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PaGouas mporpamma cocrasiena Ha ocHoBe PI'OC BO - MarucTparypa o HanpaBlIeHHIO
noarotosku 08.04.01 CrpoutenseTso (mpukas MusoGpaayku Poccun ot 31.05.2017 r. Ne 482)

PaGoyas nporpamma paccmMoTpeHa u ono6peHa Ha 3acefanny Kadeapsl Meramutypruu u
XUMHYECKUX TEXHOJIOTHI

17.01.2022, mpotokon Ne 4 ﬁa
3as. kadeapoit \/ . ~~_A.C. Xapuenko

PaGouas nporpamma ono6pena Metoauyeckoii komuccueit UMMuM
15.02.2022 r. mpotokon Ne 6

[pencenarens A.C. CaBuHOB

CornacoBaHo:

3aB. kadenpoit YpOaHUCTHKU 1 HHKEHEPHBIX CHCTEM /
/i M.M. Cyposros
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Pabouas nporpamMma cocTaBiieHa: / %/
nouenT kapenpsl MuXT, Kauz. TEXH. HayK H.}O.Ceeuynukosa
~— (/ Vv

Peuenzent:
3aB. kadenpoii [IOubXX], kaun. Texn. Hayk - A.IO.TTepstuHCKHit
7




JIner akryaauszanuu padoueil mporpaMmbl

PaGouast mporpamMmma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzaruu B 2023 - 2024
yueOHOM Toly Ha 3aceaHuu Kapeapsl MeTaTypriu 1 XHMHYECKUX TEXHOJIOTHH

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. iapquKo

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanusamnuu B 2024 - 2025
yueOHOM rojly Ha 3aceaHuu Kapeapsl MeTaTypriud U XHMHYECKUX TEXHOJIOTUH

IIporokomor 20 1. Ne

3aB. kadempoii A.C. iapquKo




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

[enbio ocBOeHUS AUCUUTIINHBI «DU3nUecKast XUMUS SIBISIETCS:

JOCTH>KEHHUE BO3MOKHOCTH OMUCHIBATh BPEMEHHOMU X0]1 XUMHUYECKUX
(GU3UKO-XMMHUYECKUX TPOIECCOB HAa OCHOBE HCXOJHBIX CBOWCTB CHUCTEM M BEIIECTB HX
COCTABJISIIOLIUX, & TAKXKE KOHEYHBIN PE3yJIbTaT COOTBETCTBYIOIIMX IIPOLIECCOB.

2 MecTo TMCUHMIIMHBI (MO1YJIsI) B CTPYKTYpe 00pa30oBaTe/bHOil IPOrpaMMbl

HucuuiuinHa ®usnyeckas XUMHs BXOAMT B 00s3aTENIbHYIO 4acTh Y4e€OHOIo IJIaHa
00pa30BaTeIbHOI IPOrPaMMBI.

Jns  n3ydeHUs  JUCLUIUIMHBI ~ HEOOXOOUMbI  3HaHUS  (YMEHMs,  BIJIAJICHUsA),
c(OpMHUPOBAHHBIC B PE3YJIbTATE U3YUCHHSI JUCIUTUTUH/ IPAKTUK:

XHUMHS B CTPOUTEIILCTBE

3HaHus (YMEHMs], BJIAJIEHUs), [IOJyYEHHbIE NPU MU3YyYEHUN JaHHOM IUCLMIIIMHBI OyxyT
HEOOXOAUMBI JUISl U3yYCHUS TUCIUTLTIH/TIPAKTHK:

XHMHMS IEMEHTA

HanoTexHOoI0rnu B CTpOMTEIBHOM MaTEPUAaIOBEICHUN

3 Komnerenuun ody4aromierocs, (popMupyemMbie B pe3y/ibTaTe 0CBOCHUS

AUCHUILINHBI (MOAYJIS) ¥ IJIAHUPYEMble Pe3yJIbTAThl 00y4eHust

B pesynbrate ocBoeHHsS AUCHUILTUHBI (MOIyJs) «DPu3nveckas XUMUS) 00YJarOUUiics
JIOJDKEH 0071a/1aTh CIISAYIOUIMMU KOMIIETEeHLIUAMU:

Kon nanukaTopa WNHaukaTop TOCTHKEHUS KOMIIETECHITUN

OIIK-1 CnocobeH pemaTh 3aaa4u NpohecCHOHATBHON AeSITENFHOCTH HA OCHOBE UCIIOJIb30BAHUS
TEOPETUUECKHUX U MPAKTHYECKUX OCHOB, MATEMAaTUYECKOI0 anmapaTa (yH/I1aMeHTaIbHBIX HAyK

OIIK-1.1 Pemraer MHXCHCPHLIC 3aJa4U C IIOMOIIBIO MATCMATUYCCKOI'O allllapaTa

OIIK-1.2 Pemraer tunoBble 3aaun B MpoECCUOHATBHON JESATEIbHOCTH HAa OCHOBE
MCII0JIb30BAaHUSI TEOPETUYECKUX U MPAKTHUYECKHX OCHOB

OIIK-6 CnocobeH OCyIIEeCTBIATh MCCIEIOBaHUS OOBEKTOB M IIPOLIECCOB B  00JIACTH
CTPOMTENBCTBA U KUIINIITHO-KOMMYHAJIBHOTO X035HCTBA

OIIK-6.1 BoinonHseT ¥ KOHTPOJIMPYET BBIIIOJIHEHUE UCCIIeA0BaHUN HHPOopMau 00
00BbeKTe TPOoheCCHOHAIBHOM eI TEIHbHOCTH
OIIK-6.2 ITpoBOIUT NOKYMEHTHpPOBAHUE DPE3YJIbTATOB MCCIENOBAHUHM, odopMieHUE

OTYETHOM JIOKYMEHTAIIMHU




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIS)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTAaBIsieT 3 3a4eTHBIX enuuuil 108 akax. gacoB, B TOM

YUCJIC:

— KoHTaKkTHas padora — 33,05 aka. 4acos:
— aynuropHas — 30 akaj. 4acos;

— BHeaynutopHas — 3,05 akaj. 4acos;

— caMocTosTenbHas padora — 39,25 akan. 4acos;
— B (hopMe MpaKkTUIECKOM o AroToBku — 0 akaj. Jyac;,
— IMOATOTOBKA K 3K3aMeHy — 35,7 akaj. gac

dDopMa aTTecTaiuu - 3K3aMCH

AynuropHas 3 =
o | xonraxTHAs pabota E 3 ®dopma TeKyILero
=
5 B aKaJl. 4acax 3] Bun KOHTPOJIS
Pazpen/ Tema 3 (B axaz. yacax) EB . p Kon
S 3 © | camocTosATeabHOM YCIIEBAEMOCTH U
JUCIUATIIHHBI 3 g o N KOMIIETEHIIHH
@) g £ paboThI TIPOMEKYTOYHOM
na0. | mpakT. | = Q&
Jlek. s s aTTecTaluu
3aH. 3aH. | O &
1. Paszgen 1. Ilpenmer u
METONBI, TOHATHA W 3aJaud
(hu3nUecKol XUMUK
ITogroroBka k
1a00paTOpHOI
pabote Nel,
pabora c
oubnuorpagpuiec
OIIK-1.1,
11 Xumugeckas KUM MaTepuaiam,
Jlaboparophas pabora| OIIK-1.2,
TEPMOJMHAMHUKA. 3aKOHBI| 2 3 5 10 MOJArOTOBKA K o
Nel, yerHsrit onpoc. OIIK-6.1,
TEPMOJUHAMUKH. BeIOIHEHUIO PI'P OITK-6.2
Nel ’
«TepmomuHamMuye
CKUI aHaIU3
XUMHYECKHAX
peaxiuin
Hroro no pazaeny 3 5 10
2. Pasnen 2. Xumwuueckoe u
(hazoBoe paBHOBECHE
2.1 Koncranra
XUMHUYECKOTO
paBHOBECHS, €€ CBOMCTBA, Pabora ¢ YcTHBIN onpoc, caada OIK-1.1
CHOCOOBI  BBIPAKEHHSL. Oubnnorpadudec PI'P Nel OLTK-1.2
Hanpasnenue mnpoueccos| 2 3 10 |xum MaTepuanamu. [« TepMoIMHAMHYECKHIA OIK 6'11
B HU30TEPMHUYECKUX TToaroroBska k aHAJIN3 XUMHYECKUX OTIK 6- 2’
YCIOBUAX, H30TEpMa otuetry o PI'P 1. peakuin '
peakimn  Baut-T'odda.
VYpaBHeHue n300apsI
Wroro no pazaeny 3 10

3. Pazmen 3.
TepMorHAMIYECKAsT  TEOPHSI
pacTBOpOB




3.1 Croco0Os! BBIpaXeHHs

cocraBa pacTBOpOB. OIlK-1.1,

Wneanbnkle, peaybHbIE 3 12251 6 Pagora ¢ N OIIK-1.2,

pactBophl. 3akoH Payis, ' uommorpaguicc YerHpIii onpoc OIIK-6.1,

3akoH ['eHpu.OKcTpakuus KHM MaTCpHaTami OIIK-6.2

Y 3aKOH pacIpeeNIeHusl.

Hroro no pasaeny 3 12,25

4. Pazmen 4. Juarpammbl

COCTOSIHUS

JIBYXKOMITOHEHTHBIX CHCTEM

41 IIpaBuno ¢as. IloaroroBka k

Crioco0OsI MOCTPOCHUS nabopatopHon OIIK-1.1,

JUarpamMm COCTOSIHUSL. 3 5 5 pabote Ne2, JlaboparopHas pabota| OIIK-1.2,

Twursl JUarpamMmm pabota c Ne2, yctHbIii ompoc. OIIK-6.1,

COCTOSIHUS JIBOMHBIX oubnuorpagpuiec OIIK-6.2

CIUIaBOB. KHAM MaTepuanaMu

Wroro no pazneny 3 5 5

5. Pasgen 5. Xumunueckas

KHHETHKA

5.1 OcHoBbI (hopManbHOI

KHHETHKH. 3aKoH IoaroToBka K

JIEHCTBYIOIUX Mmacc, nabopatopHoOn Vernsiii ompoc, cigua OIIK-1.1,

KOHCTaHTa CKOpPOCTH pabote Ne3, - OIIK-1.2,
N . 3 5 2 nabopaTopHOH paboThI

peakuuu, e€ CBOIICTBa, pabora c No3 OIIK-6.1,

ompeneneHue.  Peakiuu oubnuorpagpuec h OIIK-6.2

Pa3IHYHBIX TOPSAKOB, UX KHAM MaTepuanaMu

KUHETHKA.

Hroro no pazneny 3 5 2

Hroro 3a cemectp 15 15 39,25 9K3aMeH

HWroro no aucuurninHe 15 15 39,25 9K3aMeH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

OOpa3oBarenbHble TEXHOJIOTUU — 3TO LIEJIOCTHAs MOAEIb 00pa30BaTEIBHOIO Ipolecca,
CHCTEMHO OIpeaeIstonmas CTPYKTYpY M COAEp)KaHUE JEsTeIbHOCTH OOEHX CTOPOH 3TOTO
nporecca (IpernojaBaTenss M CTYAEHTA), HMMEIOLIAs LEIbI0 JOCTH)KEHUE IUIAHUPYEMbIX
pe3yibTaTOB C TMOMPAaBKOM HAa  WHAMBHUAYyalIbHbIE OCOOCHHOCTH €ro  y4YacTHUKOB.
TexXHOJOrMYHOCTh Y4eOHOIo Ipolecca COCTOMT B TOM, 4TOOBI caenaTh y4eOHBIN Ipolecc
MIOJTHOCTBIO YIIPABIISIEMBIM.

OCHOBHBIMU IIpU3HAKaMU 00Pa30BaTENbHON TEXHOJOTHH B €€ COBPEMEHHOM IIOHUMAHUU
SIBIISTFOTCSL:

— ZieTallbHOE OIMCaHUe 00pa30BaTENbHBIX LIEIEH;

— TMO3TamHOe omnucaHue (MPOEKTUPOBAHME) CIOCOOOB  JOCTMXKEHHUS — 3a/aHHBIX
pe3yabTaTOB-LIENEH;

— HCIIOJIb30BAaHHE OOpaTHOM CBSI3U C LEIbI0 KOPPEKTUPOBKH 0OPa30BaTEIBHOTO
npolecca;

— TapaHTUPOBAHHOCTH JOCTHTAEMBIX Pe3yJIbTaTOB;

— BOCIPOM3BOJIMMOCTh 00pa30BaTEIbHOIO Mpoliecca BHE 3aBUCHUMOCTH OT MacTepCTBa
Ipero1aBaTeds;

— ONTUMAJIBHOCTB 3aTPauyuBaEMbIX PECYPCOB U YCHIIUH.

Peanm3anus KOMIIETEHTHOCTHOTO MOAXOA MPEIyCMaTPUBAET UCTIOIH30BAHNE B YI€OHOM
npolecce AakTHUBHBIX W HHTEPAKTHBHBIX (OpPM MpPOBEAEHUS 3aHATUH B COYETAHUU C
BHEAYIMTOPHOU PabOTOH ¢ 1ebI0 GOPMUPOBAHUS B PA3BUTHS MTPO(ECCHOHATLHBIX HABBIKOB.

TpaauumonHsle 00pa3oBaTelbHblE TEXHOJIOIMH OpPUEHTHPYIOTCS HA OpraHU3aLUIo
00pa30BaTeNLHOTO  TPOLIECCa, MPEANOJNATAIONIYI0 TMPSAMYIO  TPAHCISAIUIO 3HAHUH  OT
npenojiaBaTess K CTyIeHTY (IPEeUMYILECTBEHHO Ha OCHOBE OOBSICHUTEIbHO-UIUTIOCTPATUBHBIX
METOJI0B 00y4eHUs1). YueOHas AeATeIbHOCTh CTYJ€HTa HOCUT B TaKUX YCJIOBUSX, KaK IPABUIIO,
PENpOIYKTUBHBIN XapakKTep.

@®opMbl y4eOHBIX 3aHATHIH € UCIIOJIb30BAHUEM TPAJAUIIMOHHBIX TEXHOIOTHA:

WudopmanmonHass JeKIUs —  [OCIENOBaTeIbHOE  W3JIOKEHHWE Marepuaia B
JUCLUIUIMHAPHOM JIOTHMKE, OCYIIECTBISIEMOE MPEUMYIIECTBEHHO BepOAJbHBIMU CpEACTBAMU
(MOHOJIOT MpernoaaBaTes).

JIaGoparopHas paboTa — opranu3anus y4eOHoi paboThl ¢ peallbHBIMU MaTepHaIbHBIMU U
MHPOPMAIIMOHHBIMA O0BEKTaMH, OJKCIIEPUMEHTaIbHAsT padoTa ¢ aHaJOrOBBIMH MOJCIISIMH
peasbHBIX OOBEKTOB.

6 Y4eOHO-MeTOAUYECKOE 00eciedeHUe CAMOCTOSITeJIbHOI PadoThl 00y4arommMxcst
IIpencrasneno B npuiioxeHuu 1.

7 OneHOYHBIE CPeACTBA AJIsl IPOBeeHH s POMEKYTOYHOM aTTecCTAMH
[IpencraBieHb! B IPUIIOKEHIH 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMALIMOHHOE O0ecneyeHue TUCIUIITIUHBI (MOTYJIs1)

a) OcHoBHas1 IMTEpaTypa:

l.bokmreiin b. C. ®dusnueckas XUMusA: TEPMOAMHAMUKA M KUHETHKA [DJIEKTPOHHBIN
pecypc] : yuebnoe nocobue / b. C. bokmreiin, M. . Mennenes, 0. B. [ToxBucHeB. — DJIEKTPOH.
maH. — MockBa .  MHUCHUC, 2012. — 258 ¢ — Pexum gocryma:
https://e.lanbook.com/book/47443

2. dusnueckast xumust . yaednoe mocoodue / D. B. Tonpauna, C. I1. Knoukosckwii, H. O.
CeunukoBa u ap. ; MI'TY. - 2-e uzn. - Marautoropck : MI'TY, 2017. - 127 c. : un., auarp.,
rpad., TaomI. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3506.pdf&show=dcatalogues/1/1514
311/3506.pdf&view=true - MakpooObekT. - TeKcT: 3ieKTpoHHBIA. - MMeeTcs medaTHBIN

ammamnT



https://e.lanbook.com/book/47443
https://magtu.informsystema.ru/uploader/fileUpload?name=3506.pdf&show=dcatalogues/1/1514311/3506.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3506.pdf&show=dcatalogues/1/1514311/3506.pdf&view=true

0) lonoJiHMTEIbHASA JIUTEpaTypa:

1. Xumudeckasi KHHETHKA U aJCOPOIIHsI: METO. YKa3aHUs ISl CTYJACHTOB 10 JUCIUTUIMHE
"Ousuueckas xumus" / [D. B. dronpauna, C. I1. Knoukosckuii, H. 0. CBeunukoBa u ap.] ;
MI'TY. - Marauroropck : MI'TY, 2013. - 1 snekrpon. ont. auck (CD-ROM). - 3ari. ¢ tutys.
JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1258.pdf&show=dcatalogues/1/1123
436/1258.pdf&view=true - MakpooObeKT. - TeKCT : 3IeKTPOHHBIH. - CBEIECHUS TOCTYITHBI
taxxke Ha CD-ROM.

2. TopukoB, B.M. OcHoBbl ¢usuueckor xumuu : ydeOHuk / B.W. Topmkos, U.A.
Ky3nemoB. — 6-¢ m3n. — Mocksa :© Jlaboparopusi 3nanmii, 2017. — 410 c¢. — ISBN
978-5-00101-539-0. — TekcT : anexkrpoHHbii // JIaHb : 3JIeKTPOHHO-OMOIHOTEYHAST CHUCTEMA. —
URL: https://e.lanbook.com/book/97412

B) MeToauyeckue ykasaHus:

1. JTabopaTopHbIi MPAKTHKYM 10 (PU3UIECKON XUMHH : YIeOHO-METOInYECKOe ocodue /
A. H. Cmupnos, H. 0. Ceeunukosa, C. B. FOnuna, 3. B. onpauna ; MI'TY. - Marautoropcx :
MI'TY, 2017. - 1 osnektpon. ont. auck (CD-ROM). - 3arm. ¢ tutyn skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3177.pdf&show=dcatalogues/1/1136
592/3177.pdf&view=true - MakpooObekT. - TekcT : 3neKTpOoHHBIH. - CBEICHHS JOCTYITHBI
takke Ha CD-ROM.

r) [Iporpammuoe obecneuenue u UHTepuer-pecypcebi:

IIporpamMmmHoe oGecnieueHue

Haumenosanue .
o Ne norosopa Cpok neicTBuUS TULIECH3UU
FAR Manager |cBoOGoaHO OECCPOUHO
7Zip CBOOOJTHO 6eccpodHO
Bpaysep Yandex|cBo6otHo 06eccpoyHO
IIpodeccnonanbuble 0a3bl JaHHBIX M MH(POPMAIMOHHBIEC CIPABOYHbIC CHCTEMbI
HasBanue kypca Cchblika
OnektponHbie pecypebl onbmmorekn MI'TY [https://magtu.informsystema.ru/Marc.htmi?local
uM. I'.1. HocoBa e=ru

9 MaTtepuaJbHO-TEXHHYECKOE o0ecTedeHne TUCIUTIHHBI (MOILYJIs1)

MaTepI/IaJ'IBHO'TeXHI/ILIeCKOG obecrneucHue JUCITUITIIIMHBI BKIIFOYACT:


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://e.lanbook.com/book/97412
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

1. Yuebnas ayautopus JUisi IPOBEJCHUS 3aHATUIN JIEKIIMOHHOTO TUIIA OCHAIIIECHA!

- TEXHUYECKHMMH CPEJICTBAMU OOYUEHMs, CIyXallUMH JUIsl MpEeACTaBICHUs y4eOHOH
uHpopManuu OOJIBIION ayAUTOPUHU: MYJIbTUMEIUHHBIMU CpEACTBA XPAaHEHUS, IMepenadyd u
MpeACTaBICHHS Y4eOHON HHPOpMAIIHH;

- CTIeUUAIN3UPOBAHHON MEOETIBIO.

2. YueOHas ayauTopus [Uld IpPOBEAEHUS J1abOpaToOpHBIX 3aHATHH «JlabopaTopus
¢du3nUecKoil XUMUM OCHAIIEHA TAOOPaTOPHBIM 000PyIOBaHUEM:

- J1abopaTtopHOe 000pynoBaHHE (YCTAaHOBKA AJIS ONPEAEICHUE MHTErpaJbHON TEIIOTHI
pacTBOpPEHUs COJIH; yCTAaHOBKA JIJIS ONIpeieieHus Ko UIMEeHTa pacipeesCHH s );

- CIELMAIN3UPOBAHHON MEOEIBIO.

3. YuebHas ayquTopus Ui TPYIIOBBIX U MHAWBUAYAIBHBIX KOHCYIbTAIUNA, TEKYIIETO
KOHTPOJIS ¥ IPOMEKYTOUHOM aTTeCTallMy OCHAIIICHA!

- KOMITBIOTEpPHOI TexHHKO# ¢ maketom MS Office, ¢ mogkitouennem k cetu «HTEpHETY
U C JOCTYIIOM B 3JIEKTPOHHYIO MH(OPMAIIMOHHO-00pa30BaTENbHYIO CPEly YHUBEPCUTETA;

- CHIeMaIM3UPOBaHHON MeOeblo.

4. ITomerieHue 7151 CaMOCTOSATENIBHOM pabOThl OCHALIEHO:

- KOMITBIOTepHOI TexHHKO# ¢ makeTom MS Office, ¢ mogkitoueHnem k cetu «HTEpHETY
U C JOCTYIIOM B 3JIEKTPOHHYIO MH()OPMAIIMOHHO-00pa30BaTeNbHYIO CPEly YHUBEPCUTETA;

- CHIeMaIM3UPOBAaHHON MeOebIo.

5. ITlomemenue A XpaHeHHsT W NPO(UIAKTUYECKOIO OOCIyXKHBaHUA Yy4eOHOTro
000py1I0BaHUS OCHAIIICHO:

- CIIELMAIM3UPOBAHHON MEOEIBIO: CTeNIaKaMU JJIs XpaHeHHsl y4eOHOro 000pyA0BaHMS;

-MHCTPYMEHTaMHU JUIsl PEMOHTA yueOHOro 000py10BaHUs;

- ikadamu U1 XpaHeHus: yueOHO-MEeTOMUECKON TOKYMEHTALUN U MaTepUaoB.



[Tpunoxenue 1

6 YueOHO-MeTOqMYEeCKOE 0OOecTIeYeHHe CAMOCTOATEIBLHOM padoThl 00y4Yarommxcst

Ilepeuens nabopamopnvix pabom
1. OmnpeneneHre MHTETPATBHOM TETUIOTHI PACTBOPEHHUS COJIU
2. I[I/IaI‘paMMBI COCTOSAHUA ABYXKOMIIOHCHTHBIX CUCTEM
3. BuusHuMe Temmeparypbl Ha CKOPOCTh XUMHUECKOW PEaKIIuu

JAOMAIITHEE PACYETHO-I'PA®HYECKOE 3A/JAHHE Nel « Tepmoounamuueckuil
AHANU3 XUMUYECKUX PeaKyully»

HccnenoBanue 1

Jnst peakiiuy BBINOJHUTD CJIETYIOLIEE:
1.1.CocTaBuTh ypaBHEHHE 3aBHCUMOCTH OT TEMIIEpaTyphbl BEJIMYMHBI TEII0BOTO 3ddekra A\H®, =
f(T) u usmenenus surponuu ,S°; = f(T).
1.2.Boruncnauth BeauduHbl ACp, aAH®: | AS°;, AG°: u InK, mpu Heckonbkux Temmeparypax,
3HAUEHUS KOTOPBIX 33JIAIOTCSl TEMIIEPATyPHBIM HHTEPBAIOM U IIarom temreparyp. [lonydeHHbIe
3HAUEHMs UCHOJIb3YIOTCA IPU OCTpoeHNU rpadukos B koopauHatax ACp—T; AH% —T; AS°% —T;
AG°% —Tu InK, - 1/T.
1.3.ITomb3ysce rpaduxom InK, — 1/T , BeiBecTH npubimkeHHoe ypapHeHue suza InK, = A/T + B,
rae A, B — mocrosiHHBIE.

HccaenoBanue 2

2.1. Ucnonw3ys npaBuio ¢a3 ['nb6ca, 1y paccMaTpuBaeMOl CUCTEMBI OIPEAEIUTh KOJINYECTBA
(a3, He3aBUCUMBIX KOMIIOHEHTOB M YHCIIO CTETIEHEW CBOOOIBI.

2.2. Onpenenutb BO3MOXKHOE HAIIPABIIEHUE NTPOTEKAHUS MCCIEAYEMOM PEAKIIMN U PaBHOBECHBIN
coctaB razoBoil (a3l npu pgasnenun (klla) m temmeparype (K). Ilpu pemenun 3amauu
HICIIOJIb30BaTh BBIBEJICHHOE B HcciefoBaHnu 1 ommupudeckoe ypasHenue InK,=A/T+B wu
JIAaHHBIE 00 UCXOJIHOM COCTaBe ra30Boi (pa3bl

2.3. YCTaHOBUTbH HAIPaBICHHE CMEILLIEHUS COCTOSHUS PAaBHOBECHUS pPaCCMAaTPUBAEMOM CHCTEMBI
pu:

a) yBEJTMUYEHUH JIaBJIeHUs (TIOCTOSIHHAS TEMIIepaTypa);

0) yBeJIMUEHUH TEMIIEpaTyphl (IIOCTOSIHHOE J1aBJICHUE).

Cnucok eonpocos 0711 IK3aMeHa no ()ucuumume «Duzuyeckas xumus»

OcHOBHBIE IOHATHS TEPMOAUHAMUKH.

[TepBbrii 3akoH TepMoamHamuku. [loHsiTHe O TerioBoM 3ddeKTe, TEIIoTH 00pa3oBaHUS,
TOpeHus1, pacTBOpeHus, (pa3oBbIX npeBpaeHnii. 3akoH ['ecca. Pacuers! mo 3akony I'ecca.
Bnusinue temnepatypsl Ha TeI0BON 3P eKT.

3akoH Kupxroda. PacueTs! TemnoBbix 3gdexToB no 3akony Kupxroda.

BTopoii 3aK0H TEpMOIMHAMHUKH.

TepmoauHaMudeckue pyHKIMU, XUMUYECKUN MTOTEHIMAI, OOIIHE YCIOBUS PABHOBECHS CHCTEM.
Dueprus ['n66ca u sHeprus ['enpMrobpiia Kak KpUTEPUH, ONIPEACTISIONINE HATTPaBICHUE U TIPEIEI
IIPOTEKaHUs IPOLIECCOB B HEN30JIMPOBAHHBIX CUCTEMAX.

[TonsiTue o ha3oBOM paBHOBECHM, OCHOBHBIE orpezaeneHus (a3oporo paBHoBecus. [IpaBuio da3
['u66ca, ero npuMeHeHue.

®a3oBoe paBHOBECHE B OJIHOKOMIIOHEHTHBIX cucTeMax. YpaBHeHue Kiaysmyca-Kmaneiipona,
pacueTbl OCHOBAHHBIE Ha ’TOM YpaBHEHUE.



VYcnoBusg XHMMHUYECKOTO PpaBHOBECHS. 3aKOH JEHCTBYIOIIMX MacC (T€pMOJMHAMUYECKHIA).
KoHcTaHTa XMMMYECKOrO PaBHOBECHSL.
Bunbl koHCTaHT paBHOBecus. PaBHOBECHSI B T€TEPOT€HHBIX CUCTEMAX.
BnusiHue temnepaTypsl Ha KOHCTaHTY PaBHOBECHS.
Hamnpasnenne peakuuii B 3aKpBITBIX CHUCTEMax. YPaBHEHUE W30TEPMbl XMMHMUYECKOM pPEaKUuU
Bant-T'odda, ee npaktuueckue npuaokeHus. Y paBHeHHE U300apbl-H30X0Pbl peakui. MeTo bl
pacueTa KOHCTaHTbI pAaBHOBECHSI.
[TpaBwiio Jle-lllaTtenbe, ero npaxkTudeckoe NpUMEHEHHE. BnusHME NaBIEHHsS Ha IIOJOKEHHE
paBHOBECHS.
Ornpenenenne nmoHATUs “pactBop’’. CriocoObl BBIpaXEHUS COCTaBa PaCTBOPOB.
Bnusiaue pa3nuuHbIx (akTOPOB HA PaCTBOPUMOCTb.
Mogenu pacTBOpOB: HjealbHble (COBEPIIECHHbIE) U OECKOHEUHO Pa30aBIEHHBbIE PACTBOPHI, MX
OTJIMYME OT pEaIbHBIX PACTBOPOB.
3axonsl Payns u I'enpu. IlapunansHbie MOJISIPHBIC BEIMUUHBL, X OIPEIECIICHHUE.
CpolicTBa pa30aBJIEHHBIX pPAcCTBOPOB HE AJIEKTPOJUTOB. JlaBieHue mmapa HaJ pPacTBOPOM,
TEMIIEpAaTypa KUIICHUS U 3aMeEP3aHusl.
OcHOBHbBIE IOHATHS XUMHUYECKON KUHETHKU.
Crioco0b! onpenienenus CKopocTu peakuu. dopmaibHasi KWHETUKA FTOMOTEHHBIX peakiyii. 3aKoH
JIEUCTBYIOLIMX MacCC.
[Topsinky peakuuii 1 UX MOJIEKYJISIPHOCTD.
Peakuuu nepBoro, BToporo u n-ro NopsiaKoB.
Kunerndeckue ypaBHEHMs JUIsl peaKLIUN PA3JINYHBIX TOPSIIKOB.
Ilepuon nomymnpeBpanieHusl.
KoHcTaHTa cKOpOCTH peaklMy, €€ CBOMCTBA, Pa3MEPHOCTH U ONIPEACICHUS.
®a30B0€ paBHOBECHE B IBYXKOMIIOHEHTHBIX CUCTEMAX.
Tunsl quarpaMm JByXKOMIIOHEHTHBIX CHCTEM.



ITpunoxxenune 2

7 OueHoYHbIE CPEACTBA JJIsl TPOBEICHUS TPOMEKYTOUHOM aTTECTAllUU

a) [lnanupyembie pe3yabTaThl 00y4eHHUs] H OLIEHOYHbIE CPeJACTBA /1JIsl IPOBEAeHHUSs
NMPOMEKYTOYHOM aTTeCTAlluM:

CTpyKTypHBIi
JJIEMEHT
KOMITIETEHIINH

[Inanupyembie
pe3yIbTaThl 00yICHUS

OneHouyHble CpeaCcTBa

OIIK-1 Cniocob6eH pemats 3a1auu MpoPeCCHOHAIBHON JeATEILHOCTH Ha OCHOBE UCITOJIH30BaHUS
TEOPETUYECKHUX U MPAKTHYECKUX OCHOB, MATEMATHYECKOT0 anmnapara GyHIaMEeHTAIbHBIX HAYK

OIIK-1.1

Pemraer  wH)xeHepHBIC
3a7a4yd €  TIOMOIIBIO
MaTeMaTHYECKOTO
armapara

Cnmcoxk BONPOCOB I NPOBEJAEHHUS IK3aMEHa 110
AUCIHHIJIMHE

OCHOBHBIE IOHATUS TEPMOJUHAMHUKHU.

IlepBbiii  3akOH TepMoaMHAMMKHU. IloHsTne o
Ter1oBoM 3¢ (deKTe, TeraoThl 00pa3oBaHusl, TOPEHUS,
pactBopeHHs, $a30BbIX NpeBpamieHuii. 3akoH ['ecca.
Pacuersl o 3akony I'ecca.

Brnusitaue Temrepatypsl Ha TEIIOBOH Y eEKT.

3akon Kupxroda. Pacuers! TemnoBbix 3¢pdexToB 1mo

3akoHy Kupxroga.
BTropoii 3aK0OH TEpMOIMHAMUKH.
TepmoanHamMuueckue byHKINH, XUMHYECKHUU

NOTEHIMaJ, OOIIMe YCJIOBUS PAaBHOBECUS CHUCTEM.
Ouneprust [mO6ca um »sHeprus ['enpMrornpia Kak
KPUTEPUH, ONPEACIAIOIME HANpPABIECHUE U IpElel
POTEKaHHs  MPOLECCOB B HEU30JIMPOBAHHBIX
CUCTEMaAX.

[ToussTue o (a3oBoM paBHOBECHM, OCHOBHBIE
onpenenenus ¢azoBoro paBHoBecus. I[IpaBuino ¢asz
['u606ca, ero mpumeHeHue.

da30Boe  paBHOBECME B  OJHOKOMIIOHEHTHBIX
cucreMax. YpasHenue Kiaysmyca-Knanelipona,
pacueTsl OCHOBAHHBIE HA ’TOM YpaBHEHUE.

VcnaoBuss ~ XMMHYECKOTO — paBHOBECHS.  3aKOH
JENCTBYIOINX Macc (TepMOAMHAMUYECKUIA).
KoHcTanTa XMMHUY€CKOro paBHOBECHSI.

Bunel  koHcTaHT paBHOBecusd. PaBHOBecus B
reTepOreHHBIX CUCTEMAaX.

BnusiHue temnepaTypsl Ha KOHCTaHTY PaBHOBECHS.
HampaBnenue peakumii B 3aKpbITBIX CHUCTEMaX.
YpaBHEHHE  HM30TEPMBl  XMMHUYECKOW  peakLUuu
Baut-T'opda, ee mnpaktuueckue MNPUITIOKEHUS.
VYpaBHeHUEe H300apbI-M30X0PBl  peakiuu. MeTobl
pacueTa KOHCTaHTbI paBHOBECHSI.

IIpaBuio Jle-IllaTenske, €ro MPAKTUYECKOE
npuMeHeHue. BinsiHue 1aBlieHUST Ha TOJIOKEHUE
paBHOBECHSI.

Omnpenenenne  moHsATUS  “pacTtBOp”.  CmoOCOOBI

BBIPQXXEHHS COCTaBa pacTBOPOB.

Bnusinue pa3nuyHbix pakTOpoB Ha PaCTBOPHUMOCTb.
Mopenu pacTBOpPOB: Hji€albHbIE (COBEPILICHHBIE) U
OECKOHEYHO pa30aBJIEHHBIE PACTBOPHI, UX OTIUYHUE OT




CTpyKTypHBII

[Inanupyembie
DJICMCHT OueHouHbIE CpeICcTBa
pe3yNbTaThl 00yICHUS
KOMIIETCHITUH
peabHbBIX PaCTBOPOB.
3akonbl Payns u I'enpu. IlapuumanbHble MoJspHbIE
BEJIMYMHBI, UX ONPEACIICHUE.
CaoiicTBa pa30aBiIeHHbIX pacTBOPOB HE
AJEKTPOJIUTOB. JlaBieHue mapa HajJ pPacTBOPOM,
TeMIlepaTypa KUIIEHUS U 3aMep3aHusl.
OCHOBHBIC TTIOHATHS XMMHYECCKON KUHETHKH.
CrocoObl  ompeneieHus  CKOPOCTH  pPEaKIUu.
dopmanibHasg KUHETUKA TOMOT€HHBIX PEaKIui. 3aKOH
JIEUCTBYIOLIUX MACC.
[Topsinku peakiyii ¥ UX MOJICKYJISIPHOCT.
Peakiiuu nmepBoro, BTOporo u n-ro mopsiiKoB.
Kunetnueckue ypaBHEHUS HJi pEaKLMil pa3IMYHBIX
MOPSIIKOB.
[lepuon nonymnpeBpanieHusl.
Koncranta ckopoct peakiub, €€ CBOMCTBa,
Pa3MEpPHOCTH U OTIPEICIICHHUS.
da3oBoe  paBHOBECHE B  JBYXKOMIIOHEHTHBIX
CHCTEeMaXx.
Tunel 1uarpamm IByXKOMIIOHEHTHBIX CHCTEM.
OIIK-1.2 Pemraer tunoselie 3anaun | 3agaum sl CaMOCTOSITEILHOTO PellleHUus U3

HCITIOJIB30BaHUA
TCOPCTUICCKUX
IMPAKTUYCCKUX OCHOB

B mpodeccCHOHATbHOU
AESATEIbHOCTH Ha OCHOBE

u

npodeccuoHATILHOM 1eATeJIbHOCTH

3agada 1
Hcxons u3 cieayromux TepMOXUMUYECKUX
YPaBHEHUM:
1) Hy+0,=H,0, A H°=-184
k/Ix,

2) H,0,=H,0+0,505; a H%=-96 K[k,
OTpesieNUTe TEeII0BOM 3 PEKT peaKkIuu:

3) Ho+0,50,=H,0, A HO=?
3agaya 2
OH(})CI[GJ‘H/ITG sutponuto 15r Cl, mpu Temneparype
625°Cu  pmaBnenuu 35,5kI1a. Jlanukie,
HEOOXOAMMBIE /IS pacueTa  (CTaHAApPTHYIO
HHTPOIIUIO, 3aBUCUMOCTb TETJIOEMKOCTH OT
TEeMITepaTyphl) B3Th U3 crpaBouynuka. Cunrtats Cl;
U7eabHBIM Ta30M.

OIIK-6 CriocobeH ocyniecTBIATh UCCIIE0BaHUS 00BEKTOB M MTPOIIECCOB B 00JACTH

CTPOUTENILCTBA U KUIIUIIHO-KOMMYHAJIBHOTO X03siiCTBa

OIIK-6.1 Beimonnser )51 Beinosninenue u ananus PI'P
KOHTPOJIHUPYET Hccnenoanue 1
BBITIOJTHEHUE JUis peakiuy BBIIOJIHUTD CIIEAYIOLIEE:
HCCIIEI0OBaHUI 1.1.CocraBuTh  ypaBHEHHE  3aBUCHUMOCTH  OT
nHpopManuu 00 [ Temrieparypbl BETMYHHBI TEIOBOrO dddexra A\HO; =
00BeKTe f(T) u uamenenust suTporuu AS°; = f(T).
npodeccHoHanbHO 1.2.Beruncanuts BenuuuHbl ACp, AH®  AS°%, AG°r n
ACATCIILHOCTH InK, mpu HecKOmbKMX  TeMIeparypax, 3HaueHHs

KOTOPBIX 33Jal0TC TEMIEPATYpHbIM HWHTEPBAJIOM H
marom  temmneparyp.  llodydeHHble  3HaueHMs




CTpyKTypHBII
3IEMEHT
KOMIIETEHIINH

[Inanupyembie

pe3yabTaThl 00yYCHHS Ouenotnbie cpercTsa

UCIONIB3YIOTCS. TMpPH  TOCTPOEHUU TIpaduKoB B
koopauHatax ACp—T; AH % —T;aS% —T; AG°%—Tu
InK,, — U/T.

1.3.Ilonp3ysice rpaduxom InK, — 1/T , BbiBecTH
npubnmkeHHoe ypasHenue sua InK, = A/T+B, rae
A, B — mocTosHHEBIE.

HccaenoBanmue 2

2.1. HWcnone3ys mpaBuno (a3 [ubbca, musa
paccMaTpUBaEMOi CHCTEMBI OINPENIEIUTh KOJTUIECTBA
¢da3, He3aBUCUMBIX KOMIIOHEHTOB U YHUCIJIO CTEHEHEH
CBOOO/IBI.

2.2. Omnpenenutb  BO3MOXXHOE  HAlpaBIICHUE
IIPOTEKAHUsl HUCCIEAYEMOW peaklMu U PaBHOBECHBIN
coctaB ra3oBoi (a3el mpu gaBnenun (klla) u
temneparype (K). Ilpu  pemenun  3amgauun
UCIIONIb30BaTh BBIBEIECHHOE B HCCIEAOBaHUU |
sMmnupuyeckoe ypaBHenue InK,=A/T+B u nansble
00 UCXOJHOM cocTaBe ra3oBoi (ha3bl

2.3. YCTaHOBUTH HANPABICHUE CMEIICHUS COCTOSHUS
paBHOBECHSI paCCMAaTPUBAEMOM CUCTEMBI MIPH:

a) yBEJIMUEHUH JaBJIeHUs (IIOCTOSIHHASI TEMIIEPATypa);

OIIK-6.2 IIpoBoaut Pacuer 1 anam3 J1ab0paTOpHBIX padoT:
JTOKYMEHTHPOBaHHE 1. OnpeneneHue UHTErPaTbHOM TEILIOTHI
pe3yIbTaToB pacTBOpPEHHUsI COJTN

UCCIIEI0BaHUH, 2. JluarpaMMbl COCTOSIHUS IByXKOMIIOHEHTHBIX
opopmiieHHe OTYETHOU CHUCTEM

JOKYMEHTaIH 3. BuusHue Temneparypbl Ha CKOPOCTh
XAMHUYECKOW peaKkuu

6) HOpﬂ)IOK MpOBECACHUA HpOMe)KyTO‘-IHOﬁ aTTeCTalluM, IOKA3aTe¢/JIn U KPUTECPUH
OIICHUBAHUSA:

[TpoMexyTouHass arrecTanss IO JAWCLHUIUIMHE BKJIOYAET TEOPETUYECKUE BOIPOCHI,
MO3BOJIAIOIINE OLIEHUTh YPOBEHb YCBOEHHS OOYy4YalOIIMMUCS 3HAHUM, U MPAKTHUYECKUE 3aJaHus,
BBISBIISIOLINE CTETIEHb CPOPMUPOBAHHOCTH YMEHUHN U BIIAJICHUH, TPOBOIUTCS B (hopMe:

- BBITIOJTHEHUS U 3aIUTHI Ja0OPaTOPHBIX paboT;

-BBITIOJIHEHUS M 3alUTHI JOMAaIIHEN pacueTHO-TpaduuecKoil padoTsl,

- 9K3aMeHa.

Brimonnenue nabopaTopHBIX pabOT MPOBOAUTCA B YUEOHBIX ayIUTOPHUSAX Ui MPOBEACHUS
n1abopaTopHbIX padoT 1o aucHumiInHe «du3nyeckas XUMUS O] PyKOBOACTBOM IpeNnojaBaTes,
pacyeTr M TMOATOTOBKAa K cJade JabopaTOpHOW pabOThl OCYIIECTBISIETCS OOyJaronIuMCs
CaMOCTOSITENIBHO.

Kputepun onennBanus 1a00paTOpHbIX padoT: «3aUTEHO», «He 32a4TEHO».

JomaiHsst pacueTHO-Tpaduyeckast paboTa BBINOJHAETCS CaMOCTOSTENFHO, B IpoIiecce ee
HalnMcaHus 00yYaroluiics pa3BUBaeT HABBIKM K HAy4yHOM paboTe, 3aKperuisisi U OAHOBPEMEHHO




pacimpsis 3HaHUs, [TOJIyYEHHBIE IIPU U3y4eHUU Kypca «Pusndeckas xuMus». [Ipu BelnoaHeHun
KYpPCOBOM pabOTHl OOydYaroNIUiiCs JOKEH TOKa3aTh CBOE€ yMEHHE padoTaTh CO CIPaBOYHOU
JUTEPATYpPOU U APYTUMU JIMTEPATYPHBIMU UCTOUHUKAMHU, a TAK’KE€ BO3MOKHOCTh aHAJIM3UPOBAThH
MOJTyYCHHBIC PE3YJIbTATHI.

Kputepun oreHuBaHusT JOMaITHEH pacueTHO-rpaduueckoii paboThl: «3aYTEHO», «HE
32aYTEHO.

DK3aMeH M0 JaHHOW JWCUUIUIMHE MPOBOJIUTCS B YCTHOH (hopMe MO 3K3aMEHAIMOHHBIM
Ouneram, KaXIpIid U3 KOTOPBIX BKJIIOYAET 2 TEOPETHUECKUX BOMPOCa U 3a/1a4a.

IToxka3aTenu U KPUTEPUH OLIEHHBAHUS IK3aMeHa:

— Ha OICHKY «OTJIMYHO» (5 0ayuioB) — oOydyarommicss AEMOHCTPUPYET BBICOKHI YpOBEHb
c(hOpMHUPOBAHHOCTH KOMIIETEHIIMI, BCECTOPOHHEE, CHUCTEMAaTHMYeCKOe U TJIyOOKoe 3HaHue
y4eOHOTr0 MaTepuasia, CBOOOJHO BBINONHAET MPAKTHUECKUE 3aJaHHs, CBOOOIHO OIEpUpPYET
3HAHUSAMU, YMEHUSAMHU, IPUMEHSET UX B CUTYallUAX MOBBIIIEHHON CIIOKHOCTH.

— Ha OIEHKY «Xxopomo» (4 Oamia) — oOy4aromMiicss JEMOHCTPUPYET CPEIHHI YpPOBEHb
c(OpMUPOBAHHOCTH KOMIIETEHIMI: OCHOBHBbIC 3HAHUS, YMEHHS OCBOEHBI, HO JOIYCKAIOTCS
HE3HAYNTENIbHBIC OMIMOKU, HETOYHOCTH, 3aTPYJHECHHUS IIPU AaHATUTHYECKUX OTIEPAIUsX, IepeHoce
3HAaHUU U YMEHUU Ha HOBbIE, HECTAHIAPTHBIE CUTYAI[HH.

— Ha OLIEHKY «yJAOBJIETBOPUTEIbHO» (3 0ajuia) — 00yyaroniuiicst 1eMOHCTpUPYET OPOTOBBIN
ypoBeHb C(HOPMUPOBAHHOCTH KOMIIETEHIIUI: B X0/l KOHTPOJIbHBIX MEPONPUITUNA JAOMYCKAIOTCS
OIIMOKH, MPOSBISIETCS OTCYTCTBHE OTACIBHBIX 3HAHWH, YMEHHH, HABBIKOB, OOyYaromIUKCS
UCIBITHIBACT 3HAYUTENbHBIC 3aTPYAHEHHS MPH OMEPUPOBAHUU 3HAHUSAMHU U YMEHUSIMU MPU UX
NepeHOCe Ha HOBBIE CUTYAIIHH.

— Ha OLICHKY «HEeY/10BJIETBOPUTEIbHO» (2 6aiia) — 00ydarouiicss IEMOHCTPUPYET 3HAHUS HE
6osee 20% TeopeTHuecKoro MaTepuana, I10MyCcKaeT CylleCTBeHHbIE OIMOKHU, HE MOXKET IOKa3aTh
MHTEJJICKTYalIbHbIE HABBIKW PEIICHUS MPOCTHIX 3a/1ad.

— Ha OLICHKY «HeY/JA0BJIeTBOPUTEILHO» (1 6ain) — oOyJaronuiics He MOXKET MOKa3aTh 3HAHUS
Ha YpOBHE BOCIPOU3BENCHMS U OObACHEHMs UHPOpPMAllMM, HE MOXET I0Ka3aTh
MHTEJUICKTYaJIbHBIC HaBBIKU PEIICHUS MPOCTHIX 33/1ad.



