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JIucr aktyanusanuu padoyeii nporpaMmbl

Pabouast mporpamMmma repecMoTpena, 00CcykaeHa u 0100peHa s peanuzanuu B 2022 - 2023
yueOHOM rofy Ha 3aceqaHuu Kadeapsl MeTamTyprud ¥ XMMUYECKUX TEXHOJIOTHIA

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. iapquKo

Pabouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st peanmsanuu B 2023 - 2024
y4eOHOM roy Ha 3aceqaHuu Kadeapbl METauTypriud 1 XAMHUYECKUX TEXHOJIOTHIA

[Ipotokom ot 20 r. Ne

3aB. kadeapoii A.C. iapquKo

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peanmsanuu B 2024 - 2025
y4eOHOM roy Ha 3aceqaHuu Kadeapbl MeTauryprud U XAMHYECKUX TEXHOJIOTHIA

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

Pabouas nporpamma nepecmotpeHa, o0cyxieHa u ogoopena s peanuszanuu B 2025 - 2026
y4eOHOM Toy Ha 3aceaHuu Kapeapsl MeTauTypriud i XHMHYSCKAX TEXHOJIOTHH

[Iporokomn ot 20 1. Ne

3aB. kadeapoii A.C. XapueHko

Pabouas mporpamma nepecmMoTpeHa, o0cyxieHa u ogoopena st peanuszanuu B 2026 - 2027
y4eOHOM ToJTy Ha 3aceaHuu Kapeapsl MeTauTypriud i XHMHYECKAX TEXHOJIOTHH

[Iporokom ot 20 . Ne

3aB. kadenpoii A.C. iapquKO

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamsanuu B 2027 - 2028
y4eOHOM rojy Ha 3aceqaHuu Kadeapbl MeTaryprud 1 XUMHYECKUX TEXHOJIOTHIA

IIporokomor 20 1. Ne

3aB. kadenpoit A.C. YapquKO




1 Iles1u ocBOEHUSI T CHMUTLTHHBI (MOLYJI51)

[enbro ocBOeHUS TUCHUTUIMHBI «Du3nueckas XuMusi» SBIISICTCS:

JOCTH)KCHHUE BO3MOKHOCTH OMHCHIBATh BPEMEHHOU X0]1 XUMHUYECKUX
(U3UKO-XMMHYECKUX TIPOIIECCOB HAa OCHOBE WCXOJHBIX CBOWCTB CHUCTEM M BEIIECTB HX
COCTABJISIIONINX, & TAKKE KOHCUHBIN PE3YJIbTaT COOTBETCTBYIOIIHMX IIPOIIECCOB.

2 MecTo THCHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30BaTe/JIbHOI MporpaMMal

HNucnummmaa ®usnyeckass XUMHUS BXOAUT B 00s3aTeNbyl0 YacTh Y4eOHOro IjIaHa
00pa3zoBaTeIbHON MPOTPAMMBI.

JUis  w3ydeHus  JAWCHMUIUIMHBI  HEOOXOAWMBI  3HAHUS  (YMCHHS,  BJAJICHUSA),
c(hopMUpOBaHHBIC B pE3YJIbTATE U3yUYCHUS AUCITUTUIHH/ TPAKTHK:

dusnka

XuMus

3Hanus (YMEHUS, BIaJICHUs), MOTYICHHBIC TTPH M3yYEeHUHW TAHHOW IUCIUTLIMHBI OyIyT
HEOOXOIUMBI 17151 U3YUCHUS] JUCIUILITNH/TPAKTHK:

Xumust GI0TOPEareHToB

®dJroTalMOHHEBIN METO 000TaIIEHUS

3 Komnerenuun ody4aromierocs, popMupyemMbie B pe3y/ibTaTe 0CBOCHUS

AUCHUILINHBI (MOAYJIS) ¥ IJIAHUPYeMble Pe3yJIbTAThl 00y4eHu s

B pesynbrate ocBoeHHsS AUCHUIUTUHBI (MOIyJs) «DPu3ndeckas XUMUS) 00YJarOUUiics
JIOJDKEH 0071a/1aTh CIISAYIOUIMMU KOMIIETeHLIUAMU:

Kon nanukaTopa WNHnukaTop TOCTHKEHUS KOMIIETCHITUN

OIIK-18 Criocoben yyacTBOBaTh B HCCIIEIOBAHUAX 00BEKTOB MPO(PECCHOHATBHOM NS TeTbHOCTH
U UX CTPYKTYPHBIX JIEMEHTOB

OIIK-18.1 Ocy1iecTBiseT CHUCTEMATU3aLUI0 HCXOIHBIX JIAHHBIX 00 O0OBEeKTe
WCCIICIOBAHHS

OIIK-18.2 Hcnonb3yeT METOIMYeCKHe OCHOBBI BBIOJIHEHHS] HayYHBIX MCCIIEJOBaHUMN
1 00pabOTKH UX PE3yJIbTaTOB




4. CTpyKTYpa, 00bEM U coiep:kaHue TUCHHUIIINHBI (MOIYJIS)
OO0mmast TpyI0eMKOCTh AUCIHILTUHBI cocTaBiseT 3 3aueTHbIX eauHui 108 akan. gacos, B ToM
qHCIe:
— KOHTaKTHas pabora — 55,9 akaj. 4yacos:
— ayauTopHas — 54 akaJl. 4acos;
— BHeayauTopHas — 1,9 akaj. 4acos;
— camocTosTenpHas padota — 52,1 akaz. 4acos;
— B (hopMe nmpakTudeckoit moaroroBku — 0 akaj. yac;

dDopMa aTrrecTaluu - 3a4cT

AynuropHas ) =
o | KOHTaKTHas pabota E 3 ®dopma TeKyIero
Paznen/ tema S (B axaz. yacax) & = Bux KOHTpOJIA Kon
g S S| camocTosTensHOlM YCIIEBAEMOCTH U
JIUCIUILIAHEI 3 = . | xommeTeHIMK
@) 2 £ paboThI TIPOMEKYTOYHOM
Tlex. mab. | mpaxr. zZ'9 aTTecTalyy
3aH. 3aH. | O &
1.
IToaroroBka k
1.1 TIpemmer u MeTOIpbI, aBopaTopHo-
TTOHATHSA 51 3a1a4un
. MIPaKTHIECKOMY JlaGopartopHast OIIK-18.1
usiieckoii XU 9 10 3aHsaTUIo Nel, pabota Nel,
XuMunyeckast o OIIK-18.2
pabora ¢ YCTHBIN OMPOC
TEPMOJMHAMUKA.  3aKOHBI GG MOrpaduucc
TCPMOIMHAMHKH. KHM MaTepuaiaMu
1.2 XuMuueckoe u PaGora c OMK-18.1
($asoBoe paBHOBeCHE 9 | 62H 10 ffﬂﬁ%ﬁ:&i Vernbiii onpoc  |OIMK-18.2
IlogroroBka k
nabopatopHomy Jla6oparopmass |OIIK-18.1
1.3 TepmoauHamuuecKas 5 9 621 10 3aHATHIO No2, paGota No2 OIK-18.2
TEOpHsI PacCTBOPOB pabora c CTHBL on_ (;c :
oubnnorpaguuec Y P
KHUM MaTepuagaMu
ITonroroBka x
71a00paTOpHOMY
3aHATHIO Ne3, JlaGoparopHas
pabora ¢ pabota Ne3,
14 oBeDXHOCTHELE 6ubmuorpaguuec | ycrneii onpoc, [OIK-18.1
snlznem/m PXHO 9 6/3,21 22,1 |kum marepuanamu,| crnada PTP Nel  |OITK-18.2
BeItoaHeHue PI'P «AncopOmms»,
Nel «AncopOims»,|  KOHTpOJIBHAsS
MOATOTOBKA K pabora
KOHTPOJIbHOU
pabore
Wroro no pazneny 36 |18/7,21 52,1
Hroro 3a cemectp 36 |18/7,21 52,1 3a4éT
Hroro no aucumruinye 36 181//17 2 52,1 3a4eT




5 Obpa3oBare/ibHbIE TEXHOJIOTHH

OOpa3zoBarenbHbIe TEXHOJIOTUU — 3TO LEJIOCTHAs MOJAETh 00pa30BaTEeNBbHOIO IMpoIecca,
CHU-CTEMHO OIIpeJeNIAomas CTPYKTypy M COJAEp)KaHUE JEeATeNbHOCTH O0EHX CTOPOH 3TOro
npo-iecca  (IpemnojaBaTesis M CTYAEHTA), HMEIoLas LENbl JOCTHKEHHE IUIAHUPYEMBIX
pe3yibTa-TOB C  IIONPAaBKOW HAa  HMHIUMBUAYaIbHbIE OCOOCHHOCTH €ro  y4acCTHUKOB.
TexXHOJOrMYHOCTh Y4eOHOTO IMpoIecca COCTOMT B TOM, 4TOOBI cAenaTh Y4eOHBIH Ipolecc
IIOJIHOCTBIO YIIPABJIS-€MBbIM.

OCHOBHBIMHU TIPU3HAKaMU 00Pa30BaTENLHON TEXHOJIOTHH B €€ COBPEMEHHOM ITOHUMAaHUU
ABIIAIOTCA:

— ZIeTalIbHOE ONMCaHue 00pa30BaTEIbHBIX LIETCH;

— MO3TallHOE omucaHue (NMPOEKTUPOBAHUE) CHOCOOOB  JOCTMXKEHHUS — 3a/laHHBIX
pEe3yJbTaTOB-1IENEH;

— HCIIOJIb30BaHME OOpaTHOM CBSI3U C LEIbI0 KOPPEKTUPOBKU 00pa30BaTEIbHOTO
mporecca;

— rapaHTUPOBAHHOCTb JOCTUTAEMBIX PE3YJIbTATOB;

— BOCIPOM3BOAMMOCTh 00pa30BaTEIbHOIO MPOIEcca BHE 3aBUCMMOCTU OT MAacTepCTBa
IpenoaaBaTes;

— ONTUMAJILHOCTb 3aTPAYMBAEMBIX PECYPCOB U YCUIIUH.

Peann3anus KOMIIETEHTHOCTHOTO MOXOa MIPEeyCMaTpUBAET UCIIOIb30BAHNE B yUeOHOM
IPOLECCE AaKTUBHBIX W HHTEPAKTUBHBIX (OPM TMPOBENEHUS 3aHITUA B COYETAHUU C
BHEAYAUTOPHOU pabOTOH ¢ L1ebi0 (POPMUPOBAHUS U PA3BUTHUS IPOPECCHOHATIBHBIX HABBIKOB .

Tpaguionnsle oOpa3oBaTelbHbIE TEXHOJOTUU OPUEHTUPYIOTCSA Ha OpraHHU3alUio
00pa30BaTeNLHOTO  IpOLIECCa, MPEANOJAraroulyl0 MPSAMYK  TPAaHCIALUUI 3HAHUH  OT
npenogaBaresss K CTyJeHTY (IpEeMMYILECTBEHHO Ha OCHOBE OOBSCHUTEIIbHO-WILUIFOCTPATUBHBIX
METO/I0B 00y4eHus1). YueOHas JesTeIbHOCTh CTYJEHTa HOCUT B TaKMX YCJIOBUSX, KaK MpPaBUIIO,
PENpONYKTUBHBIA XapaKTep.

@®opMbl y4eOHBIX 3aHATHH C UCIIOJIb30BAHUEM TPAJAUIIMOHHBIX TEXHOIOTHIA:

WndopmanvonHas JeKuss — IOCIeloBaTeIbHOE  M3JO0XKEHHE Marepuaija B
JUCIUIUIMHAPHOM JIOTHKE, OCYILECTBISIEMOE IPEUMYIIECTBEHHO BEpOAJbHBIMU CpEACTBAMHU
(MOHOJIOT TIpenogaBartess).

JlabopaTopHas paboTa — opraHu3anus yaieOHON paboThl ¢ peaTbHBIMH MaTepUaIbHBIMU U
UH(POPMALIMOHHBIMU O0BEKTaMH, OSKCIEpUMEHTalbHas padoTa ¢ aHaJOrOBBIMU MOJAEISIMU
peaTbHbIX OOBEKTOB.

6 YueOHO-MeTOAUYECKOE 00eciedeHUe CAMOCTOSITeJIbHOI PadoThl 00y4arommMxcst
[Ipencrasneno B npuiioxeHuu 1.

7 OueHOYHBIE CPeACTBA AJIsl IPOBeeHH s POMEKYTOUHOI aTTecCTAMI
[IpencraBieHb! B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYeCcKOe H HH(POPMALIMOHHOE O0ecneyeHue TUCIUIIIUHbBI (MOTYJIs1)

a) OcHoBHas1 IMTEpPaTypa:

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

2. dusnyeckas xumus : yaeoHoe mocooue / [I. B. Tronpauna, C. I1. Kitoukosckuii, H. 1O.
CeeunukoBa u ap.] ; MI'TY. - Marauroropck, 2012. - 128 c. : wi., quarp., rpad., Tadn. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=556.pdf&show=dcatalogues/1/10984
76/556.pdf&view=true



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

- MakpooOBeKT. - TeKCT : 37eKTPOHHBIN. - IMeeTcst medaTHbIi aHaJIorT.

0) lonoJiHMTE IbLHASA JIUTEpaTypa:

1. Xumuyeckass KHUHETHKa W aicopOmMs @ METOJ. yKa3aHUs JUisl CTYACHTOB II0
mucnuiuinae "®dusndeckas xumus" / [D. B. Tronsauna, C. I1. Kinoukosckwuii, H. 0. CBeunukoBa
u ap.] ; MI'TVY. - Marauroropck : MI'TY, 2013. - 1 anekrpos. ont. auck (CD-ROM). - 3ar. ¢
TUTYIL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1258.pdf&show=dcatalogues/1/1123
436/1258.pdf&view=true - MakpooObeKT. - TeKCT : 3J1eKTpOHHBIH. - CBeIEHUS JOCTYITHBI TAKKe
Ha CD-ROM.

2.IToBepxHOCTHBIC siBiIeHUsA. AncopbOuus . yuebnoe mocobue / A. H. Cmupnos, H. IO.
Ceeu-nukoBa, C. B. FOnuna, D. B. dronpauna ; MI'TY. - Maraurtoropek : MI'TY, 2017. - 1
anek-tpoH.  omnr. jguck (CD-ROM). - 3arm. ¢ Turya.  o9kpada. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3417.pdf&show=dcatalogues/1/1139
847/3417.pdf&view=true - MakpooObeKT. - TekcT : anmek-TponHbIi. - ISBN 978-5-9967-0966-3.
- CBenenus noctymnabl Takke Ha CD-ROM.

B) MeToanyeckue yKazaHus:

1. JTaGopaTopHbIil MPAKTUKYM 10 (PU3NUIECKON XUMHH : YIeOHO-METOIMYECcKoe ocodue /
A. H. Cmupnos, H. FO. CeeunukoBa, C. B. FOnuna, 3. B. {ronpauna ; MI'TY. - Marautoropcex :
MI'TY, 2017. - 1 snektpon. ont. auck (CD-ROM). - 3arn. ¢ turyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3177.pdf&show=dcatalogues/1/1136
592/3177.pdf&view=true - MakpooObekT. - TekcT : yeKTpOHHBIA. - CBEACHUS OCTYITHBI
taxke Ha CD-ROM.

r) IIlporpammHuoe ob6ecnieuenune u MHTEpHET-pecypenl:

IIporpammHoe o0ecnieuenune

Haumenosanue [10 Ne norosopa Cpox aeicTBuUs JTUIIEH3UN
MS Office 2007 |, 135 o1 17.09.2007 Gecepoaro
Professional
7Zip CBOOOJTHO 0ecCpoUHO
FAR Manager CBOOOJTHO 0OECCPOUHO

IIpodeccnonanbHbie 0a3bl JaHHBIX M HHPOPMAIMOHHBIE CIPABOYHbIC CHCTEMbI
Hassanue xypca CchIIKa

OnexkTpoHHas 0a3a mepuoauyuecknx u3ganui East
View Information Services, OO0 «MBUC»
Hannonanenas wHGOpPMAIIMOHHO-aHATUTHYECKAS
cucreMa — Poccuiickuit uugekc mayunoro|URL: https://elibrary.ru/project_risc.asp
mutuposanus (PUHIL)
ITouckoBas cucrema Akamemus Google (Google
Scholar)

https://dlib.eastview.com/

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



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=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=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

Nudopmanuonnas cucrema - ExmHOe OKHO JocTyma K

HHGOOPMAIMOHHBIM PECypcaM

denepanbHOE TOCYIAPCTBEHHOE OIOHDKETHOE YUPEKICHUE

«DenepanbHblit UHCTHUTYT npomeinennoi|URL: http://www1.fips.ru/

COOCTBEHHOCTH
9 MaTepHaJbLHO-TEXHHYECKOE o0ecneueHne TUCIHIINHBI (MOLYJIf)

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

MatepuanbHO-TeXHUUYECKOE 00ecreueHre TUCIUIUTMHBI BKITIOYAET:

1. Yuebnas ayautopus JUisi IPOBEACHUS 3aHATUHN JICKIIHOHHOTO TUIIA OCHAIIICHA!

- TEXHUYECKHMMH CpPEJCTBAMH OOYy4YEHHS, CIYKallUMHU IJi IpeACTaBICHUS y4eOHOMN
uHpopManuu OOJIBIION ayAUTOPUH: MYJIbTUMEIUHHBIMH CpEICTBA XpPaHEHHs, Nepefadyd H
MpeACTaBICHHS Y9eOHOH HHPOpMAIIHH;

- CTIEUUAIN3UPOBAHHON MEOETIBIO.

2. YyeOHas aynuTopus [Uisl MPOBeACHUS JabopaTopHbIX 3aHsATHH «JlabopaTopus
($U3HYECKON XMMUNY» OCHAIIICHA J1a00paTOPHBIM 000PYI0BAHUEM:

- yCTaHOBKA JIJIs1 OIPE/IEIICHNE UHTErPaIbHON TETJIOTHI PACTBOPEHUS COJIH;

-OropeTku 1 JabopaTopHasi ocy/ia AJsl MPUTOTOBJICHUST PaCTBOPOB IS TaOOpaTOPHOM
«Tperuii KOMIIOHEHT B ABYXCIOMHOM KUAKOCTH;

- YCTaHOBKA JIJIsl OIPECIICHUS aIcCOPOLIMH HA IPAHULIE )KUIKOCTD — ra3.

3. YueOHasi ayTuTOpus AJi TPYNIOBBIX U WHAMUBUAYAIbHBIX KOHCYIbTALUH, TEKYIIETO
KOHTPOJISI M TPOMEKYTOUHOM aTTECTallUK OCHAIIIECHA!

- KOMITBIOTEPHO# TexHHKO# ¢ makerom MS Office, ¢ moakmouenuem k cetu «MHTEpHET»
U C JOCTYIIOM B DJIEKTPOHHYIO HH(OPMAITMOHHO-00pa30BaTEeNIbHYIO CPETY YHUBEPCHUTETA,

- CHIeIHAIM3UPOBAHHON MEOEIbIO.

4. ITomenieHue AJi CAMOCTOSTEILHOM pabOThI OCHAIIIEHO:

- KOMITBIOTEPHOI TexHHKO#1 ¢ makerom MS Office, ¢ moakmouenunem k cetu «MHTEpHET»
U C IOCTYIIOM B 3JIEKTPOHHYIO HH(OPMAaLIMOHHO-00pa30BaTeNbHYIO CPely YHUBEPCUTETA;

- CHIeMaIM3UPOBAaHHON MeOebIo.

6. Ilomemienne s XpaHeHHS M NPOPHUIAKTHUECKOTOo OOCIY>KUBAaHHUS Yy4eOHOTro
000pyTI0BaHUS OCHAIIICHO:

- CIIeLUAIN3UPOBAHHON MEOEIBbIO: CTeNIaKaMy JJIs XpaHeHHsl ydeOHOro 000pyA0BaHMS;

-MHCTPYMEHTaMHU ISl PEMOHTa y4eOHOIr0o 000py10BaHUSI.



[Ipunoxenue 2

7 O1leHOYHBIE CPEJICTBA IS IPOBEIEHUS TPOMEKYTOUHOHN aTTeCTAI[H

a) [lnanupyemsble pe3yabTaThbl 00y4eHHs U OLIEHOYHbIE CPeACTBA /1JIsl MPOBeIeHUs
MPOMEKYTOYHOM aTTEeCTALMU:

CTpyKTypHBIi
JJIEMEHT
KOMITIETEHIINH

[Inanupyembie
pe3yIbTaThl 00yICHUS

OneHouyHble CpeaCcTBa

OIIK-18 CniocoGeH y4acTBOBaTh B HCCIIEAOBAHUSAX 0OBEKTOB MPOGECCHOHATBHOM ACATEIHHOCTH
U UX CTPYKTYPHBIX 2JIEMEHTOB

OIIK-18.1

OcymecTBisieT
CUCTEMAaTHU3AIIHIO
UCXOJHBIX JIaHHBIX 00
00BEKTE UCCIICTOBAHUS

Cnucok Bonpoco 115 npoBegenuss IK3AMEHA no nucnunianne
OcHOBHBIE IOHATHS TEPMOANHAMUKH.

[lepBbiii  3akoH TepMoauHamuiKku. IloHsitue o
TEIIOBOM 3¢ (eKTe, TeII0Th 00pa3oBaHusl, TOPEHUS,
pactBopeHus, $a3oBbIX MpeBpaiieHuil. 3akon ['ecca.
Pacuers o 3akony I'ecca.

Brnusinue temnepatypsl Ha TemaoBon A eKT.

3akon Kupxroda. Pacuersl TemnoBsix 3¢ ¢GeKkToB 1O
3akony Kupxroda.

BTtopoii 3aK0H TepMOIMHAMHUKHU.
TepmoanHamMuueckue byHKIHIH, XUMUYECKHUM
NOTEHLIMA], OOILMEe YCJIOBHUS PaBHOBECHUSI CHUCTEM.
Ouneprus ['ub6ca wu »osHeprus [enbmronbla Kak
KpUTEPUH, ONPEIEIAIOIME HAIpaBJIE€HUE U IpeJen
MPOTEKaHUs  MPOLECCOB B  HEU3OJIUPOBAHHBIX
CUCTEMaX.

[Tonsstue o (Ha3oBOM pPABHOBECHH, OCHOBHBIE
onpeneneHus: ¢azoBoro paBHoBecus. [IpaBuio ¢a3
['u66ca, ero npuMeHeHue.

da3oBoe  paBHOBECME B  OJHOKOMIIOHEHTHBIX
cucrtemax. YpaBHeHue Kiaysmyca-Kinaneiipona,
pacueTbl OCHOBAHHBIE Ha ’TOM YpaBHEHUE.

VYcnoBus ~ XMMHMYECKOTO ~ pPABHOBECHS.  3aKOH
JIEHCTBYIOIUX Mmacc (TepMOIMHAMUYECKUIN).
KoHcTaHTa XUMHUYECKOTO paBHOBECHS.

Buael koHCTaHT paBHOBecusi. PaBHOBecHus B
reTePOreHHbIX CUCTEMAX.

Bnusinue temnepaTtypbl Ha KOHCTaHTY PaBHOBECHS.
HampaBnenue peakuumii B 3aKpbITBIX CHCTEMaXx.
VpaBHEHHE  W30TE€PMBl  XMMHYECKOM  peakIHH
Bant-T'odpda, ee mnpakTtuueckue MNPHIIOKEHHUS.
VYpaBHeHHe H300apbI-U30X0pbl peakuuu. MeTosl
pacueTa KOHCTaHTbI pAaBHOBECHSI.

IIpaBuio Jle-llaTense, €ro IIPaKTHYECKOE
npuMeHeHue. BrusiHue pAaBieHUsT Ha MOJOKEHHE
paBHOBECHS.

Onpenenenne  mnoHAtuss  “pactBop”.  CrocoOsl
BBIPAXXEHHS COCTaBa pacTBOPOB.

Brnusiaue pa3nugHbix pakTOpoB HA PACTBOPHUMOCTb.
Mopenu pacTBOpPOB: HealbHBIE (COBEPIICHHBIC) U
0eckoHeuHO pa30aBICHHBIE PACTBOPHI, UX OTIIMYHE OT
peaNbHBIX PACTBOPOB.




CtpyKTypHBII

[Inanupyemsle
AJIEMEHT OneHoyHbIE CpeaCTBA
pe3yNbTaThl 00y4eHUS
KOMITETCHITUHT
3akonbl Payns u I'enpu. IlapuumanbHble MoJspHbIE
BEJIMUMHBI, UX OIMpEeJIeTICHHUE.
CaoiicTBa pa30aBiIEHHbIX pacTBOpOB HE
AIIEKTPONIUTOB. JlaBjeHwe mapa HaJa pPacTBOPOM,
TEMIEpATypa KUIIEHUs U 3aMep3aHusl.
OIIK-18.2 Hcnonb3yer 3agaum ISl CAMOCTOSITEILHOTO peleHust U3
METOJUYECKUE OCHOBBI | MPO(eCcCHOHAIBLHOM 1eATeJbHOCTH
BBINOJIHEHUSI  HAay4YHBIX [Ipu amcopOumm HEeKOTOpOH KUCIOTH U3 200 Mt
HCCIIEI0OBaHUI U [ BOOHOTO pacTBOpa 3TOM  KHCIOTHl  pa3iIMYHBIX
00paboTKu X | ncxonueix KonuenTpammii C%  (komonka 3-6, Ta611.2.)
pE3yJIbTaTOB Ha 4T aKTUBUPOBAHHOTO YIJIsI KOHIICHTPALIHUS KUCJIOTHI

ymenbinaercss Ao 3HaueHudd Ci  (xomonku 7-10,
Tabs.2.). YCcTaHOBUTb, KAaKUM M3 aJICOPOIIMOHHBIX
YpaBHEHUM: OpeltHnxa WA JIsHrMIODA,
OIMCHIBAETCS MPOLIECC AJICOPOLIUH.

HaiiTu  KOHCTaHTBI B COOTBETCTBYIOIIEM
YpaBHCHHH, a TaKXKe PAaBHOBECHYIO KOHIICHTPAITHIO
pactBopa (Cs) mpu Takol ke Temmeparype, ecliu
MCXOJHAs KOHIEHTpamus Kuciorel Obmma CY% = ..
Moub/M°, a Macca azcopOeHTa 4r.

6) HOpﬂ)IOK NMpOBECACHUA l'[pOMe)KyTO‘lHOﬁ aTTeCTalluM, IOKa3aTe¢/JIn U KPUTECPUH
OIICHUBAHUA:

[TpoMexyTouHass arrecTanuss IO AWCLUIUIMHE BKJIOYACT TEOPETUYECKUE BOIPOCHL,
MO3BOJIAIOIINE OLIEHUTh YPOBEHb YCBOEHHUS OOY4YalOIMMUCS 3HAHUHM, U MPAKTUYECKUE 3aJaHus,
BBISBIIAIOLINE CTENIEHb CPOPMUPOBAHHOCTH YMEHUHN U BIIQJICHUH, TPOBOIUTCS B (hopMe:

- BBIIIOJIHEHUS U 3aIUThI Ja0OPAaTOPHBIX padoT;

-BBITIOJTHEHUS M 3alUTHI JOMAlIHEN pacueTHO-TpaduuecKoil padoTsl;

- 3a4era.

Boinonnenue 1abopaTopHbIX pabOT MPOBOAUTCS B YUEOHBIX ayAUTOPUSIX ISl IPOBEACHUS
n1abopaTopHbIX padoT 1o auctunianHe «duznyeckas XuMUs MO pyKOBOACTBOM INPENOAaBaTes,
pacyeT W TIOArOTOBKAa K cJade JIabopaTOpHOM pabOThl OCYIIECTBISETCS OO0YYaIOIIUMCS
CaMOCTOSITENBHO.

Kpureprn oneHuBaHusI 71a00paTOPHBIX Pa0OT: «3aYTEHO», «HE 3aUYTEHO».

JlomarHsis pacueTHO-Tpaduyeckast paboTa BBINOJIHAETCS CaMOCTOSTENFHO, B Ipoliecce ee
HaNMCaHUs 00YJAONIUIiCS pa3BUBAET HABBIKM K HAYYHOH padoTe, 3aKpeIuIsisi U OJHOBPEMEHHO
pacumpsisi 3HaHUs, TOJTY4YEeHHBIE ITPU U3y4eHUHU Kypca «Dusnueckas Xumus». [Ipy BeIOITHEHUH
KypcoBOil paboThl oOyuaromuiics JOKEH MOoKa3aThb CBOE YMEHHE paboTaTh CO CIPAaBOYHOMN
JUTEPATypOl U IPYTUMH JIUTEPATYPHBIMH UCTOUHUKAMH, a TAK)KE BO3MOXXHOCTh aHAJIM3UPOBATh
MIOJTyYCHHBIC PE3YIIbTATHI.

Kpurepun oneHuBanusi AoMalliHeil pacdyeTHO-rpaduueckoil paboThl: «3a4YTEHO», «He
3aYTEHO».




IMoka3aTeu ¥ KPUTEPUH OIIEHUBAHUSI 3a4eTa:

— OILICHKY «3a4TEHO0» CTYJICHT I10Jy4aeT, €CIM MOXKET IT0Ka3aTh 3HAHUS HA YPOBHE
BOCTIPOM3BEICHUS 1 OOBSICHEHUS WH(OPMAIINN, HHTEJUICKTYaIbHBIE HABBIKHM PEIICHUS TPOCTHIX
3aJ1a4, MOJXKET JIaTh OLICHKY MPEIJI0KEHHOM CUTYAIIHH.

— OILICHKY «He3a4YTEeHO0» CTYJCHT IOJIy4aeT, €CIIM HE MOXKET [M0Ka3aTh 3HAHUS HAa YPOBHE
BOCIIPOM3BEICHUS M OOBSICHEHUS HH(GOPMAIIUH, HE MOXKET ITOKa3aTh HHTEIUICKTYaIbHbIC HAaBBIKU
peIIeHus TPOCTHIX 3a/a4, 1aTh OLIEHKY NPEIOKCHHON CUTYaIUH.

DK3aMeH 110 JaHHOW JUCHIHUIUIMHE TPOBOAUTCS B YCTHOM (hopMe 10 IK3aMEHAIIMOHHBIM
ouseram, Kascowlii U3 KOmMopulx 8Ka04aem 2 meopemudeckux 60npoca u 00HO NPaKmuiecKoe
3adanue.



ITpunoxxenue 1
6 YueOHO-MeTOoaHUYeCKOe o0ecneyeHne caMoOCTOATEIbHOI padoThl 00y4aloIuXCs

Ilepeuensv nadopamopnuix pabom
1. Ompenenenue HHTErpaibHON TEIIOTH PACTBOPEHUS COJIU
2. Tperunii KOMIIOHEHT
3. BnusHuMe Temmeparypbl Ha CKOPOCTh XUMHUECKOW PEeaKIuu

PI'P Nel «I[IOBEPXHOCTHBIE AB/IEHUA)
POPMYJIMPOBKA 3AJAHUA

ITpu ancopOuuu HeKOTOPoil KucaoTh! U3 200 M1 BOJHOIO pacTBOpPa 3TOM KUCIIOTHI Pa3InYHbIX
ucxomaHelx KomumenTparmmii C%  (komoHka 3-6, Ta6m2.) Ha 4r aKTHBMPOBAHHOTO YIS
KOHIIEHTpaLUsl KUCIOThl yMeHbIaeTcs 1o 3HaueHuit Ci (kononku 7-10, Tab:a.2.). YcTaHOBUTH,
KaKUM M3 aJCOpOLMOHHBIX ypaBHeHUM: ®pelHuynxa win JIsHrMiopa, onuchIBaeTCsl MpPOLECC
azIcopOITuu.

HaliTu KOHCTaHTBI B COOTBETCTBYIOILIEM YPAaBHEHUH, a TAKKE PAaBHOBECHYIO KOHIIEHTPALIMIO
pactBopa (Cs) IIpH TaKoii e TeMIepaType, eclli HCXOIHAs KOHIEHTpalus KucaoTs! 6bu1a Co = ...
Monb/mm® (kostonka 11 Ta6m.2.), a Macca afcopbenTa 4r.

Cnucok 680NpPOCO6 0/14 3auema no ducuunﬂune «Du3uueckas xumus»

OcHOBHbIE IOHATHS TEPMOJAUHAMUKH.
[TepBbiii 3akoH TepmoauHamMuku. IloHstue o TeruoBoM 3¢ dekre, TEmIOTH 00pa3oBaHMI,
TOpeHusi, pacTBOpeHUs, pa30BbIX MpeBpalleHuid. 3akoH ['ecca. PacueTs! o 3akony I'ecca.
BausiHue Temiiepatypsl Ha TEIUIOBOH AP QeKT.
3akon Kupxroda. Pacuerst TemnoBbix apdexton o 3akony Kupxroda.
Bropoii 3aKk0H TEpMOIMHAMUKH.
TepMoanHaMuyeckue PyHKIMHM, XUMAYECKUH MOTEHIIMAN, O0IUE YCIOBUS PAaBHOBECUSI CUCTEM.
Oneprus ['166ca u sHeprus ['enbMrosbla Kak KpUTEPHH, OMPEIEIISIONINE HallpaBlieHUe U ITpe/en
IPOTEKaHUs POLECCOB B HEN30JIMPOBAHHBIX CHCTEMAX.
[TonsiTue o ha3oBOM paBHOBECUH, OCHOBHBIE OnpeaeieHus (azoBoro paBHoBecus. [Ipasuiio da3
['u60ca, ero mpumeHeHue.
®da30Boe paBHOBECHE B OJHOKOMIIOHEHTHBIX cHcTeMax. YpasHeHue Knaysmyca-Knanelipona,
pacyeTbl OCHOBaHHbBIE Ha 3TOM YpaBHEHUE.
VYCiioBUSI XMMHUYECKOTO paBHOBECHS. 3aKOH JEHCTBYIOIIMX Macc (TepMOAMHAMUYECKUN).
KoHncTanTa XuMH4ecKoro paBHOBECHSI.
Bunbl koOHCTaHT paBHOBecus. PaBHOBECHSI B TETEPOT€HHBIX CUCTEMAX.

Bnusinue temnepaTtypbl Ha KOHCTaHTY PaBHOBECHS.
HampaBnenne peakuuii B 3aKpbITBIX CHCTEMax. YpPaBHEHUE HM30TEPMbl XMMHUYECKOW pEaKIUU
Bant-T'odda, ee mpakTuueckue NpuaoKeHus. Y paBHEHHE U300apbl-U30X0pPHI peakuu. MeTosl
pacueTa KOHCTaHTbI pAaBHOBECHSI.
[TpaBuno Jle-IllaTenwse, ero mpakThudeckoe NMpUMEHEHUE. BiMsHUE aBIeHUS HA TOJIOKEHHE
paBHOBECHSI.
Peanbuble ra3pl. OmnucaHue peanbHBIX Ta30B C HCIOJIb30BAHWEM BHUPHAIBHBIX YpPaBHEHUU.
Temmneparypa boing. Cmbicn BupHanbHbIX Kod(duuueHToB. YpaBHenue Ban-nep-Baanbca.
Oddext xoyns — Tomncona. TemnepaTtypa naBepcun. CKMUKEHHE Ta30B.
Onpenenenne noHsATHs “pactBop”’. CrocoObl BEIPAXKEHUS COCTaBa PACTBOPOB.
BiusiHue pa3nuyHbIX GaKTOpPOB Ha PACTBOPUMOCTD.
Mogenu pacTBOpOB: HcaJbHBIE (COBEpIIEHHBIE) U OECKOHEUHO pa30aBICHHBIE PacTBOPBI, UX
OTIIMYME OT PEAIbHBIX PACTBOPOB.



3akonbl Payns u I'enpu. [lapunanbHbie MOJISIPHBIE BETUYMHBI, UX OMPEICIICHUE.

CpoiicTBa pa30aBICHHBIX PAaCTBOPOB HE 3JIEKTPOJIUTOB. JlaBieHue mapa Haja pPacTBOPOM,
TEMIIepaTypa KUIEHUS U 3aMep3aHusl.

OcHOBHBIE IOHATHS XUMUYECKON KUHETUKU.

CrniocoOslI onpeienieHus: CKOpocTu peakiuu. @opmaiibHas KWHETHKA TOMOT€HHbBIX peakiuil. 3aKoH
JIEUCTBYIOLIUX MACC.

[Topsiaku peakuuii U UX MOJEKYISIPHOCTb.

Peakuuu nepBoro, BToporo 1 n-ro NopsaKoB.

Kunetnueckue ypaBHEHMs 1J1s1 peaKLUM pa3IMYHbIX OPSIKOB.

Ilepuon nomymnpespamnieHusl.

KoHcTaHTa CKOpOCTH peakiuu, ee CBOMCTBA, pa3MEPHOCTU U ONPEIEICHUS.

MeTto/1bl OnIpeeeHNs OPSAIKA PEAKIUH.

IToBepXHOCTHOE HATAKEHUE, METOJIBI €70 U3MEPEHHUS.

AncopO1usi, OCHOBHBIE TTOJIOKEHUS U YPaBHEHHUS a/ICOPOIIHH.

VYpauenue ['n60ca.

VYpasuenue Opeitnanxa. YpaBHenue JIeHrmropa.

3aBUCHUMOCTbH a/ICOPOIIUU OT TEMIIEPaTyPBhI.



