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JIner akTyanusanuu padoyeil nporpaMmsl

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2027 - 2028
y4eOHOM TOJTy Ha 3aceanuu Kageapsl MeTalmyprud U XUMHYECKUX TEXHOJIOTHI

[Iporokom ot 20 r. Ne
3aB. kadenpoii A.C. XapueHko

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2028 - 2029
y4eOHOM TOJTy Ha 3aceanuu Kageapsl MeTalTypruu U XUMHYECKUX TEXHOJIOTHI

IIporokom ot 20 . Ne

3aB. kadeapoii A.C. YapquKo

PaGouas mporpamma nepecmMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2029 - 2030
y4eOHOM TroJly Ha 3acefaHuu Kadeapsl MeTauTypruu i XUMUYECKHX TEXHOJIOTUI

IIporokom or 20 . Ne
3aB. kadeapoii A.C. XapueHko

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2030 - 2031
yueOHOM rojty Ha 3aceqaHnu Kadeapsl MeTamuryprud 1 XUMHUECKUX TeXHOJIOTHIA

IIporokom or 20 . Ne
3aB. kadeapoii A.C. XapueHko

PaGouas mporpamma nepecmMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2031 - 2032
y4eOHOM TOJTy Ha 3aceaHuu Kageapsl MeTannypruu U XMMHYECKUX TeXHOIOTUN

[Iporokom ot 20 . Ne

3aB. xadenpoit A.C. ?apquKO




1 Leau ocBOeHMS TUCHUNIIMHBI (MOIYJIA)

[{enbto 0cBOEHUS TUCHUIUTMHBI «DU3NYECKask XUMUSD) SIBISIETCS:

JOCTHKEHHE BO3MOXXHOCTH OINKCHIBATh BPEMEHHOM XO0J1 XMMHUYECKUX (PU3UKO-
XMMHUYECKHX MPOIECCOB HA OCHOBE UCXO/IHBIX CBOMCTB CUCTEM U BEIIECTB UX
COCTaBJISIOUINX, a TAK)KE KOHEUHBIN Pe3yIbTaT COOTBETCTBYIOIIUX IPOIECCOB.

2 MecTo JTUCUMILIMHBI (MOXYJIs]) B CTPYKTYpe 00pa3oBaTeibHOI MPOrpaMMbl

Juctummaa Ou3uveckasi XUMUsST BXOJUT B 0053aTEIBHYIO YacTh y4eOHOTO IIaHa
00pa3zoBaTeNbHON MPOTPAMMBI.

JIist u3ydeHwus! TUCIUTUTMHBI HEOOXOTMMBI 3HAHUS (YMEHUS, BIAICHHS),
c(OPMHPOBAHHBIC B PE3YJIbTATEC U3YUCHHSI TUCIIUILTHH/ IPAKTUK:

Maremarunka

OO0m1as 1 HeOpraHu4ecKas XuMus

HNudopmarrka u nHGOPMAIIMOHHBIE TEXHOJIOTUU

®dusuka

3uanus (yMEHUS, BIQJICHUS), IOTYICHHBIC IPU U3y4YCHUU JTAHHOUN JTUCITUTUTHBI
OyayT HEOOXOIUMBI JJIsI U3YICHUS TUCITUILTAH/TIPAKTHK:

duznyeckass XUMHUS TUPOMETALTYPTHYECKUX ITPOIIECCOB

TexHoOorHsI MPOU3BOJICTBA KOKCA

Teopus ¥ TEXHOJIOTHUS JJOMEHHOTO ITporiecca

Teopus ¥ TEXHOJIOTHUSI OKYCKOBaHUS )KEIIE3HBIX Py

[TnaHupoBaHKe YKCIICPUMEHTA

3 Komnerennun odyuaronierocsi, opmupyemMbie B pe3yJbTaTe 0CBOEHMSI

AUCHHUILNIMHBI (MOLYJIsS1) M IJIAHMPYEMble pe3yJIbTAaThl 00y4eHHs

B pe3ynbrare ocBoeHUS AUCUUILUINHBL (MOAYHs) «Du3ndeckass XUMHU»
oOyuaroluiics 10JKeH 001a1aTh CIEAYIOIMMU KOMIETEHIIUSMHU:

KO,[[ HHAUKATOpa I/IHI[I/IKaTop JAOCTHIKCHUA KOMIICTCHIINN

OIIK-1 CnocobeHn pemath 3a1a4u TPoPEeCCHOHATEHON ACSITEIBHOCTH, TPUMEHSST METO/IbI
MOJICTTUPOBAHUS, MATEMAaTUICCKOTO aHAIN3a, €CTECTBEHHOHAYYHBIE M OOIEHHKCHEPHBIC
3HAHUA

OIIK-1.1 Hcnonp3yeT ecTeCTBEHHOHAYYHbIE 3aKOHBI U IPUHIIMIIBI IPU PELICHUH
NPAaKTUYECKUX 3a/1a4

OIIK-1.2 Pemraet craniapTHble npodeccroHaIbHbIE 3a/1a41 C IPUMEHEHUEM
OOIIeNHKEHEPHbIX 3HAHUN

OIIK-1.3 ITprMeHsieT MeTO1bl MOAETMPOBAHNS U MATEMATUYECKOTO aHAIN3a AJIs
pelIeHns 3a1a4 TEOPETUUYECKOI0 U IPUKJIAJHOTO XapaKkTepa




4. CTpykTypa, 00b€M U copepkaHue JUCUUIIIMHBI (MOTYJISA)

OO6mias TpyA0€MKOCTh AUCIUIUIMHBI COCTABIISIET 4 3a4eTHBIX eauHuI] 144 akaja. yacoB, B TOM

HHUCJIIC:

— KOHTaKTHas pabora — 12,9 akaz. 4acos:
—aynurtopHas — 10 akaj. 4acos;
— BHeayauTopHas — 2,9 akaJl. 4acoB;

— camocTosTenbHas pabora — 122,4 akaj. 4acos;

— B (popme npakTudeckoil moaroroBku — 0 akai. yac;
— MO/ATOTOBKA K 3K3aMeHy — 8,7 akaj. Jac

<DopMa aTTeCTaluu - 3K3aMEH

AynuropHas ] o
KOHTaKTHasl paboTa Z z DopMa TeKyIero
Pasnen/ Tema 2 (B akaj. yacax) é E(‘ Bun 5 KOHTPOJIS Kox
[— > g © | caMOCTOATENBHOI |  yereBaeMOCTH 1 KOMITETEHIIHH
g 5 padoThI MIPOMEKYTOUHOH
Tex. mab. | MpaKT. 'S aTTecTalluu
3aH. 3aH. | O &
1. XuMundeckast TepMOJUHAMUKA.
3aKOHBI TEPMOJMHAMUKH.
1.1 IlepBerit 3aKoH
TEepMOANHAMUKU.3aKOH Beinonnenue u
T'ecca. 3akon Kupxroga. IMonroroska o0cyxieHne OIIK-1.1,
PacueTs! TennoBeIX 2 1 2 30 1a00paTOpHOMY JaHHBIX OIIK-1.2,
3¢ (PEKTOB 10 3aKOHY 3aHATHIO Nel nabopatopHoi OIlK-1.3
Kupxroga. Bropoii 3akon paboTsr Nel
TEPMOANHAMUKH.
HWroro no pazaeny 1 2 30
2. Xumuyeckoe u pa3zoBoe
paBHOBeCHE
2.1 KoncranTa
XHUMHYECKOTO PaBHOBECHSL.
YpaBHEHHE H30TEPMBI Beimonaenne
XUMHYECKOH peakiuu Bant- HWHJUBUyaIbHOT
T'odda, ee mpakTuueckue 0 PacueTHo- IMposepka u 3ammra
NPUIIOKEHUs. Y paBHEHUE rpaduueckoro UHUBUYaJIbHOTO OIIK-1.1,
n300apbI-U30XOPBI PEAKIHH. 2 1 1 39,4 | 3amanus PT'P Nel pacdeTrHo- OIlK-1.2,
Mertop! pacueTa KOHCTAHTBI «TepmonnHammye rpaduieckoro OIIK-1.3
paBHOBecus. PazoBoe CKuil aHau3 3aganus Nel
paBHOBEcHE B XUMHYECKUX
OJTHOKOMITOHEHTHBIX peakImii»
cucreMax. Y paBHCHHE
Knaysnyca-Knaneiipona.
HWroro no pazaeny 1 1 39,4
3. TepmoarHaMHu4ecKas TEOpUs
pacTBOPOB.
CamocrosrensHoe | CobecenoBanue o
3.1 CnocoObI BEIpaKEHUS U3yueHHe TeMe, YCTHBIH
COCTaBa PacTBOPOB. 3aKOHBI yueOHOI ompoc. OMK-1.1
4,
Payns u I'enpu.JlaBnenue 2 1 2 30 HAay4HO Bemonnenue n OTK-1.2,
rapa HaJ{ pacTBOPOM, JIATEPaTyphL. obcyxaeHne OIK-1.3
TeMIiepaTypa KUeHus 1 IMoaroToBka K JAHHBIX
3aMep3aHusl. nabopaTopHOMY nabopaTtopHoi
3aHATHIO Ne2. padotsr Ne2




Htoro mo pasneny 2 | 30 |
4. XumMuyeckasi KHHETHKA.
CobecenoBanue o
Pazpabotka A
TeMe, pelIeHue
4.1 OCHOBHBIE TOHSTHS anropuTMa
. 3a]ad4.
XHUMHUYECKON KUHETHUKH. BBIITOJTHEHUS OIIK-1.1,
o Brinmonnenue u
3aKoH JIEHCTBYIOLIMX MAacC. 1 23 pelIeHHs 3a1a4H. OIIK-1.2,
. o0cyxaeHne
Tlopsinku peakuuii u ux ITogroroBka k AHHBIX OIIK-1.3
MOJIEKYJIAPHOCTb. nabopaTopHOMY 5 .
nabopaTopHO’
3aHATHIO Ne3
paboTbl Ne3
HWroro no pazaeny 1 23
Hroro 3a cemecTp 6 122,4 9K3aMeH
Hroro no aucuuruinye 6 122,4 DK3aMeH




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

OO6pa3zoBarenbHbIe TEXHOJIOTHH — 3TO LEJIOCTHAS MOAETh 00pa30BaTEIbHOTO
mporecca, CHCTEMHO ONPEACISIONIas CTPYKTYPY B COJIepKaHHe ACITEIbHOCTH 00X CTOPOH
3TOrO mpouecca (IpenoJaBaTess U CTYACHTA), UMEIOIIas IebI0 JOCTHKEHHUE TUIAHUPYEMBIX
pe3yabTaTOB C MOMPABKOW HA MHAMBHyaIbHbIE OCOOCHHOCTH €r0 YYaCTHHKOB.
TexHOTOrMYHOCTh Y4eOHOTO MPOoIIecca COCTOUT B TOM, YTOOBI ClIeNaTh y4eOHBIN Tpo1ecc
MIOJTHOCTBIO YIPABJISIEMbIM.

OCHOBHBIMHU TIPU3HAKaMHU 00pa30BaTEIbHON TEXHOJIOTUU B €€ COBPEMEHHOM
MIOHUMaHHH SIBJISTFOTCS:

— JIeTaJIbHOE ONKCaHue 00Pa30BaTEeNbHBIX LIEICH;

— MOATAITHOE ONKCaHKe (IPOEKTUPOBAHKE) CIIOCOOOB JOCTIKEHHS 3a/IaHHBIX
pe3yJIbTaTOB-UENEH;

— MCIIOJIb30BaHUE 00PATHON CBSI3U C LIEJIBbI0O KOPPEKTUPOBKU 00pa30BaTEIHLHOTO
nporiecca;

— rapaHTUPOBAHHOCTH JIOCTUTAEMBIX PE3YJIbTATOB;

— BOCIIPOM3BOJIMMOCTH 00pa30BaTEIHLHOTO MTPOIIEcca BHE 3aBUCIMOCTH OT MacTepCTBa
IpenoaBaTes;

— ONTUMAJILHOCTB 3aTPAauMBAEMBIX PECYPCOB H YCHIIUH.

Peanu3anus KOMIETEHTHOCTHOTO MOJIX0/1a IPEIYyCMaTPUBAET UCTIOIB30BAHUE B
y4eOHOM Iporecce aKTUBHBIX M HMHTEPAKTUBHBIX ()OPM IPOBEACHUS 3aHATHI B COUCTAHUH C
BHEAYIUTOPHOW paboToii ¢ 1enbio (POPMHUPOBAHUS M PA3BUTHS TPOPECCHOHATBHBIX
HaBBIKOB. TpaauiroHHBIC 00pa30BaTEIbHBIC TEXHOIOTHH OPHEHTHPYIOTCS Ha OPTaHU3aIHIO
00pa3oBaTeNBHOTO MPOIIEcca, MPEANOIATAIONIYI0 IPSMYIO TPAHCIISAIUIO 3HAHUH OT
IpenoaaBaTels K CTYACHTY (IIPEUMYIIECTBEHHO Ha OCHOBE OOBSICHUTEIBHO-
WUTIOCTPATUBHBIX METOA0OB 00y4eHus1). YueOHast JesTeIbHOCTb CTYJJeHTa HOCUT B TaKUX
YCIIOBHSAX, KaK MPaBUIIO, PEPOAYKTUBHBIN XapakTep.

@DopMbl YUeOHBIX 3aHATHH € UCIIOIB30BAHUEM TPAJUIIMOHHBIX TEXHOIOTHHA:

WNHudopmaninoHHas JIeK1us — Mocie10BaTelbHOE U3JI0KEHHE MaTepHraa B
JUCLUUIUIMHAPHOM JIOTHKE, OCYLIECTBIIsIEMOE MPEUMYIIIECTBEHHO BepOaTbHBIMU CPEICTBAMU
(MOHOJIOT MpernoiaBaTens).

JlaGopatopHas paboTa — opranusanus yueOHoi paboThl ¢ pealbHbBIMU
MaTepHabHBIMU M HH(POPMALIMOHHBIMH 00BEKTaMH, SKCIIEpUMEHTalIbHast paboTa ¢
aHaJIOTOBBIMM MOJIEJIIMU PEAIbHBIX 00BEKTOB.

6 Y4eOHO-MeTOqMYECKOE 0O0ecTIedeHHe CAMOCTOATEIBLHOM padoThl 00y4YaoIuXxcst

[IpencrapieHo B mpuioxkeHuu 1.

7 OueHOYHbIE CPEACTBA LISl IPOBEICHUS MIPOMEKYTOYHOM ATTeCTALUN
[IpencraBieHbl B IPUIOKEHUH 2.

8 YueOHO-MeTOAMYECKOE U MH(OPMAIIMOHHOE o0ecTeyeHne TUCIMIIHHbI

a) OcHoBHas JUTEpaTypa:

1.bokmreitn b. C. ®usnueckas XUMUs: TEPMOJAUHAMUKA U KUHETUKA [ DJIEKTPOHHBIN
pe-cypc] : yuebHoe nmocodbue / b. C. bokmreiin, M. 1. Mennenes, 1O. B. IloxBucHeB. —
Onek-TpoH. 1aH. — Mocksa : MUCHUC, 2012. — 258 ¢. — Pexum gocryna:
https://e.lanbook.com/book/47443

0) JJonosiHuTebHAS JJUTEpATYpA:
1. Xumuyeckast KHHETUKA U aCOPOIHS : METOA. YKa3aHHs I CTYACHTOB I10


https://e.lanbook.com/book/47443

mucturuae "®dusndeckas xumus” / [3. B. doasauna, C. I1. Kinoukosckuii, H. 1O.
CseunukoBa u 1p.] ; MI'TVY. - Marautoropck : MI'TVY, 2013. - 1 snektpon. ont. auck (CD-
ROM). - URL.: https://host.megaprolib.net/MP0109/Download/MObject/278 . - Tekcr :
3JIEKTPOHHBIN.

2.CseunnkoBa H. 0. ®a3oBsie auarpammel : yaebHoe nocoodue [ass By3os] / H. FO.
Cseunukosa, C. B. FOauna ; MarHuToropckuii rocyiapCcTBEHHBIN TEXHUUECKUN
yauBepcuteT uM. I'. . Hocosa. - Marautoropck : MI'TY um. I'. U. Hocoga, 2023. - 1 CD-
ROM. - 3aru. ¢ tutyin. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/21184 - ISBN 978-5-9967-2718-6.
- Tekcer : 371eKTPOHHBIM.

3.I'opmikos, B.1. OcHoBbI pusnueckoii xumuu : yueonuk / B.W. ['opuikos, UL A.
Ky3znenoB. — 6-¢ u3a. — Mocksa : JlJaboparopus 3uanwmii, 2017. — 410 ¢. — ISBN 978-5-
00101-539-0. — Tekcr : 3nekTpoHHBIH // JIaHb : AIEKTPOHHO-OMOIMOTEYHAS CUCTEMA. —
URL.: https://e.lanbook.com/book/97412

4. TToBepxHOCTHBIE sIBICHUS. AncopOuus : yaeoHoe mocooue / A. H. Cmupros, H. IO.
Ceeunnkona, C. B. IOauna, 3. B. {ronpauna ; MI'TVY. - Marautoropck : MI'TY, 2017. -1
anektpoH. ont. auck (CD-ROM). - URL:
https://host.megaprolib.net/MP0109/Download/MObject/1959 . - ISBN 978-5-9967-0966-3.

- Tekcr : 371eKTPOHHBIM.

B) MeToanuyeckue ykasaHus:

1. JTaGopaTopHBIi MPaKTUKYM 10 (PU3UUYECKON XUMUH ;| YI€OHO-METOANUECKOE
nocobue / A. H. Cmupnos, H. 1O. Ceunuk, C. B. IOguna, 3. B. lronpauna ; MI'TY. -
Maruurtoropek : MI'TY, 2017. - 1 anektpos. ont. auck (CD-ROM). - URL:
https://host.megaprolib.net/MP0109/Download/MObject/20641 . - TekcT : SIEKTPOHHBIH.

r) [Iporpammuoe obecieuenune 1 MHTEpHET-pecypchl:

IIporpamMHoe odecnevenue

HaunmenoBanue .
10 Ne norosopa Cpoxk neicTBUS JTUIEH3UH
7Zip CBOOOZHO pacmpocTpaHsieMoe 6eccpouHo
FAR Manager CBOOOZHO pacmpocTpaHsieMoe 6eccpouHo
Bpaysep Yandex |cBoOOAHO pacmpocTpaHseMoe 6eccpouHo

IIpodeccnonanbubie 0a3bl JAHHBIX 1 HHPOPMALMOHHbIE CIIPABOYHBIC CHCTEMbI

HazBanwne kypca CchlIIKa

HanmonansHas nH)OpManmoHHO-aHATUTHYECKAS URL:

cucreMa — POCCHUICKMH HWHAEKC HAay4YHOI'O . ) ]
a v https://elibrary.ru/project risc.asp
HI/ITI/IpOBaHI/ISI

DOnekTpoHHbIe pecypcbl oubnuoreku MI'TY um.

U https://host.megaprolib.net/MP0109/Web

9 MaTepuajabHO-TeXHUYECKOEe o0ecrevyeHue TUCUUIIMHBI (MOTYJI51)

MaTepHaHBHO-TCXHquCKOG obecneyeHne JUCIHHUIIIIMHBI BKIIIOYACT:


https://host.megaprolib.net/MP0109/Download/MObject/278
https://host.megaprolib.net/MP0109/Download/MObject/21184
https://e.lanbook.com/book/97412
https://host.megaprolib.net/MP0109/Download/MObject/1959
https://host.megaprolib.net/MP0109/Download/MObject/20641
https://elibrary.ru/project_risc.asp
https://host.megaprolib.net/MP0109/Web

1. YueOHast ayuTOpus A7 POBEACHUS 3aHATHIA JICKIIMOHHOTO THITA OCHAIIICHA!

- TEXHUYECKUMHU CPEJICTBAMU O0yUYEHUS, CIY>KAIIUMHU JIJIs1 IPECTaBIICHUs yueOHOI
uHpopManuy 60JIbIION ayAUTOPUN: MYJIBTUMEININHBIMU CPECTBA XPAHEHUS, IEpeJaun U
MpeACTaBICHUS yueOHOM HHPOpMAIIHH;

- CIICUAIU3UPOBAHHON MEOeIbIO.

2. YyeOHas ayquTopus JJisl IpOBEACHHs TaOOpaTOpHbIX 3aHATHH «JlabopaTopus
(bu3nyecKoil XuMuM» OCHaIlleHa JIabopaTOPHBIM 000PYAOBaHUEM:

- n1abopaTropHoe 00opyI0BaHUEe (XMMHUUYECKas [OCY/1a, PEaKTUBBI, BEChI 1JaOOpaTOpHbIE
paBHorieure BJIP-200, Becwl anexrponnsie nabopatopusie BK-300, Hu3koTeMiiepaTypHas
nabopartopHas snekrponedb SNOL10/10, MarHUTHBIC MEIIAJIKH, 3JI. TUTUTKH. ).

- CIICUAIU3UPOBAHHON MEOeIbIO.

3. YueOHas ayauTOpHs Ij1s TPYIIIOBBIX M MHIUBUAYATbHBIX KOHCYJIbTALIUH,
TEKYIIET0 KOHTPOJIS ¥ MPOMEKYTOYHON aTTeCTAllUU OCHAIIICHA:

- KOMITbIOTEpHO# TexHHKOH ¢ makerom MS Office, ¢ moakiroueHreM K cetu
«IHTEepHET» U ¢ JOCTYIOM B AJIEKTPOHHYIO HH(DOPMALIMOHHO-00pa30BaTENbHYIO CPEy
YHHUBEPCUTETA;

- CIICUATM3UPOBAHHON MEOEIbIO.

4. TTomemieHue At CaMOCTOSITENIbHOM pabOThI OCHAIIIEHO:

- KOMITbIOTEpHO# TexHHKOH ¢ makerom MS Office, ¢ moakiroueHreM K cetu
«IHTEepHET» U ¢ JOCTYIOM B AJIEKTPOHHYIO HH(DOPMALIMOHHO-00pa30BaTENbHYIO CPEY
YHHUBEPCUTETA;

- CIICUATU3UPOBAHHON MEOEIbIO.

5. Ilomemenue 1y1st XpaHeHUs U TPOGUIAKTUIECKOTO 00CTYKUBAHUS y4EOHOTO
000pyIOBaHUs OCHAIIEHO:

- CIICUATM3UPOBAHHOM MEOEIbI0: CTeIaXaMH JIJIsl XpaHeHHs y4eOHOTo
000pynOBaHUS;

-MHCTPYMEHTaMHU JJIsl peMOHTa y4eOHOTr0 000pYy/I0BaHMUS;

- mkadaMu 171 XpaHeHus: y4eOHO-MEeTOANYECKON JOKYMEHTAIIMH U MaTepUasoB.



IIpunoxenne 1
6 YueOHO-MeTOAHYECKOe o0eceyeHrne CaMOCTOATEIbHOI padoThl 00y4aloIUXCH

[To mucnummmae «®u3nyeckas XUMHS» HPEAYCMOTPEHA ayAWTOPHAs W BHEAYAMTOPHAsS
caMocCTosTeNIbHas paboTa 00ydJaroIMXCsl.

CamocrositenpHas pabora mo aucuuiuiHe «Pu3myeckas XHMUS», HaNpaBIeHHAs Ha
yriryOJIeHUe U 3aKpeIyICHUE 3HAHUI CTYICHTA, Ha Pa3BUTHE NPAKTHUCCKUX YMECHUH, BKIIIOYACT B
ce0s cienyronme BUIbl padoT:

- paboTa ¢ JEKIMOHHBIM MaTEpUAJIOM;

- U3y4YCHUE TEM, BBIHECEHHBIX Ha CAMOCTOSTEIIBHYIO IIPOPAOOTKY;
- BBIIIOJIHEHUE JOMAILTHUX WHIMBUIYaIbHBIX 33 JaHUH;

- IOATOTOBKA K JJAOOPaTOPHBIM paboTam;

- IOJITOTOBKA K SK3aMEHY.

Ilepeuenv nabopamopnuvix pabom

1. Ompenenenue HHTErpanbHON TEIIOTHI PACTBOPEHUS COJIU
2. Tpetuii KOMIIOHEHT B JBYXCIOWHOM KUAKOCTU

JOMAIIHEE PACYHETHO-TPA®OUYECKOE 3AJJAHUE Nel
«TepMoaguHaMHYeCKUH aHAJIN3 XUMMHYECKUX pPeaKIHii»
Hccaenosanue 1
Jlis peakliuy BBIIOJHUTD CIIEAYIOIIEE:
1.1.CocTaBuTh ypaBHEHHE 3aBHCHUMOCTH OT TEMIIEpaTypbl BEJIMYUHBI TEII0BOTO 3 dexra A\H®; =
f(T) u u3menenus suTponuu AS°, = f(T).
1.2.Beruncants BenuuuHbl  ACp, aAH®: | AS°;, AG°; m InK, npm Heckonbpkumx Temmeparypax,
3HAYeHUs KOTOPBIX 3a/1al0TCs TEMIIEpAaTypPHBIM MHTEPBAJIOM U IIaroM Temmneparyp. [lonydyeHnHsle
3HAUEHUS UCIOJIb3YIOTCS IPH nocTpoeHuu rpadukoB B koopauHaTax ACp—T; AH% —T; AS% — T,
AG% —TuInK, - UT.
1.3.ITomw3yscek rpaduxom InK, — 1/T , BeiBecTH npubimxenHoe ypapHenue Buza InK, = A/T + B,
rne A, B — mocTosHHEBIE.

Hcciaenosanue 2

2.1. Ucnonw3ys npasuio a3 ['nb6ca, 115 paccMaTpuBaeMoi CUCTEMBI ONPEAETUTh KOJIMYECTBA
(a3, He3aBUCUMBIX KOMIIOHEHTOB U YUCIIO CTENEHEH CBOOOIbI.

2.2. OnpenenuTs BO3MOKHOE HAIIPABJICHUE MTPOTEKAHUS MCCIIEYEMON PeakllMi U paBHOBECHBIN
coctaB Ta3oBoil (as3sl mpu naBienuu (klla) m Temmeparype (K). Ilpu pemenun 3anaum
UCIIONIb30BaTh BBIBEJACHHOE B HcclenoBaHuu | smmnmpuueckoe ypasHeHue InK,=A/T+B u
JTaHHbIe 00 UCXOTHOM COCTaBe ra3oBoil (a3bl

2.3. YCTaHOBUTH HaIlpaBJIEHUE CMEIIECHUSI COCTOSIHUS PAaBHOBECHSI PACCMAaTPUBAEMOM CHCTEMBI
pU:

a) yBEJIMUEHUU J1aBlieHUs (IIOCTOSIHHAS TEMIIEPATypa);

0) yBeIMUEHUH TeMIepaTypbl (IOCTOSTHHOE JJaBJICHUE).

Cnucok 8onpocoe 01sa ycmnozo onpoca:

1. OcHOBHBIC TOHATHS TEPMOTUTHAMUKH.

2. [Ilepssrit 3akoH TepMmoauHamuku. [loHsaTne o TemnoBoM 3(ddekTe, TErmIoTel 00pa3oBaHMs,
TOpEHUs, pacTBOPEHHUsI, (a30BBIX MpeBpaiieHnid. 3akoH ['ecca. PacueTs! o 3akony I'ecca.

3. BuusamMe Temmneparypsl Ha TEIIOBOM (D PEKT.

4. 3axon Kupxroga. Pacuerst TernoBsix a¢dexroB no 3akony Kupxroda.



10.
11.
12.

13.

14.
15.
16.

17.

18.

19.

20.

21.

BTopoii 3aKk0H TepMOJMHAMUKH.

TepmoauHaMuyeckne (YHKUUH, XUMUYECKHH MOTEHIHMAN, OOIIME YCIOBHS PABHOBECHS
cucreM. Oueprusi ['mbG6ca u sHeprus ['enpbmronpra Kak KpPUTEpPHUH, ONPEACIISAIOIINE
HallpaBJICHUE U IIPeiell IPOTEKAHUS IIPOLECCOB B HEM30JIMPOBAHHBIX CUCTEMAX.

[TonsiTue o ha3o0BOM paBHOBECHH, OCHOBHBIE OnpeeneHus (hazoBoro paBHoBecus. [IpaBuiio
¢a3 ['nb6ca, ero mpuMeHEHHE.

dazoBoe paBHOBECHE B OJTHOKOMIIOHEHTHBIX CUCTEMaX. YpaBHeHME
Knaysuyca-Knanelipona, pacueTsl OCHOBaHHBIE Ha ’TOM ypaBHEHHUE.

VcnoBusi XMMUYECKOIO paBHOBECHS. 3aKOH JCHCTBYIOIMX Macc (TEpMOJMHAMHYECKHIA).
KoHcTaHTa XMMHY€CKOTr0 paBHOBECHSI.

Bunbl koHCTaHT paBHOBecus. PaBHOBECHSI B T€TEPOT€HHBIX CUCTEMAX.

BnusiHue TemnepaTypbl Ha KOHCTAaHTY PaBHOBECHS.

Hanpagnenne peakuuii B 3aKpbITBIX CUCTEMAX. Y pABHEHHE U30TEPMbI XUMUYECKON PEaKLUU
Bant-T'opda, ee npakruyeckue nNpuiaokKeHUs. YpaBHEHHE H300apbl-U30XOPbl PEaKIHH.
MeTtoapl pacuera KOHCTaHTbl PABHOBECHS.

[TpaBuiio Jle-1llarense, ero nmpakTuyeckoe NpUMEHEHNE. BinsHue 1aBiaeHus Ha MIOJIOKEHUE
paBHOBecus. PeanpHble razsl. Onucanue peajbHbIX Fa30B C UCIIOJIB30BAHUEM BHPHUAJIBHBIX
ypaBHeHuid. Temmeparypa boiinsa. Cwmbicn BUpHAIBHBIX K03 duIMEeHTOB. YpaBHEHHE
Ban-nep-Baansca. Dddexr [xoyns — Tommcona. Temmeparypa uHBepcuu. CoKmKeHHE
ra3os.

Omnpenenenue nousaTus “pactsop”’. CrnocoObl BbIpaXKEHUsI COCTaBa PaCTBOPOB.

Bausinue paznuuHbIx pakTOpoOB Ha PACTBOPUMOCTD.

Mozenu pacTBOpOB: ujeaIbHbIE (COBEPILICHHbIE) U OECKOHEUHO pa30aBlieHHbIE PACTBOPHI, UX
OTJIMYME OT PEAIbHBIX PACTBOPOB.

3axonsl Payns u I'enpu. [lapunanbsHbie MOJISpHBIE BEIMUUHBL, UX ONPEICIICHHUE.

CpoiicTBa pa30aBlieHHBIX PAaCTBOPOB HE 3JEKTPOJUTOB. [laBlieHHe mapa Haja pacTBOPOM,
TeMIeparypa KUIeHus u 3amep3anusi. OCHOBHBIE MOHATHS XUMUYECKOW KMHETUKH.
CrniocoObl onpenenenus cKkopocTH peakuuu. GopmanbHas KHHETHKAa TOMOTEHHBIX PEaKIINM.
3akoH aeWcTByromux macc. [lopsaku peakuuii U UX MOJEKYJIIpHOCTh. Peakiuu nepsoro,
BTOPOTO U N-T0 NopsiAkoB. KuHeTnueckue ypaBHEHUS 1711 peakMi pa3IMyHbIX MOPSAKOB.
ITepuon nonynpeBpaiieHus. KoHCTaHTa CKOPOCTH PEaKLMM, €€ CBONCTBA, Pa3MEPHOCTH U
onpezeneHus. Meroapl onpenencHus Nopsaka peakuud. [IoBEpXHOCTHOE HaTsSKEHUE,
METO/IbI €0 U3MepeHusi. AJIcopOIus, OCHOBHBIE TIOJIOKEHUS M YpaBHEHHS aZICOPOIUH.
VYpaBuenue ['ub6ca.YpaBuenne OPpeiinanuxa. YpaBHeHue JleHrMmiopa. 3aBHCHMOCTh
azcopOLUU OT TeMIIEPATYpPHI.



IIpuaoxenne 2

OueHovHbIE CPeACTBA /JIsl MPOBeAeHHs POMEKYTOUHOM aTTeCTAlNU

a) [lnanupyembie pe3yJbTAThl 00yUYeHHS U OLlEHOYHbIE CPEACTBA ISl POBEACHUS NMPOMEKYTOUHON aTTeCTAlNM:

Kon

WNHaukaTop AOCTUKEHUS KOMIIETEHIIMN
WHJIUKaTopa

O1eHOYHEIE cpe€acTBa

OIIK-1 Cmocoben pemarts 3amadu  podeccHoHATEHOM
€CTECTBEHHOHAYYHBIC M OOIICHH)KCHEPHBIC 3HAHHS

ACATCIIBHOCTU, MNPUMCHAA MCTOAbI MOACIUPOBAHUA, MATCMATHYCCKOI'O aHalin3a,

OIIK-1.1 Hcnons3yer ecTeCTBEHHOHAYYHBIE 3aKOHBI U
OPUHLUIBI TPU  PEIIEHUH MPAKTHYECKHX
3a1a4

IIpumepHBIe BOIIPOCHI K 9K3aMEHY:

1.
2.

o Uk w

10.
11.
12.

OCHOBHBIE NOHATHUS TEPMOJUHAMUKH.

IlepBorii 3akoH TepmoauHamMuku. [loHsTHEe O TerioBOoM d>(QeKTe, TErmIoThI
o0Opa3oBaHMs, TOPEHUS, paCTBOPEHUS, (ha30BbIX MpeBpaieHuil. 3akoH ['ecca. Pacuetsl
1o 3akony I'ecca.

Brnusinue TemnepaTypsl Ha TeI10BOM 3 (eKT.

3akon Kupxroda. Pacuers! TerioBbeix 3¢ dekroB no 3akony Kupxroda.

Bropoii 3aK0OH TepMOJIMHAMUKHU.

Tepmonunamuyeckue (QyHKUIMM, XUMHYECKUH TOTEHIMA, OOLIMEe  YCIOBHS
paBHOBecust cucteM. OHeprus I'm60ca m sHeprust ['enpMmrosbla Kak KpUTEpUH,
ONPEIEIAIONINE HAIIPABICHUE U MPEET IPOTEKAHNS IPOLECCOB B HEN30JUPOBAHHBIX
cucremMax.

[lonsTe o ¢ga3oBOM paBHOBECHM, OCHOBHBIE ONpe/eseHUs (a30BOro paBHOBECHSI.
IIpaBuio ¢a3 I'n60ca, ero npuMeHeHue.

®dazoBoe paBHOBecCHE B OTHOKOMITOHEHTHBIX CUCTEMAX. VYpaBHeHue
Knaysuyca-Knanelipona, pacyeTsl OCHOBaHHBIE Ha 3TOM ypaBHEHHE.
VYcenoBus XUMHUYECKOTO paBHOBECHS. 3axkoH JIEUCTBYIOIIUX Macc

(TepmonmHamudeckuii). KoHcTaHTa XMMHUYECKOTO PABHOBECHSI.

Bupl koHCTaHT paBHOBecHs. PaBHOBECHS B TETEPOT€HHBIX CUCTEMAX.

BinusiHue TemniepaTypbl HA KOHCTaHTY PaBHOBECHS.

Hanpasnenue peakiuii B 3aKpbITBIX CHCTEMax. Y paBHEHHE M30TEPMbl XMMUUYECKOM
peakiiuu ~ Bant-T'oddda, €€  NPAaKTUYECKHE  NPWIOKEHHS.  YPABHEHHE




Kon
AHAUKATOpPa

I/IH,I[I/IKaTop JOCTHIXCHHA KOMIICTCHIIMH

O1eHOYHEIE Cpe€acTBa

1300apbI-U30X0pbl peakui. MeToabl pacueTa KOHCTaHThl PABHOBECHS.

13. TIlpaBuno Jle-lllaTense, ero mpakTHyeckoe NpUMEHEHHe. BiusHue naBieHUs Ha
MI0JIO’KEHUE PABHOBECHS.

14. Omnpenenenue nousTHS “pacTBOp”’. CrIOCOOBI BBIPAKEHHSI COCTaBa PACTBOPOB.

15. BnusHue pazanuHbIX (PAKTOPOB Ha PACTBOPUMOCTbD.

16. Mopenu pacTBOpPOB: HJCAIbHBIE (COBEpIICHHBIE) W OECKOHEYHO pa30aBlIcHHBIC
pacTBOPBI, UX OTIMYUE OT pealIbHbIX PACTBOPOB.

17. 3axons! Payns u I'enpu. [lapunanbHbie MOJISIpHBIE BETUYUHBI, UX OIPEAEICHHE.

18. CaoiicTBa pa30aBiIEHHBIX PacTBOPOB HE 3JEKTPOJUTOB. JlaBieHue mapa Haj
pacTBOpOM, TEMIEPATypa KUIIEHUS U 3aMep3aHMsl.

OIIK-1.2

Pemraer cranpmaptHble NpodeccHOHATbHBIC
3a/1a4d ¢ MPUMEHEHHUEM OOIICHH)KCHEPHBIX
3HAHUH

3amauu 17151 CaMOCTOSITEIBHOTO PEIICHUS:

1./lBa rpaMMa BO3ayXa M300apHO HArpeBarOT OT HYJIA 110 OJHOTO rpajyca Llenbcus npu
nmasiernn 1 armocdepa. [lnotHocts Bozmyxa npu 0°C cocrasmsier 0,00129 r/em®. Haitzure
paboTy pacmupeHusl.

2. YeMy paBHO HW3MEHEHHE SHTPOIMU TpU Tepexone | Moiisi a30Ta M3 COCTOSHUS,
COOTBETCTBYIOIIETO  HOPMAaJbHBIM  YCIIOBUSIM, B COCTOSHHE, COOTBETCTBYIOIIIEE
cTaHiapTHbIM ycnoBusM, ecnu Cp = 7/2 R. Oxapakrepusyiite crnocoObl meperadyu
B3aMMHOT'O BIUSHHUS aTOMOB B OPraHUYECKIX MOJIEKYIax.

3.IIpu cunTeze ammuaka npotekaet peakuus: 3Howy + Nogy = 2NHs(y. Ipu 298 K s aToii

peakumn Kp = 6  10°, a Afl_gga\ngl): - 46,1 xJlx/mMonb. OueHUTHh TeMIeparypy, npu
KOTOPOW KOHCTaHTa paBHOBECHsI peakinu OyneT paBHa 1, mojarast 4To TerioBou rhdexT
NPAKTUYECKH HE 3aBHCUT OT TEMIEPATYpBhI.

OIIK-1.3

[Ipumensier MeTOAbl MOJEIMPOBAHUS U
MaTEMaTHYECKOr0 aHajau3a [Uisl pPELICHUS
3aJad  TEOPETHYECKOrO0 M  IMPHUKIATHOIO
XapakTepa

3anaHue Ha pelieHre 3aaa4d u3 npodecCHoHaNbHOM 006IacTH (JoMallHee UHANBUAYaIbHOE
3aJIaHNE)

Hccaenosanme 1

Jlnst peakiuy BBITIOJIHUTD CIIEAYIOIICE:
1.1.CocTaBuTh ypaBHEHHUE 3aBUCUMOCTH OT TEMIIEpaTyphl BEIMYUHBI TETIOBOTO A dexTa

AH®; = f(T) u usmenenus sutponuu »S°; = f(T).




Kon
AHAUKATOpPa

I/IH,I[I/IKaTop JOCTHIXCHHA KOMIICTCHIIMH

O1eHOYHEIE Cpe€acTBa

1.2.Beruncnuts BenuuuHbl  ACp, AH®: AS®;, AG°:n InK, npu Heckonbkux —Temmeparypax,
3HAYEHUS KOTOPBIX 3aJal0TCS TEMIIEPATYPHBIM HWHTEPBAJIOM W IIIarOM TEMIIeparyp.
[TonyueHHble 3HaYEHUS HCIOIB3YIOTCS IIPU IOCTPOCHUU TpauKoB B KoopAuHaTax ACp—
T; AH =T AS% = T; AG°% —T uInK, - 1/T.

1.3.ITonb3ysich rpadukom InK, — 1/T , BeiBecTu npubimkeHHoe ypaBHeHue Buaa InK, =
A/T +B, rtne A, B—mocrosHHbIE.

HccnenoBanue 2

2.1. Ucnonb3ys mpaBmwio ¢a3z ['mbbca, ans paccMaTpuBaeMOW CHCTEMBI OIpPENEIUTh
KOJIMYeCcTBa (a3, HE3aBUCUMBIX KOMIIOHCHTOB M YUCJIO CTETICHEH CBOOOIBI.

2.2. OmpenenuTh BO3MOXHOE HAampaBlIeHHE MPOTEKAHUS UCCIEAYyeMON peakuud Hu
pPaBHOBECHBIN cocTaB Ta3o0Boil ¢a3el mpu maenenuu (klla) m Temmeparype (K). Ipm
peIlIeHnH 3a7a4u UCIO0Ib30BaTh BHIBECHHOE B HCCIEAOBAHUU | SOMIUpPUYECKOe ypaBHEHUE
InK,=A/T+B u nanselie 06 HCXOJHOM COCTaBe Ia30BOM (a3bl

2.3. YcTaHOBUTH HamNpaBlI€HUE CMEIIECHUS COCTOSHUS PABHOBECHS paccMaTpUBAEMOM
CUCTEMBI TIPH:

a) YBEIMUCHUU JaBleHus (TIOCTOSIHHASI TEMIIEPATypa);

0) yBeJIMYEHUH TEMIIEPATYPHI (IOCTOSHHOE JTaBJICHHE).




0) Ilopsinoxk mnpoBedeHUs NPOMEKYTOYHON AaTTecTAllMU, IOKA3aTeJM W KPUTEPHH
OlLleHUBAHUS:

[IpomexyrouHas arrecrauus 10 JucuMIuIMHE «@Pu3Hyeckas XHUMHA» — BKIIOYAcT
TEOPETUYECKHE BOTPOCHI, TO3BOJISIONINE OLEHUTh YPOBEHb YCBOCHHUSI 00YUAIOIIUMUCS 3HAHUH, U
IPAaKTUYECKHE 3a/laHusl, BBIABIIOIIME CTENEHb C(OPMUPOBAHHOCTH YMEHUH W BIAJIECHUI,
IpOBOJIUTCA B (hOPME IK3aMEHA.

DK3aMeH II0 ,HaHHOﬁ JAUCHUIITIMHE IIPOBOAUTCA B YCTHOﬁ (bopMe 10 S5K3aMCHAlLlMOHHBIM
6I/IJ'IeTaM, Ka)K,I[beI M3 KOTOPBIX BKIHOYACT 2 TEOPECTUUCCKHX BOIIpOCa U 3ajayda.

Ioxa3arenu u KPUTECPHUHA OLICHUBAHUSA IK3aMeEHaA:

— Ha OICHKY «OTJIMYHO» (5 0ayuioB) — oOyyarommiicss AEMOHCTPUPYET BBICOKHI YpOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHIMM, BCECTOPOHHEE, CHUCTEMAaTH4YeCKOoe U INIyOOKoe 3HaHue
y4eOHOro MaTepuasia, CBOOOJHO BBINONHAET NPAKTHYECKUE 3aJaHMsl, CBOOOIHO ONEpUPYET
S3HAaHUAMU, YMCHUAMHU, IPUMCHACT UX B CUTyallUAX MOBBIIIIEHHOM CI0KHOCTH.

— Ha OICHKY «Xxopomo» (4 Oamna) — oOy4aroluiics JEMOHCTPHPYET CPEAHH YpPOBEHb
c(OpPMHUPOBAHHOCTH KOMITCTEHIUI: OCHOBHBIC 3HAHHS, YMCHHS OCBOCHBI, HO JIOIYCKAIOTCS
HE3HAYUTENIbHBIC ONIMOKH, HETOYHOCTH, 3aTPYTHCHHS NIPY aHAJTUTUYCCKUX OTePAIIHsX, IEPEHOCE
3HaHWI U YMEHHI HA HOBbIC, HECTAHIAPTHBIC CUTYAIIHH.

— Ha OLIEHKY «yJAOBJIETBOPUTEIbHO» (3 0ajuia) — 00yyaroniuiicst 1eMOHCTPUPYET OPOTOBBIN
ypOBeHb C()OPMHUPOBAHHOCTH KOMIIETEHIIMI: B X0/JI¢ KOHTPOJIBHBIX MEPOIPUATHI JOITYCKAIOTCS
OIIMOKH, TPOSBISIETCS OTCYTCTBUE OTACIBHBIX 3HAHWHA, YMEHHWIH, HABBIKOB, OOYYarOUIHIACS
UCIIBITHIBACT 3HAYUTENIBHBIC 3aTPYIHEHUS MIPU ONEPUPOBAHUM 3HAHMSIMU U YMEHHSIMHU IMPU HX
HepeHOCe Ha HOBbIE CUTYAIUH.

— Ha OLICHKY «HEeY/10BJIETBOPUTEIbHO) (2 6aia) — 00ydaronuiicss IEMOHCTPUPYET 3HAHUS HE
6osee 20% TeopeTuuecKkoro MaTepuara, JI0MyCcKaeT CylleCTBeHHbIC OIUOKH, HE MOXKET MOKa3aTh
HHTCJUICKTYAJIbHBIC HABBIKW PCIICHUA ITPOCTHIX 3a1a4.

— Ha OLIEHKY «HeY/A0BJIeTBOPUTEJIbHO» (1 6at) — oOydarouuiics He MOXKET MOKa3aTh 3HAHUS
Ha YpPOBHE BOCHpPOM3BEIEHUS U OOBSACHEHHS HMHPOpMAIMK, HE MOXET IoKa3aTh
MHTEJIJIEKTyaJIbHbIE HABBIKM PELIEHUS POCTHIX 3a/1ad.

OK3aMeH [0 [JIaHHOM JHUCUMIUIMHE TpoBOAUTCA B  (opMe TecTHPOBAHMSA.
Dk3aMmeH B (opMe TeCTUPOBAHUS (B BHIE€ KOMITBIOTEPHOTO TECTUPOBAHMS) BKJIIOYAET TECTOBBIC
3a/1anus (BOMPOCH U (WJIH) 33J]a4d [0 BCEMY KYpCY IUCIUTUIHHBI).

Iloka3aTe i U KpUTEPUH OLIEHMBAHUSA IK3aMeHA B BU/Ie TeCTa:

— HA OLEHKY «OTJHYHO» (5 0a/110B) — 00yYaroNIHuiics: JAEMOHCTPUPYET BHICOKUI YPOBEHB
c(OpMHUPOBAHHOCTH KOMITIETEHIINI, BCECTOPOHHEE, CHUCTEMATHUeCKOoe M TIyOOKOe 3HaHue
yueOHOro Marepuasnga, CBOOOJHO BBIMOJHSET MPaKTUYECKHE 3a/laHus, CBOOOJHO OIEepUpyeT
3HAHUSIMU, YMEHUSIMU, IPUMEHSET UX B CUTYALMSIX MOBBIIIEHHON CIOXKHOCTH, YTO COOTBETCTBYET
pe3ynbTaTy TectupoBanus 75% u 0oJee;

- HA OLIEHKY «Xopomo» (4 0amna) — oOydamuiics AEMOHCTPUPYET CPEIHUH YpOBEHB
c(OpPMUPOBAHHOCTH KOMITETEHIMI: OCHOBHBIC 3HAHHS, YMEHHS OCBOCHBI, HO JIOMYCKAIOTCS
HE3HAYMUTEIbHBIE OIMMOKH, HETOYHOCTH, 3aTPYAHEHUS TTPH aHATMTUYECKUX OTIepPaIUsX, TIEPEHOCEe
3HAaHUW U YMEHHMI Ha HOBBIE, HECTAHJIAPTHBIE CHUTYallUM, YTO COOTBETCTBYET pE3YNbTATy
tectupoBanus 60 -74 %;

- HA OLEHKY «YyIOBJIETBOPUTENbHO» (3 0Oasa) — oOydarommiics IEeMOHCTPUPYET
MOPOTOBBIM YPOBEHb C(HOPMHUPOBAHHOCTH KOMIIETEHIMI: B X0J€ KOHTPOJIbHBIX MEpONPHUATUI
JOITYCKAIOTCS OIIUOKH, MPOSBISETCS OTCYTCTBHE OTACNbHBIX 3HAHWUN, YMEHUH, HABBIKOB,
0oOy4aroluiicsl WCIBITHIBAET 3HAYUTENbHbIE 3aTPYAHEHUS INPU ONEPUPOBAHUU 3HAHUSIMH U



YMEHUSIMH MPU UX MIEPEHOCE Ha HOBBIE CUTYAIlUU, YTO COOTBETCTBYET PE3yJIbTaTy TECTUPOBAHUS
50 - 59 %;

- HA OLIEHKY «HEY/JAOBJIETBOPUTEJIbHO» (2 0anjia) — oOydarouuiics He TEMOHCTPUPYET
3HAHMUSI TEOPETUYECKOrO0 MaTepuaia, JOIMYCKaeT CYNIECTBEHHBIC OIMMOKH, HE MOXKET MOKa3aTh
UHTEJJICKTYyaJIbHbIE HABBIKM PELICHUS TMPOCTHIX 3aJad, 4YTO COOTBETCTBYET pe3yibTary
tectupoBanus menee 50 %0.



