30BaH OOpaTUMBIA  IHKII,

IIPUBE/ICHHBIM HA PUCYHKE.
Yro sBnsiercs (GyHKUHMEW COCTOSHMS: BHYTPEHHSS 3Heprus, pabdora, Teriora?

Jlnst nokazaTenbCTBA UCTOJBb3YUTE IUKII HA PUCYHKE (Ta3 — a30T)

pA
3
2p; n
P 1 2
0,5vV; Vi Vv

[Tpu KaKuX YCIOBUSX menaoma npouecca Q

ABJIACTCS] (PYHKITUEH COCTOSIHUSA?

3. Chopmynupyiite 3axon Iecca.
Onpenenuts pazHoctb Mexay Qp u Qv nipu 250 C as cneayomux peakimii:

AHCI(r) +0,= 2H,0 (%) +2Cl,
2802 + Og :2803 (F),

Bapuanr 3
1. N300pazute 3aBUCUMOCTh TETUIOBOTO 3 (eKTa peakiivu:

viAr+ v A+ .. v 1'Ap + v 2'Ay ... OT TeMnepaTypsbl, €CJIM 3aBUCUMOCTH
CYMM TEIIOEMKOCTEH NCXOAHBIX BemecTB (X +Cpj) 1 mpoayKTOB (v jCpj) OT

TCMIICPATYPbl UMCIOT BU/I:
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IOV TEL

HCEOQIOHEIE

T
2. 3akoH I'ecca. CTaHI[apTHI)Ie COCTOAHUSA U CTAHAAPTHBIC SHTAJIBIINHU

peakiuii. DHTAIBIUK CTOPAHUS. DHTAIBIINKA 00pa30BaHUsI.
Omnpenenuts pasHOCTh Mexay Qp 1 Qy pu 250 C 171 caenyromux peaKiyi:

2Fe + 3/20, = Fe,05;
Ca(OH), = CaO + H,O(r);
3. C 1wMomeM wuAeaIbLHOTO

MIPUBE/ICHHBIN HA PUCYHKE.
Uro siBnsiercss GyHKIMEW COCTOSHUS: BHYTPEHHsI dHEprus, paborta, Teruiora?

Jlns mokaszaTenbCTBa UCTIONB3YUTE ITUKII HA PUCYHKE (Ta3 — BOJOPO.)

rasa pcaln30BaH O6paTHMBIﬁ OUKII,

2T, -
§ /1 Bapuanr 4
S

N . 1 2
i : 1. I3sMeHeHue TEMmIOTHI B 3aBUCUMOCTH OT

TEeMIIepaTyphl 1 00beMa B HEKOTOPOH CUCTEME

OIIMCBIBACTCSA YPABHCHHUCM!

80 = CdT+ [E]dﬁf
v
(C u R - mocTosiHHbBIC). SIBNIsIeTCSI M TEIUIOTA (DYHKITMEH COCTOSIHUS B IAHHOM

ciyqae? OTBeT 00OCHYMTE.

2. OnuH MOJIb UACATTBHOTO OJHOATOMHOTO T'a3a BCTYIAET B CICIYIONIUM

3aMKHYTBIN HKJIL:
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Daenenuye f atm

Obsem /N

[Tpomecc 1 -2 - m3oTepmuueckuii, 3 -1 - anmabarnyeckmii. Paccunraiite

00BEMBI COCTOSTHUH 2 U 3, a TaKkKe TeMIepaTypbl COCTOAHUM 1, 2 1 3, cuuTas cTaauu

1 52 u 3 o1 obparumbimMu. Paccuunraiite padoty, Teriory, aU u aH nns xaxmoit
CTaJINH, a TAKXKE BO BCEM IIHUKIIE.

3. Cdopmynupyiite crnenctsus u3 3axkona I'ecca.

Omnpenenuts pasHOCTh MeXay Qp v Qy Ipu 200° C amst CIEQYIOIMNX PEaKIUM:

C(rpadur) +H,O(r) = CO + H,
C+ 02 = C02

Bapuanr 5

1. OJI1H MOJIb KCeHOHA, Haxoasmiics npu 25 °C u 2 aTM, pacimpsercs
aauabaTuyecku: a) oopatumo 10 1 at™, 6) oopatumo 1o 0,5 atm. Kakoit Oyner
KOHEYHas TeMreparypa B KakIoM ciiydae? Paccunraiite paboTy B 3THX MPOLIECCAX.

2. I'a3, pacumpssics ot 10 1o 16 1 npu nocrosaHoM nasnenuun 101.3 klIla,
noryiomaet 126 JIx ternotel. OnpenennTe u3MEHEHUE BHYTPEHHEN SHEPTUH U
SHTAJBIINU rasa.

OObsicHUTE, TOYeMY A1 1H000H TepMoauHaMuyeckoi cucteMsl C, > Cy,.

3. 3akoH ['ecca u ero cieAacTBusl. DHTAIBINU CTOPaHUsl. DHTAIBIIAN
oOpa3zoBaHus.
Omnpenenuts pasHOCTh MeXay Qp v Qy Ipu 200° C IUISL CIIETYIOIIUX PEAKIUM:

C(rpadur) + O, =CO

71



ANH_+30_=2N_+ 6H_O(x.),
3 2 2 2

4, N300pa3ute 3aBUCHMOCTD TETUIOBOTO 3 (eKTa peaKIlvu:
viA1t v Art+ . v 1Ay + 2'A, +... OT TEMIIEPATYPHbI, €CIIN 3aBUCUMOCTH
CYMM TEIIOEMKOCTEl NCXOAHBIX BemecTB (X +Cpj) M IpoayKTOB (v jCpj) OT
TEeMITepaTyphl UMEIOT BU/I;

NPOAYKTbI

Cp A /

UcxoaH.

/ Relll-RAa

=Yy
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Bomnpocsl k cobecenoBanuio
Chopmynupyiite u 3anummre | 3aKoH TepMOAUHAMUKHU.
Onpenenure NOHIATHE “TETIOBOM 3PHEKT XUMUUYECKON peakiuu’”.
3akoH ['ecca u cneACcTBUS U3 HETO.

BN e

JlaiiTe omnpeneleHHe CTaHAAPTHBIX TEIUIOT CropaHus W 0Opa3oBaHMI,
UHTETpaIbHON 1 U depeHInaTbHON TEIUIOT PaCTBOPEHUSI.

5. B Kakux ciydasx TEmIoTa peakiiuu MOXET SIBIATbCA (PyHKIHUEH COCTOSHHUSL.

6. Uem ompenensercs 3HaK TemwioBoro 3¢dekra pactBopenus? Ilpenmonoxure,
KaKoB 3HaK TerioBoro 3ddekra Oyaer npu pactBopenuu B Boae: a) HCI (ra3), 6)
H,SO, (xoHnir.), B) NaF (kpucr.)?

7. Kaxkue TepMoMHAMUYECKHE BEJIMUMHBI ONPEACIISIIOT METOJIOM KaJOpUMETPUH?

8. IlpuHIMTT KAJIOPUMETPHUECKUX M3MEPEHUH TEINIOBBIX 3(PQPEKTOB:  THIIBI
KaJOpUMETPOB, TepMOMEeTp bekmaHa, TerioBoe 3HaYeHHE KaJOpUMETpPa U CIIOCOOBI
€ro OMpeAesICHus, yUeT TeII000MEHa ¢ OKpY Kalollel cpe1oi.

9. Kakwme BemecTBa HCIOJB3YIOT B KAa4€CTBE TEPMOXMMHUYECKOTO CTaHIAapTa st
OTIpEJICJICHHS TETNIOBOTO 3HaUEHUs KaiopumeTpa (B paborax 1 u 2).

10. Kakue peakiiuu npuroHbl i1 TEPMOXUMUYECKUX U3MEPEHUI?

11. BausieT au cTeneHb U3MEIbYCHHUS! COJIM Ha BETUYUHY MU TOYHOCTH OMpE/IeTICHUS
TEIUIOTHI PACTBOPEHUS COJIH?

12. Yro taxoe mpasmiio (a3? [IpuBeaure ompeeneHus CleayOMuUX MOHATHI: (a3a,
COCTaBIISIIONIHE BEIIECTBA, KOMIIOHEHTHI, YUCIIO CTENEHEH CBOOO/IBI.

13. Ha yem ocHoBaH TepMmuveckuii aHann3? Kakue MeToapl TEPMHUUYECKOTO aHAIA3a
BbI 3HaeTe?

14. YeM 0OBACHSIIOTCS CKaUKH TEMIEPATYPhl HA KPUBBIX OXJIAKICHUS?

15. Yto Takoe »BTekTuka? [Ipumenute npaBuio (a3 K moaydeHHON BaMH TUarpamme
miaBkocTy. Kakue w3MeHEeHMs] MPOUCXOAAT TPHU OXJIKICHUU CUCTEM Pa3IUYHOIO
cocrasa?

16. Kakue ympomieHus BHOCAT TpPU TOCTPOCHUU TUIOCKUX JTUArPaMM COCTOSTHHS
OMHApPHBIX (IBYXKOMIIOHEHTHBIX) CUCTEM?

17. Yto mpencraBisieT coOOW TpeyrosibHUK TaMMaHa W JJis ONpeneNieHUs Kakou
BEITUYUHBI OH CITYKUT?

18. Uto mnpencraBistoT coOoil amarpammbl coctosinua? Kakum cuctemaM OHHU
COOTBETCTBYIOT?

19. YUro Takoe kpuockomwus? 3alWIINTe OCHOBHOE YypaBHEHHE KpHockomuu. I[lpu
KaKMX YCJIOBUSAX ATO YPaBHEHHE MOXXHO HCIIOJH30BATh JJISI BEIYMCICHUS MOJIIPHOU
Macchl pacTBOpeHHOTo BemiecTBa? Korma ocHOBHOE ypaBHEHHWE KPHOCKOIHUH JacT
HEBEPHBIC PE3YJIbTAThI JIJIS UACATILHOTO XKHUIKOTO pacTBopa’?

20. Yto Ha3bIBACTCS KPUOCKOTMYECKOU MOCTOSTHHOM ? Kak MOHO

AKCIEPUMEHTAIILHO OMPEIEIIUTh U TEOPETUUECKH PACCUUTATh €€ BEINUUHY ?
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21. Kak mpoiimyT KpWBBIE 3aBUCUMOCTH JABJICHHS Tlapa pacTBOpa HEIETydero
BEI[ECTBA PA3MUYHBIX KOHIEHTPALMM, €CJIM MX HAHECTH Ha JAHarpaMMy COCTOSHUS
YUCTOrO pacTBopuTess? MOXKHO M Ha 3TOW JuarpaMMme Moka3arbh, KaK U3MEHSETCs
TeMIlepaTypa 3aMep3aHusi M KUIIEHHS pacTBOpa B 3aBUCUMOCTH OT  €ro
KOHIIEHTpaIuu?

22. KakuMu  cooOpakeHUsSIMH HEOOXOJMMO PYKOBOJCTBOBATHCS TIPH  BBIOOpE
pacTBOpUTENS I KPUOCKONMYECKOTO METOAA OIPEACICHHUS MOJIIPHON MAaccChl
PacTBOPEHHOIO BEIIECTBA?

23. Kakue cBOMCTBa pacTBOPOB HA3bIBAIOTCS KoJuMratuBHbIMU? [lepeuncnure ux u
HaIMIIUTE COOTBETCTBYIOIIME YPaBHEHUSI.

24. HazoBuTe METOABI ONpPEICICHUS MOJSPHBIX MacC HEIJEKTPOJIUTOB M CTENEHU
JUCCOLIMAIIMU, OCHOBAaHHBIE HA M3yYE€HHH CBOWCTB pa30aBIIEHHBIX PACTBOPOB.

25. N3otonndeckuii koapdumuent Bant-I'odda, meroas! ero onpenenenusi. OT uero
3aBUCUT BEJIMYMHA U30TOHUYECKOTO Kod(hduimenta?

26. Yto Takoe momispu3anus U MoJsipu3yeMocTh BemecTBa? KakoBa CBsI3b MEXIY
HUMH?

2. Ha3oBUTE OCHOBHBIE COCTABJISIOLINE MMOJISIPU3ALINN BELIECTBA.

28. KakoBbl 0COOEHHOCTH MOJIIPU3ALMHU BEIIECTBA B MOJISIX BBICOKOM YaCTOThI?

29. Yto HaszpiBaeTcs pedpakiueil BemiecTBa, OT YEero OHa 3aBUCHUT, KaKOBa €€
pa3MepHOCTH? MeToapbl €€ SKCIIEPUMEHTAIIBHOTO ONPEICIICHHUS ?

30. Kakyro wH(}pOpMaIio O BEMIECTBE MOXKHO IONYYUTh, 3Has BEIUYHUHY €r0
MOJISIpPHOM pedpakiuun?

31. laiite ompeneneHue TOHATHS “XUMHUYECKOe paBHOBecwe . JlMHAMUYECKUi
XapakTep XMMHUYECKOrO0 PaBHOBECHUS M €ro MOJABMKHOCTb. UTO Takoe oOpaTuMble
peakiuu M B 4YeM pas3Iuyue MOHATHS “00paTUMOCTh peakiuu’ u “00paTUMOCTh
TEPMOJMHAMHYECKOTO mpouecca’?

32. 3akoH gAeicTBus Macc. Uepe3 Kakue BEIWYMHBI MOKHO BBIPA3UTh KOHCTAHTY
XUMHUYECKOTO paBHOBecHs? CBA3b MEXKIYy KOHCTAHTAMHU PABHOBECHS, BHIPAKEHHBIMU
Pa3IMYHBIMU CIIOCOOaMHU.

33. KakoBbl  TepMOJAMHAMUYECKHE M  MOJEKYISPHO-KMHETUYECKHUE TPU3HAKU
PaBHOBECHOI'O COCTOSIHUS?

34. Ot yero 3aBucur K, u K, peakuun?

35. ChopmynupyiiTe MPUHILIAI CMEIIEHUS XUMHUECKOTO PaBHOBECHSI.

36. Maiite onpenenenue nousatus “das3oslii nepexo”. IlpuBenanre npumMepsi.

37. Kakue mporeccel OTHOCATCS K ha3oBeIM Tmiepexonam [-ro popna. IlpuBeaute
ypaBHEHUE, onuckiBaromiee ¢azoBble nepexonbl [-ro poxa. [lomyuure u3 Hero
ypaBHEHUE JJIA MTpoLiecca NCIAPEHUS KUIKOCTH.

38. Uto Ha3bIBaeTCs IaBJICHUEM HACBHIIIEHHOTO Mapa YucToi kuakoctu? OT 4ero OHO

3aBUCUT?
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39. Kak mo 3aBucumoctu P = f (T) ompemenuTh Tpu 3aMaHHOW TeMIIepaType
Ter1oBo A ekt ucnapeHus?

40. [lonsatue karanuza. OOIIME NPUHIUIIBI KaTannu3a. | OMOTEHHBIN U TeTepOreHHbIN
Karanus. Teopust MpOMEKYTOUHBIX COCTUHEHUN.

41. I'eteporenHble  KaranuTudyeckue peakuud. (OCHOBHBIE CTaauu, [OHATHE
JUMUTHPYIOIIEH  craguu. Pomb  ajgcopOmuu B KMHETHKE  TE€TEPOTCHHBIX
KaTaJUTHUYECKUX peakuuii. YTo Ha3bIBAETCSI CKOPOCTHIO F€TEPOTCHHON PEAKIIMU U OT
YEero OHa 3aBUCUT?

42. luddy3nonHass ©  KUHETHYECKas O00JaCTH MPOTEKAHUS  TIeTePOreHHOM
KaTanuTudeckor peakiuu. Kakue skcriepuMeHTal bHbIE JaHHbIE HEOOXOAUMBI IS
YCTaHOBJICHHS 00J1aCTH MPOTEKAaHUS peakuu? 3aluIIuTe KHUHETUYECKOE YpaBHEHHE
peakuuu, HanOosee MEIJIEHHOW cTaaued KOoTopou sBisieTcss Tud@y3us MCXOIHBIX
BEILECTB K MOBEPXHOCTH KaTalIn3aTopa.

43. JlaiiTe ompeneneHrue uaeanabHOro pacTBopa. KakoBel ero OCHOBHBIC MPU3HAKHA H
IIPU KaKUX yCIIOBUAX OH 00pa3yeTcs?

44.Yem oOyCIIOBIICHBI TOJIOKHUTEIbHBIE U OTPUIIATEIIbHBIE OTKJIOHEHHS OT 3aKOHA
Paymns. [IpuBenute mpuMepsl pa3iUYHbIX TUIIOB OMHAPHBIX JKUJIKUX HEOTPAHUUYCHHO
CMEIINBAIOLINXCS PACTBOPOB.

45. 3akonsl KonoBanoBa-I'u66ca. IlosicHuTe 3TH 3aKOHBI Ha JAMArpaMmax COCTaB -
TeMmrepaTypa KUIIEHUS U COCTaB - IaBJICHUE.

46. MOXHO JTH pacCYUTATh COCTaB Mapa, HaXOASIIEroCs B PABHOBECHH C HICATLHBIM
pactBopom?

47. B ueM COCTOWT U JUIsl UETO UCTIONB3YETCS “IpaBmIo phiyara’?

48. Kakue COOTHOIICHHUS CBA3BIBAIOT U3MEHCHHS TEPMOIUHAMHYCCKUX PYyHKIHHA AG,
AH, AU, AS?

49. C wu3MeHeHHMEM KakoW TepmoauHamuueckoi ¢yHkiuu cBsizana  OJIC
raJlbBaHMYECKOTO JIEMEHTA?

50. Kakum obpazom, uzmepsis DJ]C raapBaHUIYECKOTO AJIEMEHTa, MOKHO PacCUUTATh
TEPMOJIUHAMHYECKUE PYHKIUU PEAKIIUii?

51. HanuiuTe ypaBHEHHE pEaKIIfy, MPOTEKAIOIIEH B ralbBAHUYECKOM DIIEMEHTE.

52. Kak cBs3aHbl TeMIepaTypHBI KOI()PUIIMEHT TraabBaHUYECKOTO JJIEMEHTa U
TEIUIOTa MPOIIECCa TAIbBAHUYECKOM AJIeMEHTE?

53. Moxao nu DOJIC TambBaHWMYECKOTO JJIEMEHTA W3MEPSATh TMPU  MTOMOIIU
BoJpTMETpa? Eciu Het, To mouemy?

54.C kakodW W3 TEpPMOAMHAMUYECKUX BEJIMYHMH CBSI3aH  TEMIIEPATYPHBIM
kodppunrent IAC? MoxHO 1 ee BBIYUCIISITh HA OCHOBAHUM TaOJIUIl CTaHIaPTHBIX
BEJTUYMH JIJIs1 PEaKIIi, IPOTEKAIOIICH B CTAHAAPTHBIX YCIOBUSIX?
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55. MoxeT nu D3HIOTEpMUYECKass peakius ObITh HCTOYHUKOM pPabOTHl B
rajibBaHU4eckoM naseMmeHTe? Korma rajapbBaHUYECKMM 3JIEMEHT paboTaer ¢
HarpeBaHUEM, KOT/Ia C OXJIXKICHUEM ?
56. 3anummre ypaBHenue ['nd6ca-I'enpMroinbiia u 00cyauTe ux GU3NIECKU CMBICIH.
PaccmoTpuTe uX mnpuMeHeHHMe K paboTe raibBaHMYECKOro dnemeHnTta. Kaxkoe
claraeMoe ONpeAeNsieT TeIIoTy oOparumo padortaroniero snemeHTta? Kakoe
cllaraemMoe OTpeAeseT TeIIOTY He0OpaTuMo paboTaIOIIETo deMeHTa?

Bomnpoce! AJis1 rpynnoBoii AMCKYCCHHA
1. TlpuHuMnO KamOPUMETPUYECKUX U3MEPEHUH TerioBbIX A((EKTOB:  THUIIBI
KaJIOpUMETPOB, TepMOMETp bekmaHa, TEIioBoe 3HAYCHUE KATIOPUMETPa U CIOCOOBI
€ro OMpeJeeHHs, YUET TeII000MEHa ¢ OKPY KaIoIel Cpeion.
2. Kakwue peakuu NpuroaHbl A1l TEPMOXUMUYECKUX U3MEPEHU?
3. UYto Takoe mpaBuio ¢az? [lpusenute onpenencHus CAeAyIONINX TOHITUN: (a3a,
COCTABJISIFOLIUE BEIIECTBA, KOMIOHEHTBI, YUCIIO CTENEHEN CBOOOIBI.
4. Ha yeM ocHOBaH TepMHuueckuil aHanu3? Kakuve MeToAbl TEPMUYECKOTO aHau3a
BbI 3HaeTe?
5. Uro mpexcraBiser coOoil TpeyroiabHuK TammaHa W Uil ONpEACNICHUs] KaKou
BEJINYMHBI OH CITYXKHUT?
6. Uro mpexacraBmsioT cobol auarpaMmbl cocTosHHMS? Kakum cucremMam oOHU
COOTBETCTBYIOT?
7. Yro Takoe kpuockonus? 3anuIIuTe OCHOBHOE ypaBHEHHE Kpuockomnuu. [lpu
KAKUX YCJIOBUAX 3TO YPAaBHEHHE MOXXKHO HMCHOJIb30BATH JJII BBIUMCICHUS MOJSPHOU
Macchl pacTBOPEHHOro BemecTtsa? Koraa OCHOBHOE ypaBHEHME KPHUOCKOIIMH JACT
HEBEPHBIE PE3yJIbTaThl ISl UACATBHOIO XKUIKOTO pacTBopa’?

I1. [TucbmMenHbIe padoOTHI

1. Tectr (IIP-1) (Cuctema cTaHIapTU3UPOBAHHBIX 3aJaHUM, IO3BOJISIOIIAS
aBTOMATU3UPOBATh  MPOIEAYPY HU3MEPEHHs] YpPOBHS 3HAHUHM HW  YMEHHUHU
oOyuatoierocs) - @oH1 TECTOBBIX 3aIaHUM.

2. Koutponwnas pabota (I1P-2)(CpenctBo mnpoBEepKH yMEHUN NPUMEHSTH
MOJYYEHHbIC 3HAHUS ISl PEIICHUS] 3a7ad OINPEICICHHOTO THUIa MO TEME WIH
pazzeny) - KoMIiekT KOHTpOJIbHBIX 33JJaHHil 0 BapHaHTaM.

3. Jlabopatopnas padota (ITP -6) (CpenctBo 1y1si 3aKperieHus: ¥ TPaKTUIECKOTO
OCBOCHMSI MaTepuajia Mo OINpeAeseHHOMY pas3aeny) - Kommekr mabopaTOpHbIX
3aJJaHAN NPEACTABJICH B MPUIOKECHUH 3.

4. Topueckue 3amanus (ITP-13).

TecToBble 3aJaHUs 1JI51 TEKYLIEH MPOBEPKH
BAPUHAHT 1
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1. U30JIMPOBAHHAS TEPOMOJMHAMUNYECKASA CUCTEMA
1) 3akpbITa JJIs MacCOMEPEHOCa, OTKPBITA JJIs TEIIONEpeHOoca

2) OTKpBITA JUIS TEIUIO- W MacCOIEPEeHOCca

3) 3akpbITa I TEIUIO- M MaccolepeHoca

2. XUMHWYECKHWM IIOTEHITUAJI KOMIIOHEHTA ITPU P, T = const, 3TO
1) momHast SHEPTHS OJTHOTO MOJTh

2) mapuuaigbHas MoJibHas dHeprus [ enmpMmrobia

3) mnapuuanbHas sHeprus [ m66ca Ha 1 MoJIb

3. 110 3AKOHY TIUBBCA-KOHOBAJIOBA T'A3 HAJA PACTBOPOM
OBOI'AIIEH KOMITOHEHTOM:

1) Oonee neryuyum

2) MeHee JIETYYUM

3) 0Ooee JerkuM

4. B TOUKE ®A30BOI'O ITEPEXO/IA BBITIOJIHAETCA PABEHCTBO (1ipu P,
T = const)

1) AG=0

2) AS=0

3) AH=0

BAPUAHT 2

1. HE3SABUCHUMbIMUA TEPMOJMHAMUWYECKNMU ITAPAMETPAMMU
SIBJIAIOTCSA

1) naBacHHE 1 00BEM

2) BHYTPCHHSS SHEPTHS U XMMHYCCKUN TOTEHITHAI

3) nmaBnenue v dHeprus ['nooca

2. XUMHWYECKUH IMTOTEHLIMAJI KOMIIOHEHTA UJEAJIBHOM CUCTEMBI
C YBEJIMYEHUEM EI'O KOHIHEHTPALIM

1) yBenuuuBaetcs

2) yBEIMYUBACTCS, 3aTEM YMEHBINACTCS

3) yMeHbIIaeTcs

3. JUUIS PABOTHI ( A) CIIPABEIJIMBO BBIPAXKEHUE:
1) foA=0
2) foA>0
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3) feA#£0

4. YPABHEHUE KJIIAY3UYCA-KJIATIEUPOHA JUIA ®A30BbIX
[NEPEXO/IOB ITEPBOI'O POJJA CBA3BIBAET

1) TemioTy Iepexoaa U U3MEHEHHUE TEIJIOEMKOCTH

2) TEIIOTY W TeMIIEpaTypy Iepexo/ia ¢ N3MCHEHHEM TEIIOEMKOCTH

3) TemIoTy M TeMIlepaTypy IMepexoja ¢ U3MEHEHHEM 00beMa

BAPUAHT 3

5. ODKCTEHCUBHbBIMU TEPMOJUHAMUHWUYECKUMU  [TAPAMETPAMU
SIBIIIOTCA

1) macca u 3HTpOIHS

2) TemIepaTypa M Macca

3) TemmepaTypa M SHTPOIIHUS

6. ®YHIAMEHTAJIbHOE YPABHEHUE I'MBBCA CBJ3BIBAET
N3MEHEHUE SHEPI'MMU TUBBCA C USMEHEHUWMEM BEJIMYUHBI:

1) Q, A, KOIUYECTBA BEIICCTBA

2) P, T, komuuecTBa BelecTBa

3) PV, T

7. MEXAHUYECKAS PABOTA B AIMABATUYECKOM ITPOLIECCE PABHA:
1) -AU

2) AU

3) 0

8. JABJIEHUE TIAPA BEILECTBA HAJl PACTBOPOM C YBEJIMYEHMEM
KOHUEHTPALIMN BEIIECTBA

1) yBemuuuBaeTCs
2) yMEHbIIaeTCs
3) He U3MEHSCTCS
KoHTpoJubHbIe padoThI
Konrpoabnas padora Nel IlepBriil 3aKOH TEpMOJIUHAMUKH.

1. 2 Monp uaeanpbHOTO raza 3aHUMarT o0bem Vi mpu Temmeparype T.
Brauane raz npu mocTOSHHOM 00beMe M3MEHSET MEePBOHAYAILHOE JIABJICHUE [0
3HaueHus P,, a 3areM wu300apuyuecKW BO3BpAIAETCS K MEPBOHAYAIBLHON
temneparype T;. Paccuuraiite AU, AH, Q u A B 3TuX nporneccax, a tTakxe T, B
KOHIIE M30XOpHUYECKOTr0 Ipoliecca.

78



Ne I'ra3 | V,-10°, | Ty, | P10 | Ne I'raz | V;-10°, | Ty, | P,-10°
BapHAHTA M K |° Ila |Bapuanra M K |[°1la
1 O, (49,20 |300|3,03 |15 He |16,40 |1000]1,01
2 N, (2050 [250(1,01 |16 He 1435 |700 |4,04
3 H, (43,70 400 (4,04 |17 He 21,87 |400 | 3,53
4 F, 12,30 |300|3,53 |18 He 2460 |300 |1,51
5 O, [2460 |298|151 |19 Ar 8950 |273 |2,02
6 N, 149,20 |[600|0,76 |20 Ar 2733 |500 |1,51
7 Cl, 27,33 500|151 |21 Ar 14920 |600 |0,46
8 CO (8950 |273|2,02 |22 Ne |24,60 |298 |2,53
9 H, [2460 |300|8,08 |23 Ne (12,30 |300 |2,02

2.

HN30TCPMHUUYCCKHU PaCHIUPACTCA OO0 AABJIICHUA Pz,

WNneanbHplll Ta3, 3aHuMaromuii oobem Vi, npu naBieHuu P; cHauana

a 3areM ajguadaTHYeCcKU

CKUMaeTcs 70 nepBoHavdabHOro oobema Vi. Paccunraiite AU, AH, Q u A B aTuX

nporeccax, a Takke V, Mocle H30TePMHYECKOro pacmmpeHus u T, mocie

aI[I/Ia6aTHIIeCKOFO CXXaTusi.

Ne papuanta |Tas | n,moan | P;-10°, Ma | V;-10°, M® | T1, K | P,-10°, Ma
1 He |2 1,01 49,20 - 0,707
2 He |2 2,02 20,50 - 1,414
3 Ne |- 1,51 43,70 400 ]1,010
4 Ne |- 4,04 12,30 300 |2,020
S Ar |2 1,51 24,60 - 1,010
6 Ar |2 2,02 49,20 - 0,760
Kontpoabnasi padora Ne 2
1. Boruncnure temnooit 3¢ dekt peakunu A npu 298 K: a) npu P =

const ; 0) mpu V = const. Temnosble 3 pexThl 00pa3zoBaHMsI BELIECTB MPU

CTAaHJIAPTHBIX YCIIOBHAX BO3bMHTC U3 CITIPABOYHUKA.

Ne Peaxknusa A Ne Peaxknusa A
BApHAHT BAPUAHT
1 2H,+CO = CHgoH(m) 14 SO, + C1, =S0O,C1,
2 AHC1 + O, = 2H20(,K) + 2C1, 15 CO+3Hy=CH4 + HQO()K)
3 NH;Cl () = NHg+HC1 16 2CO + SO, = S(pous) + 2CO;
1. Brruucnure temnoBoi 3 dekT peakiuu npu tremneparype T.
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Ne papuanTa Peaknusa A T,K T, K
1 2H,+CO = CH30Hy, 800 350
2 4HC1 + Oz = 2H;0¢) + 2C1, 750 650
3 B-NH;C1=NH3+HC1 455 450
4 2N, + 6H,0(T) = 4NH3 + 30, 1300 1000
5 4ANO +6H,0(r) = 4NH3 + 50, 1000 900

KonrpoabHast pabora Ne3 XumMnueckoe paBHOBecue
1. "'a3000pa3Hbie BemnecTBa A u B pearupyrot ¢ 00pa3oBaHHEM Ta3000pa3HOTO
npoaykra C:
1) BelpasuTe K, n K. yepe3 paBHOBECHOE KOJIMYECTBO BellecTBa C,
paBHOE X, €CIU UCXOJHbIE BemmecTBa A U B B34Tbl B CTEXHOMETPUUYECKUX
KOJIMYECTBaX MpH 00ILEeM JaBICHUN PABHOBECHOU cucTeMbl P U TemmepaTrype

T, K;
2) paccunraiite K, u K. npu T = 300 K, eciu P = 7,5-10* Ia, x =
0,45;
3) BBIYMCIIUTE PABHOBECHOE KOJIMYECTBO BemlecTBa C MpU TaBICHUU
B paBHOBecHOH cucreme 3-10° ITa u 300 K;
4) paccuuTaiite creneHb npeppaiienus Bemectsa A u B npu 300 K.
Ne Ne
YpaBHeHHEe peakuuu YpaBHeHHe peakun
BapHaHTa BapHaHTa
1 A+B=1x%C 14 3A+ 2B =2C
2 “WA+B=C 15 %A+ B =3C
3 3A+B=2C 16 nA+ 1B =C
4 2A+3B=3C 17 A+3B=3C
5 2A+1B=2C 18 3JA+B=C
6 3A+¥%B=C 19 A+2B=2C
7 A+2B=C 20 A+2B=3C
8 A+B=3C 21 A+B=2C

KonTposbnas pabora Ned
Ha ocHOBaHMM 3aBUCUMOCTH OOIIETO JaBJIE€HUS PEAKIUOHHOW CMeCH OT
BPEMEHH MPOTEKAHNS PeakiMyi A IpH MOCTOSHHOM obbeme 1 M° i Temneparype T K
1. Omnpenenure KOHIEHTPAIIUIO UCXOTHOTO BEIIECTBA, MOJIB/I.
2. Haueprtute rpaguk 3aBUCHMOCTH KOHLEHTpPALMU MCXOJHOTO BEIIECTBA
OT BPEMEHH.
3. Bpruucnure 1gC u 1/C st Bcex 3HaU€HHU BpeMEHH.
4. Jaiite rpaduk 3apucumoctu IgC= f(t) u 1/C = f(t).
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5. Ha ocHoBanmm xapaktepa rpaduMKOB CHAeJaliTe BBIBOJ OTHOCHTEIHHO
nopsiJika peakiuu A.

6. Omnpenenure KOHCTAHTY CKOPOCTH PEaKIIUU.

7. 3anumuTe KUH E€THYECKOE ypaBHEHHE JUIsi peakuud A B
muddepeHnraTsHOM BUE (2) M B MHTErpajgibHOM BUE (0).

8. OrmpenenuTe KOMUYECTBO MOJIEH HMCXOJHOTO BEIIECTBA, KOTOPOE
MIpopearupoBajio K MOMCHTY BPEMCHHU 1.

9. OrmpenenuTte od1ee TaBIEHUE B CHCTEME B MOMEHT BPEMEHH t;.

10. Ompenenure Bpemsi, 3a KoTopoe Impopearupyer 10%  ucxomHoro
BEIIECTBA.

11. Omnpenenurte nepuo MONTyMpeBpaIICHHs ISl peakiuu A.

TeMbl HHAMBUAYAJIbHBIX TBOPYECKUX 3aIaHUM Il IPe3eHTANMi

BoiOpars 7110001 M3 HWXKE MEPEUYUCICHHBIX TeM (10 COIVIACOBAHMIO C

npenojaBaresieM) U IMOJATOTOBUThCA K Tmpe3eHTanuu. CocTaBUTh IUIaH

MPE3eHTAIlMHU TT0 BRIOPAHHOM TeMe, COTJIACOBAHHOM C MPEIoaBaTesIeM.

TeMbl 1J1s1 Ipe3eHTALMIA:

1. OcCHOBHbIE MOHATUS W OMNPEACICHHS B XUMHUYECKOW KHHETHKE: CKOPOCTh
pEaKUnM, MOPANOK, MOJIEKYJISPHOCTh, KOHCTAHTA CKOPOCTH XMMHYECKOU PEAKIIHHU.
Mertonbl ornpeiesieHUs MOPSAIKOB PEAKIINH.

2. PacyeTsl KOHCTAHT CKOPOCTEN U MOPSAAKOB PEAKLINAMN.

3. KuHeTnka CIOXHBIX XMMHUUYECKUX peakiuil (0OpaTuMble M MapajuielibHbIe
peaKiun).

4. IlocnenoBaTeabHbIC peaknU. MeTo] CTallMOHAPHBIX KOHIIEHTPAITUH.

5. BinustHue temrieparypbl Ha CKOPOCTh XUMUYECKUX PEAKIUH.

Kpurepuu oueHky 3HaHUH YMEHUH U HABBIKOB IIPU TEKYILIEH NPOBepKe
l. Oyenka yCmHviX 0meemos:
Ot1merka "OTiu4Ho"

1. JIa" MoHBINA ¥ TPaBUIIBHBIN OTBET HA OCHOBE U3yUYEHHBIX TEOPHIA.

2. MatepuaJ MoHAT U U3y4eH.

3. Marepuan u3J05K€H B ONPEICICHHON JIOTUYECKON MOCIeI0BaTeILHOCTH,
JUTEPATYPHBIM SI3BIKOM.

4. OTBET CaMOCTOSITEIHHBIM.

Ormetka "Xopomo"

1, 2, 3, 4 — anamornuno ormetke "Otianano".

5. Jomymiensl  2-3  HECYIIECTBEHHBbIC OMMUOKH, WCIPaBICHHBIE TIO
TpeOOBaHHMIO yuWTeNs, HaOMoAanach 'MIEpPOXOBATOCTh' B U3IIOKEHUHU

MaTtepuana.
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Ot1meTrka "Ya0BJI€TBOPUTEIBLHO"

1. YueOHbIlt MaTepual, B OCHOBHOM, H3JIOKEH IOJIHO, HO MPH 3TOM
JOMyIIEHbl 1-2 cylllecTBeHHbIE OMIMOKK (HAampuUMep, HEYMEHHUE NPUMEHSTH
3aKOHBI U TEOPUH K OOBSICHEHHUIO HOBBIX (JaKTOB).

2. OTBET HETOJHBIN, XOTSI U COOTBETCTBYET TpeOyeMoi IIyOrHE, TTOCTPOCH
HECBSI3HO.

Otmerka "HeynoB/jieTBOPUTEIBHO"

1. He3nanue wiam HEMOHMMaHUE OOJbIIEH WM HauOoJiee CYIIECTBEHHOM
4acTH y4eOHOro Marepuarna.

2. JlomymieHbl CYIIECTBEHHBIE OIIMOKUA, KOTOPhIE HE UCIPABIISIOTCS MOCHE
YTOUYHSIOIIMX BOIIPOCOB, MaTEPHUAaII U3JI0KEH HECBS3ZHO.

Il. Oyenxa ymenus pewams 3a0auu:

Ot1mertka "OTiiu4HO"

1. B pemiennu 1 00ObSICHEHUU HET OLIMOOK.

2. X0oJ1 pelieHus paliOHaIbHBIMH.

3. Ecin HeoOxommMo, periieHue mpor3BeeHO HECKOJIBKIUMU CIIOCO0aMu.

4. Jlony1ieHbl OMUOKY 10 HEBHUMATEILHOCTH (OTOBOPKHU, OTIHCKH).

OrMmeTka "Xopomo"

1. CyiecTBEHHBIX OIIUOOK HET.

2. JlomymieHsl 1-2 HeCyIIeCTBEHHBIE OITMOKN WJIM HETOJHOE OOBSICHEHHE,
WJTU UCTIONIb30BaHue 1 crioco0a mpu 3aIaHHBIX HECKOJIBKHUX.

OrMmeTka "' Y10BJIETBOPUTEIBLHO"

1. lonymieHo He Oojiee OJHOM CYIIECTBEHHOMN OITMOKH, 3aIMCH HETIOJHEI,
HETOYHOCTH.

2. PeliieHre BBITIOJIHEHO C OIMMOKAMH B MAaTEMaTHYECKUX pacyeTax.

Otmerka "HeynoB/jieTBOPUTEIBLHO"

1. Pemienuie OCyIIECTBICHO TOJIBKO C TOMOIIBIO YUUTENS.

2. JlomyIieHsl CyIIeCTBEHHBIE ONTUOKH.

3. Pemrenne n 00bsICHEHHE TOCTPOCHBI HE BEPHO.

1. Oyenxa nucbMeHHbIX pabom:
Kpurtepuu te xke. M3 o1eHOK 3a Ka)KIIblii BOIIPOC BBIBOJUTCS CPEAHSAS UTOrOBast
OLIEHKA 3a MUCbMEHHYIO paboTy.
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