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PabGouass mporpamMma cocraBieHa ¢ y4€roM TpeOoBaHuii dDenepaqbHOTO TOCYAAPCTBEHHOTO
oOpaszoBarensHOro crangapra (mpukaz Ne 907 ot 07.08.2020) mo cnenmansHoct 18.05.01 Xumudeckas
TEXHOJIOTUSI YHEPrOHACHIIIEHHBIX MAaTEPUATIOB M M3ACIUN AJ CHEelHalIn3alud «ABTOMaTU3HPOBAHHOE
IIPOM3BOJICTBO XMMUYECKUX MPESANPUITUN)» HA OCHOBAHUU YYE€OHBIX IJIAHOB Habopa oOywarommxcs 2022
roja.

Pa3paboTunk nporpaMmsi:

IIpodeccop H.M. CenuBanoa

COI'JIACOBAHO

PabGouass mporpamma paccmoTpeHa W 0a00peHa Ha 3acenaHuu kKadenpbl «Pu3Mdecko u
KOJUUIOUJTHOM XUMHH », TpoTOoKoI oT 12.05.2022 1. Ne 10.

3aBenyrommii kageapoit  Coznacoséano YO.I'. TansmeTnnHOB

YTBEPXKIAEHO
Hauvaneauk nentpa Y ML Ymeeporcoaro JLLA. KuraeBa



1. Ilesan ocBOEHMSI AN CIUIIJIMHBI

LensaMu 0CBOCHUS TUCHUILIIMHEL « DU3UUeCKas XUMUS SIBISIOTCS:
a) OBJIQJICHUE 3HAHUSAMHU B 00JIACTH TEOPUH XUMHUYECKUX MTPOIIECCOB, OOBSICHIIOMNUMH 3aKOHOMEPHOCTH,
HaIPaBJIEHHOCTh, CKOPOCTh UX MPOTEKAHUS, YCIOBHS MOJYYSHHS] MAaKCUMAJIbHOT'O BBIX0J1a TPOJIYKTa U
HOBBIX MAaTE€pHAJIOB C HEOOXOIMMBIMU CBOMCTBAMM JIJISl YCTICIIIHOT'O YCBOSHUS IPYTHX
0011e00pa30BaTEIbHBIX U CIICIIUATBHBIX TUCIUIUIMH U HCIIOIH30BAHMS X B TPO(HECCHOHATILHON U
MO3HABATELHON NEeATEIbHOCTH
0) OBJIaJIcHUE HABBIKAMU TPUMEHECHHSI TEOPETUICCKIX 3aKOHOB (PU3HUYECKON XUMUH H
AKCIICPUMEHTAIBHBIX (PU3UKO-XUMHUUYECKHX METOAO0B (TEPMOJIMHAMUYECKUM, CTATUCTUICCKUM,
KHHETUYCCKUM, PU3UKO-XUMUYCCKUM aHAITU30M) JIJISl PEHICHHS] MPAKTUICCKUX BOMTPOCOB XUMUIECCKOU
TEXHOJIOTHHU.

2. MecTo TUCUMILIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpamMMbl

Huctummaa «dusndeckass XuMus» OTHOCUTCS K obs3atenbHoi wactu OOIl u dopmupyer y
oOyuaroluxcs Mo clenuain3anul  «ABTOMATU3UPOBAHHOE MPOU3BOJICTBO XUMHUECKUX MPEATNPUSTHII
Ha0Op 3HAHWI, YMCHHIA, HABBIKOB M KOMITCTEHITHIA.

JI1s ycrenmHoro oCBOeHMs AUCUUIUIHHBL «Du3nueckas XUMus 00ydalomuncs Mo CrelnuaibHOCTH
18.05.01 «XuMunueckass TEXHOJIOTHMSI SHEPrOHACHIIIEHHBIX MAaTEpUaJIOB U H3JEIHI» JOIKEH OCBOUTH
Marepua NpeJIeCTBYOUUX TUCIUILINH:

1. Briciias maTeMaTuka

2. NupopManimoHHbIC TEXHOJIOTHI
3. O0m1ast 1 HeOpraHMYECKask XUMHS
4. Opranunyeckasi XuMuUs

5. Ousnka

Juctunnmna «Pu3ndeckas XUMUs» SBIISETCS MPEIIISCTBYIONIEH U HEOOXOoauMa Ui YCIEITHOTO
OCBOCHHMS TIOCIICYIOIINX TUCIUTLINH:

1. MaremaTudeckoe MOIETUPOBAHUE TEXHOJIOTUYECKUX MTPOLIECCOB
2. O01mas XuMuIecKast TeXHOJIOTHS

3. [Iporeccrl u anmapaThl XUMUYECKON TEXHOJIOTUN

4. CucTteMbl yIpaBiIeHUs XUMUKO-TEXHOJIOTHUYECKUMU TTPOIIeCCaMU

3. Komnerennuu odyuyarmierocsi, popMupyemMbie B pe3yabTaTe 0CBOCHHS TUCIHIIHHbI

OIIK-2 CnocoGeH ucnob30BaTh COBpeMEHHOE TeXHOJI0rn4eckoe H aHAJMTHYecKoe 000py/10BaHue P NIPOBeIeHUH
HAY4YHOT0 H TEXHOJIOTHYECKOT0 IKCIIEPUMEHTA, IPOBOAUTH 00PadOTKY M aHATU3 MOJYyYeHHBIX Pe3yJbTaTOB
OIIK-2.1. 3HaeT pyHIaMEHTAIbHBIC 3aKOHBI U MOHATHS XUMHUH 1 XMMUUYECKOI TEXHOJIOTHH, METOANKY MPOEKTUPOBAHHS
XMUMHUKO-TEXHUYECKUX CUCTEM, HCTOUHHKH HAyYHO-TEXHOJOTHYECKON HH(OPMAITHK B IPOPECCHOHANBHOM cdepe,
TEOPETUYECKUE OCHOBBI PA3IUYHBIX METOIOB aHAIH3a

OIIK-2.2. YMeet BbIOpaTh ONTUMAILHBIN METO/I aHAJIM3a B 3aBUCUMOCTH OT 00bEKTa 1 TIOCTaBICHHOMN 3aJ1a4uH, a TAKKe
000CHOBATh CBOW BBIOOP,IPOBOIUTH aHAIN3 COSIMHEHUS C UCIIOJIF30BAaHHEM XUMUUCCKUX, AHATTUTUICCKAX U (PU3UKO-
XUMHYECKHX METOJIOB Pa3paboTaTh TEXHOJIOTHIO XHMUYECKOH PEaKIMH B XOJIC €€ JIOTMISCKOTO MPOSKTUPOBAHHS U
[IOCTAHOBKH TE€XHOJIOTMUECKOI0 SKCIIEPUMEHTA

OIIK-2.3. Brageer MeTolaMi MaTEMAaTUIECKOM CTATUCTHUKH [T 00paOOTKU pe3yNIbTATOB aKTHBHOTO U TACCUBHOTO
9KCIIEPUMEHTA, HABBIKAMH TMPOBEJACHUS XUMHUECKOTO U (PU3UKO-XUMHIECKOTO aHaIN3a, MHTEPIPETAIIUN TOTyIeHHBIX

PEIYIBTATOB, NIPEACTABICHUA PE3YJILTATOB aHAJIN3a

B pesyabTare 0cBOCHHSI TUCHHUIINHBI 00Y4AI0IIHIICS J0JIKEH

3HaTh:
a. TEOPETUYECKUE METOABI (PU3MUECKON XUMUU (TePMOTUHAMUYECKHA, KHHETUYECKUI, KBAHTOBO-

MEXaHUYECKUN);



0. obmre PU3NKO-XUMHYECKHE 3aKOHOMEPHOCTH, TIPUCYIINE XUMUYECKUM SIBICHHSIM U ITPOIIECCaM;
B. HayaJjla TEPMOJAMHAMUKHU ¥ OCHOBHBIC YPABHEHUSI XUMHUECKOM TEPMOIMHAMUKH;

T'. METOZBI TEPMOAMHAMUYECKOTO OMMCAHUS XUMUYECKUX U (ha30BBIX PABHOBECHIA B
MHOTOKOMIIOHEHTHBIX CHCTEMAaX;

7. TePMOANHAMUKY PACTBOPOB 3JIEKTPOIUTOB U ANEKTPOXUMHYECKUX CHCTEM;

€. ypaBHeHHs (POpMaNTbHOM KMHETUKU MU KMHETHKH CIOXKHBIX, IIETTHBIX, FeTePOr€HHBIX U
(OTOXUMHYECKUX PEAKIINIA;

. OCHOBHBIE TEOPHH TOMOTEHHOT0, T€TEPOT€HHOT0 1 ()ePMEHTATHBHOTO KaTaJIH3a.

Ymern:

a. OTPeEIATh TEPMOIMHAMUYECKIE XapaKTePUCTHKN XUMHUYECKIX PEAKLUi 1 PaBHOBECHbIE
KOHIICHTPALIUH BEIECTB,

0. UCIIOJIb30BaTh OCHOBHBIE XUMHUYECKHE 3aKOHBI, TEPMOTMHAMHYECKHE CIIPABOYHBIC TAHHBIC U
KOJIMYECTBEHHBIE COOTHOLICHUS (PU3MYECKOM XUMUH IS pelIeHUs MPO(ECCHOHANBHBIX 3371ay;

B. IPOTHO3UPOBATH BIMSHUE PA3IMYHBIX (DaKTOPOB HA PABHOBECHE B XUMHUYECKUX PEAKIINSX;
paccunTaTh KOHCTAaHTY PAaBHOBECHS MPU PA3HBIX BHEITHUX YCIOBHUSIX U ONMPEACITUTH ONTUMAIbHEIC
YCJIOBUS ITPOBENICHHS TPOLIECCa;

T. ONIPEIEIIATh HAIIPABICHHOCTH MIPOIIECCa B 3aIaHHBIX HAYaJIbHBIX YCIOBUSX;

J. yCTaHABJIMBATh TPAHUIIBI 00IACTEH YCTOMUMBOCTH (a3 B OJHOKOMIIOHEHTHBIX, OMHAPHBIX U
MHOTOKOMIIOHEHTHBIX CHCTEMaX,

€. OTIPE/IETISITh COCTABBI COCYIIECTBYIONIMX (a3 B ONHAPHBIX TE€TEPOTCHHBIX CHCTEMAX;

. COCTaBJIATh KHHETHUECKUE YpaBHEHUs B U pepeHInanbHON U HHTerpanbHoi hopme mms
KHHETHUYECKH NMPOCTHIX PEAKIMH U MPOrHO3UPOBATh BIUSHUE TEMIIEPATyphl HA CKOPOCTH MPOLIECCa;
3. IPOBOJUTH (PU3UKO-XUMHUUECKUH SKCIIEPUMEHT Ha 0a3e TUIIOBBIX METOJIOB M TPUEMOB
UCCIIC/TOBAHHSI

Baanernb:

a. HaBbIKAMU BBIYUCIICHHS TEIUIOBBIX 3(h(hEeKTOB XMMUUYECKUX pPeakLuil IpH 3alaHHON TeMIlepaType B
YCIIOBHSX TIOCTOSTHCTBA JAaBIICHHSI MM 00BEMa;

0. HaBBIKAMH BBIYHCIICHUS KOHCTAHT PAaBHOBECHUS] XUMHUECKUX PEAKIINH TPH 3aIaHHON TeMITEpaType;
JTaBJICHUS HACBILIEHHOTO Mapa Ha/l MHAWBUAYAIbHBIM BEIIECTBOM, COCTaBa COCYILECTBYIOUINX (a3 B
JIByXKOMITOHEHTHBIX CHCTEMaX;

B. METOJIaMH OTIPEACTICHHUSI KOHCTAHT CKOPOCTH PEAKIIMIA PA3ITUYHBIX TIOPSIKOB 110 pe3yiabTaTaM

KHHETUYCCKOT'O OKCIICPUMCHTA

4. CTPYKTYpa M cojiep:KaHue TUCIHUIIHHbI
OO6mmas Tpya0€MKOCTh TUCIUILUIMHBI COCTaBsieT 11 3adeTHBIX equHuIl, 396 4acos.



Buzp! yueOHOH paboThl (B yacax) OrneHouHble
cpeacTBa A
Ne Ceme- nposeaelums{
i Paznen aucuunianHb ctp Tlexuus [paktuyeckne | Jlabopa- KCP CPC TEKYIICH U
3aHATUS TOPHBIE MPOMEXY-
TOYHOHI
aTTeCTAlUU
1 2 3 5 6 7 8 9
OCHOBBI XUMHUYECKOH Komnoksuym;
TEPMOANHAMUKHI JlabopaTopuas
1. 4 20 6 18 paborta;
Pacuernoe
3aJaHue
2 TepmoguHamuueckue 4 2 6 Jlaboparopnas
' | moTeHIMATBI paboTa
3 XuMmuyeckoe 4 4 4 12 JlabopaTopHas
paBHOBECHE pabora; Tect
dazoBble KosutoxBuym;
4 | paBHOBeCHs 4 12 6 18 JlabopaTopHas
' paboTa;
OK3aMeH
Hroro nmo cemecTpy 4 36 18 54 IK3aMeH
PactBopsl Komnoksuywm;
1. 5 12 4 24 JlabopaTopras
pabora
DNEKTPOXUMHUUECKHE Komnoksuym;
2. | cucremsl 5 10 8 43 JlabopaTopras
pabora; Tect
XumHye-ckasi KuHe- Komnoksuym;
3 | KA 5 8 4 40 JlaGopartopHast
paboTa;
CobecenoBanue
Karamu3 Jlaboparopnas
pabora;
4. 5 6 2 10 PacuetHoe
3aganue; Tecrt;
OK3aMeH
Hroro no cemectpy 5 36 18 117 IK3amMeH
5. ConeprxaHue JeKIIUOHHBIX 3aHATHI 110 TeMaM
e MupukaTopel
0 /_n Pa3zmen mucuMIuTHHBL Yacel Tema JIeKIIMOHHOTO 3aHSTHS JOCTVOKCHUS
KOMIIETEHIIMU
1 2 3 4 5
1. | OCHOBBI XMUMHUYECKOH TEPMOIUHAMUKU 8 OCHOBHBIE TIOHS-TUS ¥ 3aKOHBI OIlK-2.1
XUMHUYECKON TePMOTUHAMUKH. OIIK-2.2
OIlK-2.3
2. | TepMoauHAMHUYECKHE TOTCHIIHAIIBI 8 TepmoanHaMuIecKre OIIK-2.1
MOTEHIIHAJIBI — KaK KPUTEPHU OIlK-2.2
HAIPaBJICHHOCTH MPOoIecca OIIK-2.3
3. | Xumuyeckoe paBHOBecHe 12 XUMHYECKOE PaB-HOBECHE OIlK-2.1
OIIK-2.2
OIIK-2.3
4. | da3oBble paBHOBECHUS 8 ®da3oBoe paBHO-Becue. Pusuko- OIlK-2.1
XMMUYECKHI TePMUUYECKHH OIIK-2.2
aHaJIu3 OIIK-2.3
5. | PactBops 4 PactBopsl. MHOTOKOMMIOHEHTHBIE | OITK-2.1
pacTBOPHI OIIK-2.2
OIIK-2.3
6. | DIEKTPOXUMHYECKNE CUCTEMBI 4 Teopus pacTBOpoB OIlK-2.1
anektponuToB. I'anpBannueckue | OITK-2.2
3IIEMEHTBI OIIK-2.3
7. | XumMnue-ckast KHHE-THKA 6 KuneTrka ClI0KHBIX pEeaKIni. OIIK-2.1
CKOpPOCTb U TIOPSIOK OIIK-2.2
XUMHYCCKUX PEaKITHiA. OIIK-2.3




No HupukaTopst
. /_n Paznen qucnuIuimHb Yacsl Tema IeKIMOHHOTO 3aHATHS JIOCTHKEHUS
KOMITCTEHIINU
1 2 3 4 5
8. | Karanus 4 Karanus OIlK-2.1
OIlK-2.2
OIlK-2.3
BCEI'O 54
6. Couepma}me HpaKTI/I'leCKI/IX/CeMI/IHapCKHX 3aHATHH
[TpoBeneHME MPAKTUIECKUX/CEMUHAPCKHUX 3aHATHI HE MPETyCMOTPEHO y4eOHBIM TUIAHOM
7. ConeprxaHue J1a00paTOPHBIX 3aHSITHI
HNupukaro
pHI
Ne Pazpen nucuunnusbl Yacsl Tewma 3aHATHS JloCTIACH
/I us
KOMIICTEHIT
uu
1 2 3 4 6
1. | OcHOBBI XUMHIYECKON TEPMOIMHAMUKA 4 OmnpexneneHne TEIUIOBOTO P peKTa OIlK-2.1
peakLuu pacTBOPEHUS COJIM METOJIOM OIlK-2.2
KaJIOpUMETPHUH. OIIK-2.3
2. 4 Omnpenenenue TemoBoro 3ddexra OIlK-2.1
peakuuu HelTpanu3aluu CUIbHON OIlK-2.2
KHCJIOTHI CHJIbHBIM OCHOBAHHUEM. OIIK-2.3
3. 4 Omnpenenenue TemoBoro 3ddexra OIIK-2.1
peakuui Aucconuanuu ciaadbix KUCIOT U OIlK-2.2
OCHOBAHHUH. OIIK-2.3
4, 4 OnpenesneHue coaepKaHus OIIK-2.1
KPHUCTAJUTU3AIIMOHHOM BOJIEI B OI1K-2.2
KPHUCTAJUIOTHIPATE. OIIK-2.3
5. 4 OmnpexnencHre MapIHaIbHBIX MOJSPHBIX OIlK-2.1
TEIUIOT PaCTBOPEHHS COJICH. OIlK-2.2
OIIK-2.3
6. | XuMmudaeckoe paBHOBECHE 4 HzydeHne XHMU9eCKOTO paBHOBECHS B OIlK-2.1
TOMOTCHHBIX CHCTEMaX. OIlK-2.2
OIIK-2.3
7. | ®a30BEIC paBHOBECHS 4 TepMudeckuii aHau3 HEM30MOP(HHBIX OIlK-2.1
JIBYXKOMITOHEHTHBIX CUCTEM. OIIK-2.2
OIIK-2.3
8. 4 W3yuenne ha3oBoro paBHOBECHS OIlK-2.1
KHUJKOCTB - TIap OIIK-2.2
OIIK-2.3
9. 4 Omnpenenenne koadduimenra OIlK-2.1
pacmpe/eeHus BeuecTBa. OIIK-2.2
OIIK-2.3
10. | PacTBOpSI 4 Kpunomerpuueckoe onpeneneHue OIlK-2.1
MOJIEKYJISIPHOM MacChl U CTENIEHH OIIK-2.2
JIUCCOLIMALIUMU DJIEKTPOJIUTA. OIIK-2.3
11. 4 OrnpeneneHre KOHCTaHTbl AUCCOLMALINN OIIK-2.1
CJ1ab0r0 IMEKTPOIUTA METOIOM OIlK-2.2
JJIEKTPONPOBOIHOCTH. OIIK-2.3
12. 4 Omnpenenenne koaddurmenra OIIK-2.1
3EKTPONPOBOIUMOCTH CUIBHOTO OIlK-2.2
JJIEKTPOJINTA. OIIK-2.3
13. | DACKTPOXUMHUIECKHE CHCTEMBI 4 Onpenenenne D/]C rarpBaHUYECKOTO OIlK-2.1
JIIeMEHTA. OIIK-2.2
OIIK-2.3
14, 2 M3ydeHue mporiecccoB THAPOIIN3a CoNeh OIlK-2.1
MTOTECHIIMOMETPHYECKHUM METOIOM. OIIK-2.2
OIIK-2.3
15. 2 OmnpenencHre KOHCTAHTBI TUCCOLMAIIAN OIIK-2.1
CHJIBHOM KHCIIOTBI METOZIOM OIIK-2.2
MIOTEHLIMOMETPUH. OIIK-2.3




WNnnukarto
jusi
Ne Pa3nen aucuuniauHb Yacsl Tema 3ansTUd JIOCTHIAEH
n/n ust
KOMIIETEHII
207
1 2 3 4 6
16. 2 OmnpezneneHne 9nce nepeHoca. OIlK-2.1
OIIK-2.2
OIIK-2.3
17. | Xummye-ckas KHHEe-THKa 2 WzyueHne KHHETHKH PeaKINN HHBEPCHU OIlK-2.1
caxapo3kbl. OIlK-2.2
OIIK-2.3
18. 2 WzydeHne KNHETHKH PEaKIINN OMBUICHHUS OIlK-2.1
YKCYCHO-3THIIOBOTO 3(upa. OIlK-2.2
OIIK-2.3
19. 4 W3yueHne KMHETUKY PEaKIIMU OMBIICHUS OIIK-2.1
YKCYCHO-3THJIOBOTO 3(uUpa METOUBI0 OIlK-2.2
METOJIOM MOTEHIIMOMETPUH OIIK-2.3
20. | Karanmus 4 W3y4yenue knHeTHKH peakiuu pasnoxenus | OIIK-2.1
MIEPEKUCH BOJIOPO/Ia HA TBEPIBIX OIlK-2.2
KaTaJn3aTopax. OIIK-2.3
21. 2 OrnpeneneHne KHHETUYECKUX OIIK-2.1
XapaKTEPUCTUK XUMHUYECKUX PEAKLUN C OIlK-2.2
HCTIOJIE30BaHUEM TIPOTPAMMEI OIIK-2.3
«["ayccuany.
BCET'O 72
8. CamocTrosiTesibHast paboTa
MNupuxaTopsl
Ne TeMbl, BHIHOCHMBIE Ha CAMOCTOSITENIbHYIO
i pabory Yacel ®opma CPC JIOCTUKEHUS
KOMITETEHIIMU
1 2 3 5 6
1. | IlpumeHeHNe 3aKOHOB TEPMOTUHAMUKH JIJISt 6 oopmileHne 0TYETOB, MOJrOTOBKA K OIlK-2.1
pacdera OCHOBHBIX TEPMOJANHAMUYECKHX JabopaTopHoii pabote, npopaboTka OIlK-2.2
HPOLIECCOB. JIEKIIMOHHOT'0 MaTepuana, mpopaboTka OIIK-2.3
TEM OTBEACHHBIX JUIS CAMOCTOSATENBHOM
paboTHI
2. | Pacuet TemmoBhIX 3(pPEKTOB XUMUICCKAX 6 odopmIieHre 0TIETOB, TOATOTOBKA K OIlK-2.1
peaxuit nabopaTopHOii paboTe, MpopadoTKa OIIK-2.2
JIEKIIMOHHOTO MaTepuaa, mpopadoTka OIIK-2.3
TEM OTBEACHHBIX JUIS CAMOCTOSATENBHOM
paboThI
3. | Pacuer 3aBucumocTH TerioBbIX 3 dexToB 6 oopmiieHne 0TYETOB, MOJrOTOBKA K OIlK-2.1
0T TeMIepaTypsl 1o 3akoHy Kupxroda KOJUJIOKBUYMY, IIOJrOTOBKA K OIlK-2.2
nabopaTtopHoi paboTe, MOArOTOBKA OIIK-2.3
pacyeTHOro 3aaHus, MpopadboTKa
JIEKIIMOHHOTO MaTepualia, npopaboTka
TEOPETHYECKOr0 MaTepuasa
4. | Pacder TepMOIMHAMHYECKUX OTCHIIAAIOB 6 odopmIieHrE 0TIETOB, TIOATOTOBKA K OIIK-2.1
B Pa3JIMUHBIX NIPOLECCAX nmabopaTopHoi pabote, mpopaboTka OIIK-2.2
JIEKIIMOHHOTO MaTepuala, npopaboTka OIIK-2.3
TEM OTBEJICHHBIX ISl CAMOCTOSITEILHOM
paboTsl
5. | Pacuer KoHCTaHTBI paBHOBECHUS U CTETIEHU 6 oopmileHnEe OTYETOB, MOJITOTOBKA K OIlK-2.1
JUCCOLMAII nmabopaTopHoi pabore, npopaboTka OIIK-2.2
JIEKLIMOHHOTO MaTepuaiia, npopaboTka OIlK-2.3
TEM OTBEJICHHBIX ISl CAMOCTOSITEILHOMN
paboThI
6. | 3aBHCUMOCTHh KOHCTAHTHI PABHOBECHS OT 6 odopmicHHE OTYETOB, TIOATOTOBKA K OIlK-2.1
TEMIIepPaTyphbI nabopaTopHO# paboTe, MOArOTOBKA K OIIK-2.2
TECTHPOBAHHIO, IPOPabOTKa OIIK-2.3

JIEKIIMOHHOTO MaTepraia, mpopaboTka
TEM OTBEACHHBIX [T CAMOCTOSTENbHOI
paboThl




TCMLI, BbBIHOCHUMBIC Ha CAMOCTOSATCIBbHYIO

HNupukatopsl

Yacol ®opma CPC JIOCTUKEHUS
n/n paborty
KOMITCTEHIINU
1 2 3 5 6
7. | Pacuer paBHOBECHOTO COCTaBa CMECH 6 odopmileHne 0TYETOB, MOJTOTOBKA K OIlK-2.1
nabopaTopHoii pabote, mpopaboTka OIIK-2.2
JIEKLIMOHHOTO MaTepualia, mpopaboTka OIlK-2.3
TEM OTBEACHHBIX JUI CAMOCTOSATEIBHOM
paboTHI
8. | Pacuer dazoBoro paBHOBecHs B 6 odopmIieHre 0TIETOB, IOATOTOBKA K OIlK-2.1
OTHOKOMIIOHEHTHBIX CHCTEMAaxX nabopaTopHOii pabote, mpopadoTka OIIK-2.2
JIEKIIMOHHOTO MaTepuaa, mpopadoTka OIIK-2.3
TEM OTBEACHHBIX JUI CAMOCTOSATEIBHOM
paboThl
9. | AHanmu3 (azoBbBIX AUArpaMM COCTOSTHHUS 6 oopmileHne 0TYETOB, MOJrOTOBKA K OIlK-2.1
JIBYXKOMITOHEHTHBIX CUCTEM KOJUIOKBHYMY, MOJATOTOBKA K OIlK-2.2
nabopaTopHOii paboTe, MOATOTOBKA K OIIK-2.3
9K3aMeHY, MPOPaboTKa JIEKIIHOHHOTO
Marepuaa
10. | Pacuer cocraBa pacTBOpoB 8 odopmiieHne 0TYETOB, MOJrOTOBKA K OIlK-2.1
nabopaTopHOit pabote, mpopaboTka OIIK-2.2
JICKIIMOHHOTO MaTepuaa, mpopadoTka OIIK-2.3
TEM OTBEACHHBIX JUIS CaMOCTOSATEIBHOM
paboTHI
11. | Pacder mapumaIbHBIX MOJSPHBIX BETHINH 8 odopmIieHre 0TIETOB, TIOATOTOBKA K OIlK-2.1
nabopaTopHOii pabote, mpopadoTka OIIK-2.2
JICKIIMOHHOTO MaTepuaa, mpopadoTka OIIK-2.3
TEM OTBEACHHBIX JUI CaMOCTOSATEIBHOM
paboThI
12. | OkcrparupoBanue. OnpenencHue 8 odopmiieHne 0TYETOB, MOJrOTOBKA K OIlK-2.1
K03 uneHTa pacpeaeICHHUS MEKITY KOJUIOKBUYMY, ITOJITOTOBKA K OIIK-2.2
JIByMsI HCCMEIIIMBAIOIIMUCS JKUIKOCTSIMH nabopaTopHOii pabote, mpopaboTka OIIK-2.3
JIEKLIMOHHOTO MaTepualia, npopaboTka
TEM OTBEJICHHBIX JJIsl CAMOCTOSTEILHON
paboTHI
13. | [HoHmxkeHUe TeMIepaTyphl 3aMep3aHus U 8 odopmIieHre 0TIETOB, TOATOTOBKA K OIlK-2.1
TIOBEIIIICHIE TEMIIEPATyPhl KATICHHS nabopaTopHOii paboTe, MpopadoTKa OIIK-2.2
pa30aBICHHBIX PACTBOPOB. JICKIIMOHHOTO MaTepuaa, mpopadboTka OIIK-2.3
TEM OTBEJICHHBIX JUISl CAMOCTOSTEIbHOM
paboTHI
14. | PacdeT CBOHCTB pacTBOPOB AJIEKTPOJIUTOB 9 odopmIieHre 0TIETOB, TOATOTOBKA K OIlK-2.1
nabopaTopHOi paboTe, MpopadoTKa OIIK-2.2
JIEKIIMOHHOTO MaTepualia, npopaboTka OIlK-2.3
TEM OTBEJICHHBIX JJIsl CAMOCTOSTEILHOM
paboThI
15. | OcoOGeHHOCTH 3TEKTPOIPOBOTHOCTH B 8 oopmiieHne 0TYETOB, MOJrOTOBKA K OIlK-2.1
HEBOJIHBIX pacTBopax. Pacuer creneHu u JabopaTopHoii pabore, mpopaboTka OIlK-2.2
KOHCTAHTBI JUCCOLUAIIUH, JIEKIIMOHHOTO MaTepualia, npopaboTka OIlK-2.3
AIIEKTPONPOBOJIHOCTH U JPYTHX TEM OTBEJICHHBIX JJIsl CAMOCTOSITEILHOMN
apaMeTpOB PACTBOPOB HJIEKTPOJIUTA paboTsl
16. | DnexTpoaHbIE paBHOBECHSI. 8 oopmileHnEe OTYETOB, MOJITOTOBKA K OIlK-2.1
ONEeKTPOXUMUYECKHE IIEMEHTHI. nmabopaTopHoi pabore, npopaboTka OIIK-2.2
MexaHn3M BO3HHUKHOBEHHSI CKauKa JIEKIIMOHHOTO MaTepuasa, npopaboTka OIIK-2.3
MOTEHIMajla Ha TpaHuIe pa3zaena ¢as. TEM OTBEJICHHBIX ISl CAMOCTOSITEILHOM
JIBOMHOM 3JIEKTpUYECKHI CIION U ero paboTsl
crpoeHue. THUIbI AIEKTPOJIOB.
CranmapTHBIN 3JIEKTPOIHBINA TOTEHIHAL.
TepmoiMHaMUKa T'ajbBaHHYECKOTO
3IIEMEHTa
17. | 'anpBaHWYECKHUN TIEMEHT U 10 odopmIieHre 0TIETOB, IOATOTOBKA K OIlK-2.1
AIIEKTPOJBIDKYINAS CHIIA dJIeMeHTa. THIbI KOJUIOKBHYMY, TTOJITOTOBKA K OIIK-2.2
rajbBaHUYECKHUX JIEMEHTOB. Y paBHEHUE TECTHUPOBAHUIO, IPOPabOTKA OIIK-2.3

Hepucra. Pacuer 9/IC 1 noteHuuanon
9JIEKTPOAOB 10 ypaBHeHHI0 HepHcTa.

JIEKLIMOHHOTO MaTepHasa, npopaboTka
TEM OTBEACHHBIX [T CAMOCTOSATENbHOI
paboThl




HNupukatopsl
Ne TeMbl, BHIHOCHMBIE Ha CAMOCTOSITEIILHYIO
i pabory Yacwl ®opma CPC JOCTHKEHHUS
KOMITCTEHIINU
1 2 3 5 6
18. | OcHOBBI (hOpPMaANEHOIN KMHETHUKH. 10 odopmileHne 0TYETOB, MOJTOTOBKA K OIlK-2.1
OcHoBHBIe nIocTynaTsl. CKOPOCTh U nabopaTopHoii pabore, npopaboTka OIlK-2.2
KOHCTAaHTa CKOPOCTH PEaKIIUH. JIEKLIMOHHOTO MaTepualia, mpopaboTka OIlK-2.3
MonekynsipHOCTb U MOPSIIOK PEAKIHN. TEM OTBEICHHBIX ISl CAMOCTOSTEILHOM
Kunernueckue ypaBHEHUS CKOPOCTH paboThI
OJTHOCTOPOHHHX PEaKIUii IepBOro,
BTOPOT0, TPETHETO HOPSAKOB
19. | KuHeTHKa CI0XHBIX: apalIeIbHbIX, 10 odopmIieHre 0TIETOB, IOATOTOBKA K OIlK-2.1
MOCJIEIOBATENBHBIX, 00PATUMBIX U nabopaTopHOii pabote, mpopaboTka OIIK-2.2
CONPSDKEHHBIX peaknuu. Pacyer KOHCTaHT JIEKLIMOHHOTO MaTepualia, npopaboTka OIlK-2.3
CKOPOCTH H OIIpe/ieIeHUe OopsIKa TEM OTBEJICHHBIX ISl CAMOCTOSTEILHON
peakuui paboThl
20. | 3aBHCHMOCTB CKOPOCTH PEAKLUH OT 10 odopmileHHEe 0TYETOB, MOJTOTOBKA K OIlK-2.1
TeMIIepaTyphl ¥ TEOPUU KHHETUKH. nabopaTopHoi pabore, npopaboTka OIlK-2.2
[IpaBuno Baut-I'odda. YpaBHeHue JICKIIMOHHOTO MaTepualia, mpopaboTka OIIK-2.3
Appenuyca. [ToHsaTue sHEprun akTUBALIUH. TEM OTBEJICHHBIX ISl CAMOCTOSTEILHOM
paboTHI
21. | KureTnka reTeporeHHBIX IMPOLIECCOB. 10 odopmIieHre 0TIETOB, TIOATOTOBKA K OIlK-2.1
Craguu reTeporeHHOro npouecca, MoHsITHE KOJUIOKBHYMY, MOATOTOBKA PAacCUYETHOTO OIIK-2.2
JuMuTHpytomei craguu. CKopocTb 3aaHus, TpopaboTKa JEKIIMOHHOTO OIIK-2.3
TeTEePOTCHHBIX PEaKIUi, 3aBUCHMOCTH OT Marepuana
TEeMIIEPaTypHI
22. | Karammuz. O0mire 3aKOHOMEPHOCTH. 10 odopmIieHre 0TIETOB, TOATOTOBKA K OIlK-2.1
AKTHBHOCTB, CIICIIU(QUIHOCTD U nabopaTopHO paboTe, MOATOTOBKA K OIIK-2.2
CENIEKTUBHOCTb KaTalu3aTopoB. BinsHue TECTUPOBAHMIO, IIOTOTOBKA K dK3ameHy, | OITK-2.3
KaTaJM3aTOPOB HA SHEPTUIO aKTUBALIUH. npopaboTKa JEKIIMOHHOTO MaTepuaa,
KuHeTHka roMOTreHHBIX KaTaTUTHYECKUX npopaboTKa TeM OTBENEHHBIX IS
peaxrmii. KucioTHO-0CHOBHOI KaTanus. CaMOCTOSTENFHON paboTHI
I'ereporeHHblil KaTanus.
BCEI'O 171
8.1 KonTpoJb camocTosiTe1bHON padoThl
MunuxaTopsl
No Tembl, BRIHOCUMbIE€ Ha CAMOCTOSITEIbHYIO
i pabory Yacel ®opma KCP JIOCTUKEHUS
KOMITCTEHIINT
1 2 3 5 6
1. | [IlpumeHeHNE 3aKOHOB TEPMOTUHAMUKH JIJIS 2 pueM JIabopaTopHOH paboTHI, IpreM OIlK-2.1
pacdera OCHOBHBIX TEPMOANHAMHUYECKUX OTYETOB OIIK-2.2
MIPOIIECCOB OI1K-2.3
2. | Pacuer TemnoBhIX 3(PEKTOB XUMUICCKAX 2 pueM JIabopaTopHOH paboTHI, IpreM OIlK-2.1
peaxmuit OTYETOB OIlIK-2.2
OIIK-2.3
3. | Pacuer 3aBucumocTH TeroBbIX 3 dexToB 2 IIpUEM KOJUIOKBUYMA, IPHEM OIlK-2.1
0T TeMIeparypsl 1o 3akony Kupxroga nmabopaTopHOi paboTsl, mpuem otyeros, | OIIK-2.2
IIPOBEPKa PACYETHOTO 3aJaHUS OIIK-2.3
4. | Pacuer TepMOAMHAMIYECKUX TIOTEHIINAIOB 2 pueM JIabopaTopHO# paboThl, TpueM OIlK-2.1
B Pa3IMYHBIX MpoIleccax OTYETOB OIIK-2.2
OIlK-2.3
5. | PacueT KOHCTaHTHI paBHOBECHS M CTETICHU 2 pueM JIabopaTopHOi paboThl, MpueM OIlK-2.1
MCCOLINALINH OTYETOB OIIK-2.2
OIIK-2.3
6. | 3aBUCMMOCTh KOHCTAHTBI PABHOBECHS OT 2 pueM JIabopaTopHO# paboThl, TpueM OIlK-2.1
TEeMITEpaTyphI OTYETOB, ITPOBEPKA TECTUPOBAHUS OIIK-2.2
OIIK-2.3
7. | Pacuer paBHOBECHOTO COCTaBa CMECH 2 pueM J1abopaTopHOi pabdoTHI, ITpUeM OIlK-2.1
OTYETOB OIIK-2.2
OIlK-2.3
8. | Pacuer hazoBoro paBHOBecHs B 2 pueM J1abopaTopHOi paboThl, IpUeM OIlK-2.1
OJIHOKOMIIOHEHTHBIX CUCTEMaX OTYETOB OIlK-2.2
OIlK-2.3




TCMLI, BbBIHOCHUMBIC Ha CAMOCTOSATCIBbHYIO

HNupukatopsl

Yacel ®opma KCP JIOCTHKEHUS
n/n paborty
KOMITCTEHIINU
1 2 3 5 6

9. | AHanmu3 (azoBbBIX AMarpaMM COCTOSTHHUS 2 KOHCYJNBTUPOBaHUE, TIPUEM OIlK-2.1

JIBYXKOMITOHEHTHBIX CUCTEM KOJUIOKBHYMA, TIPHEM JIa00paTOpHON OIlK-2.2

paboThl, IpUEM OTYETOB, IPUEM OIlK-2.3

9K3aMeHa

10. | Pacuer coctaBa pacTBOpPOB 1 mpueM JIabopaTopHOi paboThI, IpreM OIlK-2.1

OTYETOB OIIK-2.2

OIIK-2.3

11. | Pacuer maprmaIbHBIX MOJSPHBIX BETHINH 1 pueM JIabopaTopHOi paboThI, IpreM OIlK-2.1
OTYETOB OIIK-2.2

OIIK-2.3

12. | Okcrparuposanune. OnpenencHue 2 TIpreM KOJUTOKBUYMA, TIPHEM OIlK-2.1
K03 pHIMEHTa pacTpeACTICHUS MEKTY nabopaTOpHO pabOThI, IPUEM OTYETOB OIIK-2.2
JIBYMsI HECMEIIUBAIOLIMMHUCS YKUAKOCTIMH OIlK-2.3

13. | TloHmxeHue TeMIepaTypsl 3aMep3aHus U 1 IpueM J1abopaTopHOi pabdoThI, TpUeM OIlK-2.1
MOBBILICHHE TEMIIEPATypbl KUIIEHHS OTYETOB, IPOBEPKA 3HAHUH Ha OIlK-2.2
pa30aBICHHBIX PACTBOPOB. MPAKTUUECKOM 3aHSATHUHU OIIK-2.3

14. | OcoOGEeHHOCTH 3TEKTPONPOBOTHOCTH B 2 npueM 1abopaTopHOM paboThl, mpueM OIlK-2.1
HEBOJIHBIX pacTBopax. Pacuer cTenenu u OTUYETOB OIIK-2.2
KOHCTAHTBI JUCCOILIMALINH, OIIK-2.3
3JIEKTPOIIPOBOAHOCTH U JPYTHX
apaMeTpOB PACTBOPOB HJICKTPOIUTA

15. | OcoOGeHHOCTH ICKTPOTIPOBOTHOCTH B 1 mpueM JIabopaTopHOH paboTHI, IPHEM OIlK-2.1
HEBOJIHBIX pacTBOpax. Pacuer crenenu u OTYETOB OIIK-2.2
KOHCTAHTBI IMCCOLIHAIIHH, OIlK-2.3
3JIEKTPOIIPOBOAHOCTH U JPYTHX
apaMeTpOB PACTBOPOB HJICKTPOIUTA

16. | DnexTpoHbIE paBHOBECHSI. 1 npueM J1abopaTopHOM paboThl, mpueM OIlK-2.1
DNEeKTPOXUMHUUECKHE IJIEMEHTHI. OTUYETOB OIIK-2.2
MexaHn3M BO3HUKHOBEHHUS CKadKa OIlK-2.3
MOTEHIIMaja Ha TpaHulle pasaena das.

JIBOMHOM 3JIEKTPUYECKUIL CIIOH U €T0
crpoeHue. THUIbl 31EKTPOAOB.
CraHaapTHBIM 31EKTPOAHBIN OTEHIUAIL.
TepMoanHAMUKa T'aIbBaHNYECKOTO
JJIeMeHTa
17. | Pacder CBOHCTB pacTBOPOB AJIEKTPOJIUTOB 1 pueM JIabopaTopHOH paboTHI, IpreM OIlK-2.1
OTYETOB OIIK-2.2
OIIK-2.3

18. | 'anpBaHUYECKHI TIEMEHT H 2 MpUEM KOJUTOKBUYMA, TIPHEM OIlK-2.1
SJIEKTPOABIIKYIIASI CUJia dJIeMEHTA. TUmbl nabopaTopHOi paboTeL, mpueM oTdeToB, | OITK-2.2
rajJbBaHMYECKUX DJIEMEHTOB. Y paBHEHHE NpOBEpKa TECTUPOBAHHMS OIlK-2.3
Hepucra. Pacuer O/1C u nmoteHIuagos
JIEKTPOIOB 10 ypaBHeHHI0 HepHera.

19. | OcHOBBI (hOpPMaNLHON KMHETHKH. 1 pueM JIabopaTopHOI paboTHI, IPHEM OIlK-2.1
OcHoBHbIe TIOCcTyNIaThl. CKOPOCTH U OTYETOB OIIK-2.2
KOHCTaHTa CKOPOCTH PEaKIIHH. OIIK-2.3
MosekyIsIpHOCTD U MOPSIIOK PEAKIHH.

Kunernueckue ypaBHEHUS CKOPOCTH
OJTHOCTOPOHHHMX PEaKIHii IepBoro,
BTOPOT'0, TPETHETO HOPSIAKOB

20. | 3aBHCHMOCTB CKOPOCTH PEAKIUH OT 1 IpueM J1abopaTopHOi pabdoTHI, TpUeM OIlK-2.1
TEMIIEPATYPHI U TEOPUU KUHETUKHU. OTYETOB OIIK-2.2
[IpaBuio Baur-T'opda. YpaBaenue OIIK-2.3
Appenuyca. [ToHsTHE SHEPIHU aKTUBAILIUH.

21. | KuHeTHKa CIIOKHBIX: MapauIeibHbIX, 1 mpueM JIabopaTopHOi paboThI, IpueM OIlK-2.1
MOCIIe0BATEIbHBIX, OOPATUMBIX H OTYETOB OIIK-2.2
COTIPSDKEHHBIX peakiuy. Pacder KOHCTaHT OIIK-2.3
CKOPOCTH H OIIPEAEICHUE TOpAIKa
peakimi

22. | KuHeTHka reTeporeHHBIX MPOIECCOB. 1 MPHEM KOJUTOKBHYMA, IIPHEM OIlK-2.1
CTtaguu reTeporeHHOTo Tporiecca, MOHITHE nabopaTopHO# pabOThI, IPHEM OTYETOB OIIK-2.2
muMuTupyomei craguu. CKopocTh OIIK-2.3




HNupukatopsl
Ne TeMbl, BHIHOCHMBIE Ha CAMOCTOSITEIILHYIO
Yacol ®opma KCP JIOCTUKEHUS
n/n paborty
KOMITCTEHIINU
1 2 3 5 6
TeTEePOTeHHBIX PEaKIUi, 3aBUCHMOCTb OT
TEeMIIEPaTyphbI
23. | Karamm3. O6uue 3aKOHOMEPHOCTH. 2 pueM J1abopaTopHOi pabdoThI, TpUeM OIlK-2.1
AKTHBHOCTb, CIEUU(PUIHOCTD U OTYETOB, IIPOBEpKa pacueTHoro 3axanus, | OIIK-2.2
CEJIEKTUBHOCTH KaTanu3aTopoB. Bimsane MIPOBEPKa TECTUPOBAHUS OIIK-2.3
KaTaJIn3aTOPOB HA SHEPTUIO aKTHUBALIUH.
KuHeTnka roMOreHHBIX KaTaIUTHIECKUX
peakuuii. KucinotTHo-ocHOBHOM KaTanus.
T'eTeporeHHsbIi KaTamus.
BCEI'O 36

9. Ucnioib30BaHMe PEHTHHIOBOM CUCTEMBbI OLIEeHKH 3HAHU I

[Ipu oueHKe pe3yibTAaTOB ACATEIFHOCTH OOYYArOIIMXCS B paMKaxX JUCHUILIMHBI «Dusndeckas
XUMUSD» HCIIONIB3YETCs PEHTHHTOBasi cucreMa. MakcuMaibHOE M MHHHMAIBHOE KOJUYECTBO OAJIIOB IO
pa3IUYHBIM BUaaM ydeOHoW paboThl onrcaHo B «[lookeHnn o 0amTbHO-PEHTHHTOBOM CHCTEME OILICHKU
3HaHUH CTYJEHTOB M oOecnieueHus kauecTBa yueonoro npoueccay ®I'6OY BO KHUTY.

PelitunroBas oneHka GpopMupyeTcs Ha OCHOBAaHMM TEKYILEro M MPOMEKYTOUHOIO KOHTpOJId. 3a
KOHTPOJIbHBIE TOYKH CTYAECHT MOXET MOJyYUTh MUHUMAIIbHOE U MAaKCUMaJIbHOE KOJIMYECTBO OaioB (CM.
Tabnuny).

OueHoYHBIE CPEICTBA KoJa-Bo MuH.0a/1710B Makc.0a/1510B

4-ii cemecTp

JlabopaTopHas paboTa 12 12 24
KommokBuym 2 10 14
PacueTHoe 3a1aHHe 1 9 12
Tect 1 5 10
DK3aMeH 1 24 40
HTtoro 60 100
5-ii cemecTp

JlabopaTopHas pabora 9 9 18
KomnmokBuym 4 10 14
PacueTHoe 3a1aHHE 2 9 12
Tect 2 6 12
CobecenoBanue 2 4
DK3aMeH 1 24 40
HTtoro 60 100

10. OueHouHble cpeacTBa IS TeKYLIEr0o KOHTPOJS YCIeBAEMOCTH, NPOMeEKYTOYHOI
aTTecTalliy 110 UTOIaM OCBOCHHS JMCIHHIIIHHbI
OneHouHbIE cpencTBa ISl MPOBEACHMSI TEKYIIETO KOHTPOJIS YCIEBAaeMOCTH, IMPOMEKYTOUHOM
aTTeCTallud M UTOTOBOW aTTecTallMM pa3padaThIBAIOTCS COTJIACHO MOJ0kKEHHI0 0 DoHIaX OIEHOYHBIX
CPEICTB, pacCMaTpPUBAIOTCA KaK COCTaBHasg 4acTh paboueil mporpaMMmbl U O(QOPMIISIOTCS OTIEIbHBIM
JOKYMEHTOM.

11. UndopmanuoHHO-MeTOAMYECKOE 00ecniedeHre TUCIUTIINHBI

11.1. OcHoBHas JuTEpaTypa

[Tpu wu3yueHun aucUMIUIMHBL «PU3nMdecKass XHMHsS» B KauyeCTBE OCHOBHBIX HMCTOYHHMKOB
nH(OpMallUK PEKOMEHYETCsl UCII0Ib30BaTh CIEAYIONIYIO JIUTEPATYPY:

OcHOBHbIE HCTOYHHKH HH(OPMALIUH KoJsinyecTBo 3K3eMILISIPOB
A.B. Bumasikos, H.®. Kuzum, ®uszndeckas
XuMus [ YueOHUK] ydeOHHK JUIs CTYI. BY30B, 75 k3. YHUL] ®T'BOY BO «KHUTVY »

00y4. 10 XMMHUKO-TEXHOJ. HaIp. OATOTOB. U
cnei.: M. : Xumus, 2012, 840 c.

I'.B. bynunoposga, FO.I'. I'ansmeranHoB, X.M.
SApomesckas [u ap.], Puzndeckas XumMus 201 sx3. YHUIL ®T'BOY BO «KKHUTY»




[YuebHuk]| yueOHUK IJ1s1 CTY 1. BY30B, 00y4. MO
Hanp. "Xum. TexHonorus", "OHepro- u
pecypcocOeper. npoil. B XUM. TEXHOJIOTHH,
HedTexumun U OnoTexHou.", "buorexunonorus" u
crell. "XHUM. TEXHOJI. SHEPrOHACHIII. MATEPUATIOB
u m3nenuii": M. : K11V : Yausepcurer. kH., 2016,
516¢

X.M. Spomesckas, FO.I'. Bynunoposa, B.II.
bapa6anos [u ap.], Dnekrpoxumus u xumudeckas | 20 sx3. YHUL] ®T'BOY BO «kKHUTY »
KHHETHKA [ YueOHuK] yued. mocodue ist CTY/I.
BY30B, 00y4. 1o Harp. "XHUM. TEXHOJIOTH":
Kazans : , 2014, 456¢.

IO0.I'. Tanameraunos, I'.B. Bynunoposa, B.I1.
bapa6anos [u np.], ®uzndeckas Xumus 69 sx3. YHUILL ®T'BOY BO «KKHUTY»
[Yuebuuk] yueO. mocobue i CTyA. By30B, 00yY.
no Hamp. "Xumudeckas TexHosiorusa': Kazans :
W3p-so KHUTY, 2012, 392¢

. A. Ky3nenos, B. U. IN'opmkos, OcHOBBI https://e.lanbook.com/book/97412
¢bu3nveckoil Xxumun [ DINeKTpOHHBIN pecypc] Pexxum nocryna: no noanucke KHUTY
yueOHuK: Mocksa : JlabopaTopus 3nanuid, 2017

11.2. lonoiHuTEIbHAS JIUTEPATypa
B kadectBe JOIIOJIHUTCIIbHBIX HMCTOYHHUKOB I/IH(i)OpMaIII/II/I PEKOMCHAYCTCA HUCIIOJb30BaTh

CIICAYIOIILYIO JINTEPaTypy:

JlonoJiHUTEe/IbHbIE HCTOYHUKH HH(OPMALIMU KoJsin4ecTBOo 3K3eMILISIPOB
OtkuHc, ne [layna, ®usnueckas xumus : Y.1:
PaBHoBecHas Tepmonunamuka [[Ipouee] : M. : 3 9k3. YHUILL ®I'BOY BO «kKHUTY»

Mup, 2007, 494 c.

. . llpuroxwun, P. ledoii, Xumuueckas
tepmoanHamuka [[Ipouee] : M. : BUHOM. 7 2x3. YHUILL ®I'BOY BO «kKHUTY»
JlabopaTopus 3Hanu#, 2009, 533 c

H.M. CenuBanosa, JI.A. [TaBnuuenko, I'.B.
Bynmunopoga [u nip.], ®uszndeckas Xumus 66 sx3. YHUL] ®I'BOY BO «KHUTVY »
[YueOnuk] yueb. mocobue: Kazans : U3a-Bo
KHUTY, 2016, 188 c..

B.B. Ocunosa, A.W. I'aneesa, 10.T".
INansameraunoB [1 1p.], Onpenenenne nopsaxa, 70 k3. YHUL] ®I'BOY BO «KHUTVY »
KOHCTaHTBI CKOPOCTH U DHEPTHH aKTHBAIIHH
3JIEMEHTapHbIX peakuuii [YueOHuk] yueo.
nocooue: Kasann : U3n-s0 KHUTY, 2015, 84 c.
IO.I'. Tanamernunos, I'.B. bynunoposa, K.A.
PomanoBa, KuHeTHKa CI0KHBIX peaKkiui 66 sk3. YHUL] ®I'BOY BO «KHUTVY»
[YueOnuk] yueb. mocobue: Kazans : U3a-Bo
KHUTY, 2016, 88 ¢

A.B. bunanos, I'.B. bynunoposa, C.B. Kpynus,
Konnurarususle cBoiicTBa pacTBopoB [ YueOHuk| | 66 sx3. YHUL ®I'BOY BO «KHUTY »
yueb. mocobue: Kazanp : U3n-so KHUTY, 2016,
116 ¢

JIL.A. IlaBmnuenko, FO.I'. 'amssmernuHoB, I'.B.
Bbymunoposa, Tepmuueckuit ananus 10 sk3. YHULL ®I'BOY BO «KHUTVY»
JIBYyXKOMIIOHEHTHBIX CUCTeM [ YueOHuK] yueo.-
MeTon. mocobue: Kazansp : , 2013, 104 ¢

B.B. Ocunosa, FO.I'. I'anameraunos, I'.B.
bymunoposa, TeopeTnuecKkue mpeacTaBICHHSI http://ft.kstu.ru/ft/978-5-7882-XXX-
XUMHYECKON KHHETUKH [ DNEeKTPOHHBIN pecypc]| Bulidorova_Osipova_Galyametdinov-TPHK.pdf
Pexxum noctyna: no nognucke KHUTY




WHJIMBH/I. 3aJIaHUS JIJIS1 CAMOCT. pabOThI CTY/I.:
Kazans : , 2010, 24 ¢

C.B. lllunoga, IO.I'. I'anamernuHos, JL.A.
[TaBnuyenko [u np.], Xumuueckas
TEpMOJIUHAMUKA [ DIIEKTPOHHBIN pecypc|

METOJINYECKOE PYKOBOJACTBO K MPAKTUYCCKHM
sagsatuaMm: Kazans : KHUTY, 2009, 128 ¢

http://ft.kstu.ru/ft/978-5-7882-X X X-
Shilova_himicheskaya-termodinamika.pdf
Pexxum noctyna: o nognucke KHUTY

JLA. ITaBnuuenko, P.1. FOcymnosa, OCHOBBI
TEPMOXUMHH. | 3aKOH TEPMOAMHAMUKHI
[DnexTpoHHBIN pecypc| HHAMBHU YA, 3aIaHUS
JUIsl KOJUIOKBUYMA U IIPaKT. 3aHATUI: Ka3aHs :
WUzn-Bo KHUTY, 2014, 44 ¢

http://ft.kstu.ru/ft/Pavlichenko-
osnovy_termokhimii.pdf
Pexxum nocryna: no noanmucke KHUTY

I''T". AGaynnassiHoBa, A.®. Jlo6peiauHa, Da3oBbie
paBHOBecusi. PaBHoBecue "xuakocth-niap" B
JByXKOMIIOHEHTHBIX CUCTEMAaX [ DIEKTPOHHBIN
pecypc] MeToinyecKue yka3zaHus K IPaKTHUECKUM
sagsatuam: Kazans : KHUTY, 2012, 40 ¢

http://ft.kstu.ru/ft/abdullazyanova-fazovye-
zhitkost.pdf
Pexxum noctyna: no noanucke KHUTY

A.®. [1o6pbinuHa, I'.I'. AGaynna3sHoBa, @a3oBbie
paBHOBecusi. PaBHOBecue "KpuCTaUIbI-pacTBOP
(pacmuiaB)" B IByXKOMIIOHEHTHBIX CHCTEMaxX
[D5eKTpOHHBIN pecypc] METOANYECKUE YKA3aHUS
K npakTudeckuM 3ansatusam : Kazans : KHUTY,
2012,40 c

http://ft.kstu.ru/ft/abdullazyanova-fazovye-
Kristally.pdf
Pexxum nocryna: no noanucke KHUTY

IO.I'. T'anamerounoB, A.A. Kaszes, H.M.
CenuBaHoBa, Kanopumerpruueckoe usmepeHue
TEIUIOBBIX A((HEKTOB XMMHUECKUX PEaKIUi U
(U3NKO-XMMHYECKUX TPOLIECCOB [ DNEKTPOHHBIN
pecypc] METOINYECKUE YKa3aHUs K
naboparopubiM pabotam: Kazans : KHUTY, 2009,
40 c

http://ft.kstu.ru/ft/978-5-7882-XXX-
Selivanova_kalorimetr-izmerenye.pdf
Pexxum nocryna: no noanucke KHUTY

I'.B. Bynunoposa, }O.I'. 'anameraunos, FO.M.
Boepxkumos [u np.], Kunetnka peakuu ruaponsa
CJIOXKHBIX 3(PUPOB [ DIEKTPOHHBIN pecypc]|
METOAMYECKHE yKa3aHUs K JabopaTOpHOH paboTe:
Kazanp : KHUTY, 2011

http://ft.kstu.ru/ft/978-5-7882-XXX-

Bulidorova_Osipova_Vijimov_Galyametdinov-

KRGSE.pdf
Hocryn ¢ IP anpecoB KHUTY

A.A. Kocapes, B.B. Ocunosa, I'.B. bynunoposa
[u ap.], Yucna nepeHoca U METOABI UX
onpezeneHus [ DNeKTpOHHBIN pecypc]
METOJAMYECKUE yKa3aHus K J1abopaTopHOil padoTe:
Kazans : U3g-so KHUTY, 2016, 20 ¢

http://ft.kstu.ru/ft/\VVizhimov-chisla_perenosa.pdf

Pexum nocryna: no noanucke KHUTY

K.A. Pomanosa, 1O.I'. I'anmsmeraunos, I'.B.
bynmunoposa, Kpuomerpruueckoe onpeneneHue
MOJICKYJIIPHON MAacChl M CTETICHH JTUCCOIUAITNN
3JEKTPOJIUTOB [ DNEKTPOHHBIN pecypc]|
METOAMYECKHE YKa3aHus K JabopaTopHOil padoTe:
Kazans : U3g-so KHUTY, 2015, 24 ¢

http://ft.kstu.ru/ft/Bulidorova-

kriometricheskoe_opredelenie_elektrolitov.pdf

Pexum nocryna: no noanucke KHUTY

IO.M. Bepkumos, P.P. lllamuos, A.A.
KoHnomieBa, DneKTpoABMKYIINE CHIIBI
rajlbBAHUYECKUX JIEMEHTOB [ DJIEKTPOHHBIN

pecypc] MeTomueckre yka3aHus K J1a00paTopHOi
pabore: Kazanp : KHUTY, 2014, 24 ¢

http://ft.kstu.ru/ft/\Vyzhimov-
elektrodvizhushchie.pdf
Pexum nocryna: no noanucke KHUTY

P.A. KOcynoBa, M.A. Xycaunos, P.P. [llamunoB
[u ap.], KuneTnka reTeporeHHbIX KaTaTuTHYECKUX
peakuuii [ DNEKTPOHHBINA PECypc| METOI. YKa3aHUs
K 1a0. paboram: Kazans : , 2014, 32 ¢

http://ft.kstu.ru/ft/Shamilov-kinetika.pdf
Pexxum noctyna: mo nognucke KHUTY




B.B. Ocunosa, JI.A. IlaBmnuenko, E.I1O.

MoroctoBa, [ToTeHmomMeTpuyeckoe http://ft.kstu.ru/ft/Pavlichenko-
OTpe/ieIeHUEe KOHCTAHT THAPOJIN3a U potentsiometricheskoe_opredelenie_konstant.pdf
JUCCOIMAIUU [ DIEKTPOHHBIN pecypc] Pexxum noctyna: nmo nognucke KHUTY

METOAMYCCKUE YKa3aHHs K JJaOOpaTOPHBIM
paboram: Kazans : U3n-so KHUTY, 2016, 56 ¢

11.3. D1eKTpOHHbIE HCTOYHUKH HH(pOpMATHH
[Tpu u3y4eHnn qUCIUTUTHHBL «DU3UYecKas XUMHS PEyCMOTPEHO UCTIOIh30BAHUE AIEKTPOHHBIX
MCTOYHHUKOB MH(POPMALIUH:

. Dnexrponnslii karanor YHUL] KHUTY: Pexxum nocrtyma: http://ruslan.kstu.ru/

. OBC «Jlaup»:Pexxum goctyna: https://e.lanbook.com

. O6pazoBarenpHas miaTdopma «HOpaiity: Pexxum nocryma: https://urait.ru/

. OBC «Znanium.comy: Pexxum goctyna: http://znanium.com/

. OBC YuuBepcurerckas 6ubmuoreka omnaiiH: Pexum mocryna: http://biblioclub.ru/
. OBC IPRbooks: Pexum mpoctyma: http://www.iprbookshop.ru/

. OBC BOOK .ru : Pexxum mocryna: https:// www.book.ru/

. Hayunas snexktponnas 6ubnuoreka https://elibrary.ru/

03O\ LN kW~

YHHUII
Coznacoeano

11.4. IlpodeccuonasibHbie 6a3bl JaHHBIX U MHGOPMAILHOHHBIE CIIPABOYHbIE CHCTEMbI

ba3p1 JaHHBIX:

Wiley Online Library: https://onlinelibrary.wiley.com/
Springer Nature: https://link.springer.com/

zbMath : https://zbmath.org/

I/IH(I)OpMaL[I/IOHHBIC CIIPpaBOYHBIC CUCTCMbI

CrpaBouno-nipaBoBas cucrema «[’APAHT» [loctyn cBoOoHBINH: www.garant.ru
CrnpaBouno-npaBoBas cucreMa «Koncynbrantllntoc» loctyn cBoOoHBIN: Www.consultant.ru

12. MaTepl/IaJII)HO-TeXHI/[‘-IeCKOE odecrneuyeHue AUCHHUIIIIMHBI

JIunieH3upOBaHHOE MPOTrPaMMHOE 0OecIieueHHe U CBOOOIHO PacpoOCTPAHAEMOE TPOrPAMMHOE
o0ecrieueHne, B TOM YHUCIIE OTEYeCTBEHHOTO IIPOU3BOJICTBA, HCIOIB3YeMOe B y4€OHOM IpOIIecce Mpr
OCBOCHUU OUCITUITIINHBI «Dusnueckass XUMHAL:

OducHsie u aenossie nporpammel: ABBYY FineReader 9.0 npod;
Oducueie u nenoseie nporpammbl: MS Office 2007 Russian;

Oducueie u aenoseie mporpammbr: MS Office 2007 Professional Russian;
Oduchblie u nenoBsie mporpammbl: MS Office 2010-2016 Standard
Apxusarop 7 Zip

brnoknot Notepad

Sunekc bpaysep

ITO nns xomtekTUBHOM padoTel Microsoft Teams

CAIIP: CAIIP CAD Assyst System
CAIIP: KOMITAC-3D LT v12



[TporpammupoBanue: Adobe Dreamweawer CS4;

Y4eOHble ayAUTOPUH I TPOBEICHUS Y4EOHBIX 3aHATUI OCHAILIEHBI 000PY10BaHUEM:

KOMITBIOTEPHBIMH YICOHBIMH KOMIUIEKCAaMH «XUMHSI», CaXxapuMeTpaMu, Tepmomerpamu bekmana, pH-
METpaMH, KOHAYKTOMETPaMH, TOTEHIIMOMETPAMH, TEPMOMETpaMH, peppakToMeTpaMu, MOJIIPUMETPAMH,
TEepMOCTaTaMH, KaJlopuMeTpamu, mpudopamu CBEHTOCIABCKOTO, BOJSTHBIMU OaHSIMH, YCTAHOBKAMU JIJIS
TUTPOBAHUSI, BECAMH JJICKTPOHHBIMH, HAOOPOM DJIEKTPOJIOB, XUMUIECKOM MOCYABl U PEAKTUBOB,
mabJIOHaMH OTYETOB 10 JIAOOPATOPHBIM padOTaM.

13. O6pa3oBarTe/ibHbIE TEXHOJIOTUH

KonwmuecTBo 9acoB 3aHSATHH, MPOBOJMMBIX B MHTEPAKTUBHBIX (hOpMax B y4yeOHOM mporiecce 1o
muciuminHe «Pu3nyeckas XUMHsD COCTaBiseT 16 u.

B mpouecce ocBoeHus AUCHUIUIMHBL «DuU3nueckass XUMHUS» HUCIOJIB3YIOTCA  CIEIYIOIINE
o0pa3oBaTeNbHbIE TEXHOIOTHH:
WudopmannoHHO-pa3BUBAIOIINE TEXHOJIOTHH, HAIPABJICHHBIE HA OBJIAICHUE OOJBIINM 3a11acoOM 3HAHUH,
3allOMUHAHUE U CBOOOHOE OTIEPUPOBAHUE UMH.
Hcnonb3yercs JIeKIIMOHHO-CEMUHAPCKUIT METO/1, CAMOCTOSITENIbHOE U3yUEHUE JINTEPATYPbI, IPUMEHEHHE
HOBBIX HH(OPMAIIMOHHBIX TEXHOJIOTHIA I CAMOCTOSITEILHOTO MOTIOTHEHNS 3HAHUM, BKITIOYast
WCIIOJIb30BAHUE TEXHUYECKUX U DJIEKTPOHHBIX CPEACTB MH(POPMAIIUH, TAKUX KaK TOCTYII Yepe3
r1106anpHy0 ceTh IHTEpHET K AIeKTPOHHBIM OHOIMOTEYHBIM pecypcaM, MaTeHTHBIH MOUCK;
Pa3BuBaromnue mpoOIeMHO-OpUEHTHPOBAHHBIC TEXHOJIOTHH, HAIPaBJICHHBIC HA (OPMUPOBAHUE U
pa3BUTHE TPOOIEMHOTO MBIIIEHUS, MBICTIUTEILHOW aKTUBHOCTH, CIIOCOOHOCTHU MPOOIEMHO MBICIUTH,
BUJIETh U POPMYIHPOBATH MPOOJIEMBI, BEIOUPATh CIIOCOOBI U CpeJICTBA AJis UX pemieHus. [Ipu stom
HCIIOJNIB3YIOTCS CIIEAYIOIINE YPOBHU CIIOKHOCTH U CAMOCTOSITEIbHOCTH: IPOOTIEMHOE U3TI0KEHUE
yueOHOro MarepHasa IpernoaaBareseM; Co3/1aHne IpernoaaBareaeM NpoOIeMHbIX CUTYalUi.
Hcnonb3yembie B JEKIIMOHHOM Kypce MHHOBAIIMOHHBIE 00pa3oBaTeNbHbIe TEXHOJIOTHH: JIEKIIHUS — IIpecc-
KOH(pepeH1Msl, poOiIeMHast JeKIus, JIEKIH ¢ 3apaHee 3alJlaHUPOBaHHBIMU OIIMOKaMH.
Jlexrus - npecc-koHpepeHus «KommuraTuBHble CBOMCTBA PACTBOPOBY.
B nauane nexnuu npenoiaBatenb Ha3bIBa€T TEMY U IMIPOCUT CTYACHTOB MHUCHbMEHHO 3371aBaTh MY
BOIPOCHI IO TEME «CBONCTBA pacTBOPOBY». Kaxkblil cTyieHT B TeueHue 2-3 MUHYT QOpMYyTUpyeT
HauboJee HTEPECYIOLINE €ro BOIPOCHL, MUIIET UX Ha JIUCTKE OyMaru U rnepeaaeT npernoaaBaresio.
[IpenonaBatens B TeueHHE 3-5 MUHYT COPTUPYET BOIPOCHI 10 UX COAEPKAHUIO U HAUMHAET YNTATh
nekmuto. MznoskeHue matepuana mpernoHOCUTCS B BUJIE CBSI3HOTO PACKPBITUS TEMBI, @ HE KaK OTBET Ha
KaKIbIH 3aJaHHBINA BOMPOC, HO B MpoIlecce JEKIUN GOPMYyITUPYIOTCS COOTBETCTBYIOIINE OTBETHI. B
3aBeplIeHHE JIEKIIMU MPEro1aBaTeib MPOBOJIUT UTOIOBYIO OLIEHKY BOIPOCOB, 00CYX 1asi HHTEPECHI
CTYJICHTOB U BBISIBIISAIS UX 3HAHMUSL.
[IpoGnemHuas naexnus. «XMMHUYECKOE PaBHOBECHE U CIIOCOOBI €T0 CMEILEHUS».
Jnis co3nanusi mpoOJIeMHON CUTYAIlUU CTYICHTaM MPeIaraloTCs CUTyalus Ha MPOU3BOJICTBE,
TpeOytomiasi BMeIlaTeIbcTBa HHKeHepa-TexHoora. [Ipennaraercs npeaioxkuTh pa3inyHble MyTH BHIXOJA
W3 CO3JaBIIETOCS MPOTUBOPEUUS CIeTaTh BHIOOP MEX Iy HUMHU. B miporiecce 00Cy IeHHsI BBIICIACTCS
TJIaBHAs 1eJ1h TEPMOJUHAMUKH: TIPEICKa3aHNE HAMIPABIIEHUS MMPOTEKAHUS MTPOIIECCOB M OMMCAHNE
COCTOSIHMSI paBHOBECHSI.
Jlexumsi ¢ 3apaHee 3arIaHUPOBAHHBIME OITMOKaMu «COBpEeMEHHbBIE XUMHYECKHE UCTOUYHUKH TOKay. B
JEKIMOHHBIA MaTepual CO3HATENBHO 3AI0KEHO BOCEMb OIIMOOK CO/IePIKaTEIHbHOTO XapaKTepa.
[TonGuparoTcst Hanbosee YacTo JoMycKaeMble OMMOKH, KOTOPBIE JIENIal0T KaK CTYACHTHI, Tak U
npernojaBaTeNy B Xoe yTeHus JeKiuu. CrucoK ommOoK MpernogaBaTellb IPUHOCUT Ha JIEKIUIO U
3HAKOMMUT C HUMH CTYJIEHTOB TOJIKO B KOHIIE JIEKIIMH. 3a/1aya CTYI€HTOB 3aKJII0YAEeTCsl B TOM, YTOOBI 110
X0y OTMEUaTh B KOHCIIEKTE 3aMeUeHHbIC OIMOKH 1 Ha3BaTh UX B KOHIIE Jiekinu. Ha pa36op ommbok
otBoauTcs 10-15 MUHYT, B X0JI€ KOTOPOTO MPENOaBaTesieM, CTyACHTAMH HIIMCOBMECTHO JTAIOTCS
MPaBUJIbHBIE OTBETHI HA BOIIPOCHI.
Hcnonb3yeMbie B X0/1€ MPAKTUYECKUX 3aHATHI HHTEpaKTUBHBIE (DOPMBI 00yUEHUSI 1 MHHOBALIMOHHBIE



oOpa3oBaTeNbHbIe TEXHOJIOTHH: pa300p KOHKPETHBIX MPOOJIEMHBIX CUTYAlLIUi; CEMUHAP-TUCKYCCHS,
BKJTIOYAOIIUH JTOKJIAABI CTYIEHTOB M UX O0CY)KJCHHE, MO3TOBOH IITYPM.

Hcnonb3yembie B X0/1€ 1a0OpaTOPHBIX 3aHATUN UHTEPAKTUBHBIE POPMBI 00yUEHHUsI U MHHOBALIMOHHbBIE
o0pa3zoBaTeNbHbIC TEXHOJIOTUU: Pa300p KOHKPETHBIX CUTYalUi; METO/ MPOOIEMHOTO 00y4eHus1, paboTa B
KOMaHJie, MO3rOBOH IITYpM, Y4eOHO-/IeJI0Bast Urpa.



