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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  crocoGHOCTBIO K aOCTPAaKTHOMY MBIIILJIEHUIO, aHATU3Y, 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 eCTeCTBEHHOHAYYHBIX MO3UL{UM OL|eHUBaTh CTPOEHUe, XMMUYeCKUH 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

qucsie:

— KOHTaKTHasi paboTa — 4,4 aka/. 4acos:
— ayauTopHas — 4 akaj,. 4acos;

— BHeayuTopHasa — 0,4 akafi. 4yacoB

— camocTosiTesTbHas pabota — 99,7 akaji. yacos;

— IOJArOTOBKA K 3a4éty — 3,9 akaz. yaca

dopma arrecTanyy - 3a4eT

AynuTopHas g«
KOHTaKTHasi pabora E 3 dopma TekyILero
Pasgen/ Tema g (B akaj. uvacax) o g Bup 5 KOHTPOJISz Ko
> & U | camocTosTe/IbHOM |  yCTIeBaeMOCTH U
UCLIUTUTHBI M E . | xommerenLmn
S paboThI TIPOMEXKYTOYHOU
nab. | mpakr. [ € 8
Jlek. 5 s aTTecTalu
3aH. 3aH. | O &
1.
1.1 TlpegmMer U MeTOZpI, Toproroka k
1abopaTopHo-
TIOHSTHS u 3aiaun
F— MY MPaKTHYeCKOMY JlabopaTopHast
0,5 2 20 3aHATHIO Nel, pabota Nel, OK-1, OIIK-4
XuMuyeckas o
paboTa c YCTHBIM OIpocC
TEPMO/IMHAMUKA.  3aKOHBI
6ubmmorpaduyec
TePMOJVHAMUKHY.
KUM MaTepuaaamu
1.2 Xumuueckoe u PaGora c
’ 0,5 20 | 6ubmmorpaduuec | YcrHeii ompoc | OK-1, OITK-4
(haszoBoe paBHOBecHe
KM MaTepuaaamu
3
1.3  TepmopvHamuveckas Ppatora c
) pMoA 0,5 20 | 6ubmorpaduuec | Ycrneii ompoc | OK-1, OITK-4
TEOopHs paCcTBOPOB
KM MaTepuaaiaMmu
Pa6ora c JlabopaTopHast
6ubmorpaduuec paboTa Ne3,
i}':;eHHH TosepxHocTHEIE 0,5 39,7 |kum marepuanamu,| yctHbii orpoc, | OK-1, OIIK-4
BbInosiHeHWe PT'P caaua PI'P Nel
Nel «Azcopbrmsi» «Apcopbrus»
Wroro 3a cemectp 99,7 3auéT
WTtoro no AuCLUTIIMHE 99,7 3a4eT 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
TIpero/iaBaTe’is;

— 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 paboToil C 1enbio (hOPMUPOBAHUSI U Pa3BUTHS TIPOGeCCHOHATbHBIX HABBIKOB
TpaauroHHbele 00pa3oBaTe/ibHbIE TEXHOJOTUH OPUEHTHUPYIOTCS Ha OpraHu3aluyi oOpa3oBa-
TEJILHOTO TIPOL[eCcca, TIPeATO/araiy0 MpsSIMYI0 TPAHC/SLWI0 3HAHWW OT TIperofiaBaTesisi K
CTyfieHTy (TpeMMYyIIeCTBEHHO Ha OCHOBe OOBSICHUTE/NbHO-WITFOCTPATUBHBIX  METO/IOB
oOyueHust). YueOHasi [eSITeJTbHOCTh CTYZeHTa HOCHT B TaKWX YCJIOBUSX, KakK TIPaBUJIO,
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-MeTO/JUUeCKOe 00ecrieueHHe CaMOCTOSITe/TbHON PaboThl 00yUaroMXCs
[IpexncraBiieHO B NpUIoKeHUH 1.

7 OneHoOYHbIe CpeACTBa /I/IA NIPOBeieHUs] IPOMEXYTOUHOM aTTecTaluu
IIpesncraBiieHbl B IPUIOKEHUU 2.

8 YuebOHO-MeTo[uuecKOe U MH(OPMAIHOHHOE 00ecreueHHe JUCHHUIUIAHBI (MOJY/IA)

a) OcHoBHas JMTEpaTypa:

1.bokuureiin b. C. ®usuueckasi XMMUsl: TepMOJAMHAMUKa U KUHeTHKA [DeKTPOHHBIN
pecypc] : yuebHoe mocobue / B. C. Bokureiin, M. U. Mengenes, FO. B. IloxBucHeB. —
OnekTpoH. gaH. — MockBa : MUCHUC, 2012. — 258 c. — Pexum pocrtyna: https://
e.lanbook.com/book/47443

2. dusnueckass xuMus : yuebHoe nocodue / [D. B. ionpauna, C. I1. KnoukoBckwii, H.
FO. CpeunukoBa u ap.] ; MI'TY. - Marauroropck, 2012. - 128 c. : wi., guarp., rpad., Tad. -

URL: https://magtu.informsystema.ru/uploader/fileUpload?name=556.pdf&show=dcatalogues/
1/1098476/556.pdf&view=true



https://e.lanbook.com/book/47443
https://e.lanbook.com/book/47443
https://magtu.informsystema.ru/uploader/fileUpload?name=556.pdf&show=dcatalogues/1/1098476/556.pdf&view=true
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) /lomo/THUTe/IbHAS IMTEpATypa:

1. XumMuyeckas KWHETHKA M afcopOLusi : MeTOZ. YyKa3aHWs /Js CTY/eHTOB II0
muciuruiiHe  "®usudeckas xumus” / [3. B. Hwompauna, C. I1. KmoukoBckuii, H. FHO.
CeeunukoBa u fp.] ; MI'TY. - Marauroropck : MI'TY, 2013. - 1 snektpoH. onT. auck (CD-

ROM). - 3arn. c tuty/a. 3kpaHa. - URL: https:/magtu.informsystema.ru/uploader/fileUpload?

name=1258.pdf&show=dcatalogues/1/1123436/1258.pdf&view=true (maTa  oOparteHus:
27.03.2020). - MakpooObeKT. - TeKCT : 371eKTpoHHbINA. - CBeleHUs] OCTYIHbI Takxke Ha CD-

ROM.

2.IToBepxXHOCTHBIE siBJIeHUs. Ajcopbius : yue6Hoe mocobue / A. H. Cmuphos, H. FO.
Ceeu-HukoBa, C. B. FOauna, 3. B. dronbauHa ; MI'TY. - Maraurtoropck : MI'TY, 2017. - 1
nek-TpoH. onr. auck (CD-ROM). - 3arn. ¢ Ttuaryn. 3kpaHa. -  URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3417.pdf&show=dcatalogues/
1/1139847/3417.pdf&view=true (mata obpaijenus: 04.10.2019). - MakpooOBeKT. - TekcT :
371eK-TpOHHBIN. - ISBN 978-5-9967-0966-3. - CBesieHus: focTymnHbl Takke Ha CD-ROM.

B) MeTojuuecKne yKa3aHHUA:

1. JTabopaTOpHBIi NIPAaKTUKYM T0 (GU3NUYECKON XUMHH : yueOHO-MeToAndYeCcKoe Tocobue
/ A. H. CmupHoB, H. KJ. CpeunukoBa, C. B. KOguna, 3. B. [dwonapguHa ; MITY. -
Marnutoropck : MI'TY, 2017. - 1 anektpoH. onT. guck (CD-ROM). - 3ari. ¢ TUTy/. 5KpaHa. -
URL: https://magtu.informsystema.ru/uploader/fileUpload?name=3177.pdf&show=dcatalogues/
1/1136592/3177.pdf&view=true (mata obpamjerus: 04.10.2019). - MakpooOBekT. - TekcT :
3/1eKTPOHHBIN. - CBeZieHUs1 A0CTyNHbI Takke Ha CD-ROM.

r) IlporpamMmmHoe o0ecnieueHue u VIHTepHeT-pecypcChl:

IIporpammHoe obecrieueHue

Havmenosanue 110 Ne norosopa CpOK AieHCTBIs
JIMLIEH3UHN
MS Windows 7 Professional(Ana| 1557 18 o1 08.10.2018 11.10.2021
KJIaCCOB)
MS Office 2007 Professional Ne 135 ot 17.09.2007 6eccpouHO
77ip cBOOOAHO pacripocTpadsemoe I10 06eccpoyHo
IIpodeccuonanbHbIe 6a3bl JAHHBIX U HH(POPMALMOHHBIE CTIPABOYHBIE CHCTEMBI
| HazBaHue Kypca CchblIKa



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
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

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

yupekieHre «®eepanbHbII urctutyT|URL: http://www1.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-TeXHHUECKOe obecrieueHre JUCLUTUTIHBI BK/TIOYaeT:

1. YuebHasi ayjuTopust /17151 IPOBe/leHUsI 3aHSITUM JIEKLJMOHHOTO THIIa OCHAllleHa:

- TeXHUUYECKVMH Cpe/CTBaMHU OOyueHUs, CIY)KalUMHU [/ TIpeZCTaB/ieHus yueOHOM
vHpopMaLyy OOoJBIION ayAUTOPUM: MYJIbTUMEeJUMHBIMU CpeJiICTBa XpaHeHus, Tepefaud u
Tnipe/icTaB/ieHys1 yueOHOW MH(pOPMaIny;

- CIerManu3upoOBaHHON Mebesblo.

2. YuebGHasi ayauTopusi [s TpoBeJeHUss abopaTOpHBIX 3aHATUN «JlabopaTopus
¢bu3rYecKoit XUMHN» OCHallleHa 1abopaTopHbIM 000pyOBaHUEM:

- YCTaHOBKa [ijis1 OTIpe/ie/ieHre UHTeTrPabHOM TeIUIOThl PaCTBOPEHHS COJU;

-OropeTKH U j1abopaTopHasi MoCya AJisi PUTOTOBJIEHUS] PaCTBOPOB /ISl TabopaTopHO
«TpeTuii KOMIIOHEHT B [IBYXCJIOMHOM JKUJKOCTH»;

- YCTaHOBKa [i/Is oripe/iesieHUst alcOpOLIMy Ha TpaHULIe KUJKOCTb — ras.

3. YuebHasi ayAuTOpUS /s TPYIINOBBIX U MHAUBHUYATbHBIX KOHCY/IbTAL[|M, TEKYILEro
KOHTPOJIsI ¥ TIPOME)KYTOUHOM aTTecTal[ud OCHallleHa:

- KOMIIbIOTePHOM TexHUKOM c mnaketoM MS Office, ¢ mnoakioueHueM K CeTH
«/lHTepHeT» W C JOCTYIIOM B 3/eKTPOHHYH HH(OPMAaLMOHHO-00pa3oBaTebHy0 Cpeiy
YHUBEPCHUTETA;

- CIerManu3upoOBaHHON Mebesbio.

4. TTomelrieHHe ik CAMOCTOSITe/TbHOM PabOThI OCHAILEHO:

- KOMITbIOTepHOM TexHUKOoW c maketoM MS Office, ¢ mnoakmoueHneM K ceTH
«/IHTepHET» W C [JOCTYIIOM B 3/eKTPOHHYIO HWH(OPMAIMOHHO-00pa30BaTe/NbHYI0 Cpefy
YHUBEPCUTETa;

- CIlerManyi3vpoBaHHON Meberblo.

6. TlomewieHue pJisi XpaHeHWs U TMPOGUIAKTUYECKOTO OOCTy)XUBaHWs Yy4eOHOro
000py/10BaHuUs OCHALIEHO:

- Clenuanu3vpoBaHHOW  Me0esblo:  CTe/yTaKaMu I XpaHeHusi  yueGHOro
obopyoBaHus;

-MHCTPYMEHTaMH [|jisi peMOHTa y4eOHOT0 000py10BaHUs.


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

[Ipunoxxenue 1

6 YueOHO-MeTOAHUeCKOe o0ecrieueHre CaMOCTOATe/IbHON PadoThl 00yUaroIuXCst

ITepeuenb nabopamopHbix pabom
1. OmpepeneHnie MHTErpaJbHOM TeIJIOTHI pACTBOPEHUS COIU
2. TpeTtuii KOMIIOHEHT

3. Apcopbrus

PI'P Nel «IIOBEPXHOCTHALIE AB/IEHWUS»
O®OPMYJINPOBKA 3AJAHUA

ITpu agcopOuyK HeKoTOpod KUCIoThI M3 200 My BOJHOTO pacTBOpa 3TOM KHC/IOTHI
Pas/IMUHBIX UCXOAHBIX KoHIeHTparuii C’% (kojoHKa 3-6, Tabs1.2.) Ha 4r aKTUBUPOBAHHOIO YIJIst
KOHI[eHTpal[1sl KUC/OThI yMeHbIaeTcs Ao 3HaueHui C; (KoyoHKH 7-10, Tabm.2.). Y CTaHOBUTS,
KakuM W3 afcopOI[MOHHBIX ypaBHeHUM: ®dpeiHayvxa uin JI9HIMIOpa, OIMHCHIBAETCS MPOLIECC
azicoporuu.

HaliTy KOHCTaHTBI B COOTBETCTBYIOLL[EM yPaBHEHMH, a TAKKe PaBHOBECHYIO KOHLIEHTPALHIO
pactsopa (Cs) IIpy Takoii ke TeMIieparype, eC/ld UCXO/Hask KOHLeHTpaLus KUC/I0Th 6b1a C% =...
Mouib/am® (KosoHka 11 ta6s1.2.), a Macca agcopbenTa 4r.

Konmposabhas paboma (eapuanm 1)

1.Kakoe cykieHre MpaBUIbHO:
1a) x¥MHYecKasi TepMO/JMHAMUKA M3y4yaeT 3aKOHBI [TPOTeKaH!sl XMMUYeCKUX peakLiuii BO
BpeMeHU;
2a) xumMHuecKast TepMOIMHaMMKa U3yvaeT NpeBpalljeHre XUMUUeCKOW Hepruu B Ipyrue BU/bI?
a) BepHo Tonbko cyxaeHue 1a. 0) BepHo TOJIBKO Cy>XJeHue 2a.
B) BepHbl 00a cyxzaeHus.. r) Oba cykeHusI HeBepHbI.

2. I1epBblii 3aKOH TePMOAMHAMUKU (OPMYJ/IMPYETCs Tak:
a) TernyioTa No/iBe/ileHHast K CUCTeMe paBHa CyMMe HM3MeHeHUsl BHyTpeHHel SHepruu u
COBEpIIIeHHOM PabOTHI.
6) 1300apHBIN WM U30XOPHBIN TerI0BoH 3((heKT peakli He 3aBUCHUT OT ee TIPOMEXKYTOUHBIX
CTaJui, a orpe/iesisieTCsl UL Ha4a/lbHbIM U KOHEUHBIM COCTOSIHUEM CHUCTEMBI.
B) B U30/IMPOBaHHOM CHCTeMe CaMOIPOM3BOJIbHBIE MTPOLIECChI TPOTEKAt0OT B CTOPOHY YBeJIWYeHHUs
SHTPOITUMU.
I') CKOPOCTh peakLjiM MPOINOpLMOHa/IbHAa KOHL|eHTpally peareHTOoB.
3. CranziaptHast 3HTabust 06pa3oBanusi P,Os COOTBETCTBYET HTa/IbIINN PeaKIUK:
a) 2P +5/2 02 = P205 B) P +5/4 02 :]_/2 PzOs
6)4P+502:2P205 F)P205:2P+5/202
4. Haiinure AH%ss peakiu H, + Cl, = 2 HC, ecsim ripu Toii ke Temneparype A H' o = -92,3
K/>K/MOJIb:
a) +92,3 k/Ix; B) +184,6 k[Ix; 6) — 92,3 x/Ix; r) -184,6 xIx.
5.KakoBO COOTHOILIEHHe MeX/ly SHTPOIIHel OZHOTO BelljeCTBa HaXO/AIIerocsi B pa3HOM
arperaTHOM COCTOSIHUU:

a) STB =Sx = Sra3
06) STB <Sx < Sra3
B) StB >Sx > Sras
6. Ykaxute ciiefcTBue 3aKoHa ['ecca:



a) AH =AU + PAV.

6) c TeruioBbIMM 3¢ deKTaMU peakLUii CyieflyeT BHITIONHSATE Te e anrebpanueckue J1eiCTBuS,
YTO U C YPaBHEHUSIMU 3TUX peakL1il.

B) Tery1oBo 3((eKT peaki[uu He 3aBUCUT OT IMyTH MPOLiecca, a orpee/nseTcss HaualabHbIM U

KOHEUHBbIM COCTOSIHUSIMUA CHUCTEMBI.
1—‘) ASI/BOH.CMCTeMbl 2 0-

7. ®y3ryecKUid CMbIC/I BTOPOrO 3aKOHA TePMO/IMHAMUKHU 3aK/I0UaeTcs B C/lelyIoLeM:

a) B U30/IMPOBAaHHON CHUCTeMe CaMOBOJIBHO IPOTEKAIOT MPOLIeCChl C YMeHbIIIeHUeM SHTPOIHH.
0) B M30/IMpPOBaHHOI CHCTeMe CaMOBOJ/IbHO MTPOTEKaIOT MPOLIeCCh C yBeMUeHHeM SHTPOMNHH.

B) B M30JIMPOBaHHOM CHCTEMe CaMOBOJIbHO MPOTEKAIOT MPOLIECCHI C yBeJUUeHUEeM SHTa/IbIINH.
I') B U30/IMPOBAHHOM CHCTeMe CaMOBOJIbHO NPOTEKAaIOT MPOLIeCCh] C yMeHbllleHreM becriopsiika.
8. YKakuTe TepMOgMHAMUUECKOE YC/I0BHe COCTOSIHUSI pAaBHOBECHS peakliiy IIPY NOCTOSTHHBIX
TeMIlepaType Y JlaB/IeHUH:

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

9. 3meHeHue sHeprun ['n66ca ornuceiBaeTcs ypaBHeHueM AG = AH - TAS. Bo3MoxxHO /i1
CaMOIIPOX3BOJIbHOE NTPOTeKaHHe 3K30TepMUYeCKOW peakljiy, B KOTOPOM SHTPOIWS BO3pacTaeT?
a) Peakiusi He BO3MO)KHA TIpH JIOOBIX TeMIiepaTypax.

6) Peakrusi BO3MO)KHA TPH JIFOOBIX TeMITepaTypax.

B) Peakijusi BO3MO)KHa TOIBKO P BBICOKHX TeMIlepaTypax.

r) Peakiysi He BO3MO)KHa MPU HU3KUX TeMIlepaTtypax.

10. 3apaua
Onpegenure sutporio 15r Cl, npu temneparype 625°C u  gaenenun 35,5kI1a. [laHHbIe,
HeoOXo/IMbIe [I/IT pacueTa (cTaHZapTHYHO SHTPOIHIO, 3aBUCHMOCTb TeIJIOEMKOCTH OT

TemIepaTyphbl) B3sTh U3 cripaBovyHUKa. CuntaTh Cl, njeanbHbIM  rasom.
Cnucok eonpocog 0/11 npogedeHusi 3ayema no oucyun/auHe «Pusuyeckas Xumus»

OCHOBHBbIE MOHATUS] TepMOIMHaMUKU. Turnbl cucteMm. ['a3el U ra3oBele cMecH. VjeanbHble
Y peajibHble rasbl, ypaBHeHUs COCTOsiHUA. [lepBelld 3akOH TepmoguHamuku. IloHaTne o
TeryioBoM 3¢deKTe, TerioThl 00pa3oBaHuUs, TOPeHUs, pacTBOpeHHsi, ()a30BbIX TpeBpalljeHU.
3akoH I'ecca. PacueTsl 1o 3akoHy ['ecca. Bsivsinue TemmnepaTypbl Ha TerioBoW 3(¢eKT. 3aKoH
Kupxroga. Pacuersl TennoBbix 3¢¢ekroB 1o 3akoHy Kupxroga. Bropoit 3akoH
TepMOAVHAMUKH. TepMoJrHamMuueckre (YHKIWM, XUMAYEeCKHH TOTeHLWan, OOIe YyCIOBHS
paBHOBecUst cucteM. DHeprusi ['n66ca u sHeprust ['enbMrosiblia Kak KpUTEPUH, OTIpejieIstolye
HarnpasJIeHue U Npejies NPOTeKaHWs MPOLIeCCOB B HEM30/IMPOBAHHBIX CHCTEMaX.

[TonsTie o ¢a3oBOM paBHOBECHH, OCHOBHbIE ONpefesneHdsi ()a30BOr0 paBHOBECHUS.
I[TpaBuso a3 I'nb6ca, ero mpumeHenre. Pa3oBoe paBHOBeCHe B OZHOKOMIIOHEHTHBIX CHCTEMaXx.
YpaBHenue Knay3suyca-KnamnelipoHa, pacyeTbl OCHOBaHHbIe Ha 3TOM YpaBHEHUU.

YcnoBusi XMHUeCKOr0 paBHOBeCHsl. 3aKOH JEeUCTBYHOILMX MacC (TepMOJUHAMHAYECKUN).
KoHcTaHTa xuMHMueckoro paBHOBecusi. Buzibl KOHCTaHT paBHOBecusi. PaBHOBecus B
reTeporeHHbIX CUCTeMax. BimsiHMe TemmepaTypel Ha KOHCTaHTy paBHOBecusi. Hanpasienue
peakiiii B 3aKPbIThIX CUCTeMax. YpaBHEHME U30TepMbl XUMHUUecKor peakuuy Bant-I'odda, ee
NpaKTUUeCcKre TIPUIOKeHHs. YpaBHeHHe W300aphli-M30X0phl peakuydu. MeToabl pacueTa
KOHCTaHTbl paBHOBecusi. CMelleHHWe MNOABW)XHOrO paBHOBecus. IlpaBusio Jle-Illatenbe, ero
NpaKTUYeCKoe NpUMeHeHue. BivsiHre [jaBieHrs Ha NI0/10’KeHHe paBHOBEeCHSI.

Onpenenenve noHsTUS “pacTBOp”. CriocoObl BhIpa)KeHUs COCTaBa PacTBOpOB. BiusiHue
pa3/MYHbIX (PAaKTOPOB Ha pPacTBOPMMOCTb. Mojienyd pacTBOPOB: H7easbHble (COBeplleHHbIe) U
b6eckoHeuHO pa30aB/ieHHbIE PACTBOPHI, UX OT/IMYME OT peasbHbIX PACTBOPOB. 3aKOHbI Payssi u
lenpu. [lapipanbHele MOMSPHbIE BeJMUMHBI, WX orpefeneHre. CBoiicTBa pa30baBieHHBIX
pacTBOpPOB He 3JIeKTPOJUTOB. /[laBjieHWe Mapa HaJ, pacTBOpPOM, TemrepaTypa KUIEHUs WU
3aMep3aHusl.



OCHOBHBIE TIOHSTHSI XUMHUYECKON KMHeTUKHA. CriocoObl ompesiesieHusi CKOPOCTH peaKLUH.
dopmasbHasi KUHETHKA TOMOTEHHBIX PeaklUii. 3aKOH eHCTBYOLIMX Macc. ITopsaKu peakiuii 1
WX MOJIEKY/ISIPHOCTb. Peakiuy mepBoro, BTOPOTO U N-TO TMOPSAKOB. KiHeTHueckure ypaBHEHUS
JUIs1 peakIui pa3/IMUHbIX MopsiAKoB. [Tepuoy mosmyrpeBpaitieHus. KoHCTaHTa CKOPOCTH peakLvH,
ee CBOMCTBA, pa3MepHOCTH U OTIpe/iesieHrsi. MeTo/bI oTipeZiesieHust TOpsiIka PeakLu.

[ToBepXHOCTHOE HAaTsDKEHHE, METO/[bl ero U3MepeHust. A/ICOpOIIMsl, OCHOBHBIE TTOJIOXKEHUS
Y ypaBHeHUs aZicopOLvn.

[Ipunoxenue 2



7 O1jeHOUHBbIe CPeACTBA [/Isl IPOBe/ieHUsI MPOMEe)XYTOUHOM aTTecTallu

a) [Inanupyemsie pe3y/IbTaThbl 00yueHHs H OLleHOUHbIE CPe/CTBA /IS IPOBe/[eHUsl
NMPOME)XYTOUHOM aTTecTaluu:

CTpyKTypHbIH
PYKTYD [Inanupyemsble
3JIEMEHT OtleHOUHbBIe CpefiCTBa
pe3y/bTaThl 00yUeHHUs
KOMITeTeHLIUU

OK-1 -criocoOHOCTBI0 K a0CTPAaKTHOMY MBIII/IEHHIO, aHA/TH3Y, CHHTe3y

3HaThb

OCHOBHbIe TIOHATHSI U
3aKOHBI (busmyeckoit
XUMUN

CnuCcoK BONPOCOB /i/Isi IPOBeJeHUsI IK3aMeHa 1o
AMCIUIUTHHE

OCHOBHbIE TIOHATHSL TEPMOJUHAMUKU. THIIBI CUCTEM.
la3bl u ra3oBele cMecu. VeanbHble U peasibHbIe
rasbl, YypaBHeHUsI COCTOsiHUA. [lepBbIii 3aKOH
TepMo/JuHaMUKU. [loHsTHE O TerioBoM 3ddekTe,
TEIUIOTHl  00pa3oBaHWs, TOPEHHs, pPaCTBOPEHWS,
dazoBbix TipeBpalljeHni. 3akoH ['ecca. PacueTsl 1o
3akoHy ['ecca. BivsiHMe TemniepaTyphl Ha TeIJIOBOU
3¢dekT. 3akoH Kupxroda. PacueTbl TemnaoBbIxX
5¢dexkToB no 3akoHy Kupxroga. Bropoli 3akoH
TepMO/JMHAMUKU. TepMoavHamMuueckue (QyHKIUH,
XUMUYECKUd  TIOTeHLuall, obupe  ycraoBus
paBHOBecUst cucteM. JHeprus ['mb6ca u 3Heprus
lenbMrosblla  Kak — KpUTEpUH,  OMpeZesisitoliye
HarpaBjieHWe W Tipefiel TPOTeKaHUs TPOLeCCOB B
HEeU30/IMPOBAHHBIX CUCTEMaXx.

[MoHsiTHEe 0 (a30BOM paBHOBECHU, OCHOBHBIE
ornpesiesieHusi (a3oBoro paBHoBecus. [IpaBuno a3
I'u66ca, ero npumeHeHue. Pa3oBoe paBHOBecHe B
OJJHOKOMIIOHEHTHBIX cucreMax. YpaBHeHUe
Knay3uyca-KnarnelipoHa, pacueTbl OCHOBaHHble Ha
3TOM ypaBHEHUHU.

YcioBUsT XUMHUECKOTO paBHOBeCHsl. 3aKOH
JIeCTBYIOLLIUX Macc (TepMOAMHAMUYECKHUN).
KoHcTaHTa  XMMHUeCKOro paBHOBecus.  Bupsl
KOHCTaHT paBHOBecHs. PaBHOBecHs B reTeporeHHbIX
cucremMax. BiusiHMe TemrepaTypbl Ha KOHCTaHTY
paBHOBecus. HampaBieHue peakiid B 3aKpbIThIX
cucrteMax. YpaBHeHMe U30TepMbl  XUMHUUYECKOU
peaxkuu Bant-I'oddoda, ee NIpaKTUYeCcKue
TIPUJIOXKEHHUSI. YpaBHeHUe 1300apbI-1U30X0PbI
peakuyu. MeTo/bl pacueTa KOHCTaHTbI PaBHOBECHS.
CwMeliieHHe MO/BWKHOTO paBHOBecus. [IpaBuso Jle-
[ITaTenbe, ero npakTUueckoe rnpuMeHeHue. BiusHue
JlaBJIeHUsT Ha TI0JI0XKeHHe paBHOBeCHSI.

Ormpenenienye MoOHATHS “pacTBOp”. CriocoObI

BbID@)KEHUSI ~ COCTaBa  pAacTBOPOB.  BiusiHue
pa3/IMUHBIX (haKTOPOB Ha PAaCTBOPUMOCTb. Moenu
pacTBOpPOB:  Wjea/bHble  (COBeplleHHble) U

OeckoHeuHO pa30aByieHHbIE PACTBOPBI, UX OTIAYME
OT peasibHbIX PacTBOPOB. 3akoHbl Payns u T'eHpu.
[TapuyaibHbIe MOJISIDHBIE  BEJIMUKHBI, ux




CTpyKTypHBII
3/1eMeHT
KOMITeTEHLIU

[Inanupyemsble
pe3y/bTaThl 00yueHUs

OLueHOouHbIe cpejCTBa

ornipezenenue. CBoiicTBa pa30aB/ieHHBIX PAacTBOPOB
He 5/IeKTPOJMTOB. [laBreHre mapa Haj, pacTBOpPOM,
TeMIiepaTypa KUMeHUs1 U 3aMep3aHusl.

OcCHOBHbIE TIOHSITUSI XUMUYECKOW KHWHETHKHU.
Criocobbl  omipefiesieHUsi  CKOPOCTH  PeaKL|H.
dopmanbHasi KUHETHKa TOMOTeHHBIX —pPeakLUi.
3aKOH JeWCTBYIOIIMX Macc. [Topsaku peakuuii U Ux
MOJIEKY/ISIPHOCTb. Peakijuu mepBoro, BTOPOro 1 nN-ro
MopsiIKOB. KrHeTHueckre ypaBHEHUsI JJIs1 peakiui
pa3nUuHBIX MOpsAKOB. Ilepuos momyrnpeBpaijeHus.
KoHcTaHnTa CKOpoCcTM peakuyy, ee CBOMCTBa,
pa3MepHOCTH " orpe/ie/ieHUs. MeTo/pl
orpeiesieHus MOpsiiKa peakLyu.

[ToBepxXHOCTHOEe HaTsDKeHWe, MeTOZbl €ero
u3MepeHus. AzicopOivsi, OCHOBHBIE TIOJIOXKEHUSI U
ypaBHeHUsl aficopOIHH.

YmeTb

orpe/iesiATh
TepMOJUHaAMUUeCKHe
XapaKTepUCTUKU

XUMHUUYECKUX peakLvi

3ajgaum /1A CAaMOCTOSATE/ILHOI0 pPellleHus
3ajaua 1
Vcxops u3 cieyomyx TepMOXUMUUECKUX
yPaBHEHUI:
1) H,+0,=H,0; ; A H°=-184 k]I,
2) H,0,=H,0+0,50,; 4 H’=-96 k][I,
orpeziesiuTe TeraoBoM 3pdeKT peakvu:
3) H,+0,50,=H,0, A HO=?
3agaua 2
Onpegenure sHTpornui0 15r Cl, pu Temriepatype
625°C u  pgaenenun 35,5kI1a. [laHHbIe,
HeoOXoauMbIe /71 pacueTa  (CTaHJApTHYIO
SHTPOIHIO, 3aBUCUMOCTh TEIJI0EMKOCTH OT
TeMIiepaTyphbl) B3aTb U3 cripaBoyHuka. Cunrtath Cl,
W/leaIbHbIM ra3oM.

Bnanets

MeTo/[laMH1
ripe/icCKa3aHust
TpOTeKaHuUs
BO3MOJKHBIX
XUMHUECKUX PeaKivii

3a/jaHne Ha pelieHUe 3aa4 U3
npodeccuoHanbHoM oonactu (JOMAIIIHEE
PACUETHO-I'PA®NYECKOE 3AJAHNE Nel

1.ITpu azmcopOLMK HEKOTOPOM KUC/IOTHI U3 200
M/ BOJHOTO pacTBOpa 3TOM KUCJIOThI Pa3/WyHbIX
UCXOJHBIX KOHLeHTpauuii  CY (konoHka 3-6,
Tab/1.2.) Ha 4r aKTUBUPOBAHHOT'O yIis
KOHI[eHTpal[1sl KUCIOThl YMEHbIIIAaeTCs 10 3HaUeHU
Ci (komouku 7-10, Tabn.2.). ¥ CTaHOBUTh, KAKUM M3
a/ICOpOLIMOHHBIX ~ ypaBHeHui: @pelHaMXa WU
JIsHrMIOpa, OMMCLIBAeTCs TIPOLIeCC aicopOLvu.

HaliTu  KOHCTaHTBI B  COOTBETCTBYIOII[EM
yPaBHEHHH, a TaKKe PaBHOBECHYIO KOHLIEHTPALUIO
pactBopa (Cs) mpu Takoul ke TemriepaTrype, eCiu
MCXO/JHas KOHLIeHTpalst KUCioThl Obita C% = ..
Mosib/am? (KosoHka 11 Ta6/1.2.), a macca agcopbenTa
4r.




CTpyKTypHBII
3/1eMeHT
KOMITeTEHLIU

[Inanupyemsble
pe3y/bTaThl 00yueHUs

OLueHOouHbIe cpejCTBa

OIIK-4 - roTOBHOCTBIO C €CTeCTBeHHOHAYYHbIX MO3HIMH OLleHUBATh CTPOeHHe,
XHUMHUYECKHHA ¥ MHUHePa/IbHbIA COCTaB 3¢eMHOM KOPbI NPH pellieH!uH 3a/iay 1o
PaLOHa/IbHOMY M KOMIIJIEKCHOMY OCBOEHHI0 re0peCcypCHOro noTeHiyaia Hejp

3HaThL

OCHOBHBIE
napamMeTphbl
rpoBefieHUsT  (DH3UKO-
XUMHUYECKHUX
HCclieIoBaHUN

KonmpoabHas eonpocsbi (eapuaHm 1)

1.Kakoe cy»xzieHre npaBUIbHO:

la) xMMMUecKasi TepMOJMHaMHKa U3ydaeT 3aKOHbI
MpOTeKaH!sl XUMUUeCKHX peakliiii BO BDEMeHH;
2a) XuMUYecKasi TepMOIMHAMUKA HU3y4aeT
rpeBpallieHle XUMUUeCKON SHEPTUU B [IpyTUe
BU/IBI?

a) BepHo TonbKO cyxaeHue la. 6) BepHo
TOJILKO CyXKZeHue 2a.
B) BepHbl 00a CyKaeHus. r) Oba

CY’KJIeHVsI HeBEepHBI.

2. [1epBblli 3aKOH TEPMO/IMHAMUKHU (DOPMYIUPYETCS
TakK:
a) TerioTa No/JBe/ieHHast K CCTeMe paBHa CyMMe
V3MeHeHUs] BHyTPeHHeN SHepruy U COBepIleHHON
paboThL.
0) n300apHBIN WK U30XOPHBINA TerIoBoH 3ddekT
peakiuM He 3aBUCUT OT ee TIPOMEeXXYTOUHBIX CTa/luH,
a orpejie/sieTCs JIMIIb Ha4ya/IbHbIM ¥ KOHeYHBIM
COCTOSTHUEM CHUCTEMBI.
B) B M30/IMPOBAHHOW CUCTEMEe CaMOIIPOU3BO/IbHBIE
TMIpPOLIeCChI NTPOTEKAaI0T B CTOPOHY YBe/INYeHHUs
SHTPOIHH.
') CKOPOCTh peakLiy MpoIopLYOHaIbHa
KOHL|eHTpal[iy peareHToB.
3. CraHzapTHasi SHTa/IbITHSA oOpa3oBaHus P,Os
COOTBETCTBYeT SHTA/IbIIUMN PeaKLn:

a) 2P+5/202:P205 B)P+5/4
02:1/2 PzOs
6)4P+50,=2P,05 r) P,Os =
2P+5/20;

4. Hatigure AHq3 peakipu H, + Cl, = 2 HCI, ecin
npu Toit ke Temriepatype A HC e = -92,3
K/>K/MOJIB:
a) +92,3 k[Ix; B) +184,6 x/Ix; 0) —
92,3 kKIIx; r) -184,6 k[Ix.
5.KakoB0 coOTHOLIEHWe MeXXy SHTPONHeN OJIHOTO
BellleCTBa HaXO/SI1[eroCsi B pa3HOM arperaTHOM
COCTOSTHUM:

a) STB =Sk = Sra3
06) STB <Sx < Sra3s
B) STB >Sxk > Sras
6. Ykaxkure cnezncTBue 3akoHa ['ecca:
a) AH =AU + PAV.
0) c Ter1oBbIMH 3hheKTaMK peakIvi CIeyeT




CTpyKTypHBII
3/1eMeHT
KOMITeTEHLIU

[Inanupyemsble
pe3y/bTaThl 00yueHUs

OLueHOouHbIe cpejCTBa

BBITIOJTHATH Te JKe anrebpandeckue JeiCTBYs, UTO U
C YpaBHEHUSIMU 3TUX peakLuil.
B) TeryIoBoM 3¢deKT peaklju He 3aBUCUT OT MyTH
rpoLiecca, a ofnpezensieTcsl HauaJbHbIM U KOHEUHbIM
COCTOSIHUSIMU CHUCTEMBI.
F) ASI/BO}I.CI/ICTEMMZ 0.
7. @U3MUeCKUM CMBIC/I BTOPOTrO 3aKOHa
TePMOJMHAMUKHU 3aK/H0YaeTCs B CIeIYIOLIEM:
a) B U30JIMPOBAaHHOM CUCTEMe CaMOBOJIBHO
MPOTEKArOT MPOLeCChl C YMEHbLIEHUEM SHTPOIUH.
0) B M30/TMPOBAHHOU CUCTEME CAMOBOJIBHO
MPOTEKAIOT MPOLIEeCChI C YBeJIMYEHUEM SHTPOMUH.
B) B U30JIMPOBaHHOU CHCTeMe CaMOBOJIBHO
MPOTEKAlOT MPOLIeCChI C yBeIMYeHUeM SHTaIbIINU.
I') B M30/IMPOBAHHOM CUCTEMe CaMOBOJIBHO
TIPOTEKAIOT TPOLeCChI C yMeHbIlIeHneM OecriopsiKa.
8. YKaxxurte TepMOAiMHAMUYeCKoe yC/I0BUe
COCTOSIHUSI PAaBHOBECHSI peakLiiy TpY MTOCTOSTHHBIX
TemIeparype U /1aB/IeHUH:
a) AH = 0; 6) AS =0;
r) AU =0.
9. 3ameHeHue sHeprun ['166ca orvchiBaeTCs
ypaBHeHueM AG = AH - TAS. Bo3MoxxHO 1
CaMOTIPOU3BOJILHOE MPOTEeKaHHWEe 3K30TEePMUYECKOU
peakLjuy, B KOTOPOU SHTPOIUS BO3pacTaeT?
a) Peakiiust He BO3MOXKHA TIPH JIFOOBIX
Temreparypax.
6) Peakiyisi BO3MO>XKHA TpH JIFOOBIX TeMIiepaTypax.
B) Peakijusi BO3MO’KHA TO/IBKO ITPH BBICOKHX
TemrepaTrypax.
r) Peakiyisi He BO3MO>KHA MPU HU3KUX
TemrepaTrypax.
10. 3agaua

Ornpepnenure sHTporvio 15r Cl, ipu Temrepartype
625°C wu nasnenvd  35,5k[1a.  [laHHbIe,
HeoOXo/MMble [Ijii  pacuera (cranpapTHyO
SHTPOMMUIO,  3aBUCHMOCTb  TEeIUVIOEMKOCTH  OT
TemrepaTyphbl) B3Tb U3 crpaBoyHUKa. Cuutath Cl,
V/leaJIbHbIM  Ta3oM.

B) AG= 0;

Ywmets

BbIOpaTb MapameTpsbl
npoBefieHUsT  (pU3MKO-
XUMUYECKUX
HcciieJoBaHUH

3ajaHue /i1 CaMOCTOSITe/ILHOTO TIPOBe/IeHUsI
HMCC/IeJOBAaHUI:

Amnanu3 riporjecca aicopO1MK YKCYCHOM KUC/IOTHI Ha
yre

Bnagetb

HaBBbIKAMHU TIPOBe/IeHUS
(bU3UKO-XUMUUECKUX
HCC/ieJoBaHUH

3apaHue Ha pelleHMe 3apa4 M3
npocgeccmoHanbHOM obnacTu
OOPMYJ/INPOBKA 3AJAHUSA PI'P

2.Hal'Tu KOHCTaHTbI B COOTBETCTBYIHOIEM




CTpyKTypHBII
3/1eMeHT
KOMITeTEeHLIU

[Inanupyemsble

OLueHOouHbIe cpejCTBa
pe3y/bTaThl 00yueHUs H PeA

yPaBHEHHH, a TaKKe PaBHOBECHYIO KOHILIEHTPALUIO
pactBopa (Cs) mMpu Takoi ke TemIiepaType, eCau
MCXOJHasA KOHLIEHTpaLs KUCIoThl Obima C% = ..
Mose/am® (KostoHKa 11 Tab/1.2.), a Macca agcopOeHTa
4r.

0) ITopsajok NpoBeieHNs MPOMEKYTOUHONM aTTeCTallH, MOKa3aTe/ Il U KPUTePUH
OLleHHBaHMS:

[TpomMe)xyTouHasi aTTeCTaldsi 10 JUCLIATIIMHE BK/IIOYAeT TEeOPeTHYeCKHe BOMPOCHI,
TIO3BOJISTIFOIIIME OL[eHUTh YPOBEHb YCBOEHHUSI 00YUarOLUMUCS 3HAHWM, W TIPAaKTUYeCcKHe 3aflaHusl,
BBISIBJISIFOIIME CTereHb COPMUPOBAHHOCTH YMEHUH U B/IafIeHUH, POBOAUTCS B (hopme:

-c/jauM J1TabopaTopHbIX paboT;

-cnauu PI'P;

-KOHTPOJIbHOU pabOThI;

- 3ayera.

BeimosiHeHWe 1a60paTOPHBIX pabOT TIPOBOAUTCS B yueOHBIX ayJUTOPUSX /s TIPOBe/IeHUsI
nabopaTopHbIX paboT 10 AUCHUIIMHE «Du3nueckast XUMUs 107, PyKOBOZICTBOM TperofiaBaTeis,
pacuer W TIOJATOTOBKA K cjade JiabopaTopHOM paboThl OCYIECTB/sIeTCs 00ydYaromumMcs
CaMOCTOSITE/TEHO.

Kpurtepuu olieHMBaHUs 1a00paTOPHBIX pabOT: «3aUTEHO», «He 3aUTeHO».

Homarssiss pacueTHO-Tpaduueckasi paboTa BBITIO/HSETCSI CaMOCTOSITE/ILHO, B TIPOIIecce ee
HamnurcaHusi 00yYaroL[MICS pa3BUBaeT HaBbIKM K Hay4yHOU paboTe, 3aKpervisis U O[HOBPEMEHHO
pacIIMpsIst 3HAHUS, TIOTyUYeHHbIe TTPU U3yueHHHU Kypca «Dusnueckast Xumusi». [Ipy BbITIOJTHEHUH
JoMalliHelt pacueTHO-rpaduueckoii paboThl OOydaromMiACs [JO/DKeH TI0Ka3aTh CBOe yMeHHe
paboTaTh CO CIIPABOYHOM JIMTEPATypoWd M JIDYTMMU JIUTEPAaTyPHbIMA MCTOUHMKAMM, a TaKXKe
BO3MOYKHOCTh aHa/IM3UPOBATh TIOTyYeHHbIe Pe3y/IbTaThl.

Kputepuu orjeHMBaHUSI JOMalllHEH pacyeTHO-rpadUUecKOr paboThl: «3aUTEHO», «HE
3aUTeHoO».

Kpurepun oLieHMBaHUSI KOHTPOIbHOW PabOTHI: «3aUTeHO», «HE 3aUTeHO».

IToka3aTe/id U KpUTEPUH OLleHUBAHUsI 3aUeTa:

— OLIeHKY «3a4yTeHO» CTY/JeHT IOo/y4yaeT, eC/idi MOXeT TOKa3aTb 3HaHWs Ha YDPOBHe
BOCIIPOM3BeIeHUsT U 00bsICHeHNsT UH(POPMAI[UH, UHTE/IEKTYalbHble HAaBBIKW PEeIIeHHs] POCThIX
3a/ja4, MOXKeT laTh OLIeHKY Tpe/JIO’KeHHOW CHUTYaLUH.

— OLIEHKY «He3auTeHO0» CTYZEeHT ToJy4yaeT, ecii He MOXKeT T0Ka3aTh 3HaHUsI Ha YPOBHE
BOCITPOM3BeieHNst U 00bsicHeHUsI MH(POPMaLMY, He MOKeT TI0Ka3aTh MHTe//IeKTyalbHble HaBbIKU
pelleHUs MPOCThIX 33/lay, AaThb OL€HKY TMpeJI0KeHHOW CUTYyal[1H.
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