MHWHUCTEPCTBO HAYKH 1 BBICIIETO OBPA3OBAHMS
POCCHUMCKOU OEJIEPAITMN

denepanrbHOE rOCyAapCTBEHHOE OI0KeTHOE 00pa3oBaTEIbHOE yUPEIKIAECHNE
BBICLIIEr0 00pa3oBaHUs
«MarHuToropcK il Tocy 1apcTBeHHbIH TexHHYeckuid yHuBepeuteT um. I'.J. Hocosa»

YTBEPXJIAIO
Jupexrop MMMuM
~ “A.C. CaBuHOB

20.02.2020 1.

PABOYAS ITPOI'PAMMA JUCHUIIJIMHBI (MOY JIST)

OUBHYECKAA XUMHUA

Hanpasnenne noroToBKH (CrerHagIbHOCTh)
21.05.04 'opuoe nemo

HarpasieHHOCT (Mo uIIb/Crieniantn3anus) IporpamMmMeal
21.05.04 cnenmanmsarust N 6 "OGorarieHue MoIe3HbIX HCKOaeMbIX "

ypOBeHb BBICLLICTO o6pa3013am«m - CIICUAJIUTET

®opma o0yueHus
OYHasl

Unctutyt/ pakyabrer  WMHCTHTYT METAJUTIYPrHH, MAIIHHOCTPOGHHS H MaTepuanooopaboTku

Kagenpa MerTatypriay 1 XHUMHUECKHX TEXHOJIOIHI
Kype 3 ‘
Cemectp 5

Marautoropck

2019 ron



PaGouas mporpamma coctapiera Ha ocope ®I'OC BO mo crenuanbHOCTH 21.05.04
Toproe aeo (mpukas Munobpuayku Poccun ot 17.10.2016 1. Ne 1298)

PaGouas mporpamMma paccMoOTpeHa 1 0400peHa Ha 3ace/anny Kadenper Meraunypruu u
xumuueckux Texnosoruit 18.02.2020, mporoxos Ne 6

g /
3aB. kadeapoit Lerst” AL, XapueHKo

PaGouast porpaMma o06peHa MeToaideckoi komuccueit UMMuM
20.02.2020 r. mpotoxosn Ne 5

[Ipencenaresnb A.C. CaBuHOB
CoracoBaHo:
3as. kadenpoit ['eonornu, MapKIIeH1epCKOro Jiefa u 06oraleH s HbIX
HCKOTaeMbIX =
N.A. I'pumnn
L= Y
Pabouast mporpaMma coCTaBJICHA:
nouent kapeapsl MuXT, kana. TeXH. HAYK [\/V%/ H.}O.CBeunukoBa

Penensent: /A#\
3as. kadenpoit [IDubX], kaua. TexH. HayK i A.TO.IlepaTHHCKHIH

7




Jluer akTyasusanuu padodel nporpaMmsbl

PaGouas nporpamMma nepecMotpena, 06¢cyxieHa u oa00pena st peasimsauuu B 2020 - 2021
yueOHOM romy Ha 3acefaHuu Kadeapsl MeTaTyprin H XHMHUECKHX TEXHOIOTHH

Iporokon ot J7 gé) of ZW_ r. e Z_
3aB. kadenpon % < A.C. Xapuenko

Pabouas nporpamma nepecmorpeHa, o6cyxkaeHa u ogobpena s peanusaunu B 2021 - 2022
y4eOHOM rojly Ha 3ace/laHHH Kadeapbl MeTamlyprad i XHMHYCCKHX TeXHOJIOTHH

[Mporokom or = 20 r. Ne
3aB. kadempoit A.C. Xapuenko

PaGouas nporpamma nepecmorpera, o6cyxaena u oaobpena s peanusaiuu B 2022 - 2023
y4eOHOM roy Ha 3acesanuu Kadenpel MeTarypruu 1 XHMHYECKAX TEXHOJIOTHI

Ilporokon or 20 1. Ne

3aB. Kadeapoi AC Yapqeuxo

Pabouas nporpamma nepecMoTpeta, obcyxera 1 ogobpena st peanusauuu B 2023 - 2024
yuebHOM rojly Ha 3aceqanuy kadeapsl MeTaurypruy 1 XUMHUYECKUX TEXHOIOTHI

[Ipotokonm ot __ 20 r. Ne
3aB. kadeapoi A.C. XapueHko




1 Ilesi1 ocBOeHMA AUCLUILIMHBI (MOAYJIAA)

Llenbio OCBOEHHS AUCIUTUTMHBI «Du3nueckast XUMUsD» SIBJISETCS:

JNOCTIKeHre BO3MOXKHOCTH OIMMChIBaTh BPEMEHHOM X0/ XUMUUYECKUX (PU3UKO-
XUMHUYEeCKHX TIPOLIeCCOB Ha OCHOBE HMCXO/IHBIX CBOMCTB CHUCTEM U Bell[eCTB UX COCTABJSIIOIIUX,
a Tak’Ke KOHEeYHbIW pe3yJ/bTaT COOTBETCTBYIOLIMX MPOLIECCOB.

2 MecTo uciiuiuiMHbl (MOJy/Is1) B CTPYKType 00pa3oBaTe/IbHOI MPOrpaMMbI

OucuuruivHa ®usndeckass XUMHUSI BXOAWT B 0a30ByH0 uacTb yueOHOro IilaHa
oOpa3oBareTbHOM MPOrPaMMBI.

Onsg  v3ydyeHUs  AUCLUIVIMHBL ~ HeoOXOAWMbI  3HaHUS  (YMeHUs, BJa/leHUs),
cchopMHpOBaHHbIe B pe3ysibTaTe WU3yyeHUs AUCLIATIIMH/ TTPAKTUK:

MaremaTuka

du3uKa

Xumust

3HaHus (yMeHUs], BaJieHus1), TIOyuYeHHble TIPYU U3yUeHWU [JaHHOM AWCIUIUIMHBI OyAyT
He0OX0JUMBI [I/1s1 U3yUeHUsl AUCLIUTIIMH/TIPAaKTHK:

Xumus (h10TopeareHToB

du3nueckrie MeTOIbI U3yUeHHUsI TTOJIe3HBIX MCKOTIaeMbIX

®/10TalIMOHHBIN MeTO/, oOoralteHus

3 KomnereHuu odyuarierocs, GopMupyemMbie B pe3y/IbTaTe 0CBOEHHS

AVCLUIUVIMHBI (MO/y/151) M T/IAaHUPYeMble pe3y/IbTaThbl 00yYeHust

B pe3sysbTaTe 0CBOEHUSI JUCIATUIMHBI (MOAynst) «Pu3nueckass XUMUs» 00yuaroIuics
Jo/DKeH 00/1a/1aTh C/IeAYIOIMMY KOMITIEeTeHL[USIMMU:

CTpyKTYpHBIN [TnaHupyemble pe3y/bTaTbl 00yUYeHUs
3JIEMeHT
KOMITeTeHLIUU
OK-1 crmocoOHOCTBIO K aOCTPAaKTHOMY MBIIIIEHUIO, aHA/TU3Y, CUHTE3Y
3HaTb OCHOBHBI€e [TOHATHS U 3aKOHBI (PU3UYEeCKON XUMUU
Ymets orpe/iesiATh TepMOJUHaMUUeCKHe XapaKTepUCTUKH XUMUYeCKHX peakLvi
Bnagets MeTo/laMU Tpe/iCKa3aHusl IPOTeKaH!s1 BO3MOXKHBIX XUMUYeCKHX peakLvi

OIIK-4 roTOBHOCTBIO C €CTeCTBeHHOHAYUYHbIX MTO3ULIMI OLleHUBaTh CTPOeHHe, XUMUYeCKUN U
MHHEepPaJIbHBIMA COCTaB 3eMHOU KOPbI, MOP(OI0THYeCcKre 0COOeHHOCTH Y TeHEeTUYeCKHe TUTIbI
MeCTOPOXKJeHU TBep/ibIX M0JIe3HbIX UCKOMaeMbIX [P pellleH!H 3a/jau 10 paliOHaIbHOMY 1
KOMII/IEKCHOMY OCBOEHHIO Fe0pecypCHOro MoTeHI1asaa Hefip

3HaThb OCHOBHBI€ IMTapaMETPhI IIPOBEAEeHUA q)HBI/IKO—XI/IMI/I‘—IECKI/IX I/ICC]Ie,Z[OBaHI/II\/JI

YmeTb BbIOpATh TTapameTphbl POBeieHUsT (PU3NKO-XUMUUeCKHUX UCC/Ie0OBaHUM

Bna,qub HaBbBIKdAMU TMPOBEAEHUA Cl)I/IBI/IKO-XI/IMI/IIJECKI/IX HCCHE,[[OB&HHI‘;I




4. CTpyKTypa, 00béM U Coiep)kaHHe JUCHHUILUIMHBI (MO/YJIs)
OO1mast Tpy0eMKOCTh AMCLMITIMHBI COCTaB/sieT 3 3aueTHbIX efuHUL 108 akaj. yacoB, B TOM

yucse:

— KOHTaKTHasi paboTa — 55,9 aka/i. yacos:
— ayauTopHas — 54 akajl. 4acos;

— BHeayguTopHas — 1,9 akaz. yacoB

— caMmocTosiTeNTbHas paboTta — 52,1 akaji. yacos;

dopmMa aTTecTalyy - 3aueT

AypuTopHas g =
o | xowraxrHas pabora E z dopMa TeKyIero
Pasnen/ tema 3 (B akap. uacax) & EE Bua KOHTpOJHA Kog,
< S © | caMOCTOSITeNIbHOM | yCrieBaeMoCTH U
JVICLIUTITAHBI 5 E .. | xomnerenun
] 9 & paboThl TIPOME>KYTOYHOM
Tlex nab. | mpaxT. =9 aTTecTalyu
“| 3aH. 3aH. | U ~
1.
TlogroroBka K
1.1 TlpegMer u MeTO[pI, N1aGOpaTOpHO-
g;zzzlzmﬁ " iif;;ﬁ TIPaKTHUeCKOMY JlabopaTopHast
XUMHeCKas 9 10 3aHaTUIO Nel, pabota Nel, OK-1, OIIK-4
paboTa ¢ YCTHBIA OTIPOC
TepMOJIMHAMHKA.  3aKOHBI 6uBMOrpacuec
TEPMOAMHAMHIH. KUM MaTepuaiamMy
1.2 Xumnueckoe u PaGora c
: 9 6/2U1 10 | 6ubmuorpadmuec | YcrHeii ompoc | OK-1, OTIK-4
(hazoBoe paBHOBecHe KiM MaTepHanami
TlogroroBka K
1.3 TepmopuHaMHueckas ﬂigggf;}?;?;ﬂ ' JlaGoparopHas
: pMOA 9 | 62U 10 - pabora Ne2, [ OK-1, OITIK-4
TeopHsi paCTBOPOB 5 pabota ¢ CTHLL OMhoC
6ubmorpadpuuec y P
KUM MaTepuaiamMy
TToaroroBka K
naboparopHOMy
3aHATUIO0 Ne3, JlabopaTopHast
paboTa ¢ pabota Ne3,
6ubmiorpaduyec | yCTHBIM Ompoc,
91I1.34J-'IEHI/I$[ TosepxHocTHbIE 9 | 62m 22,1 |kum marepuanamu,| cpaua PP Nel | OK-1, OITK-4
BeimosiHenve PTP | «Ajcopbrusi»,
Nel «Azncopbuysi», KOHTPOJIbHAs
TOZITOTOBKA K paboTa
KOHTPOJIbHOU
pabote
Wroro no pasgeny 36 | 18/61 52,1
Wroro 3a cemectp 36 | 18/61 52,1 3auéT
WTtoro no AuCLUTIIMHE 36 | 18/6H1 52,1 3auer OK-1,0IIK-4




5 O0pa3oBare/ibHbIE TEXHO/IOTUH

O6pa3oBaresibHble TEXHOJIOTMU — 3TO L[eJIOCTHAsE MO/ie/ib 00pa30BaTeIbHOTO Mpoliecca,
CU-CTEMHO OTIpeJiesisitolliasi CTPYKTYPY U CojiepKaHue AesTelbHOCTH 00erX CTOPOH 3TOTO Mpo-
1jecca (TiperofiaBatesisi M CTyZieHTa), UMeIoIasi 1Ie/Ibl0 JOCTIKeHHe TJIAHUPYeMBIX pe3y/ibTa-
TOB C TIOTIPaBKOM Ha WHAWBHYyajbHble OCOOEHHOCTH €ro Y4YacTHUKOB. TeXHOJIOTMYHOCTh
yueOHOTO Tporiecca COCTOMT B TOM, UTOOBI CesiaTh y4eOHbIM TPOLIeCC TIOTHOCTBIO YIIpaBisi-
€MbIM.

OCHOBHBIMH ~ TIpM3HaKaMu 00pa30BaTe/IbHOM TEXHOJOTHM B €e  COBPEMEHHOM
TIOHMMaHWUU SIBJISTFOTCS:

— ZleTayibHOe OrvcaHre o0pa3oBaTe/bHBIX Tiefel;

— TM03TarHoe OrucaHue (TPOeKTUPOBaHWE) CIOCOO0B  AOCTWKEHWsS — 3aJaHHbIX
pe3y/bTaToB-1iesel;

— WCIo/ib30BaHWe 00paTHOM CBsA3M C 1[eJIbI0  KOPPEKTHPOBKH 00pa3oBaTeTbHOTO
rporiecca;

— TapaHTHUPOBAaHHOCTh IOCTUTAEMBIX Pe3y/IbTaTOB;

— BOCTIPOM3BOJUMOCTb 00pa30BaTe/IbHOTO TpOLjecca BHe 3aBUCUMOCTH OT MacTepCTBa
Tipe-TIoZlaBaTeIs;

— ONTHUMAJILHOCTh 3aTPAaUYMBAEMbIX PECYPCOB U yCUJTHH.

Peanu3aiusi KOMIIETEHTHOCTHOTO TIOAXO/a TIpelyCMaTpHUBaeT MCIO/Ib30BaHUe B
yueOHOM Mpollecce aKTUBHBIX W MHTEPAKTUBHBLIX (DOPM MPOBEJEHUs 3aHATHH B COUETAHHM C
BHeayJUTOPHOU paboToii ¢ 1]e/1bi0 (OPMUPOBAHUS U PA3BUTHUS MPO(eCCHOHA/TLHBIX HABBIKOB .

TpaauioHHbIE 00pa3oBaTe/bHbIE TEXHOJOTMU OPUEHTHPYIOTCS Ha OpraHu3al[dio
oOpa3oBaTe/NbHOTO  MpOLIeCca,  TPeArNoJararollyl0  MpSAMYI0  TPaHC/ISWIO  3HAaHWUM  OT
TIpero/iaBaTesisi K CTy/eHTy (TIPeMMYILeCTBEHHO Ha OCHOBE OOBSCHUTE/THLHO-HITFOCTPATUBHBIX
MeTOZIOB 00yueHus). YueOHast [esiTe/TbHOCTb CTYZieHTa HOCUT B TaKUX YC/IOBUSIX, KaK MPaBUIIO,
PEIpOAYKTUBHBINA XapaKTep.

®opMbI yueOHBIX 3aHATUN C UCTIO/IH30BAHUEM TPAJULIMOHHBIX TeXHOJIOTHI:

WuadopmalioHHast  JieKIUsi —  TIOC/Ie[oBaTe/lbHOEe — W3/IOKeHWe  MaTepuasa B
JUCLITUTMHADHOW JIOTWKe, OCYIIeCTB/sieMOe TPeUMYI[eCTBeHHO BepOalbHBIMUA Cpe/ICTBaMU
(MoHOMOT TIperniofiaBaresns).

JlabopatopHasi paboTa — opranu3anysi yueOHOM paboThI C peabHBIMU MaTepHa/TbHBIMU
U MHGOPMALIMOHHLIMU O0BEKTaMH, 3KCIIepUMeHTa/lbHas paboTa C aHaJOrOBBIMU MOJESIMU
peaylbHbIX 00bEKTOB.

6 YueOHO-MeToANYeCKOe obecrieyeHre CaMOCTOSITe/TbHON PadoThl 00yJaromuxcst
IIpexncraBiieHO B Npuio)keHuu 1.

7 OneHo4YHbIe CPeACTBa /1A NIPOBeieHUs] IPOMEXYTOUHOM aTTecTaluu
ITpencraBieHsl B IPUIOXKEHNUH 2.

8 YuebOHO-MeTofuuecKoe U MH(OPMAIHOHHOE o00ecrieyeHHe JUCHHUIUTHHBI (MOJY/IA)

a) OcHoBHas MTEpaTypa:

1.bokwreiin b. C. ®usnueckass XUMUsl: TepMOJMHaMUKa U KUHeTHKa [DeKTPOHHBIN
pecypc] : yuebHoe mocobue / B. C. Bokmreiin, M. . Mengenes, FO. B. IToxBucHeB. —
OnekTpoH. AaH. — MockBa : MUCHUC, 2012. — 258 c. — Pexum pgocrymna: https://
e.lanbook.com/book/47443

2. ®dusnueckast xumus : yuebHoe mocodbue / [D. B. Hwonpauna, C. T1. KnoukoBckwii, H.
FO. CpeunuikoBa u ap.] ; MI'TY. - Marauroropck, 2012. - 128 c. : wni., guarp., rpad., Tabs. -
URL: https://magtu.informsystema.ru/uploader/fileUpload?name=556.pdf&show=dcatalogues/
1/1098476/556.pdf&view=true



(mata obparrenust: 27.03.2020). - MakpooObeKT. - TeKCT : 37IeKTPOHHBIN. - VIMeeTcsl mevaTHbIN
aHaJsor.

0) lono/THUTe/TbHASA JIMTEpPATypa:

1. XuMmuyeckass KUHETHMKA M afcopOLusi : MeTOA. YyKa3aHWs /Jsi CTY/AeHTOB II0
muciuruiiHe  "®usudeckas xumus” / [3. B. Hwonpauna, C. I1. KrnoukoBckuii, H. FHO.
CeunukoBa u fp.] ; MI'TY. - Marautoropck : MI'TY, 2013. - 1 anekTpoH. onT. auck (CD-
ROM). - 3arn. c tuty/a. skpaHa. - URL: https:/magtu.informsystema.ru/uploader/fileUpload?
name=1258.pdf&show=dcatalogues/1/1123436/1258.pdf&view=true (mata  oOparmeHus:
27.03.2020). - MakpooObeKT. - TeKcT : 37eKTpoHHbINA. - CBeleHUsT [JOCTYIHBI Takke Ha CD-
ROM.

2.IToBepxHOCTHBIE siBjieHUs. Afcopbius : yue6Hoe mocobue / A. H. Cmuphos, H. FO.
Ceeu-HukoBa, C. B. FOguna, 3. B. droonbauna ; MI'TY. - Maraurtoropck : MI'TY, 2017. - 1
/ek-TpoH.  onT. auck (CD-ROM). - 3arn. ¢ Turya. 3kpaHa. -  URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3417.pdf&show=dcatalogues/
1/1139847/3417.pdf&view=true (mata obpamjenus: 04.10.2019). - MakpooObeKT. - TekcT :
3/1eK-TpOHHBIN. - ISBN 978-5-9967-0966-3. - CBefieHust JoCTyIHbI Takxxe Ha CD-ROM.

B) MeTouueckue yKa3aHHA:

1. JTabopaTopHbIi NIPaKTUKYM I0 (GU3NUECKON XUMHH : yueOHO-MeToAnYeCcKoe Tocobue
/ A. H. CmupHoB, H. KO. CeunukoBa, C. B. KOpguna, 3. B. [wonpguHa ; MITY. -
Marunutoropck : MI'TY, 2017. - 1 snektpoH. ont. Auck (CD-ROM). - 3ar. ¢ TUTYy/. 9KpaHa. -
URL: https:/magtu.informsystema.ru/uploader/fileUpload?name=3177.pdf&show=dcatalogues/
1/1136592/3177.pdf&view=true (mata obpamjerus: 04.10.2019). - MakpooOwekT. - TekcT :
3/1eKTPOHHBIN. - CBefieHUs1 A0CTyNHbI Takke Ha CD-ROM.

r) IlporpammHoe obecieueHue u VIHTepHeT-pecypchl:

ITporpamMmMHoe obecrieueHne

Haumenosanue 110 Ne norosopa CpoK AieHcTBs

JIMLIEH3UH

MS Windows 7 Professional(ans\ ;1557 16 o1 08.10.2018 11.10.2021

KJ/IaCCOB)

MS Office 2007 Professional Ne 135 ot 17.09.2007 beccpoyHo

Kaspersky Endpoint Security |y 36 14 0101 032018 28.01.2020

nuist ousHeca-CTaHJapTHEIN

77ip cB0O0HO pacrpocTpansiemoe I10 6eccpoyHO

IIpodeccuonanbHbIe 6a3bl JAHHBIX U HH(POPMALMOHHBIE CTIPABOYHBIE CHCTEMBI
| HasBaHue Kypca | CchlKa



https://magtu.informsystema.ru/uploader/fileUpload?name=1258.pdf&show=dcatalogues/1/1123436/1258.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1258.pdf&show=dcatalogues/1/1123436/1258.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3177.pdf&show=dcatalogues/1/1136592/3177.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3177.pdf&show=dcatalogues/1/1136592/3177.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3417.pdf&show=dcatalogues/1/1139847/3417.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3417.pdf&show=dcatalogues/1/1139847/3417.pdf&view=true

MexnayHaponHas crpaBoyHasi cuctema «[lommpegy|http://education.polpred.com/

polpred.com otpacis «ObpasoBaHue, HAyKa»

HaruponanbHas rHGbOpPMalMOHHO-aHa/TUTUYecKast

cucteMa  —  Poccuiickuli  WMHJEKC ~— HAyuyHOro

nurupoBanus (PUHIT)

[MouckoBass cucrtema Axagemuss Google (Google

Scholar)

WHudopmarmonHas cuctema - EauHoe okHO JocTyna K

UH(pOPMALIMOHHBIM pecypcam

denepanbHOE rocy/lapCcTBeHHOe OropKeTHOE

yupexxeHue «®PeepanbHbIi urctutyT|URL: http://www]1 fips.ru/

TIDOMBIIILJIEHHOW COOCTBEHHOCTH»
9 MarepHa/JIbLHO-TEXHHUECKoe o0ecreyeHne JUCIHHMILIMHBI (MOAY/IA)

URL:
https://elibrary.ru/project risc.asp

URL: https://scholar.google.ru/

URL: http://window.edu.ru/

MarepuanbHO-TeXHUUeCKoe obecrieueHre AMCLUIUIMHBI BK/IOYaeT: MarepHuaabHO-
TeXHUUeCKoe obecriedeHre AUCLIMTUIMHBI BKTHOUAeT:

1. YueGHast ayiuTopus /11 IPOBeIeHUs] 3aHATUM JIEKIJAOHHOTO THTIAa OCHAIIleHa:

- TeXHUYeCKUMHU CpeJCTBaMUd OOyueHWs], CAyXKal[UMU [jis TIpeJCTaB/eHus y4deOHOM
vHbopMaly OOJBINION ayIUTOPUM: MYJIbTUMEJUHHBIMA Cpe/ICTBA XpaHeHWs, Tepefiauv U
ripe/icTaB/IeHUst yueOHoM nHpopMaLmu;

- CIIeManu3upoOBaHHON Meberbio.

2. YueOHasi ayguTOpHsl [JiA TIPOBe[eHHs1 1ab0opaTOpHBIX 3aHATHN «JlabopaTopus
(bu3MUeCcKOr XMMHUM» OCHallleHa 1abopaTopHbIM 0060pY/10BaHHUEM:

- yCTaHOBKa [i/Is OTIpe/ie/ieHre UHTeTpaibHOW TeryIoThbl PaCTBOPEHUsI COJIH;

-OropeTku 1 1abopaTopHasi TIoCy/ia /iJisl IPUTOTOB/IEHHsT PACTBOPOB /17151 labopaTopHOU «TpeTuit
KOMITOHEHT B JBYXCJIOWHOM >KUIKOCTH»;

- yCTaHOBKa [Ijisl OTIpe/ie/IeHus1 afIcOPOLIMU Ha TPaHMIIe XKUJKOCTh — T'a3.

3. YuebGHasi ayaUTOpUs /s TPYITIOBBIX U UHAVBU/YaIbHBIX KOHCY/IbTAL[|M, TEKYI[ero
KOHTPOJISI U TIPOME)KYTOUHOM aTTeCTal[i OCHaIlleHa:

- KOMITIOTEDHOM TeXHHUKOM ¢ maketoM MS Office, ¢ mnoak/moueHHeM K CeTH
«/lHTepHeT» W C JOCTYIIOM B 3/eKTPOHHYIO WH(OPMAIMOHHO-00pa30BaTe/lbHYI0 Cpefry
YHUBEPCUTETA;

- CIIeManu3upoOBaHHON Meberbio.

4. TlomMelrieHue [1J11 CaMOCTOSITE/TbHOM PaboThl OCHAIIIEHO:

- KOMIIbIOTePHOM TexHUKOM ¢ maketoM MS Office, ¢ mnoak/ioueHueM K CeTH
«/lHTepHeT» W C [JOCTYIIOM B 3/eKTPOHHYIO WH(POPMALMOHHO-00pa3oBaTelbHy0 Cpefy
YHUBEPCUTETA;

- CTierMa/IM3upOBaHHON Meberbio.

6. IlomelrieHue i XpaHEHUS] U MPO(UIAKTUUECKOTO OOCTY)KUBaHUS yueOHOro
00opyloBaHusT OCHAIIIEHO:

- CHelLya/M3WpOBaHHOW  MeOesblo:  CTe/UlakaMu  [yIs  XpPaHeHWs  yueOHOro
obopyIoBaHus;

-MHCTPYMEHTaMH /IJI1 PpeMOHTa yueOHOro 060py/10BaHusI.


http://www1.fips.ru/
http://window.edu.ru/
https://scholar.google.ru/
https://elibrary.ru/project_risc.asp
http://education.polpred.com/

[Ipunoxxenue 1

6 YueOHO-MeTOAMYECKOE 00ecrieyeHrne CaMOCTOATEeTbHOUW PadoThl 00yJYaromuXcsi

ITepeuenb nabopamopHbix pabom
1. OrnpeneneHrie MHTErpaJbHOM TEIJIOTHI pACTBOPEHUS COTU
2. TpeTtuii KOMIIOHEHT

3. Apcopbruus

PI'P Nel «JIOBEPXHOCTHBIE AB/IEHUS»
D®OPMYJ/INPOBKA 3AJAHUA

[lpu agcopbuuu HeKoTOpol KucaoTel u3 200 My BOJHOTO pacTBOpa 3TOH KHCJIOTHI
Pa3/IMUHbIX MCXOAHBLIX KOHIeHTpaimii C% (komoHka 3-6, Ta6/1.2.) Ha 4T aKTMBMPOBAHHOTO YIJIs
KOHIIEHTpAL[UsI KUCJIOThI yMeHbllaeTcsi o 3HaueHnd C; (kosoHku 7-10, Tabs1.2.). Y CTaHOBUTS,
KakUM W3 aJcopOLMOHHBIX ypaBHeHUi: dpeiiHayivxa Wi JISHIMIOpa, OIMCHIBAeTCS TPOLIeCC
azicopomu.

HaliTu KOHCTaHTBI B COOTBETCTBYIOLL[EM YPaBHEHHUH, a TaKKe PABHOBECHYIO KOHLIEHTPALUIO
pactBopa (Cs) TIpy Tako# e TeMrieparype, eyl KCXO/Hasi KOHIIeHTpaLusi KUCI0Thl Obuta C' = ...
Mosib/am? (KosoHka 11 ta6s1.2.), a Macca agcopbenTa 4r.

Koumpoabuas pa6oma (eapuanm 1)

1.Kakoe cyzeHue NpaBUIbHO:
la) xumMHUeckasi TepMO/JiJMHAMMKa M3y4JaeT 3aKOHbI IPOTeKaHWs XUMUUECKUX pPeakLUii BO
BpeEMeHY;
2a) xuMHAYecKasi TepMOIMHaMKKa U3yJaeT MpeBpalljeHue XMMHUYeCKOW SHepruu B pyrue BUAbI?
a) BepHo TonbKO cyxgenue la. 6) BepHo TosBKO Cy>XJeHue 2a.
B) BepHbl 00a cyKaeHus. r) Ob6a cy»/ieHusl HeBepHBI.

2. IlepBbIii 3aKOH TePMOIMHAMUKH (POPMYJ/IMPYETCS Tak:
a) TeruioTa No/BeJileHHast K CUCTeMe paBHa CyMMe W3MeHeHHsl BHYTPeHHel SHepruu U
COBepIIIeHHOM paboTHI.
6) n300apHbIi WM U30XOPHBIN TeTIOBOM 3 eKT peakiiuy He 3aBUCUT OT ee IPOMEXKYTOUHBIX
CTaJui, a onpe/ie/isieTCs ULLIb Haya/lbHbIM U KOHEUHBIM COCTOSIHUEM CHUCTEMBI.
B) B M30JIMPOBAHHOM CUCTEMe CaMOIIPOU3BOJIbHBIE MTPOLIeCCHI TPOTEKAIOT B CTOPOHY YBeIUUeHUSs
SHTPOITUM.
I') CKOPOCTh peakLiy MPOIOpLIMOHa/IbHA KOHLIEHTPAaL|UU peareHToB.
3. CranziaptHas 3HTanbnus obpazoBanusi P,Os COOTBETCTBYeT SHTA/IBIINN PeaKIUu:
a) 2P+5/2 02 = P205 B) P+ 5/4 02 :1/2 P205
6)4P+502:2P205 F)P205:2P+5/202
4. Havigure AH g5 peakipu H, + Cl, = 2 HCI, ecyu ripu Toi ke temneparype A H % yq = -92,3
K/I>K/MO/b:
a) +92,3 k/Ix; B) +184,6 k[IK; 6) — 92,3 kIx; r) -184,6 xIx.
5.KakoBO COOTHOILLIEHHEe MeX/ly SHTPOIIMel OHOr0 BelljeCTBa HaXO/AIerocsi B pasHOM
arperaTHOM COCTOSIHUU:

a) STB = Sx = Sra3
6) STB <Sx < Sra3
B) STB >Sxx > Sra3
6. Ykaxure ciencTBue 3akoHa ['ecca:
a) AH =AU + PAV.



0) c reruioBbIMU 3¢deKkTamMy peakI|ii C/ielyeT BBITIONHAT Te )Ke anreOpanueckue J1eiCTBus,
YTO U C YPABHEHUSIMU 3TUX peaKL[1il.

B) TeryioBoi 3¢ (eKT peaki[uu He 3aBUCUT OT MyTH MpOLiecca, a orpe/iesieTcs HayaJlbHbIM U
KOHEeUHbIM COCTOSIHUSIMU CHCTEMBI.

F) ASI/BOH.CHCTEMLI 2 0'

7. ®U3M4eCKUM CMBIC/I BTOPOTO 3aKOHA TEPMOJMHAMUKH 3aK/II0UaeTCsl B C/IeYIOLeM:

a) B U30/IMPOBaHHOM CHUCTEMe CaMOBOJIbHO MPOTEKAIOT MPOLIECCHI C YMEeHbILIeHWeM SHTPOIHH.
0) B M30/TMPOBAHHOM CHCTEMe CaMOBOJIBHO MPOTEKAIOT MPOLeCChl C yBeTMUeHHeM SHTPOTHH.

B) B U30JIMPOBaHHOM CHCTEMe CaMOBOJIbHO MPOTEKAIOT MPOLIECChI C YBeJTMUeHHeM SHTaJIbITNH.
I') B U30JIMPOBAHHOM CHCTeMe CaMOBOJIBHO MPOTEKAIOT MPOLECCHI C YMeHbIleHreM Oecriopsiika.
8. YKaxuTte TepMOIMHAMUYECKOe YC/I0BUe COCTOSIHUSI PaBHOBECHsI peakLiui TPy ITOCTOSIHHbBIX
TemIieparype U /1aBJIeHUU:

a) AH =0; 6) AS=0; B) AG=0; r) AU =0.

9. N3menHenue sHeprun ['166ca onvceiBaetcst ypasHeHneM AG = AH - TAS. Bo3moyxHO /1
CaMONPOU3BO/IbHOE MPOTeKaHUe 3K30TepMUUeCKOW peaklivy, B KOTOPOM SHTPONUS BO3pacTaeT?
a) Peakiust He BO3MO)KHa TIpH JIFOOBIX TeMITepaTypax.

6) Peakuyisi BO3MOXKHA TpH JIFOOBIX TeMIIepaTypax.

B) Peakijusi BO3MO’)KHa TOJIbKO MPY BBICOKMX TeMIlepaTypax.

r) Peakiysi He BO3MOJKHa NPYU HU3KUX TemrepaTypax.

10. 3agaua
Onpegenure suTpormio 15r Cl, npu Temneparype 625°C u  gaBnenwu 35,5kI1a. [laHHbIe,
HeoOXo/lMble /ST pacueTa (cTaHAAPTHYIO SHTPOIMIO, 3aBUCHMOCTb TeIJIOEMKOCTH OT

TeMIlepaTyphl) B3sTb U3 cripaBouHuKa. Cuntate Cl, peanbHbIM — ra3oMm.
Cnucok eonpocoe 0151 npogedeHus 3ayema no oucyunauHe «Puzuyeckas Xumus»

OcHOBHBIE OHATHA TepMOAUHAMUKU. THUIIbI cucTeM. ['a3bl U ra3oBble cmecu. MeanbHble
Y peajibHble rasbl, ypaBHeHUs COCTOsiHUS. [lepBblli 3aKOH TepmojuHamuKu. IloHATHe O
TEIVIoBOM 3¢deKTe, TerIoTbl 00pa30BaHMs, TOPeHHs, PACTBOPeHUs, (Pa30BBIX IMpeBpalljeHHH.
3akoH ['ecca. Pacuetsl 1o 3akoHy ['ecca. Biusinue TemnepaTypbl Ha TeIioBOM 3 QeKT. 3aKoH
Kupxroda. Pacuetsl TerioBbIx 3(¢ekToB 10 3akoHy Kupxroga. Btopoii 3akoH
TepMO/JMHAMUKU. TepmoJuHaMuueckrie (GYHKLWH, XUMUUECKWM TOTeHLuas, o0lue yCI0BUs
paBHOBecHs cucteM. JHeprusi ['n66ca u sHeprus ['enbMrosbiia Kak KpUTEpPHHU, OTIPe/IeIsoLie
HaripaBJ/ieHue U Tpeje/l IPoTeKaHUs MPOLIeCCOB B HEU30/IMPOBAHHBIX CHCTeMax.

[TousaTMe O (pa30BOM paBHOBECHM, OCHOBHbIE OrpefiesieHHs1 (Pa30BOr0 paBHOBECHSI.
ITpaBusio ¢a3 I'nb6ca, ero npumeHeHre. ®a3o0Boe paBHOBECHE B OJHOKOMITOHEHTHBIX CHCTEMax.
Ypasrenne Knaysuyca-KnanelipoHa, pacueTsl OCHOBaHHbIE Ha TOM YpaBHEHUH.

Yc10BUS XMUMAYECKOTO0 paBHOBECUS. 3aKOH JIeMCTBYIOLMX MacC (TepMOAUHAMUYECKHH).
KoHcTraHTa XuUMHUYeCKOro paBHOBecUs. DBujpl KOHCTaHT paBHOBecus. PaBHOBecus B
reTeporeHHbIX CHUcTeMax. BinsiHMe TemriepaTypbl Ha KOHCTaHTy paBHOBecus. HarmpasrieHue
peaklyii B 3aKpbIThIX CUCTeMax. YpaBHEHHe U30TepMbl XUMHuUecKol peakuyu Bant-I'odda, ee
NpaKTUYeCcKWe TPWIOKeHUs. YpaBHeHHe U300apbl-U30X0phbl peakluu. MeTojbl pacyeTa
KOHCTaHThl paBHOBecus. CMelljeHUe MOABWXKHOrO pasHoBecus. IIpaBuno Jle-IIlaTtesnbe, ero
TpakThYyecKoe rpuMeHeHve. BiivsiHYe [jaByieHys Ha 110/10)KeHre PaBHOBEeCHSI.

Ormpenenenrie oHATHsS “pacTBOp”. CriocoOb! BRIPaKeHHUsI COCTaBa pacTBOPOB. BrusiHue
pa3MUuHbIX (PaKTOPOB HAa pacTBOPUMOCTb. MoJenu pacTBOPOB: HJeasbHble (COBEpLIEHHbIE) U
OeckoHeuHO pa30aB/eHHbIE PacTBOPHI, MX OT/MYME OT peasbHBIX PacTBOPOB. 3aKOHBI Payns u
lenpu. IlapiuanbHbie MOJSIpHbIe BeMWYMHBI, WX onpefeneHue. CBoiicTBa pa3baBreHHBIX
pacTBOpPOB He 3JIeKTPO/MUTOB. /[laBjeHWe Iapa Haj, pacTBOpPOM, Temreparypa KUIIeHUS WU
3aMep3aHusl.

OCHOBHBIE TIOHSTHSI XUMHUYECKOM KHHeTWKHA. CrocoObl ompesieNieHusi CKOPOCTH peaKLUH.



dopmasibHasi KUHETHKA TOMOTeHHBIX peaklii. 3aKOH eUCTBYOIMX Macc. [lopsaku peakuyi U
VX MOJIEKYJISIPHOCTb. Peakiuy mepBoro, BTOpPOro M N-ro nopsiAkoB. KrHeTHUeckue ypaBHEHUS
JJ1s1 peakLMii pa3/MuHbIX NopsgKoB. [lepros mosyrnpeBpaiteHus. KoHCTaHTa CKOPOCTU peakLiuy,
ee CBOMCTBa, pa3MepHOCTH U onpefiesieHrsl. MeTo bl orpe/iesieHus] IIOpsi/iKa peakLiyu.

[ToBepXHOCTHOE HaTsKEHHE, MEeTO/[bl ero u3MepeHust. A/ICOpOLYsi, OCHOBHBIE TTOJIOXKEHHS
Y ypaBHeHUsI a[icopOLun.



[Ipunoxxenue 2
7 O1jeHOUHBbIEe CPeACTBa /i/isi IPOBefeHUs] MPOMEe)XXyTOYHOM aTTecTaliiu

a) Ilnanupyemble pe3ybTaThl 00ydYeHUs ¥ OLleHOUHbIe CPeJCTBA AJ/IsA MPOBe/ieHHs
NMPOMEe)XyTOUHOM aTTeCcTal[uu:

CTpyKTypHBII
PYKTyP [Inanupyemsble
3/1IeMeHT OuleHOUHbIE CpefiCTBa
pe3y/bTaThl 00yueHUs
KOMIIeTeHI U

OK-1 -crioco0HOCTBI0 K a0CTPAaKTHOMY MBIIIJIEHHIO, aHA/TU3Yy, CHHTEe3y

3HaTb OCHOBHbIe TIOHSATUSI U | CIIHCOK BONMPOCOB [/Is1 MPOBe/ieHUs 3K3aMeHa 1o
3aKOHBI (bur3nuecKoil | AUCHUIIMHE
XUMUHU OCHOBHbBIe IOHATUS] TEPMOJMHAMUKU. THITBI CUCTEM.

a3l 1 rasoBele cMecu. VpeasnbHble M peasibHble
raspl, ypaBHeHUs coOCTOsiHUS. IlepBblli  3aKOH
TepMOZAUHaMUKU. [loHsTHe 0 TeruioBoM 3ddekTe,
TeIUIOThl  00pa30oBaHMsl, TOPEHHsi, DPaCTBOPEHUs,
¢dazoBbix mpeBpailieHuii. 3akoH ['ecca. PacueTsl 1o
3akoHy ['ecca. BivsiHMe TemmiepaTyphl Ha TEMJIOBOU
3¢pdekr. 3akoH Kupxroda. PacueTbl TerioBbIX
3¢ dexkToB mo 3akoHy Kupxroda. Bropoil 3akoH
TepMOZAUHAaMUKU. TepMmoauHaMmuueckre GyHKIUH,
XUMUUECKWM  TOTeHLuall, obiye  yciaoBusi
paBHOBecHusi cucteM. JHeprusi ['mbbca m sHeprus
lenpMronbiia  Kak — KpPUTEPUM, — OMpeJestole
HarpaB/ieHue U TipeJie/l MPOTeKaHUsI TPOLIeCCOB B
HEU30JIMPOBAHHBIX CHUCTEMaX.

[TonsiTvie 0 a3oBOM paBHOBECHH, OCHOBHbIE
ornpezenenus (a3oBoro paBHoBecus. [IpaBuno a3
I'ub6ca, ero mpumeHeHune. Pa3oBoe paBHOBecHe B
O/IHOKOMITOHEHTHBIX CUCTeMax. YpaBHeHue
Knay3suyca-KnanelipoHa, pacueTbl OCHOBaHHbIe Ha
3TOM ypaBHEHUH.

Yc/ioBUST XMMUYECKOTO0 paBHOBeCHsl. 3aKOH
JIelCTBYIOLUX Macc (TepMOAMHAMUYECKHUN).
KoHcTanTa XyMMuyeckoro paBHOBecusi. Bupbl
KOHCTAaHT paBHOBecHsl. PaBHOBecHsl B reTepOreHHbIX
cuctemax. BiusiHue TemriepaTypbl Ha KOHCTaHTY
paBHOBecus. HarpaBneHue peakuyi B 3aKpbIThIX
CUCTeMax. YpaBHeHHWe M30TepMbl XMMHUYECKOU
peakiuu Baur-T'odda, ee NpaKTUUecKue
TIPUJIO>KEHHSI. YpaBHeHue 1300apbI-U30X0PbI
peakiui. MeTo/ibl pacueTa KOHCTaHTbI paBHOBECHSI.
CwmeneHve noABMXXHOIO paBHOBecus. [IpaBusio Jle-
[Tatenbe, ero mpakTHyeckoe nprMeHeHue. BausHue
JlaB/ieHUsI Ha TI0J/I0’KeHre PAaBHOBECHSI.

Onpegenenyve ToHATHS “pacTBOp”. CroCoObI

BBID&)KEHUs] ~ COCTaBa  PAaCTBOPOB. Bnusinue
pa3nMUuHbIX ()aKTOPOB Ha pacTBOpUMOCTb. Mojenu
pacTBOpOB: WjieajibHble (coBeplLeHHBIE) U

OeckoHeuHO pa30aB/ieHHbIe PaCTBOPBI, UX OTJIHUME
OT peasbHbIX PAcTBOPOB. 3akoHbl Payssa u I'eHpw.




CTpyKTypHBII
3/1eMeHT
KOMITeTEHLIU

[Inanupyemsble
pe3y/bTaThl 00yueHUs

OLueHOouHbIe cpejCTBa

[TapumanbHble MOJISIDHBIE BeJIMUUHBI, Ux
oripefiesienre. CBoiicTBa pa3baB/ieHHBIX PacTBOPOB
He 3/IeKTpPOo/IMTOB. [laBjieHuWe rapa Haj, pacTBOPOM,
TeMIlepaTypa KUIeHUs: U 3aMep3aHusl.

OCHOBHbIE TOHATUS XUMHUUYECKOW KUHETUKHU.
Criocobbl  oripefieieHUsi ~ CKOPOCTH  peakIUu.
dopMasibHasi KHWHETHKAa TOMOTEHHBbIX peaklui.
3akoH pelicTByrolmx Macc. [Topsgku peakiuii U ux
MOJIEKYJIIPHOCTb. Peakijuy nepBoro, BTOporo 1 n-ro
NopsifiKOB. KuHeTHueckre ypaBHeHUs [/l peakLUi
pas/MuHbIX MOpsAAKOB. [leprof mosyrnpeBpaljeHus.
KoHcTaHTa cKOopocTM peaklyy, ee CBOMCTBa,
pasMepHOCTH 15 oripe/e/ieHusl. Metogpl
orpezeneHus Mopsi/iKa peakLuu.

[loBepXHOCTHOe HaTsKeHHWe, MeTOAbl ero
n3MepeHusi. AzicopOLvsi, OCHOBHbIE TIOJIOXKEHHUsI U
ypaBHEeHUsI aficOpOITHH.

Ywmets

orpeiesisiTb
TepMOJMHaMHUYeCcKHe
XapaKTepUCTUKU
XUMHYeCKUX peakLiui

3ajgaum /i CaMOCTOSITE/ILHOTO PellleHus
3ajaua 1
Ncxopas u3 ciefyroiyx TepMOXUMUUECKUX
ypaBHEHUH:
1) H,+0,=H,0; ; A H°=-184 k]I,
2) H,0,=H,0+0,50,; 4 H’=-96 k][I,
oripejie/iiTe TeIrI0BOW 3(QeKT peakLvu:
3) H,+0,50,=H,0, A HO=?
3ajgaua 2
Onpegenute sHTponuto 15r Cl, npu Temmnepartype
625°C 1 pgaenenuu 35,5kI1a. JlaHHbIe,
HeoOXo/IMMbIe /IJisi pacueTa  (CTaHJAPTHYIO
9HTPOIUIO, 3aBUCUMOCTh TEIJIOEMKOCTH OT
TemrepaTyphbl) B3sTh U3 cripaBouHrKa. CuntaTh Cl,
W/ieaIbHbIM Ta30M.

Bnagetb

MeToZaMu
ripe/icKa3aHust
MIPOTeKaHUs
BO3MOXXHBIX
XUMUYECKUX peakiuii

3ajaHue Ha pelleHUe 3314 U3
npodeccuoHanbHou obnactu (JIOMAIITHEE
PACUHETHO-TPA®UYECKOE 3AJAHUE Nel

1.ITpu agcopbrmm HeKOTOpoi KHC/IOThI 13 200
M/ BOAHOTO pacTBOpa 3TOW KHUCJIOTHI pa3/UUHBIX
UCXOJHBIX KoHLeHTpauuii  CY% (konoHka 3-6,
Tabn.2.) Ha  4r  aKTUBUPOBAHHOTO  YIVIA
KOHL|eHTpaL[1sl KUC/IOThl YMEHbLIAeTCsl 0 3HaYeHU
Ci (xonoHku 7-10, Tab6/.2.). YCTaHOBUTh, KAKUM W3
a/IcCOpOLIMOHHBIX ~ ypaBHeHuWi: @pelHAyMXa WU
JISHrMIOpa, OMMCHIBAETCS TIPOLIECC a/ICOPOLIVK.

HalilTu  KOHCTaHTBI B  COOTBETCTBYIOLEM
yPaBHEHHH, a TakKe PaBHOBECHYIO KOHLIEHTPALUIO
pactBopa (Cs) mpu TakoW ke TemIieparype, eciu
UCXOJHasA KOHLIEHTpaLus KUCIoThl Obima C% = ..
Moss/am® (KostoHka 11 Ta61.2.), a Macca agcopOeHTa




CTpyKTypHBII
3/1eMeHT
KOMITeTEeHLIU

[Inanupyemsble
pe3y/bTaThl 00yueHUs

OLueHOouHbIe cpejCTBa

4r.

OIIK-4 - roTOBHOCTBIO C €CTeCTBeHHOHAYYHbIX MO3HIMH OLleHUBATh CTPOeHHe,
XHUMHUYECKHHA ¥ MHUHePa/IbHbIA COCTaB 3¢eMHOM KOPbI NPH pellieH!H 3a/iay 1o
PalOHAa/IbHOMY M KOMIIJIEKCHOMY OCBOEHHUI0 re0peCcypCHOro noTeHiyaia Hejp

3HaThb

OCHOBHBIE
napaMeTpsbl
ripoBefieHUs1  (HU3UKO-
XUMHYeCKUX
HCCiieIoBaHUMN

KonmpoabHas eonpocbi (eapuanm 1)

1.Kakoe cyxgeHre paBUIbHO:

la) xumHuecKasi TepMOJMHAMUKA U3yuyaeT 3aKOHbI
MPOTEeKaHUsl XUMUUYECKHX Peaklii BO BpeMeHHU;
2a) XUMHUYecKasi TepMOIMHaMKKa U3yvaeT
rpeBpallieHre XUMUUeCKOW SHePTUU B IpyTHe
BU/bI?

a) BepHo To/bKO cyxzaeHue 1a. 6) BepHo
TOJIBKO CY’KJeHue 2a.
B) BepHbl 00a cyxaeHus.. r) Oba

CY’>KieH/sI HeBEepHBI.

2. IlepBblii 3aKOH TePMOAWHAMUKHN (OPMYIHUPYETCS
TakK:
a) TervioTa Mo/iBe/ileHHast K CUCTeMe paBHa CyMMe
M3MeHeHUs] BHYTPeHHel SHepryuy U COBepIleHHON
paboTHI.
0) 1300apHbBINA UM U30XOPHBINA TETUIOBOM 3(dekT
peaklvy He 3aBUCUT OT ee IIPOMEe)KYTOUHbIX CTa/iuH,
a orpejie/isieTCs JIMIIb HaYa/lbHbIM U KOHEUHbIM
COCTOSIHUEM CHCTEMBI.
B) B M30/IMPOBAaHHOM CUCTEMe CaMOIIPOU3BO/IbHbIE
TIPOLIeCChI NIPOTEKAIOT B CTOPOHY yBe/INYeHUsT
SHTPOIHUHU.
I') CKOPOCTb peakL{iM MPOIopLOHaIbHa
KOHL|eHTpaL[y peareHToB.
3. CraHjapTHas 3HTaIbIMs oO6pa3oBaHus P,Os
COOTBETCTBYET SHTAJIbIIUU PeaKLin:

a) 2P + 5720, =P,0s B) P +5/4
02:1/2 PzOs
6)4P+502:2P205 F)P205:
2P +5/20;

4. Haiigure AH g5 peakipu H, + Cl, = 2 HCI, ecu
npu Toi1 ke Temnepatype A H' yo = -92,3
K/>K/MOJIb:
a) +92,3 k[Ix; B) +184,6 k/Ix; 6) —
92,3 kIbx; r) -184,6 xIx.
5.KakoB0 COOTHOIlIEHWe MeXX/ly SHTPOTHel 0IHOTO
BellleCTBa HaXO/AILEerocsi B pa3HOM arperaTHOM
COCTOSTHUM:

a) STB =Sx = Sra3
6) STB <Sx < Sra3
B) StB >Sx > Sras
6. Ykaxure ciezncTBue 3akoHa ['ecca:
a) AH = AU + PAV.




CTpyKTypHBII
3/1eMeHT
KOMITeTEHLIU

[Inanupyemsble
pe3y/bTaThl 00yueHUs

OLueHOouHbIe cpejCTBa

0) c reruioBbIMU 3 eKTamMu peaKLid CyielyeT
BBITIOJIHSITH Te JKe anrebpanyeckue JeiCTBUS, UTO U
C YpaBHEHUSIMU 3TUX pPeaki[uii.
B) TerioBoM 3(pPeKT peakliy He 3aBUCUT OT MyTH
Triporiecca, a orpe/iensieTcsi HayaJbHbIM U KOHEUHBbIM
COCTOSIHUSIMU CHUCTEMBI.
F) ASI/BO}LCI/ICTEMLI 2 0-
7. ®U3MUeCKUl CMbIC/T BTOPOTO 3aKOHa
TepPMO/IJMHAMUKY 3aK/TF0YaeTCsl B CIe/ly0LeM:
a) B U30/IMPOBaHHON CHCTEMe CaMOBOJILHO
MIPOTEKAOT MPOLIECCHI C YMEHbIIIeHUEeM 3HTPOIHH.
0) B M30/ITMPOBAHHOM CHUCTEMe CAMOBOJILHO
MIPOTEKAIOT MPOLIECCHI C YBeJIMUeHUEM SHTPOITUM.
B) B U30JIMPOBaHHOU CHCTeMe CaMOBOJIbHO
MIPOTEKA0T IMPOLeCCHI C YBeJTMUEHUEM 3HTabIINH.
I') B M30/ITMPOBAaHHOM CUCTEME CaMOBOJIbHO
TIPOTEKAIOT MPOLIeCCHI C YMeHbIIIeHneM Oecriopsika.
8. YKakuTe TepMOJMHAMUUECKOe YC/IOBUE
COCTOSIHUSI PaBHOBECUSI peakliiy TIPU TTOCTOSTHHBIX
TemrepaTrype U /1aB/IeHuU:
a) AH = 0; 06) AS =0;
r) AU =0.
9. M3meHeHue 3Heprun ['nb06ca onvchiBaeTCst
ypaBHeHueM AG = AH - TAS. Bo3MoyxHO 1
CaMOMNPOU3BO/IbHOE MPOTeKaHUe 3K30TepMUUeCcKOon
peakiiu, B KOTOPOU SHTPOIMUS BO3pacTaeT?
a) Peakiust He BO3MOXKHA TIPH JTFOOBIX
TemrepaTrypax.
0) Peakmusi BO3MO)KHA TPH JIFOOBIX TeMITePaTypax.
B) Peakijusi BO3MO)KHa TOBKO NP BBICOKHUX
TemIiepaTypax.
r) Peakiysi He BO3MOKHa NPY HU3KUX
TemIiepaTypax.
10. 3agaua

Omnpenenure suTporuto 15r Cl, mpu TemmepaType
625°C u naBnenun 35,5klIla. [laHHbIe,
HeoOXoAuMBIe 71T pacyeTa (cranzapTHYyO
SHTPOMUIO,  3aBUCHMOCTb  TEIUIOEMKOCTA  OT
TemIepaTyphl) B3ATb U3 crpaBoyHuka. Cuutath Cl,
W/leaJIbHbIM  Ta3oM.

B) AG= 0;

YmeTb

BbIOpaTh  MapaMeTphbl
npoBefieHUsT  (PU3UKO-
XUMHAYeCKUX
HCC/ie/IOBaHUM

3ajjaHue /I CaMOCTOSITe/TbHOTO NMPOBe/JeHUs
HUCC/IeJOBaHUM:

Ananm3 nporiecca aficopOiyy YKCYCHOM KHUC/IOThI Ha
yrjie

Bnanets

HaBbIKaMU TIPOBeJIeHUsI
(hU3UKO-XUMUUECKUX
HCC/ieJoBaHUM

3apaHuve Ha pewieHuve 3aaa4 u3
npocgeccmoHanbHOM obnacTm
OOPMYJ/INPOBKA 3AJAHUA PT'P




CTpyKTypHBII
3/1eMeHT
KOMITeTEeHLIU

[Inanupyemsble

OLueHOouHbIe cpejCTBa
pe3y/bTaThl 00yueHUs H PeA

2.HalTu KOHCTaHTbI B  COOTBETCTBYIOLEM
yPaBHEHHH, a TaKKe PaBHOBECHYIO KOHLIEHTPALIO
pactBopa (Cs) mMpy TakoW ke TemriepaTrype, eCciu
WCXO/IHAsA KOHLIEHTpalust KUCIOoTel Obima C% = ..
Mouib/am® (KosmoHka 11 Ta6/1.2.), a Macca agcopbenTa
4r.

6) HO[_)H/IOK MpoBeJeHUsA HpOME)KYTO‘IHOﬁ dTTeCTallUuH, IT0KAd3dTe/IM U KPUTEPHUU
OIl€eHUBAHUA:

[IpomMexxyTouHasi arTecTalUsi 10 /[JWCLUIUVIMHE BK/IHOYaeT TeOopeTHYeckue BOMPOCHI,
TI03BOJISIOIIME OLeHUTh YPOBEHb YCBOEHUSI 00YUaIOLUUMKCS 3HAHWM, W TIPAaKTUUYEeCKHe 3aJlaHus,
BBISIB/ISIFOLLME CTelleHb C(POPMUPOBAHHOCTH YMEHUM 1 B/a/leHuH, MPOBOAUTCS B opMe:

-cAiauM 1abopaTopHBIX pabor;

-cmauu PI'P;

-KOHTPOJILHOM PabOThI;

- 3aueTa.

BbinosiHeHre 1a60paTOpHBIX pabOT TIPOBOJMUTCS B yUeOHBIX ayJUTOPHUSX /IS TIPOBEIE€HUS
nabopaTopHbIX paboT 1o AucHUIIHe «®du3nyeckast XUMUs TI0Z, PyKOBOZCTBOM TperofiaBaTelis,
pacueT W TIOATOTOBKa K cJaue JjabopaTOpHOW pabOThl OCYIIECTBIISETCS O0yYaroIAMCs
CaMOCTOSITEJTbHO.

Kputepuu olieHUBaHMs 1a00paTOPHBIX PabOT: «3aUTEHO», «He 3aUTEeHO».

HomarHsisi pacueTHO-rpaduyeckast paboTa BBITTOIHSIETCS CAMOCTOSITE/TBHO, B TIPOLIeCCe ee
HamnMCaHUs O0OYYarOIL[UICS pa3BUBaeT HaBbIKKM K Hay4HOUH paboTe, 3aKperuiss U OJ[HOBPEMEHHO
pacCIIMpsisi 3HAHUSI, TIOTy4YeHHbIe TTPU U3y4yeHrHU Kypca «®Du3nyeckast Xumusi». [1py BbITIOTHEHUN
JloMallHel pacueTHO-rpaduueckoli paboThl OOyuarOIMICS [O/DKEH TI0Ka3aTh CBOe yMeHHe
paboTaTh CO CIPABOYHOM JIUTEPAaTypod W JPYTMMHU JIUTepaTyPHbIMA WCTOYHMKAMM, a TaKKe
BO3MO>XHOCTh aHa/TM3UPOBATh TO/TyYeHHbIe pe3y/IbTaThl.

KpuTepry oOljeHMBaHUS [JOMAIllHEW pacueTHO-rpaduueckKo pabOoThI: «3auTeHO», «He
3aUTeHO».

Kputepuu olieHUBaHUsI KOHTPOJIBHON pabOThI: «3aUTeHO», «He 3aUTeHO».

IToka3aTe/nu U KpUTepPUH OLIeHNBAHUA 3auyeTa:

— OLEHKY «3auTeHO» CTYJeHT TO/y4yaeT, eC/id MOXKeT T0Ka3aTb 3HaHUsl Ha YPOBHE
BOCIIPOM3BeJieHNsI U 00bsiCHeHHsT MH(POPMAL[UK, WHTe/IeKTyalbHble HaBBIKU PEIIeHHs] TIPOCThIX
3a/lau, MOKeT J]aTh OLIeHKY Mpe//I0OKeHHOW CUTYaLuHu.

— OLIEHKY «He3auTeHO0» CTY/IeHT I0J/lyuaeT, ec/id He MOXKeT TMoKa3aTh 3HaHHWsI Ha YPOBHe
BOCIIPOM3BeIeHNsT U 00bsICHEHUST MHPOPMALIMH, He MOXKET T0Ka3aTh UHTE/IEKTYa/lbHble HaBbIKU
pellieHus1 MPOCThIX 3a/lay, 1aTh OLIEHKY Tpe//I0XKeHHOW CUTYyaLuu.
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