MMHUCTEPCTBO HAYKHU U BBICIIEI'O ObPA3OBAHIA
POCCHUHNCKOU OEJEPAIINN

T ®enepalibHOE TOCYAAPCTBEHHOE 0I0/PKETHOE 00pa30BaTEIbHOE YUPEKICHHE
BBICIIET0 00pa30BaHUs
«MarsuToropckui rocy1apCTBEHHbIA TeXHUUEeCKU yHuBepcuteT um. I'.11. HocoBa»

PABOYASA TIPOTPAMMA JUCHUIIJIMHBI (MO YJIS)

OUSHYECKAA XUMUA

Hanpasnenue noaroToBku (CrenuagbHOCTD)
20.03.01 TexnocdepHast 6€3011aCHOCTh

HanpasnenHocTs (mpoduiib/crieriuanu3anys) nporpaMmbl
VYnpasieHne 3K0J0rH4eCKON U POMBILUIEHHON 0€301MacHOCThIO

VYpoBeHs BrIcIIEro o0pa3oBaHus - 0aKajiaBpuat

®opma oOyueHus
OuHas

WUuctutyt/ pakynprer MHCTUTYT METaJUTypruu, MalllMHOCTPOEHUS U MaTepuanooOpaboTKu

Kadenpa Meramutypruu 1 XMUMHYECKUX TEXHOJIOTUI
Kypc 3
Cemectp 6

Maruuroropck

2024 ronx



Pabouas mporpamma cocraiena Ha ocHoBe @I'OC BO - GakanaBpuat 1o HarpaBiIeHHIO

noarotoBku 20.03.01 Texnochepnas Oe3omacHocTs (mpuka3 MwuHoOpHaykn Poccum ot
25.05.2020 r. Ne 680)

Pabouas mporpamMMa paccMoTpeHa U 0100peHa Ha 3aceqanuu kadenpsl Metamtypruu u
xumuuecknx Texnonoruit  09.01.2024, mpoTtoxoi Ne 4

3aB. kadenpoit = A.C. XapueHKo

PaGouas nporpamma ogoOpena metoauueckoi komuccueir UMMuM

20.02.2024 r. npotokoia Ne 4 - -
IIpencenarens ﬂ //////{C CaBUHOB

CormacoBaHo:

3aB. Kadeapoii [IpOMBINLIEHHOM SKOIOrHU 1 6€30M1aCHOCTH eIEATENBHOCTH
4:&752. ‘% A1O. [epsTuHcKuit

Pabouas mporpamMma cocTaBleHa:
cT. npenoaasareins kapeapsl MuXT,

C.B.IOanuna

Penensenrt: )
noteHT kadeapsr JINTuM, kaH. TeXH. HAYK ’ N.B.Muxankuna

f/ 7




JIner akryaauszanuu padoueil mporpaMmbl

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena st peanmsanuu B 2025 - 2026
y4eOHOM roy Ha 3acenaHud kapeapbl MeTauTypruu ¥ XUMHUYECKHX TEXHOJIOT Ui

[Ipotokom ot 20 r. Ne

3aB. kadeapoii A.C. iapquKo

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa 11 peanuzanuu B 2026 - 2027
yueOHOM rofy Ha 3acejanuu Kadeapsl MeTammyprud U XUMHYECKUX TEXHOJIOTHIA

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. iapquKo

Pabouas nporpamma nepecmotpena, o0cyxieHa u ogoopena it peanuszanuu B 2027 - 2028
y4eOHOM Toy Ha 3aceaHuu Kapeapsl MeTaTypriud U XHMHYECKAX TEXHOJIOTUI

[Iporokom ot 20 1. Ne

3aB. kadeapoii A.C. iapquKO

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u oxodpena s peanm3anuu B 2028 - 2029
y4eOHOM ro1y Ha 3aceqaHuu Kapeapbl MeTauTyprui ¥ XUMHYECKHX TEXHOIOT Ui

IIporokomor _ 20 r. Ne
3aB. kadeapoii A.C. XapueHko




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

JOCTUKECHHE BO3MOXKHOCTH OIHCHIBATh BPEMEHHOMU X0JT XUMHYECKUX
(U3UKO-XMMHYECKUX TIPOIIECCOB HAa OCHOBE WCXOJHBIX CBOWCTB CHUCTEM M BEIIECTB HX
COCTaBJISIFOLIUX, a TAKKE KOHEUHBIN Pe3yabTaT COOTBETCTBYIOIIUX MPOLIECCOB.

2 MecTo THCHHUIIMHBI (MOYJIfAA) B CTPYKTYpPe 00pa30BaTe/IbHOI MporpaMMal

Hucnummmaa ®usnyeckas XUMHS BXOJIUT B YacTh y4eOHOro IiaHa (hopMHpyeMYyIO
y4acTHUKaMU 00pa30BaTeIbHbIX OTHOLICHHH 00pa30BaTeIbHOM MPOrPaMMBbI.

JUis  w3ydeHus  JAWCHUIUIMHBI  HEOOXOAWMBI  3HAHUS  (YMCHHsS,  BJAJICHUSA),
c(hOpMHUPOBAHHBIE B Pe3yJIbTaTe U3yUEHUS TUCIUILINH/ PAKTUK:

Xumus

®usuka

Marematuka

Opranuueckasi XuMus

3Hanus (YMEHUS, BIaJICHUs), MOTYICHHBIC TIPH M3yYEeHUU TAHHOW IUCIUTLIMHBI OyIyT
HEOOXOUMBI 7151 U3YUCHUS] JUCIUILITNH/TIPAKTHK:

JIaGopaTopHBbIil MPAKTUKYM MO MPUPOIOTIOTH30BAHHUIO

[IpoekTHas AeATENbHOCTD

DKOAHAIUTUYECKAS] XUMUS

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

AUCHUILIMHBI (MOAYJIS) ¥ IJIAHUPYEMble Pe3yJIbTAThl 00y4eHu st

B pesynbrate ocBoeHHS AUCHUILTUHBI (MOIyss) «DPu3ndeckas XUMUS» 00YJarOUUiics
JIOJDKEH 0071a/1aTh CIISAYIOUIMMU KOMIIETEeHLIUAMU:

KO,[[ HHJUKATOpa I/IHI[I/IKaTOp JOCTHIKXCHHUA KOMIICTCHIIMH

VYK-1 CniocobeH oCyIecTBIsATh NOUCK, KPUTHUECKUI aHAJIN3 U CUHTE3 HHPOPMAalLlUU, TPUMEHATh
CUCTEMHBIN NTOAXO0J1 JIJIsl PEIIEHUS IOCTaBJICHHBIX 3a7a4

YK-1.1 AHanusupyer 3a1auy, BblIeNss ee 0a30Bble COCTABISAIONINE, pACCMATPUBAET
U IpeajgaraeT BO3MOXKHBIE BapHUaHThl pEIICHHs IIOCTaBICHHOM 3ajayd,
OLICHMBAsI UX JIOCTOMHCTBA U HEIOCTATKU

YK-1.2 Ornpenenser, MHTEPIPETUPYET U paHKUPYyeT HHPOpMaIUIo, TpeOyeMyro NSt
peleHus] MOCTaBICHHOW 3aJayM; OCYILECTBIIAET MOUCK HMH(pOpMAIMU IO
Pa3IMYHbIM TUIIAM 3alIPOCOB

YK-1.3 I[Ipu  oOpaGorke wuHpopManuu  oTaM4aeT (akTbl OT  MHEHHUH,
UHTEpHpeTaluii, OlleHOK, (JOpMUPYET COOCTBEHHBIE MHEHHS U CYXKAEHUS,
apryMEHTHUPYET CBOU BbIBOJbI U TOUKY 3PEHUS

[IK-4 CnocobeH OpHEHTHpPOBAaTHCS B OCHOBHBIX MpoOiemax TexHoc(epHoW O0e30macHOCTH;
NPUHUMATh y4yacTHE B HAayYHO-MCCIEIOBATEIbCKUX pa3pabOTKax MO MPOQHI0 MOJrOTOBKH:
CUCTEMATHU3UpOBaTh HMHGOpPMAIMI0O 10 TEME HCCIeAOBaHWN, NPUHUMATh YydacTUE B
JKCIEpUMEHTaX, 00palaThIBaTh MOJY4YEHHBbIE IaHHBIC; pellaTh 33hadd MpoQecCHOHATBHOM
JESITEIbHOCTH B COCTaBE HAyYHO-HCCIIEIOBATENIbCKOIO KOJIJIEKTUBA; MCIOJIb30BaTh 3aKOHBI U
METOJIbl MaTEMAaTHUKH, €CTECTBEHHBIX, T'YMaHUTAapHbIX U HSKOHOMHUUYECKUX HAyK IPHU PELICHUH
npoecCHOHANBHBIX 33/a4; MPUMEHSATh Ha TMPAKTUKE HABBIKM TPOBEIEHUS M OMHCAHUS
MCCJIEIOBAHN. B TOM YHCJIE IKCIIEDUMEHTATbHBIX

[1K-4.1 B cocraBe Hay4yHO-UCCIIET0BATENBCKOTO KOJUIEKTUBA IPUHUMAET y4acTHE B
pa3paboTKe M IKOJIOr0-3KOHOMHUYECKOM OOOCHOBAHUU IJIAHOB BHEIPEHUS
HOBOWM TMPUPOJOOXPAHHON TEXHUKHM W TEXHOJOTHMH, SKOHOMHUYECKOM
pErylIMpoBaHUM IPUPOJTOOXPAHHOMN AEATEIBHOCTH OPTaHU3alMH

[1K-4.2 B cocTtaBe HayyHO-HCCIIE10BATENIBCKOIO KOJIJIEKTUBA IPUHUMAET y4acTUE B
pa3paboTKe MEPONPUATHI IO CHUKEHHUIO IT0XKAPHBIX U IPYTUX PUCKOB




Ype3BhIYaMHBIX CUTYAIIUI

[1K-4.3

B cocrase HAaYYHO-UCCJICAOBATCIILCKOI'O KOJUICKTHBA IPUHUMACT YUaCTUC B

OIICHKE PE3YJBTATUBHOCTH M A(P(EKTUBHOCTH CHUCTEMbI YIPaBICHUS
OXpaHoU Tpya




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIsA)

O6H_[a$I TPYAOCMKOCTE IUCHUILIIMHBL COCTABIISACT 2 3a4eTHBIX CIAUHHU

YUCJIC:

— KOHTaKkTHas padora — 34,95 akan. 4acos:
— ayauTopHas — 34 akaj. 4acos;

— BHeaynutopHas — 0,95 akaj. 4acos;

— caMmocrosTenbHas pabora — 37,05 akan. 4acos;
— B (hopMe MpaKkTUIECKOM o AroToBku — 0 akaj. Jyac;,

®dopma aTTeCTalMu - 3a4ET

I 72 akaj. 4acoB, B TOM

AynuropHas s s
KOHTaKTHas pabora E = ®dopma TeKyIero
Paznen/ Tema g (B axan. vacax) £ = Brn KOHTPOIA Kon
g 3 S | camocrosTensHOM YCIIEBAEMOCTH U
JIUCIUILIAHEI S [ . KOMITETEHIIUH
@) S paboThI MIPOMEKYTOUHOM
na6. |mpaxr. | € .8
Tlex. : 12¢ aTTecTalnn
3aH. | 3aH. | &
1.
TToaroroBka k
nabopatopHo-
NPaKTUYECKOMY
3aHaTHIO Nel,
pabora c
1.1 Tipeamer u weromsi, 6H6n1/1(l)<rpa¢)nqec H;_?loparopﬂéﬁ pabora VK-1.1,
MOHATHSA u 3a1a4u ™ ®", YCTHBIH OTIPOC, YK-1.2,
. Marepuagamu, cmaga PI'P Nel
(husndeckoit XUMHUHU . VK-1.3,
3 6 10 | Bemnonuenue PI'P [«Tepmo-auHaMuueckuit
Xumuueckas TIK-4.1,
Nel aHaJIN3 XUMHYECKUX
TePMOJUHAMHKA. 3aKOHBI M TIK-4.2,
«TepmomuHamuye peaKIuiiy,
TEPMOJUHAMUKH. N T1IK-4.3
CKHH aHaIn3 KOHTpOJIbHAs paboTa
XUMHYECKUX
peakuuin,
MOATOTOBKA K
KOHTPOJIBHOM
pabote
VK-1.1,
aborta c yR-12,
1.2 Xuwmaecxoe  u| 6 3 10 6146quor apuuec CTHBIH OIPOC YK-1.3,
(a3oBoe paBHOBeECHE - MaTep TN Y p TK-4.1,
P TK-4.2,
TIK-4.3
Moo
HJT aKTII)/I‘ISCII)(OM YK-1.2,
1.3 TepmonnHamMuveckas 3 6 7 SaHﬂTmo No2 y JlaGoparopHast paborta VK-1.3,
TEOpHUs PaCTBOPOB 6 o Ne2, yctHblii onpoc I1K-4.1,
ouo. p:llo: T;cbcmec [IK-4.2,
JHorp TK-4.3
KUM MaTepuaiaMu
lororoma s
n aKTII)/I‘ISCII)(OM YK-1.2,
1.4 XuMH4decKas 3 5 5 SaHHTI/I}O Ne3 y JlaboparopHas pabora VK-1.3,
KHHETHKA aGora c_ ’ Ne3, ycrHblii onpoc TIK-4.1,
6H6J’E)I/IOF aguuec [IK-4.2,
P K-4.3
KUM MaTepuanaMu




YK-1.1,
Pa6Gora ¢ VK-1.2,
15 [ToBepXHOCTHBIE 5 5,05 oubnuorpagpuiec Vet onpoc YK-1.3,
SIBJICHUS. KHAMU T1IK-4.1,
MaTepHaIaMu T1IK-4.2,
11K-4.3
Hroro no paszueny 17 17 37,05
HWroro 3a cemectp 17 17 37,05 3au€r
Hroro no aucumruinie 17 17 37,05 3a4eT




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

OO0pa3oBarenbHble TEXHOJIOTHH — 3TO LEIOCTHAs MOJeNb 00pa3oBaTeabHOIoO Ipolecca,
CHCTEMHO ONpEACTAIONIas CTPYKTYpy M COJIEp)KaHHE JeATEIbHOCTH OOEHX CTOPOH 3TOrO
npo-uecca (mpenojaBarenss M CTYAEHTA), HMMEIOIIAs LEIbl0 JOCTHKEHUE IUIaHUPYEMBIX
pe3yibTaTOB € TONPaBKOM HAa HMHIMBUAYaJIbHBIE OCOOCHHOCTH €ro  Y4aCTHHKOB.
TexHOIOrMuyHOCTh y4eOHOro Impolecca COCTOUT B TOM, YTOOBI cAenaTh y4eOHbIH mpolecc
[IOJIHOCTBIO YIIPABIISIEMBIM.

OCHOBHBIMU NpU3HAKaMK 00pa30BaTEIbHON TEXHOJIOIMH B €€ COBPEMEHHOM ITOHUMaHHUH
ABJISIOTCA:

— ZieTallbHOE OIMCaHue 00pa30BaTENbHBIX LIETIeH;

— TIOJTalHOE ONUCcaHue (MPOEKTUPOBAHME) CHOCOOOB JOCTIDKEHHS 3aJaHHBIX
pe3yJIbTaTOB-LIEIEH;

— HCIONb30BaHWE OOpPAaTHOM CBSI3M C MEJIbI0 KOPPEKTUPOBKU 00pa30BaTEIbHOTIO
porecca;

— rapaHTUPOBAHHOCTb JOCTUTAEMBIX PE3YJIbTaTOB;

— BOCIPOM3BOJUMOCTb 00Pa30BaTEILHOIO Mpollecca BHE 3aBUCUMOCTH OT MAacTepCTBa
IpenojaBaTes;

— ONTUMAJILHOCTb 3aTPAYMBAEMBIX PECYPCOB U YCHIINN.

Peanu3zanus KOMIIETEHTHOCTHOTO [10/IX0/1a IPEAYCMATPUBAET UCIIOIb30BaHUE B Y4EOHOM
npolecce AaKTUBHBIX M HHTEPAaKTUBHBIX (OpPM MPOBEINEHMUS 3aHATHH B COYETAaHUH C
BHEAYH-TOPHOH paboTOii ¢ 11esbi0 GOPMHUPOBAHUS U Pa3BUTHI TPOPECCHOHATHHBIX HABBIKOB.

1. TpanuuuonHsle 0oOpa3oBaTeNbHbIE TEXHOJOIMM OPUEHTHPYIOTCS Ha OpraHHU3aluio
00pa30BaTEILHOIO  IpoLEcca, IMPEANONAralollyl0 MPsAMYK  TPAHCIALMIO  3HAHUH  OT
IpernojiaBa-TeNis K CTyACHTY (IPEeUMYIIECTBEHHO Ha OCHOBE O0bACHUTEIbHO-MIUTFOCTPATUBHBIX
METOJI0B 00y4eHHUsI). YueOHas AESITEIbHOCTh CTYJ€HTa HOCUT B TaKUX YCJIOBHUAX, KaK IPaBUIIO,
penpo-TyKTUBHBIN XapakTep.

@®opMbl y4eOHBIX 3aHATHUH € UCIIOJIB30BAHUEM TPAAUIIMOHHBIX TEXHOJIOTHI:

WudopmanvonHass jekuust —  IOCIEAOBATEIbHOE  H3JIOKEHHWE MaTrepuaisa B
JUCLUIUIMHAPHOM JIOTHKE, OCYIIECTBIsIEMOE NPEUMYIIECTBEHHO BepOaJbHBIMU CpEICTBAMU
(MOHOJIOT MpernoaaBaTes).

JIaGoparopHas paboTa — opranusanus yueOHoi paboThl ¢ peaIbHbIMU MaTe€pUaTbHBIMU U
MH(OPMALlMOHHBIMU O0BEKTaMH, AKCIEpPUMEHTalbHas paboTa € aHaJIOrOBBIMH MOJEISIMU
peasbHBIX OOBEKTOB.

6 YueOHO-MeTOAMYeCcKOe o0ecriedeHUe CAMOCTOSITeJIbHOI PadoThI 00y4aKoIHXCs
[Ipencrasneno B mpuioxxkenuu 1.

7 OuneHoYHbIe cpeICcTBA A5 POBeAeHUsI IPOMEKYTOYHOH aTTecTaluu
[IpencraBneHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMAIMOHHOE 0O0ecnedeHrue TUCIUIIHHBI (MOTYJIs1)

a) OcHoBHas TUTEpaTYypa:

l.bokmreiin b. C. ®usnueckas XuMus: TEPMOJUHAMHKA UM KMHETUKA [DIEKTPOHHBIM
pecypc] @ yueOnoe mocodue / b. C. Bokmreiitn, M. 1. Mennenes, 0. B. IloxBucHeB. —
OnektpoH. nmaH. — MockBa @ MUCHUC, 2012. — 258 c¢. — Pexum nocryna:
https://e.lanbook.com/book/47443

2.bopucos, M. M. Beenenune B ¢usuueckyro xumuio / WM. M. bopucoB. —
Cankr-IlerepOypr : Jlamp, 2023. — 216 c. — ISBN 978-5-507-46841-6. — Tekcr
snekTpoHusli  // Jlamp  :  3nekTpoHHO-OMOnmMoreuHas ~— cumctema. —  URL:
https://e.lanbook.com/book/351932 (mara o6pamenus: 06.04.2024). — PexuMm gocryma: st



https://e.lanbook.com/book/47443
https://e.lanbook.com/book/351932

0) lomotHuTeIBLHASI TUTEPaTypa:

1. Xumuyeckass KHHETHKa U afcopOulus @ METOJ. yKa3aHUs [UIsl CTYACHTOB IO
muciuminie "dusudeckas xumust” / [D. B. Jronsauna, C. I1. Kioukosckuii, H. 0. CBeunnkoBa
u 1p.] ; MI'TY. - Maraurtoropck : MI'TY, 2013. - 1 snexrpon. ont. auck (CD-ROM). - URL:
https://host.megaprolib.net/MP0109/Download/MODbject/278 . - TekcT : 37eKTPOHHBII.

2.CeunukoBa H. 10. ®a3oBbie guarpammsl . ydebHOe mocobue [mms By3oB] / H. IO.
Cseunukosa, C. B. IOnuna ; MarHuTOropckuii rocy1apcTBEHHbIN TEXHUUECKUN YHUBEPCUTET UM.
I'. Y. HocoBa. - Maruurtoropck : MI'TY um. I'. 1. Hocoga, 2023. - 1 CD-ROM. - 3aru. ¢ tutyi.
skpana. - URL: https://host.megaprolib.net/MP0109/Download/MObject/21184 . - ISBN
978-5-9967-2718-6. - TekcT : 3EKTPOHHBIH.

3. TopmikoB, B.M. OcHoBbl ¢usuueckor xumuu : ydeOHuk / B.W. Topmkos, N.A.
KysnemoB. — 6-¢ m3n. — Mocksa :© Jlaboparopusi 3nanmii, 2017. — 410 c¢. — ISBN
978-5-00101-539-0. — Tekcr : anekrpoHHblii // JlaHb : 37€KTPOHHO-OMOIMOTEYHAsT CUCTEMA. —
URL.: https://e.lanbook.com/book/97412

4. TloBepxHOCTHBIC siBiIcHHs. AncopOums © yueoHoe mocodue / A. H. Cmupuos, H. 1O.
CseunukoBa, C. B. FOnuna, 2. B. lronpauna ; MI'TY. - Marautoropck : MI'TY, 2017, - 1
AIIEKTPOH. OIIT. JICK (CD-ROM). - URL:
https://host.megaprolib.net/MP0109/Download/MObject/1959 . - ISBN 978-5-9967-0966-3. -

TekcT : 2IeKTPOHHBIN.

B) MeToauyeckue ykasaHus:

1. JIaGopaTopHbIi TPAKTUKYM IO (PU3NUECKON XUMUH : y4eOHO-METOIMYecKoe mocooue /
A. H. Cmupnos, H. FO. Ceunuk, C. B. IOguna, 3. B. onpauna ; MI'TY. - Marautoropcex :
MI'TY, 2017. - 1 AJICKTPOH. OIIT. JIMCK (CD-ROM). - URL:
https://host.megaprolib.net/MP0109/Download/MObject/20641 . - TekcT : 3IeKTPOHHBIN.

r) [Iporpammuoe obecneuenue u UnTepuer-pecypceni:

IIporpammHoe o0ecneuenne

HaumenoBanue .
1o Ne noroBopa Cpox eicTBus TUIICH3UN
7Zip CBOOOTHO PacHpOCTPaHIEMOE 0eccpoyHO
FAR Manager CBOOOJHO pacrlpocTpaHsIeMoe 0eccpoyHO
Bbpaysep Yandex [cBoGoaHO pacmpocTpaHsemMoe 0eccpoyHO
IIpodeccnonanbHble 0a3bl JaHHBIX M MH(POPMAIMOHHBIE CIPABOYHbIE CHCTEMbI
Hassanue xypca CchlIKa
IMEKTPOHHEIC pecyperl Oubmuorexn MITY v, https://host.megaprolib.net/MP0109/Web
I'.1. HocoBa
HarnmonaneHast uHQOpMaIMOHHO-aHATUTHYECKAs
cuctema — Poccuiickuii  mugexc  Haysnoro|URL: https:/elibrary.ru/project_risc.asp
mutuposanus (PUHIL)

9 MaTepuaJIbHO-TeXHHYECKOe 00ecredeHrue TUCIIUIIIHHBI (MOTYJIs1)

MaTepI/IaJ'IBHO-TeXHI/I'-IeCKOe oOecrieueHue JUCHHUIIIIMHBI BKJIIFOYACT:


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://host.megaprolib.net/MP0109/Web
https://elibrary.ru/project_risc.asp

MarepHuaabHO-TEXHHUECKOE oOecrieueHue JUCLUTUTAHBI BKJTIOYAET:
MartepuanbHO-TeXHUYECKOE O0ecrieueHne TUCIUIUINHBI BKIIIOYAET:

1. Yuebnas ayautopus JUisi IPOBEICHUS 3aHATUN JICKIIHOHHOTO TUIIA OCHAIIICHA!

- TEXHUYECKHUMH CpEICTBAMHU OOyuYeHHs, CIYXKAaIlUMU JUIsl TPEICTaBICHUS Y4eOHOM
uHpopManuu OOJIBIION ayAUTOPUHU: MYJIbTUMEIUHHBIMU CpEACTBA XPAaHEHUS, IMepenadyd u
MpeACTaBICHHS Y9eOHOH HHPOPMAIIHH;

- CTIeUUAIN3UPOBAHHON MEOETIBIO.

2. YyeOHas ayautopus Il TPOBEICHHS J1abOpaTOpPHBIX 3aHATUN «JlabopaTopus
¢du3nUecKoil XUMUM OCHAIIEHA TAOOPaTOPHBIM 000PyIOBaAHUEM:

- yCTaHOBKA JIJIs1 OIPE/ICIICHNE UHTErPaIbHON TEIJIOTHI PACTBOPEHUS COJIH;

-YCTaHOBKA IS ONIPEeNICHHI TETIOTHI HCTIAPEHUS YUCTOM )KUIKOCTH;

-OropeTku U naboparopHas Mocyna Jis MPUTOTOBIEHUS PACTBOPOB /ISl 1a0OpaTOPHOM
«TpeTtuit KOMIIOHEHT B ABYXCJIIOMHOM KUJIKOCTHY;

- yCTaHOBKa [JIsl OMNpEIENICHUs BIMUSHUS TEeMIepaTypbl Ha CKOPOCTb XHMHUYECKOM
PEaKIH.

3. YueOHast aynuTopus Ui TPYIIOBBIX M MHIWBUIYaJbHBIX KOHCYJIbTAIMM, TEKYIIETO
KOHTPOJISI ¥ TPOMEKYTOUHOM aTTECTallMU OCHAIIICHA!

- KOMITBIOTEpHO# TexHKKO# ¢ makeTom MS Office, ¢ moakitoueHnem k cetu «MHTEpHET»
U C JOCTYIIOM B DJIEKTPOHHYIO HH()OPMAITMOHHO-00pa30BaTEeNbHYIO CPETY YHUBEPCHUTETA,

- CHIeIHAIM3UPOBAHHON MEOEIbIO.

4. [TomenieHue 115t CAMOCTOSITEILHOM PabOThI OCHAIIICHO:

- KOMITBIOTEpHO# TexHKKO# ¢ maketom MS Office, ¢ moakitoueHnem k cetu «MHTEpHET»
U C JOCTYIIOM B DJIEKTPOHHYIO HH()OPMAITMOHHO-00pa30BaTeNbHYIO CPETY YHUBEPCHUTETA,

- CHIeIMAIM3UPOBAHHON MEOEIbIO.

6. Ilomemenune pans XpaHeHHss W TNPO(UIAKTUYECKOTO OOCITYXHBaHHUA Yy4eOHOTO
000py/I0BaHUS OCHALIECHO:

- CHIeMaIM3UPOBAHHON MEOEIIbIO: CTeIIaKaMHU JJIsl XpaHEeHHs y4eOHOTro 000pyJ0BaHMUS;

-MHCTPYMEHTaMH JJIsl PEMOHTa y4eOHOro 000py10BaHuUS.



Ipuioxkenne 1

6 YueOHO-MeTOqMYEeCKOE 0OOecTIeYeHHe CAMOCTOATEIBLHOM padoThl 00y4Yarommxcst

Ilepeuens nabopamopnvix pabom
1. OrmpeneneHuie UHTErpaIbHON TEIIOTHI PACTBOPEHUS COIU
2. Tperuili KOMIIOHEHT
3. BuwusHue TeMmeparypbl Ha CKOPOCTh XMMHUYECKOH peakiuu
4. AncopOrus Ha TpaHHIIe )KUIKOCTb-Ta3

AOMAIIHEE PACYETHO-I' PAODHYECKOE 3A/IAHUE Nel
«Tepmoounamuueckuil AHaIU3 XUMUYECKUX PeaKyuily

HUccaenoBanme 1

Jnst peakiiuy BBIOJHUTD CJICTIYIOLIEE:
1.1.CocTaBuTh ypaBHEHHE 3aBHCUMOCTH OT TEMIIEpaTyphbl BEJIMYMHBI TII0BOTO 3ddekra A\H®, =
f(T) u usmenenus surponuu ,S°; = f(T).
1.2.Boruncauth BeauduHbl ACp, aAH®: | AS°;, AG°: u InK, mpu Heckoibkux Temmeparypax,
3HAUEHUS KOTOPBIX 33JIAI0TCSl TEMIIEPATyPHBIM HHTEPBAIOM U IIarom temrepatyp. [lonydeHHbIe
3HAUEHMs UCHOJIb3YIOTCA IPU NOCTpoeHnH rpadukos B koopanHatax ACp—T; AH% —T; AS°% —T;
AG°% —Tu InK, - 1/T.
1.3.ITomb3ysce rpaduxom InK, — 1/T , BeiBecTH npubimxenHoe ypapHeHue suza InK, = A/T + B,
rae A, B — mocrosiHHBIE.

HccaenoBanue 2

2.1. Ucnonw3ys npasuio ¢a3 ['mb6ca, 11 paccMaTpruBaeMOi CUCTEMBI ONPENIENUTh KOIUYEeCTBa
(a3, He3aBUCUMBIX KOMIIOHEHTOB M YHCJIO CTETIEHEW CBOOOIBI.

2.2. Onpenenutb BO3MOKHOE HAIIPABIEHUE ITPOTEKAHNS MCCIEAYEMON PEAKIIMM U PaBHOBECHBIN
coctaB razoBoil ¢as3sl npu pgasnenun (klla) m temmneparype (K). Ilpu pemenun 3amauu
HICIIOJIb30BaTh BBIBEJICHHOE B HccienoBaHuu 1 smnmpudeckoe ypaBHenue InK,=A/T+B wu
JIAaHHBIE 00 UCXOJIHOM COCTaBE ra30Boi (pa3bl

2.3. YCTaHOBUTbH HAIIPaBICHHE CMEILIEHUS COCTOSHUS PAaBHOBECHUS PaCCMAaTPUBAEMOM CHCTEMBI
pu:

a) yBEJIMUYEHUH JIaBJIeHUs (TIOCTOSIHHAS TEMIIepaTypa);

0) yBeJIMUEHUH TeMITEpaTypbl (IIOCTOSIHHOE /1aBJICHUE).

Cnucok BOIIPOCOB JIA 3a4€Ta 10 JTUCHUIIJINHE «Puznyeckas XuMus

1. OcHoBHBIE TOHSITHS TEPMOIMHAMUKHU.

2. Tlepsoriii 3ak0oH TepMoarHaMuKu. [lonsTHE O TermoBoM 3¢ deKTe, TerIoTs 00pa3oBaHus,

ropeHusi, pacTBopeHus, (pa3oBbIx npespaieHuil. 3akoH ['ecca. Pacuers! o 3akony ['ecca.

Bnusinue Temnepatypsl Ha TEII0BOH 3¢ dexT.

3akon Kupxroda. Pacuets! TermmoBsix a3dexron o 3akony Kupxroda.

Bropoii 3aKk0H TEpMOITMHAMUKH.

TepMmoanHamMuyeckue QyHKIMHU, XUMUYECKUI MOTEHIIMAJ, OOLIME yCIOBUS PAaBHOBECHS

cucreM. DHeprusi ['mb0ca u sHeprusi ['enbMronbla Kak KpPUTEPHM, ONpPEEISIONINE

HaIpaBJIEHUE U Mpees NPOTeKaHHUs MPOIECCOB B HEM30JIMPOBAHHBIX CUCTEMAX.

7. Tlonarue o ¢a30BOM paBHOBECHH, OCHOBHBIE OmNpeeNeHHs (Ha30BOrO PaBHOBECHS.
[TpaBumno ¢a3 ['m66ca, ero mpuMeHeHHE.

8. ®a3oBoe paBHOBECHE B OJHOKOMIIOHEHTHBIX cucTeMax. YpaBHeHue
Knaysuyca-Knaneitpona, pacueTsl OCHOBAHHBIE HA TOM ypaBHEHUE.

9. VYcioBHs XMMHUYECKOTO paBHOBECHS. 3aKOH JEHCTBYIOMIMX Macc (TEPMOJUHAMUYECKHIA).

o0k w



10.
11.
12.

13.

14.

15.
16.
17.

18.
19.

20.
21.

22.
23.
24,
25.
26.
217.
28.
29.
30.
31.
32.

KoHcTaHTa XMMHY€CKOTr0 paBHOBECHSI.

Bunpsl koHCTaHT paBHOBecHs. PaBHOBECHS B FeTEpOreHHBIX CHCTEMAX.

BnusiHue TemnepaTypsl Ha KOHCTAaHTY paBHOBECHSL.

HanpaBnenue peakiuil B 3aKpbITBIX CHCTEMax. YpaBHEHHE H30TE€PMbl XUMHMUYECKOM
peakuuu Bant-T'odda, ee mpakTuueckue npuiiokeHus. YpaBHEHHE H300apbI-M30X0PbI
peakuuu. MeToJibl pacyeTra KOHCTAaHThl paBHOBECHSL.

[IpaBuno Jle-lllarenbe, €ro mnNpakTHUYECKOE MNpPUMEHEHWE. BiusHue [aBlIeHUS Ha
IIOJIOKEHHUE PABHOBECHUS.

Peanbhble ra3el. Onucanue peabHbIX Ia30B C UCIIOJIb30BAHUMEM BUPUAJIbHBIX YPAaBHEHUH.
Temneparypa  boinsa.  CMmbicn  BUpPHQIBHBIX  KOd(DUIMEHTOB.  YpaBHEHHUE
Ban-nep-Baansca. O¢ddexr xoyns — Tomncona. Temneparypa naepcun. CxmkeHue
ra3os.

Onpenenenne nouATHs “pactBop”’. CrocoObI BEIPAXKEHUS COCTaBa PACTBOPOB.

Bausinue pa3nuuHbIX GakTOpOB Ha PaCTBOPUMOCTD.

Mopnenu pacTBOpOB: HjealibHbIE (COBEPILEHHbIE) 1 OECKOHEUHO pa30aBiIEHHbIE PACTBOPSI,
UX OTJIMYHUE OT PeasIbHbIX PACTBOPOB.

3axonbl Payns u I'enpu. [lapunanbHblie MOJISpHBIE BEIMYUHBL, UX OIPECIICHUE.
CpoiicTBa pa30aBIEHHBIX PaCTBOPOB HE IEKTPOIMTOB. JlaBieHue napa HaJl pacTBOPOM,
TEeMIEpaTypa KUIEHUS U 3aMep3aHusl.

OcHOBHBIE IOHATHS XMMUYECKON KNHETUKU.

Crioco0b1  ompeneneHust cKopoctH peakuuud. DopmanbHas KWHETHKA T'OMOTEHHBIX
peakuuil. 3aKOH JEHCTBYIOLIUX Macc.

Ilopsiaky peakuuii 1 UX MOJIEKYJISIPHOCTb.

Peakiuu nepBoro, BTOporo u n-ro mops,IKoB.

Kunernyeckue ypaBHeHUs U1l peaKLUil Pa3InYHbIX MTOPSIIKOB.

[Tepuon nomynpeBpalieHus.

KoHcTaHTa ckopocTH peakiiuy, ee CBOWCTBA, pa3MEPHOCTH U OTIpEACIEHUSI.

MeTtoap! onpeniesieHns NOpsAAKa PEaKIUH.

[ToBepxHOCTHOE HATSKEHHUE, METO/IbI €70 U3MEPEHUSI.

AncopO1ysi, OCHOBHBIE ITOJIOKEHUS U YPaBHEHHUS a/ICOPOLIHH.

VpaBuenue ['u66ca.

Ypasuenue OpenHuixa. YpasHenue JIeHrmMoopa.

3aBUCUMOCTbH a/ICOPOIIUU OT TEMIIEPATYPBHI.



puioxenne 2

7 OIIeHO‘leIe cpeacrea AJisd MpoBEeACHUSA l'[pOMe)KyTO‘lHOﬁ aTTeCTallumn

a) HHaHpreMLIe pe3yJbTaThbl oﬁyqe}mﬂ H OIICHOYHBIC CpeaACTBA AJIsl IPOBECACHUSA l'[pOMC)KyTO‘IHOfI aTrrecramum.:

CTpyKTYpHBIH 3JIEMEHT
KOMIIETEHIH

[Tnanupyemsble pe3ynbTaThl 00y4eHHUS

O1eHOYHEIE cpe€acTBa

YK-1 Cnoco0OeH ocymecTBIISATh MOUCK, KPUTHUECKUH aHAJIN3 M CUHTE3 HH(POPMAIUY, TPUMEHSITh CHCTEMHBIHN MOIX O JAJIsl PEUICHUS IIOCTABJICHHBIX 3a/1a4

VK-1.1 Ananmusupyer 3ajgady, Bblienss ee | Cnucok BOIIPOCOB AJIs IPOBEACHUS 3a4eTa 10 AUcCHUIIMHE Pu3ndeckass XUMUS
0a3oBbIC cocrapistonue, | 1. OCHOBHBIE TOHATHUS TEPMOJIUHAMUKH.
paccMaTpuBaeT u npeiaraer | 2. [lepBbiil 3akoH TepmoguHamuku. IloHsTHE O TemoBOM >(QeKTe, TemIoThl
BO3MOJKHBIE ~ BapUaHTBl  PEIICHUS 00pa3oBaHus, TOPEHUs, pACTBOPEHUS, (Pa30BBIX MPEBPALICHUN.
IOCTaBJIEHHOW 3anaun, oueHuBas ux | 3. 3akoH I'ecca. Pacuersl mo 3akony I'ecca.
JOCTOWHCTBA M HEJIOCTATKU 4. BnusiHAE TeMIIepaTyphl Ha TEIUIOBOU Y QEKT.
5. 3akon Kupxroda. Pacuets! TerioBsix 3¢ dextoB no 3akony Kupxroda.
6. BTopoii 3aK0H TepPMOINHAMHKH.
7. TepmoauHamuueckue (QyHKIUM, XHMHYECKUH MOTEHIUaN, OOLIMe YCIOBUS
PaBHOBECHSI CUCTEM.
8. OHeprus ['mb6ca u sHepruss I'enbMronbiia Kak KpPUTEPHM, ONPEAEISIONINE
HarpaBJICHUE U TIPEJIelT TPOTEKAHUS TIPOLIECCOB B HEM30JIMPOBAHHBIX CHCTEMAX.
9. IlonsaTHe o pa30BOM paBHOBECHM, OCHOBHBIE ONpeieieHUs (ha30BOr0 PABHOBECHS.
[TpaBuiio a3 I'n66ca, ero npuMeHeHue.
10. da3oBoe paBHOBeCHE B OIHOKOMIIOHEHTHBIX CUCTEMAX.
11. VYpaBuenue Knay3uyca-KnaneiipoHa, pacdeTrbl OCHOBaHHbIE Ha 3TOM
ypaBHEHHE.
YK-1.2 Onpenenser, UHTEPIPETUPYET u | 3agaum 1J1sl CAaMOCTOATEIbHOTO pelieHusl U3 NPogecCHOHAIbHOI AeATeTbHOCTH

pamxupyer uHpOpMalnoo, TpeOyemyro
JUIL pelIeHUs] TIOCTaBJICHHOM 3ajauu;
OCYILIECTBISIET MOMCK HMH(OpMAaLUU IO
Pa3IUYHBIM THIIaM 3aIpOCOB

3agaya 1
Hcxons u3 cneayonmmx TepMOXUMUYECKUX YPaBHEHUI:
1) H,+0,=H-0, . AH"=-184 kJx,
2) H,0,=H,0+0,50,;, AH’=-96 kJ[x,
oIpeieNIuTe TerI0BoN APHEKT peaKkiuu:




CTpYyKTYpHBII 3JIEMEHT
KOMIICTCHIIU

[Tnanupyemsble pe3ynbTaTbl 00y4eHHUs

O1eHOYHEIE Cpe€acTBa

3) Ho+0,50,=H,0, AH’=?

YK-1.3

[Tpu 06paboTke nHpOpMAIMK OTINYAET
(GbakTel OT MHEHHWH, WHTEPIpPETAIH,
OIICHOK,  (GOpMHUPYET  COOCTBCHHBIC
MHEHHSI W CYXICHHS, apryMEHTHPYET
CBOM BBIBOJIbI M TOUKY 3pEHUS

[IpoBecTn TEpMOAMHAMHUYECKUN aHAIU3 PEAKLIUN
JOMAIITHEE PACYHETHO-TPA®HNYECKOE 3AJJAHUE Nel
«TepmonnHaMHUUECKN aHAIN3 XUMHYECKHUX PEAKLUID)
HUccaenoBanme 1
J1J1s peakIuu BBIOJIHUTE CIICTYIOIIEe:
1.1.CocTtaBUTh ypaBHEHHE 3aBHCHMOCTH OT TEMIEpaTypbl BEJIMYMHBI TEIIOBOTO
apdexra \H®, = f(T) u usmenenust sutporuu AS°, = f(T).
1.2.Beruncnute BemuuuHbl  ACp, AH®: | AS°, AG° u InK, npm Heckonbkux
TEeMIepaTypax, 3HAUCHUSI KOTOPBIX 3a/Ial0TCS TeMIEepPaTypHbIM HHTEPBAJIOM H LIArOM
temneparyp. [lonmydeHHbIE 3HAUEHUS HCIIOJB3YIOTCS TPU TIOCTPOSHUHU TpaUKOB B
koopmuHatax ACp— T; AH % —T; AS% —T; AG°% — T u InK, — U/T.
1.3.ITonb3ysce rpapuxom InK, — 1/T , BeiBecTu npubnuxeHHoe ypaBHenue uja InK, =
A/T +B, rne A, B— nocTosgHHBIE.

[1K-4 Crioco6eH opueHTUPOBATHCS B OCHOBHBIX ITpo0ieMax TeXxHoc(epHOo# 0€301MacHOCTH; MPUHUMATh Y9aCTHE B HAYYHO-HCCIIEIOBATEIHCKUX
pa3paboTkax mo npouiIro MOArOTOBKH: CUCTEMATU3UPOBATh MH(OPMAILIHIO TI0 TEME HCCIeA0BaHUMN, TPUHIUMATh y4acTHE B SKCIIEpUMEHTaX, 00padaThiBaTh
MIOJIy4YE€HHBIE JAHHBIE; PellIaTh 3a/1a4M MPo(heCcCHOHATBHOM AeSITENbHOCTH B COCTaBE HAYYHO-UCCIIE0BATEIbCKOT0 KOJUIEKTHBA; UCII0JIb30BaTh 3aKOHBI U
METO/]IbI MAaTEMATHUKH, ECTECTBEHHBIX, TYMAHUTAPHBIX U SKOHOMHUYECKHUX HAyK MPH PelIeHUH MpodeccroHalbHbIX 3a7a4; MPUMEHSITh Ha MPAKTUKE HABBIKH
MIPOBEACHUS M OTIMCAHUS UCCIIEAOBAHUM, B TOM YHCJIE IKCIIEPUMEHTAIbHBIX

[1K-4.1

B cocTtaBe Hay4HO-UCCIIEI0BATEIBCKOTO
KOJUICKTHBA TNPUHUMAET Yy4acTHe B
pa3paboTKe U IKOJIOT0-IKOHOMHUYECKOM

00OCHOBAHUU TJIAHOB BHEIPEHUSI HOBOM
MIPUPOIOOXPAHHOMN TEXHUKHU 51
TEXHOJIOTUH, HKOHOMUYECKOM
peryampoBaHuu MIPUPOTOOXPAHHOMN

ACATCIIbBHOCTH OpraHnu3allun

Crnircok BONpoCoB ISl TPOBE/ICHUS 3a4eTa M0 TUCIUIUINHE
1. VYcioBus ~ XUMHUYECKOTO  pPaBHOBECHS. 3aKoH
(TepMOIMHAMUYECKHUI).

KoHcTaHTa XUMHUYECKOTO paBHOBECHS.

Bunbl kOHCTaHT paBHOBecUs. PaBHOBECHS B T€TEPOr€HHBIX CUCTEMAX.

BimsHue TemnepaTypbl HA KOHCTaHTY PaBHOBECHS.

Hanpasnenue peakiuii B 3aKpbITIX CUCTEMAX. Y paBHEHHUE U30TEPMbI XUMHUUYECKOI
peaxiuu Baut-T'odda, ee mpakTH4ecKue MPUIOKESHHUS.
VYpaBHeHHe H300apbl-U30XOphl  peakuuu.  MeTosl
paBHOBECHSI.

HeﬁCTBYIOHIHX Macce

agbrwmn

KOHCTAHTBI

o

pacdera




CTpYyKTYpHBII 3JIEMEHT

[Tnanupyemsble pe3ynbTaTbl 00y4eHHUs

O1eHOYHEIE Cpe€acTBa

KOMIIETEHIIUH
7. IlpaBuno Jle-IllaTenbe, ero mpakTU4YecKoe NMpUMEHEHHE. BimsHuEe naBiieHHS Ha
I10JIO’)KEHHUE PABHOBECHS.
8. Omnpenenenne NOHATHUS “pacTBOp’”.
9. CnocoObI BEIpaXEHHS COCTaBa PaCTBOPOB.
10. BimstHue pa3nudHbIX GaKTOpoB Ha PaCTBOPUMOCTb.
11. Monenu pacTBOpOB: HealbHBbIC (COBEpPIICHHBIC) U OECKOHEYHO pa30aBICHHBIE
pPacTBOPBI, UX OTJIMYHE OT PEaIbHBIX PACTBOPOB.
12. 3akons! Payns u I'enpu. [lapunanbHbie MONSpHBIC BETHYUHBI, HX ONPEICIICHHE.
13. CpoiicTBa pa30aBIeHHBIX paCTBOPOB HE JJIEKTPOIUTOB. J[aBneHue mapa Hajl
pacTBOpPOM, TEMIEpATypa KUIIEHUS U 3aMEp3aHMsL.
[1K-4.2 B cocraBe HaydHO-MCCIE10BATENBCKOTO | 3a1a4u AJIs1 CAMOCTOSITE/ILHOIO pellleHus U3 Npo¢ecCHOHAILHOM 1eATEeJIbHOCTH
KOJUIEKTHBA TPUHMMAaeT YydyacTue B|3amaual
pa3paboTke MEpOTIPUATHIA o | Omnpexnenute 3uTponuto 15t Cl, mpu Temneparype 625°Cu  pmasnenuu 35,5kI1a.
CHIDKEHUIO MTOXKAPHBIX U APYTUX PUCKOB | JlaHHBIE, HEOOXOaUMBIE A pacyeTa  (CTaHAAPTHYIO SHTPOIHIO, 3aBUCUMOCTD
Ype3BbIYAHBIX CUTYaLUN TEIUIOEMKOCTH OT  TEMIIepaTypbl) B34Th U3 crpaBoyHuka. Cunrars Cly uieanbHbim
ra3oM.
[1K-4.3 B cocrase HayyHO-uccnenosarenbckoro | [IpoBecTn TepMoguHaMuYecKUii AHAIHU3 peaKuH

KOJUIEKTHBA TPUHUMAaET Yy4yacTHE B
OLICHKE pE3yJIBTaTUBHOCTH u
3¢ (HEKTUBHOCTU CUCTEMBI YIPABIIECHUS
OXpaHo Tpyaa

JAOMAIIHEE PACYETHO-I'PA®HYECKOE Nel

«TepmoouHamuueckuil AHANU3 XUMUYECKUX pearyuil»

34/JAHUE

HccaenoBanue 2

2.1. Ucnonws3ysa npasBuio ¢a3 ['mb0ca, 11 paccMaTpuBaeMOl CUCTEMBI OIPEICIIUTh
KonuyecTBa (a3, He3aBUCUMBIX KOMIIOHEHTOB U YHCIIO CTENEeHEeH CBOOO/IbI.

2.2. Omnpenennts BO3MOXXHOE HAIIPaBICHUE IPOTEKAaHUS HCCIEAYEMOM pEakIuH U
paBHOBECHBIN cocTaB ra3zoBoit (aszel npu naBnenun (xlla) u remnepatype (K). ITpu
pElIeHNnH 3a/ayd HMCIOJIb30BaTh BHIBEACHHOE B MCCIENIOBAaHUU | HSMIMpPUYECKOE
ypaBHeHue InK,=A/T+B u nanHble 06 HCXOHOM COCTaBe Ta30BOM (a3bl

2.3. YCTaHOBUTH HAIIpaBJICHUE CMENIEHUSI COCTOSHHS PABHOBECHUSI PACCMATPUBAEMOMN




CTpYyKTYpHBII 3JIEMEHT
KOMIICTCHIIU

[Tnanupyemsble pe3ynbTaTbl 00y4eHHUs

O1eHOYHEIE Cpe€acTBa

CUCTEMBI MpHU:
a) YBEJIMYEHUU JaBJieHUs (IOCTOSIHHASI TEMIIEPATypa);
0) yBeTUUYCHUH TeMIIepaTypsl (TOCTOSTHHOE JaBJICHHUE).




0) ITopsinok npoBeneHust NPOMEKYTOYHOM aTTeCTALMH, TOKA3ATEJM H KPUTEPHH
OLICHUBAHUS:

[IpoMexyTouHass arrecTanuss IO JAWCLUIUIMHE BKJIKOYACT TEOPETUYECKUE BOIPOCHL,
MO3BOJISIOIINE OLCHUTh YPOBEHb YCBOCHUS O00YYAIOUMMHUCS 3HAHUM, M MPAKTUYECKHUE 3aaHHUs,
BBISBJIAIOLINE CTENEHb CPOPMUPOBAHHOCTH YMEHUH U BIIQICHUH, IPOBOIUTCS B (hopMe:

- BBITTOJIHEHUS U 3alIUTHI 1a00paTOPHBIX padoT;

-BBITNIOJIHEHUS M 3aLUThI JOMAlIHEN pacueTHO-TrpaduuecKoil paboTsl;

- 3a4eTa.

Beinosnnenune 1a6opaTtopHbIX pabOT NPOBOIUTCA B YYEOHBIX ayJUTOPUAX AJIS IMPOBEAECHUS
71a00paTOPHBIX paboT MO AUCHUILTHHE «DHU3NUECKask XUMHSD) 101 PyKOBOJICTBOM IpENoIaBaTers,
pacyer M MOArOTOBKAa K caade jabopaTOpHOMl pabOThl OCYILECTBIAETCS OOydYaroUIMMCs
CaMOCTOSITEIIBHO.

Kpurepuu onenuBanust 1a00paTOPHBIX pabOT: «3aYTEHO», «He 3aUYTEHO».

Jomamissas pacyeTHo-Tpadudeckass paboTa BBIIOIHAETCS CaMOCTOSITEIbHO, B IIpOLIECCE ee
HanucaHusl 00y4aroluiicsi pa3BUBaeT HABBIKM K HAy4YHOM paboTe, 3aKperuisisi U OJHOBPEMEHHO
pacmmpsis 3HaHUs, IMOJYyYEHHBIE IIPU U3ydeHuHn Kypcea «Pusndeckas Xumus». 1Ipu BbIoIHEHNH
KypcoBOi pa0oThl oOyuarouuiics AOJDKEH IOKa3aTh CBOE YMEHHE paboTaTh CO CIIPaBOYHOM
JUTEPATYPOU U APYTMMU JIUTEPATYPHBIMU UCTOYHUKAMH, & TAKKE BO3MOKHOCTH aHAJIM3UPOBATH
IIOJIyYEHHBIE PE3YJIbTATHI.

Kpurepun oneHuBaHus AOMAIIHEHl pacdyeTHO-TpadUUecKoil paboOThl: «3a4YTEHO», «He
3a4YTEHO».

IMoka3aTeu U KPUTEPUH OIIEHUBAHUSI 3a4eTAa:

— OHLCHKY «3a4YTE€HO0» CTYACHT IIOJIYy4a€T, €CJIM MOXKET IMOKa3aTb 3HAHU Ha YPOBHE
BOCITPOMU3BCACHUA U 00BACHEHHS I/IH(bOpMaIII/II/I, HWHTCIUICKTYAJIbHBIC HABBIKHM PCHICHUSA TPOCTBIX
3ala4v, MOKECT OaTb OLICHKY HpeHHO)KeHHOﬁ CUTyalluu.

— OICHKY «HE€3AYTCHO0» CTYACHT I10JIYYacT, €CJIM HC MOKCT ITOKa3aTb 3HAHWA Ha YPOBHC
BOCIIPOU3BCACHUA U 00BSICHEHHS PIH(I)OpM&I.[PIH, HE MOXKCT ITOKAa3aThb HHTCIIJICKTYAJIbHBIC HABBIKH
PEIICHHUA ITPOCTHIX 3a/1a4, JaTh OLUCHKY Hp@I[J'IO)KGHHOfI CUTYyalluH.



