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Bcero 396 11

Kazans, 2022




Pabouas mporpamma cocrtaBieHa ¢ ydyérom TpeOoBaHuii denepasbHOTO TOCYJApCTBEHHOTO
oOpazoBarenbHOro cranmapra (mpukaz Ne 907 ot 07.08.2020) no crenmanbrocty 18.05.01 Xumudeckas
TEXHOJIOTUSl OHEPrOHACBHIIIEHHBIX MaTepuaJoB W u3enuil g crneunanusauuu  «TexHonorus
HHEPrOHACHINIEHHbIX MAaTepUaAJOB U M3/EIMH» HAa OCHOBAaHMM YYeOHBIX IJIAHOB Habopa 0Oydaroluxcs
2022 rona.

Pa3paboTunk nporpaMmsi:

IIpodeccop H.M. CenuBanoa

COI'JIACOBAHO

PabGouass mporpamMma paccMoTpeHa W oj00peHa Ha 3acemanuu Kadeapbl «Dusznyeckod u
KOJUTOMTHOM XUMUH », MPOTOKoa oT 12.05.2022 r. Ne 10.

3asenyromuii kadpenpoit  Cocnacosano YO.I'. IansameTnnHOB

YTBEPXIAEHO
Hauvansuuk nentpa YMII Ymeepoicoaro JI.LA. KuraeBa



1. lesiu 0OCBOEHUSA TUCHUTNIUHBI

ensiMu 0CBOCHUS TUCIUILIMHBI « DU3UYECKAs XUMUS SBISIOTCS:
a) OBJIAICHUEC 3HAHUAMU B 06HaCTI/I TGOpI/II/I XUMHUYCCKUX HpOHCCCOB, 06’L5ICH$IIOH_II/IMI/I BaKOHOMepHOCTI/I,
HAIMpPaBJIEHHOCTh, CKOPOCTh MX MPOTEKAHU, YCIOBHUSA MOJYYEHUS MAKCUMAJIbHOTO BBIX0OJA MPOAYKTa U
HOBBIX MaTepI/IaJIOB C HGO6XOIII/IMLIMI/I CBOfICTBaMH JUUIA ycnemnoro yCBOCHI/ISI IIpyTI/IX
00111e00pa30BaTENbHBIX U CIICIHAIBHBIX JUCIUIUIMH U UCIIOIB30BaHUS UX B TPO(ECCHOHAIBHON U
MMO3HAaBATEIBLHON AEITEILHOCTH
0) oBIaJIcHUE HABBIKAMU MPUMEHEHHS TEOPETHYECKUX 3aKOHOB (DU3UYECKON XUMHH U
BKCHepI/IMeHTaHBHLIX (bI/I3I/IKO-XI/IMI/I‘-IeCKI/IX METOO0B (TepMOl[I/IHaMI/I‘ICCKI/IM, CTaTUCTUYCCKUM,
KHHETHYECKUM, (PU3UKO-XUMHUYECKUM aHATM30M) JIUIS PEHICHHUS TPAKTUICCKUX BOIIPOCOB XMMUYCCKOM
TCXHOJIOTHUH.

2. MecTO JUCHHUIJIMHBI B CTPYKTYpe 00pa30BaTe/bHOI MPOrpaMMbl

Huctunnuna «Pusndeckass XUMHS» OTHOCUTCA K oOs3atenbHoi yactu OOIl u dopmupyer y
oOydaromuxcsi o crenuanu3anui  « TeXHOIOTus SHEPrOHACKHIIICHHBIX MAaTePHANIOB U HU3JCIHi» Habop
3HAHWM, YMEHHI, HABBIKOB U KOMIIETEHIIUM.

JIJs yCTIeTHOTO OCBOSHUS TUCIUTUIHHBI «DU3ruecKas XUMHEs» 00yJatomunics Mo CIeuaTbHOCTH
18.05.01 «XuMuyeckasi TEXHOJIOTHSI SHEPrOHACHIIICHHBIX MAaTEpUaJIOB M H3JEIHI» JOKEH OCBOUTH
Marepua MpeaIIeCTBYIOIUX TUCIUIUIAH:

1. Beicuias MmaTemMaTuka

2. ndopManmoHHbIE TEXHOIOTHH
3. O0mras 1 HeopraHuYecKass XUMHUS
4. Opranuyeckas XuMuUs

5. ®uszuka

Jucnummna «®u3nueckast XUMHS» SBISETCS MPEAIIECTBYIONIEH M He00X0AUMa ISl YCIICIIHOTO
OCBOEHUS TOCTEAYIONINX AUCIUILINH:

1. MareMaTnyeckoe MOACIIUPOBAHNE TEXHOJOTUUECKHUX MTPOIIECCOB
2. O0mwasg xuMuyecKast TEXHOJIOT U

3. Ilpomeccs U anmapaThl XUMHYECKON TEXHOIOTUN

4. CucteMsbl YIpaBlIeHUs XUMHKO-TEXHOJIOTHYECKHUMH MPOIIeCCaMu

3. Komnerenunu odyuaiomerocsi, popMupyemMbie B pe3y/ibTaTe 0CBOCHHS AU CHUIIINHBI

OIIK-2 Cnoco0eH HCNOIb30BATH COBPEMEHHOE TEXHOJIOIHYecKoe U aHATUTHYecKoe 000py10BaHHe NIPH NMPOBeIeHUH
HAY4YHOT'0 U TEXHOJIOrHYeCKOro IKCIepHMEeHTa, IPOBOIUTH 00pad0TKY U AaHAJM3 MOJYYeHHBIX Pe3yJIbTaTOB
OIIK-2.1. 3Haet (yHIaMeHTaIFHBIC 3aKOHBI M IOHATHS XMMHU ¥ XUMHYIECKOH TEXHOJIOTHH, METOAUKY TIPOSKTHPOBAHUS
XMMHUKO-TEXHUYECKHX CUCTEM, HCTOUYHHKH HayYHO-TEXHOJIOTHUECKOi nHpopmannu B npodeccrnonansHoil chepe,
TEOPETHYECKNE OCHOBBI PA3JIMYHBIX METO/IOB aHAIM32

OIIK-2.2. YMeeT BEIOpaTh ONTUMATIHHBIN METO]] aHAIH3a B 3aBUCHMOCTH OT OOBEKTa M IMOCTABICHHOW 3aa4H, a TAKKe
000CHOBAThH CBOH BHIOOD,TPOBOINTH aHAIN3 COSAMHEHUS C UCTIOIb30BAaHIEM XUMUUECKUX, AHATUTHIECKAX U (PHU3UKO-
XUMHYECKHX METOJIOB Pa3paboTaTh TEXHOJIOTHIO XMMUIECKON PEakIiH B X0/I¢ €€ JOTMIECKOTO IPOSKTHPOBAHUS U
MOCTAaHOBKH TEXHOJIOTHYECKOTO IKCIIEPHIMEHTA

OIIK-2.3. Brageer MeTo1aMi MaTeMaTHIeCKOI CTaTHCTUKHU JJIs1 00pabOTKH pe3ynbTaTOB aKTUBHOTO M ITACCHBHOTO
9KCIIEPUMEHTA, HABBIKAMH MPOBEJICHNSI XUMUYECKOTO M (PM3UKO-XUMHUYECKOTO aHaAIIN3a, HHTEPIPETAINH TTOJTy4eHHBIX

PE3YIbTATOB, MIPECACTABIICHUS PE3YJILTATOB aHAIM3a

B pe3yabTare 0cBOEHUSI TMCHUILINHBI 00y4aIOIMIACH T0JI2KeH

3HaTh:
a. TEOPETUIECKUE METOABI (PU3MUECKON XUMUU (TePMOJUHAMUYECKH, KHHETUIECKUI, KBAHTOBO-

MEXaHUYECKUN);



6. o0mue GU3NKO-XMMHUYECKHE 3aKOHOMEPHOCTH, IIPUCYIINE XUMUYECKUM SIBICHUSAM U IIpOLEccaM;
B. Hauaja TEPMOJMHAMUKH U OCHOBHBIE YPAaBHEHUSI XMMHUECKON TEPMOIMHAMUKH;

I'. METOZBI TEPMOAMHAMUYECKOTO OMMCAHUS XUMUUECKUX U (Pa30BBIX PABHOBECHI B
MHOTI'OKOMIIOHEHTHBIX CUCTEMAX;

1. TEPMOJIMHAMMKY PACTBOPOB AJIEKTPOIHUTOB U IIEKTPOXUMHUYECKUX CUCTEM;

€. ypaBHeHHsI (pOpMaNTbHOM KMHETUKU M KUHETHKH CJIOXHBIX, IIETTHBIX, T€TEPOr€HHBIX U
(OTOXUMHYECKUX PEAKIINA;

. OCHOBHBIE TEOPUU TOMOT'€HHOT'0, T€TEPOr€HHOI0 ¥ (PepMEHTATUBHOI'O KaTaau3a.

Ymern:

a. OIPENENSITh TEPMOIMHAMUYECKUE XapaKTEPUCTUKN XUMUYECKUX PEaKLMi U paBHOBECHbBIE
KOHLEHTPALlUU BEIIECTB,

0. UCTOJIb30BAaTh OCHOBHBIE XMMUYECKHE 3aKOHbI, TEPMOIMHAMHUYECKUE CIIPABOYHBIC JAHHBIE U
KOJINYECTBEHHBIE COOTHOLIEHUS (PU3NYECKON XUMHHU U1 PEeLIeHUs IPOopecCHOHANbHbIX 3a/ay;
B. IPOTHO3UPOBATH BIMSHUE PA3INYHBIX (DAKTOPOB HA PABHOBECHE B XUMHUYECKHX PEAKIIUAX;
paccunTaTh KOHCTAHTY PABHOBECHS IIPU PAa3HBIX BHEIIHUX YCIOBUAX U ONPEECIUTh ONTUMAaJIbHbIE
yCIIOBHS IIPOBEICHUS POLIECcCa;

I. ONPENENATh HAPaBIEHHOCTh MPOLIecca B 3aJaHHBIX HAYaJIbHBIX YCIIOBUSX;

. YCTaHABJIMBATh IPAHULBI 00J1aCTEN YCTONYMBOCTH (Da3 B OJHOKOMIIOHEHTHBIX, OMHAPHBIX U
MHOTOKOMIIOHEHTHBIX CHCTEMaX,

€. OIPEeJIeNSTh COCTaBbl COCYIIECTBYIOUINX (Da3 B OMHAPHBIX FE€TEPOr€HHBIX CUCTEMAX;

. COCTaBJIATh KNHETHUYECKUE YpaBHEHHs B U PepeHIMaIbHON U HHTErpanbHOM popme ams

KHMHCTUYCCKH NPOCTBIX peaKHI/Iﬁ H NIPOTHO3UPOBATH BIIMAHUC TCMIICPATYPbI Ha CKOPOCTH ITPOLIECCA;

3. IPOBOAWTH (1)I/ISI/IKO-XI/IMI/I‘-I€CKI/II\/'I OKCIICPUMCHT Ha 0ase THIOBBIX MCTOHOB U IIPUECMOB UCCIICOOBAHUA

Baangern:

a. HaBBIKAMHU BBIYHCIICHHS TETJIOBBIX 3(P(PEKTOB XMMHUUECKHUX PEaKIIHid IPH 3aIaHHOM TeMIlepaType B
YCIIOBUSIX MOCTOSIHCTBA JABJICHUS UIH 00beMa;

0. HaBbIKaMU BBIUMCIIEHUSI KOHCTAHT PaBHOBECHUS] XUMUYECKUX peaKuil pyu 3aJJaHHOU TemIlepaType
JaBJICHUA HACBILLICHHOI'O napa Hazg I/IH)II/IBI/II[ya.HBHI)IM BC€IIECCTBOM, COCTaBa COCYHIGCTBYIOHII/IX (1)33 B
JIBYXKOMIIOHEHTHBIX CUCTEMAX;

B. METO/IAMH OIPEEICHUS KOHCTAHT CKOPOCTU PEAKLIMM pa3IMYHBIX MOPSIIKOB MO pe3yibTaTam

KHHETUYCCKOT'O OKCIICPUMCHTA

4. CTPYKTYpa M cojiep:KaHue TUCIHUIIHHbI
OO6mas Tpya0€MKOCTh TUCIIUILUIMHBI COCTaBIISIeT 11 3a4eTHBIX equHuIl, 396 4acos.

Buas! yaeGHOH paboTHI (B 9acax) OreHOUHBIE
cpenacTBa IS

Ne Pazgen pucuuniauub Cenme- [Mpaktuaeckmne | Jlabopa- ITTI;(I);?:;P;IH

/I CTp Jlexuus KCP CPC
3aHATHUA TOpHBIE MIPOMEXY-
TOYHOH
aTTecTaluu
1 2 3 4 5 6 7 8 9




Bunbl yaeOHO# paboThI (B Hacax) OrneHOYHBIC
CpencTBa s
Ne Pasnen aucuuninHb Ceme- [Ipaktuueckne | Jlabopa- HTI;(EELS;T
/I CTp Jlexuus KCP CPC
3aHATHUA TOpHBIE TIPOMEXKY-
TOYHOH
aTTecTalyu
1 2 3 4 5 6 7 8 9
OCHOBBI XMMUYECKOI1 Konnoksuywm;
TEPMOJIUHAMUKH Jlaboparopnas
1. 4 8 20 6 18 paboTa;
Pacuernoe
3aJaHue
2 TepmoanHamuueckue 4 8 2 6 JlabopaTopHas
" | OTEHIIMAIBI pabota
3 Xummudaeckoe 4 12 4 4 12 JlabopaTopuas
paBHOBeCHE pabora; Tect
®a3oBbIC Komnoksuym;
4 | pasHoBeCHSA 4 8 12 6 18 JlabopaTopuas
paborta;
DK3aMeH
HToro mo cemectpy 4 36 36 18 54 JK3aMeH
PactBopsl Komnoksuym;
1. 5 4 12 4 24 JlabopaTopras
paboTa
DNEeKTPOXUMHUIECKHE Komnoksuywm;
2. | cucremsl 5 4 10 8 43 JlabopaTopHas
pabora; Tect
Xumunue-ckasi KHHe- KosutoxBuym;
3 | ™Ka 5 6 8 4 40 JlabopaTopHas
paboTa;
CobecenoBanne
Karanus JlabopaTopras
paborta;
4. 5 4 6 2 10 Pacuernoe
3aganue; Tecrt;
DK3aMeH
HToro mo cemecTpy 5 18 36 18 117 JK3aMeH
5. Conep:xkanue JIeKIMOHHBIX 3aHATHII IO TeMaM
Ne NupukaTopsl
- /_n Paznen nucumninHb Yacel Tema NeKIMOHHOTO 3aHATHUS JIOCTUKEHUS
KOMITETEHIIMU
1 2 3 4 5
1. | OcHOBBI XMUMHYECKOH TEPMOIUHAMUKU 8 OCHOBHBIE TIOHS-TUS ¥ 3aKOHBI OIlK-2.1
XUMHUUYECKON TEPMOIUHAMUKH. OIIK-2.2
OIIK-2.3
2. | TepmoauHAMUYECKHE TOTCHIIUAIIBI 8 TepmoauHaMHUyeCKre OIIK-2.1
HNOTEHIMAbI — KaK KPUTEPHUU OIIK-2.2
HaNpaBJIEHHOCTH MpoLecca OIIK-2.3
3. | Xumuueckoe paBHOBECHE 12 XuMHUueckoe paB-HOBECHE OIlK-2.1
OIIK-2.2
OIlK-2.3
4. | ®a30BbIe paBHOBECHS 8 ®dazoBoe paBHO-Becue. Pusnko- OIlK-2.1
XAUMU9YECKHH TePMHUIECKHIH OIlK-2.2
aHaITN3 OIlK-2.3
5. | PactBOpEI 4 PactBopsl. MHOrokomnonentHsle | OITK-2.1
pacTBOPHI OIIK-2.2
OIlK-2.3
6. | DIEKTPOXUMHUYECKUE CUCTEMBI 4 Teopus pacTBOpoB OIlK-2.1
anektponuToB. I'anpBanndeckue | OITK-2.2
9JIEMEHTBI OIIK-2.3
7. | Xumnue-ckast KUHE-TUKA 6 Kunerurka cia0KHBIX peakLui. OIIK-2.1
CKOpOCTb U OPSIOK OIIK-2.2
XUMHUUYECKHUX PEaKIMii. OIIK-2.3




e MunukaTopsr
I /;I Paznen pucuuniauHb Yacsl TeMa JIEKLIMOHHOTO 3aHATHS JIOCTUKEHUS
KOMITETEHIIMU
1 2 3 4 5
8. | Karamms 4 Karamms OIlK-2.1
OIlIK-2.2
OIIK-2.3
BCET'O 54
6. ConeprxkaHue NPaAKTHYECKUX/CeMUHAPCKUX 3aHSITHI
[TpoBenenue MPakKTHYECKUX/CEMHUHAPCKUX 3aHATHIA HE MPETyCMOTPEHO YIEOHBIM TIIAHOM
7. Conepxxanue J1a00paATOPHBIX 3aHATHI
Mungukaro
pbI
Ne Paznen nucuuninuHel Yacsl Tema 3ansTus flOCTIDREH
n/m ust
KOMIIETEHII
207
1 2 3 4 6
1. | OcHOBBI XUMHYECKOH TEpMOIUHAMUKH 4 Omnpenenenue TemoBoro 3¢dexra OIlK-2.1
pPeaKIuu pacTBOPEHHUS COJIA METOJIOM OIlK-2.2
KaJOpUMETPHUH. OIIK-2.3
2. 4 OmnpezeneHue MapuaIbHBIX MOJSPHBIX OIIK-2.1
TEIUIOT PaCTBOPEHHS COJICH. OIlK-2.2
OIIK-2.3
3. 4 OmnpeneneHue comep kaHus OIIK-2
KPHUCTAJUTU3aIIMOHHOM BOJIEI B OIlK-2.1
KpPHUCTAJUIOTHIIpATE. OIlK-2.2
OIIK-2.3
4, 4 OmnpexneneHne TEIUIOBOTO P peKTa OIlK-2.1
peakuui Auccoruanuu ciaadbix KUCIOT U OIIK-2.2
OCHOBAHHUH. OIIK-2.3
5. 4 Omnpenenenue TemioBoro 3¢dexra OIlK-2.1
peakuuu HeTpanu3aluu CUILHON OIIK-2.2
KHCJIOTHI CHIIbHBIM OCHOBAHHUEM. OIlK-2.3
6. | Xumuueckoe paBHOBECHE 4 W3yueHne XMMU4IeCKOTO paBHOBECHS B OIlK-2.1
TOMOTEHHBIX CUCTEMAX. OIIK-2.2
OIIK-2.3
7. | ®a30BbIe paBHOBECHS 4 Tepmudeckuil aHann3 HEM30MOP(HHBIX OIlK-2.1
JIByXKOMITOHCHTHBIX CHCTEM. OI1K-2.2
OIIK-2.3
8. 4 Omnpenencaue ko3 duimenra OIlK-2.1
pacrpeeeHus BemecTBa. OI1K-2.2
OIIK-2.3
9. 4 N3y4enue (azoBoro paBHOBECHs OIIK-2.1
JKUJKOCTD - TIap OIIK-2.2
OIIK-2.3
10. | PacTBoOpEI 4 Kpunomerpuueckoe onpenenexue OIIK-2.1
MOJIEKYJISIPHON MacChl M CTETIEHU OIIK-2.2
JIUCCOIIMAITIH DJIEKTPOITUTA. OIIK-2.3
11. 4 Onpenenenne ko3 duimenra OIlK-2.1
AIEKTPOTPOBOIUMOCTH CHUIIHBHOTO OIIK-2.2
JJIEKTPOJINTA. OI1K-2.3
12. 4 OnpeneneHre KOHCTAHTHI AUCCOIAIINH OIIK-2.1
¢1a00T0 IEKTPOIUTA METOIOM OIIK-2.2
9JIEKTPONPOBOTHOCTH. OIlK-2.3
13. | DneKTPOXUMHYECKHAE CUCTEMBI 4 Onpenenenne 3/IC rarpBaHUUECKOTO OIIK-2.1
JJIEMEHTA. OIlK-2.2
OIIK-2.3
14, 2 OnpeneneHue 4uces IepeHoca. OIIK-2.1
OIIK-2.2
OIIK-2.3
15. 2 OrnpeneneHre KOHCTAaHTbl AUCCOLMALINU OIIK-2.1
CUJIbHOM KUCJIOTBI METOJIOM OIlK-2.2




Munpukaro
pBI
Ne Pasnen aucouniaHb Yacer Tema 3ansaTHA JIOCTHAREH
n/m ns
KOMIIETEHI]
20y
1 2 3 4 6
MTOTEHITMOMETPHH. OIlK-2.3
16. 2 Wzyuenne mporecccoB THAPOIN3a CONer OIlK-2.1
MOTEHIOMETPUYECKUM METOJIOM. OIIK-2.2
OIIK-2.3
17. | Xumuye-cKkast KHHE-THKa 2 W3yueHne KUHETUKH PeaKlIui HHBEPCUU OIIK-2.1
caxapo3bl. OIIK-2.2
OIIK-2.3
18. 4 W3yueHne KMHETUKY PEaKIIMU OMBIICHUS OIIK-2.1
YKCYCHO-3THJIOBOTO 3(uUpa METOUBI0 OIlK-2.2
METOZIOM ITOTCHITMOMETPUHI OIlK-2.3
19. 2 W3ydeHne KUHETHKH PEaKIINN OMBUICHHUS OIlK-2.1
YKCYCHO-3THIIOBOTO 3(upa. OIlK-2.2
OIIK-2.3
20. | Karamms 4 Wzyuenne kuneTnku peakuuu paznoxernns | OINK-2.1
MEPEKUCH BOJOPO/Ia Ha TBEPIBIX OIIK-2.2
KaTaJn3aTopax. OIlK-2.3
21. 2 OmnpenencHre KHHETHICCKAX OIlK-2.1
XapaKTEPUCTUK XUMHUYECKUX PEAKLUN C OIlK-2.2
HCTIONB30BaHUEM MPOTPAMMBI OIIK-2.3
«l"ayccuany.
BCEI'O 72
8. CamocTrosiTesibHas paboTa
N Wupukatopsl
° TeMbl, BBIHOCHMBIE HAa CAMOCTOSITEIbHYIO
W paBoTy Yacsl ®opma CPC JOCTHKEHUS
KOMITCTEHIINT
1 2 3 5 6
1. | IIlpumeHeHUE 3aKOHOB TEPMOIUHAMHUKH IS 6 odopmIIeHHE OTYETOB, TOATOTOBKA K OIlK-2.1
pacueTa OCHOBHBIX TEPMOJUHAMUYICCKUX nmabopaTopHOii pabote, mpopaboTka OIIK-2.2
TIPOIIECCOB. JEKIIMOHHOTO MaTepuraa, mpopaboTka OIIK-2.3
TEM OTBE/ICHHBIX JUIsl CAMOCTOSTEIbHON
paboThI
2. | Pacuer TemnoBbIX 3 PEKTOB XUMHYECKUX 6 odopmIIeHHEe OTYETOB, OJATOTOBKA K OIlK-2.1
peaximii nabopaTopHoit pabote, mpopaboTka OIIK-2.2
JIEKIIMOHHOTO MaTepuaa, npopadoTka OIlK-2.3
TEM OTBE/ICHHBIX JUIsl CAMOCTOSITEIbHON
paboThI
3. | Pacuer 3aBucumMocTH TerIoBbIX AP dekToB 6 odopmIIeHHEe OTYETOB, OJATOTOBKA K OIlK-2.1
OT Temneparypsl 1o 3akony Kupxroda KOJUIOKBHYMY, IIOATOTOBKA K OIIK-2.2
nabopaTopHO paboTe, MOArOTOBKA OIIK-2.3
pacdeTHOro 3aJaHus, IPOpadboTKa
JIEKIIMOHHOTO MaTepuaia, mpopaboTka
TEOPETHYECKOro MaTrepuaa
4. | Pacyer TepMOJMHAMUYECKUX ITOTEHIINAIOB 6 odopmireHrEe OTYETOB, ITOATOTOBKA K OIlK-2.1
B Pa3IHYHBIX MPOIECCAX nmabopaTopHOii paboTe, mpopaboTka OIlK-2.2
JIEKIIMOHHOT'0 MaTepuaa, npopadoTka OIlK-2.3
TEM OTBE/ICHHBIX ISl CAMOCTOSTENbHON
paboThI
5. | Pacder KOHCTaHTHI PaBHOBECHS U CTEIICHN 6 odopmIIeHHE OTYETOB, IOJATOTOBKA K OIlK-2.1
JICCOIHAIITH nabopartopHoii padore, mpopaboTka OIlK-2.2
JIEKIIMOHHOT'0 MaTepuaa, npopadoTka OIlK-2.3
TEM OTBE/ICHHBIX JUISl CAMOCTOSITEbHON
paboTsl
6. | 3aBHCUMOCTb KOHCTAHTBI PABHOBECHS OT 6 odopmiieHrEe OTYETOB, ITIOATOTOBKA K OIlK-2.1
TeMIepaTypsl nabopaTopHoOi padoTe, MOJAr0TOBKA K OIIK-2.2
TECTUPOBAHUIO, IPOPAOOTKA OIIK-2.3
JICKIIMOHHOT'O MaTepuaia, npopaboTka
TEM OTBE/ICHHBIX JUIsl CAMOCTOSITENbHON




TeMBI, BBIHOCHUMBIC Ha CAMOCTOATCIBHYIO

MunukaTopsl

Yacer ®dopma CPC JIOCTIKEHUS
/11 paboty
KOMIETCHIIUH
1 2 3 5 6
paboThI
7. | Pacder paBHOBECHOTO COCTaBa CMeCH 6 odopmIIeHHE OTYETOB, TOATOTOBKA K OIlK-2.1
nmabopaTopHOii pabote, mpopaboTka OIIK-2.2
JEKIIMOHHOTO MaTepraa, mpopadoTka OIIK-2.3
TEM OTBEACHHBIX JUIS CAMOCTOSATEIBHOM
paboTsl
8. | Pacuer azoBoro paBHOBecuHs B 6 odopmileHrEe OTYETOB, MTOATOTOBKA K OIlK-2.1
OJIHOKOMIIOHEHTHBIX CHUCTEMax naboparopHoi pabore, mpopadoTka OIlK-2.2
JIEKIIMOHHOTO MaTepuaa, mpopaboTka OIlK-2.3
TEM OTBE/ICHHBIX JUISl CAMOCTOSTEINEHON
paboTsl
9. | Ananu3 a3oBbIX AUArpaMM COCTOSHHUS 6 odopmileHrEe OTYETOB, ITOATOTOBKA K OIlK-2.1
JBYXKOMITOHEHTHBIX CHCTEM KOJJIOKBHYMY, ITOATOTOBKA K OIIK-2.2
nmabopaTopHOii paboTe, IIOATOTOBKA K OIIK-2.3
9K3aMeHy, IPOpadOTKa JIEKIUOHHOTO
Marepuana
10. | Pacuer cocTaBa pacTBOpPOB 8 odopmIIeHHE OTYETOB, TOATOTOBKA K OIlK-2.1
nmabopaTopHOii pabote, mpopaboTka OIIK-2.2
JEKIIMOHHOTO MaTepuraa, mpopaboTka OIIK-2.3
TEM OTBE/ICHHBIX JUIsl CAMOCTOSTEIbHON
paboTsl
11. | Pacyer mapruaigbHBIX MOJISPHBIX BETHIHH 8 odopmiieHre 0TYETOB, ITOATOTOBKA K OIlK-2.1
nabopaTopHoit pabote, mpopaboTka OIIK-2.2
JICKIIMOHHOT'0 MaTepuaa, npopaboTka OIlK-2.3
TEM OTBE/ICHHBIX JUIsl CAMOCTOSTEIbHON
paboTsl
12. | DkcrparupoBanue. OnpeneneHue 8 odopmileHre 0TYETOB, ITOATOTOBKA K OIlK-2.1
KOd(PHUIHEHTA pacTipeaeTICHISI MEXKITY KOJDIOKBHYMY, ITOATOTOBKA K OIIK-2.2
JBYMSI HECMEIINBAOIIIMUCS JKUAKOCTSIMH nmabopaTopHOii pabote, mpopaboTka OIIK-2.3
JIEKMOHHOTO MaTepHaia, npopaboTka
TEM OTBEACHHBIX JUIS CAMOCTOSATENbHOM
paboTHI
13. | [lormxeHne TeMIepaTypsl 3aMep3aHus U 8 odopmIIeHHE OTYETOB, IOATOTOBKA K OIlK-2.1
TMIOBBILIIEHUE TEMIIEPATyphl KUIICHHS naboparopHoii pabote, mpopadoTka OIlK-2.2
pa30aBiIeHHBIX PaCTBOPOB. JIEKIIMOHHOTO MaTepuaa, npopaboTka OIlK-2.3
TEM OTBE/ICHHBIX JUIsl CAMOCTOSITEIbHON
paboThI
14. | Pacuer CBOHCTB pacTBOPOB 3JIEKTPOIUTOB 9 odopmIIeHHEe OTYETOB, OJATOTOBKA K OIlK-2.1
nabopatopHoit pabote, mpopaboTka OIIK-2.2
JIEKIIMOHHOTO Marepuaia, npopaboTka OIlK-2.3
TEM OTBEACHHBIX JUIS CAMOCTOSATENbHOM
paboTHI
15. | OcoOeHHOCTH IEKTPOIPOBOTHOCTH B 8 odopmIleHHE OTYETOB, TOATOTOBKA K OIlK-2.1
HEBOJHBIX pacTBopax. Pacuer cTenenu u naboparopHoii pabore, mpopaboTka OIIK-2.2
KOHCTaHTHI IUCCOLIMALINH, JIEKIIMOHHOTO MaTepuaia, mpopaboTka OIIK-2.3
JIEKTPONPOBOHOCTH U IPYTHX TEM OTBE/ICHHBIX JUISl CAMOCTOSITEIbHON
I1apaMeTpOB PACTBOPOB AIICKTPOJINTA paboTsl
16. | DnexTpoHbIE pPaBHOBECHSI. 8 odopmireHrEe OTYETOB, ITOATOTOBKA K OIlK-2.1
OIEKTPOXUMUYIECKHE IIEMEHTHI. nmabopaTopHOi pabote, mpopaboTka OIlK-2.2
MexaHH3M BOSHUKHOBEHHUS CKavKa JICKI[MOHHOT'0 MaTepraia, mpopadboTka OIIK-2.3
MOTEHIMAaJIa Ha TpaHuLe pasjena ¢as. TEM OTBE/ICHHBIX JUIsl CAMOCTOSITENbHON
JIBOMHOM 3JIEKTPUUECKU CIION U €ro paboThl
crpoeHue. TUIbl 37€KTpOIOB.
CraHgapTHBINA JIEKTPOAHBIN MOTEHIIHAIL.
TepMoarHaMUKa rajJbBaHUYECKOTO
JIEMEHTA
17. | TanpBaHUYECKHU 3JIEMEHT U 10 odopmireHrEe OTYETOB, ITOATOTOBKA K OIlK-2.1
IIEKTPOJBIIKYILAS CUJIA dJIeMeHTa. THIIbI KOJUIOKBHYMY, HOATOTOBKA K OIIK-2.2
rajJbBaHMYECKHX DJIEMEHTOB. Y paBHEHHE TECTUPOBAHUIO, IIPOPAOOTKA OIIK-2.3
Hepucra. Pacuer 9/]C u noteHnuanos JICKIIMOHHOT'O MaTepuaia, npopaboTka
3JIEKTPOJIOB 110 ypaBHeHHIO HepHera. TEM OTBEACHHBIX JUIS CAMOCTOSATEIbHOM
paboTHI
18. | OcHOBBI (hOPMATBEHOM KHHETHKH. 10 odopmiIcHHE OTYETOB, OATOTOBKA K OIIK-2.1




TeMBI, BBIHOCHUMBIC Ha CAMOCTOATCIBHYIO

MunukaTopsl

Yacer ®dopma CPC JIOCTIKEHUS
/11 paboty
KOMIETCHIIUH
1 2 3 5 6
OcHoBHbIe TOCTyNaTH. CKOPOCTH H nmabopaTopHOii pabote, mpopaboTka OIIK-2.2
KOHCTaHTa CKOPOCTHU PEaKI[HH. JEKIIMOHHOTO MaTepraa, mpopadoTka OIIK-2.3
MonekyIsIpHOCTb U MOPSAOK PEAKIUH. TEM OTBEACHHBIX JUIS CAMOCTOSATEIBHOM
Kunernueckue ypaBHEHUsS CKOPOCTH paboTEI
OJTHOCTOPOHHHX PEaKIHii IIepBoro,
BTOPOT0, TPETHETO MOPSIKOB
19. | KuneTHKa CIOXKHBIX: NapajuIeIbHbIX, 10 odopmileHrEe OTYETOB, ITOATOTOBKA K OIlK-2.1
MIOCJIeI0BATENILHBIX, 00PATUMBIX U naboparopHoi pabote, mpopaboTka OIlK-2.2
COIPSDKEHHBIX peaknnu. Pacyet KoHCTAaHT JIEKIIMOHHOTO MaTepuaia, npopaboTka OIlK-2.3
CKOPOCTH U OIIpeZieJICHUE MOopsiaKa TEM OTBE/ICHHBIX JUISl CAMOCTOSTEINEHON
peaxrmii paboThI
20. | 3aBHCHMOCTH CKOPOCTH PEAKIIMU OT 10 odopmIIeHHE OTYETOB, TOATOTOBKA K OIlK-2.1
TeMIepaTypbl U TEOPUH KHHETHUKH. nmabopaTopHOii pabote, mpopaboTka OIIK-2.2
[Ipasuno Bant-I'opda. YpaBHeHue JEKIIMOHHOTO MaTepraa, mpopadoTka OIIK-2.3
Appennyca. [IoHsTHE SHEPTUH aKTHBALHH. TEM OTBEACHHBIX JUIS CAMOCTOSATEIbHOM
paboTHI
21. | KuaeTnka reTeporeHHBIX IPOIIECCOB. 10 odopmIIeHHE OTYETOB, TOATOTOBKA K OIlK-2.1
CTauy reTeporeHHOro Ipolecca, MOHATHE KOJUIOKBHYMY, IIOJITOTOBKA PACUSTHOTO OIIK-2.2
JUMUTHpYIoLeH craguu. CKopocTh 3a7aHusl, MPOPadbOTKa JIEKIMOHHOTO OIlK-2.3
IeTepOreHHBIX PeaKinii, 3aBUCUMOCTb OT Marepuaa
TEMIIEPaTYpEI
22. | Karanuz. O01ye 3akOHOMEPHOCTH. 10 odopmileHre 0TYETOB, ITIOATOTOBKA K OIlK-2.1
AXTHBHOCTb, CIeIU(UIHOCTD U nabopaTopHoOi paboTe, MOATrOTOBKA K OIlK-2.2
CENIeKTHBHOCTh KaTajau3aTopoB. BiusHue TECTUPOBAHUIO, TIOATOTOBKA K dK3ameny, | OITK-2.3
KaTaJM3aTOPOB HA SHEPTUIO AKTUBALIUH. npopaboTKa JEKIIMOHHOTO MaTepuala,
KuneTrka roMOTreHHBIX KaTaIUTHYCCKHUX npopaboTKa TEM OTBEACHHBIX IS
peaxnuii. KHCIOTHO-OCHOBHOH KaTanus. CaMOCTOSATEILHOM paboThI
I'eTeporeHHblil KaTaaus.
BCEI'O 171
8.1 KonTpoasb camocTosiTe1bHON PadoThI
MNupukaTopel
Ne TeMbl, BBIHOCHMBIE Ha CAMOCTOSTEIIbHYIO
i pabory Yacsl ®opma KCP JIOCTHXKEHUS
KOMIETCHIIUH
1 2 3 5 6
1. | PacueT 3aBHCHMOCTH TEILIOBBIX 3PPEKTOB 2 MIPHUEM KOJUTOKBUYMA, TIPHEM OIlK-2.1
OT TeMIIepaTypsl Mo 3akoHy Kupxroda nmabopaTopHO# paboTel, pueM oTdeToB, | OITK-2.2
IIPOBEPKA PACYETHOIO 3aJaHUS OIlK-2.3
2. | Pacuer TennoBbIX 3 PEKTOB XUMHYECKUX 2 npueM J1abopaTopHoOil paboThI, MpUeM OIlK-2.1
peakuui OTYETOB OIIK-2.2
OIlK-2.3
3. | IlpumeHeHre 3aKOHOB TEPMOIUHAMHKH JIJIsI 2 npueM J1abopaTopHoOil paboThI, MpUeM OIlK-2.1
pacueTa OCHOBHBIX TEPMOJMHAMUYECKUX OTYETOB OIlK-2.2
IIPOIIECCOB OIlK-2.3
4. | Pacger TepMOOMHAMUYECKUX OTECHIINATIOB 2 preM 1abopaTopHoil paboThl, IpreM OIlK-2.1
B Pa3JIMYHBIX MpoIeccax OTYETOB OIIK-2.2
OIIK-2.3
5. | Pacder KOHCTaHTBI paBHOBECHUS M CTEIICHU 2 npueM JIabopaTopHOil paboTHI, IpUEM OIlK-2.1
JUCCOLMAINH OTUYETOB OIIK-2.2
OIIK-2.3
6. | 3aBHCUMOCTH KOHCTAHTHI PABHOBECHS OT 2 npueM JIabopaTopHOil paboTHI, IpUEM OIlK-2.1
TEMIIEPaTypEbI OTYETOB, MPOBEPKA TECTUPOBAHUS OIIK-2.2
OIIK-2.3
7. | Pacuer paBHOBECHOTO COCTaBa CMECH 2 npueM JIabopaTopHOil paboTHI, IpUEM OIlK-2.1
OTYETOB OIlK-2.2
OIlK-2.3
8. | Pacuer azoBoro paBHOBecHs B 2 mpreM 1abopaTopHoOil paboThI, IpremM OIlK-2.1
OJHOKOMIIOHEHTHBIX CHCTEMaXx OTYETOB OIIK-2.2
OIIK-2.3
9. | Ananu3 $a30BbIX AHMATPAMM COCTOSIHHUS 2 KOHCYJIbTUPOBAHKE, IIPHEM OIlK-2.1
JIBYXKOMITOHEHTHBIX CUCTEM KOJUTOKBHYMa, TIPHUEM JTa00paTOpHO OIIK-2.2
paboThI, IPUEM OTYETOB, IIPUEM OIIK-2.3




TeMBI, BBIHOCHUMBIC Ha CAMOCTOATCIBHYIO

MunukaTopsl

Yacer ®dopma KCP JIOCTIKEHUS
/11 paboty
KOMITCTEHIIHU

1 2 3 5 6

9K3aMEHa

10. | Pacuer cocTaBa pacTBOpPOB 1 npreM J1abopaTopHOil paboThI, IpreM OIlK-2.1

OTYETOB OIIK-2.2

OIIK-2.3

11. | Pacder mapruaibHBIX MOJISIPHBIX BETHINH 1 npreM J1abopaTopHOil paboThI, IpreM OIlK-2.1
OTYETOB OIIK-2.2

OIlK-2.3

12. | DkcrparupoBanue. OnpeneneHue 2 IIpUEM KOJUIOKBUYMA, IPUEM OIlK-2.1
KOX(PUIUEHTA PACTIPEACTICHUS MEXKTY nabopaTOpHOI pabOThI, IPUEM OTUCTOB OIIK-2.2
JIBYMsI HECMEIIMBAIOIIMMHUCS )KUJAKOCTSIMH OIlK-2.3

13. | OcoGeHHOCTH AIIEKTPONPOBOTHOCTH B 1 npueM J1abopaTopHOil paboTHI, pUEM OIlK-2.1
HEBOJHBIX pacTBoOpax. Pacuer crenenu u OTYETOB OIlK-2.2
KOHCTAHTBI JUCCOIHAIUH, OIIK-2.3
NIEKTPOIIPOBOAHOCTH U JPYTHX
TapaMeTPOB PACTBOPOB AIICKTPOIUTA

14. | DnexTponHBIE paBHOBECHS. 1 preM 1abopaTopHOi paboThI, preM OIlK-2.1
DNEKTPOXUMHUUECKHUE IIEMEHTBI. OTYETOB OIIK-2.2
MexaHn3M BOZHUKHOBEHUS CKayKa OIIK-2.3
MOTEHIMAJIa Ha TPaHUIe pa3zaena ¢as.

JIBOMHOM 3JIEKTPUUECKUI CIOU U €ro
crpoeHue. TUIbl 371€KTPOIOB.
CraHnapTHBIN 3JEKTPOIHBIN OTSHIIHAIL.
TepMoarHaMUKa rajJbBaHUYECKOTO
JJIEMEHTA

15. | IloHnxeHue TeMuepaTypsl 3aMep3aHus U 1 npueM J1abopaTopHoOil paboThI, MpUEM OIlK-2.1
MOBBILIIEHUE TEMIIEPATyphl KUIICHHS OTYETOB, TPOBEPKA 3HAHUH Ha OIlK-2.2
pa30aBICHHBIX PACTBOPOB. MIPAKTUYECKOM 3aHATUHU OIIK-2.3

16. | OcoOeHHOCTH IEKTPOIPOBOTHOCTH B 2 preM 1abopaTopHOil paboThI, IpreM OIlK-2.1
HEBOJAHBIX pacTBopax. Pacuer crenenu u OTYETOB OIIK-2.2
KOHCTAHTBI IUCCOIMALINH, OIlK-2.3
JIEKTPOIIPOBOHOCTH U IPYTHX
I1apaMeTpOB PACTBOPOB AIICKTPOIUTA

17. | Pacder CBOHCTB pacTBOPOB JIEKTPOIUTOB 1 preM J1a0opaTOpHO# paboThI, TpreM OIlK-2.1

OTYETOB OIIK-2.2
OIlK-2.3

18. | TanbBaHUUYECKHI 3JIEMEHT U 2 IIpHUEM KOJUIOKBHYMa, IPHEM OIlK-2.1
3JIEKTPOABIDKYILAS CUia 3JeMeHTa. Tumbl naboparopHoii paboTsl, mpueM oTyero, | OITK-2.2
rajJbBaHHYECKHX DJIEMEHTOB. Y paBHEHHE NpOBEpKa TECTUPOBAHHUS OIlK-2.3
Hepucra. Pacuer 9/]C u noteHuanos
9JIEKTPOJIOB 110 ypaBHeHHI0 HepHcra.

19. | 3aBHCUMOCTb CKOPOCTH PEAKIIUH OT 1 npueM J1abopaTopHoOil paboThI, MpUeM OIlK-2.1
TeMIepaTypbl U TEOPUN KHHETHUKH. OTYETOB OIlK-2.2
[Ipasuno Bant-I'opda. YpaBHeHUEe OIIK-2.3
Appennyca. [ToHsTHE SJHEPIMH aKTUBALIWU.

20. | OcHOBBI (hOpMaNBbHON KMHETHKH. 1 npueM JIabopaTopHOil paboTHI, IpUEM OIlK-2.1
OcHoBHble nocTynaTel. CKOPOCTh U OTYETOB OIIK-2.2
KOHCTaHTa CKOPOCTHU PEaKI1H. OIIK-2.3
MonekysIpHOCTB ¥ OPSJIOK PEaKIHy.

KuHernueckue ypaBHEHHUs] CKOPOCTH
OZHOCTOPOHHUX peakLuil IEpBOro,
BTOPOT'0, TPETHETO MOPSIIKOB

21. | KuHeTHKa CIIOKHBIX: MapajiebHbIX, 1 mpreM 1abopaTopHOil paboThI, IpreM OIlK-2.1
MOCIIEZIOBATEIHHBIX, 00OPaTUMBIX U OTUYETOB OIIK-2.2
COTIPSDKEHHBIX peaknuu. Pacuer KOHCTaHT OIlK-2.3
CKOPOCTH H OIpe/IeIeHHUE TIOps/IKa
peakuui

22. | KuHeTHKa reTeporeHHbIX IPOIECCOB. 1 IpHUEM KOJUIOKBUYMA, IPHEM OIlK-2.1
Cranuu reTeporeHHoro npouecca, moHsITHe 71a00paTOpHON pabOoTHI, IIPHEM OTYETOB OIIK-2.2
muMmutupyromei craguu. CkopocTsb OIIK-2.3
IeTEepOreHHBIX pPeaKlnii, 3aBUCUMOCTb OT
TEMIIEPaTYpBI

23. | Karanusz. O01ue 3akOHOMEPHOCTH. 2 npueM JIabopaTopHOil paboThI, pUEM OIlK-2.1
AKTHBHOCTB, CIELM(PHIHOCTD U OTYETOB, MPOBepKa pacuyeTHoro 3axanus, | OIIK-2.2




MunukaTopsl
Ne TeMbl, BHIHOCUMBIE Ha CAMOCTOSITENIbHYIO
Yacer ®dopma KCP JIOCTIKEHUS
/11 paboty
KOMITCTEHIIHU
1 2 3 5 6
CEJIEKTUBHOCTH KaTalu3aTopoB. Bimstane MIPOBEPKA TECTUPOBAHUS OIIK-2.3
KaTaJIM3aTOPOB HA SHEPTUIO AKTUBALIUH.
KuHeTnka roMOreHHbIX KaTaIUTHIECKUX
peakuuii. KucinoTHo-oCHOBHOH KaTanus.
I'eTeporeHHsblii KaTaaus.
BCET'O 36

9. Ucnosib30BaHUE PEHTUHIOBOI CHCTEMbI OIleHKH 3HAHUI

[Ipu oneHke pe3ynbTaToB ACATEIBLHOCTH OOYYarOUIMXCS B paMKax IUCHUIUIMHBI «Du3znueckas
XUMHUS» UCIIOJIb3YeTCSl peHTHUHrOBasi cucteMa. MakCUMallbHOE U MUHHUMAIbHOE KOJMYECTBO OAJIOB MO
pa3IMYHBIM BHJaM y4eOHOU paboThl onucaHo B «llomokeHnn o OamibHO-PEUTUHTOBON CUCTEME OIICHKU
3HaHWH CTYJEHTOB U o0OecreueHus kayecTBa yueoHoro npoueccay ®I'bOY BO KHUTY.

PelitnnroBas oneHka GopMHUpPYETCs Ha OCHOBAHUHU TEKYILETO M IMPOMEKYTOYHOTO KOHTPOJIA. 3a
KOHTPOJIbHBIE TOUYKU CTYACHT MOXKET MOJIYYUTh MUHUMAJIbHOE U MAaKCUMAaJIbHOE KOJIMYECTBO OAIIOB (CM.
TadNIMIy).

OueHoYHBIE CPeICTBA Koua-Bo Mun.0a,110B Makc.0a/1710B

4-ii cemecTp

JlabopaTopHas paboTa 12 12 24
Kommoxsuym 2 10 14
PacueTHOE 3amanne 1 9 12
Tect 1 5 10
DK3aMeH 1 24 40
Hroro 60 100

5-ii cemecTp

JlabopaTopHnas paboTa 9 9 18
Komnmoxsuym 4 10 14
PacuyeTHOE 3amanne 2 9 12
Tect 2 6 12
CobecenoBanne 2 4

DK3ameH 1 24 40
Hroro 60 100

10. OueHouHble CpeacTBa A8 TEKYLIEr0o KOHTPOJISI YCIEBAeMOCTH, NPOMEKYTOYHOM
aTTecTalliy 10 UTOraM OCBOCHMS JMCIHUIIJIHHbI
OneHouHble cpencTBa JUIsl MPOBEACHUS TEKYLIETO KOHTPOJIA YCIEBAEMOCTH, IPOMEXKYTOUHOU
aTTecTallid U UTOTOBOW aTTECTallUM pa3pabaThIBAIOTCS COIVIACHO MOJIOKEHHI0 0 POHJaX OLIEHOYHBIX
CPEeZACTB, pacCMaTPUBAIOTCS KaK COCTaBHas 4acTh paboueil mporpamMMbl U OQOPMIISIOTCS OTIENbHBIM
JOKYMEHTOM.

11. UudopmaniuoHHO-MeTOANYECKOE 0O0ecTiedeHue TN CIIUIINHbI

11.1. OcHoBHas MTEpPaTypa

[Tpu wu3yuenun paucuuIIuHbl «dDu3nyeckass XUMHS» B KaueCTBE OCHOBHBIX HMCTOYHHKOB
nH(pOpMaIUU PEKOMEHIyeTCsl UCIIOJIb30BaTh CIEAYIOUIYIO JINTEPATypYy:

OcHOBHBIC MCTOYHUKH MHPOPMALIUT KosmnuecTBo 3K3eMILISIPOB
A.B. Bumaskos, H.®. Kuzum, Ousndeckas
xumus [ Y4ueOHUK]| yueOHUK AJis CTY. BY30B, 75 sk3. YHUL ®I'BOY BO «KHUTVY»

00y4. 0 XMMHUKO-TEXHOJ. HAMp. MOJATOTOB. U
cret.: M. : Xumus, 2012, 840 c.

I'.B. bynunoposga, FO.I'. I'ansmerannoB, X.M.
SApowesckas [u ap.], Puzndeckas Xumus 201 sx3. YHUILL ®TBOY BO «KKHUTY»
[YuebHuk]| yueOHUK 17151 CTYI. BY30B, 00y4. MO
Hanp. "Xum. TexHonorus", "OHepro- u
pecypcocOeper. npoil. B XUM. TEXHOJIOTHH,
Hedrexumun U 6notexHou.", "buorexuonorus" u




cren. "X1M. TEXHOJ. SHEPTrOHACHII. MaTEPUAJIOB
u m3genui': M. : KIIY : YauBepcurer. kH., 2016,
516¢

X.M. Spomesckas, }0.I'. Bynuaoposa, B.I1.
bapa6anos [u ap.], Dnekrpoxumus u xumudeckas | 20 sx3. YHUL] ®T'BOY BO «kKHUTVY »
KHHETHKA [ YueOHuK] yued. mocodue ist CTY/I.
BY30B, 00y4. 1o Harp. "XHUM. TEXHOJIOTH":
Kazans : , 2014, 456¢.

IO.I'. Tansameraunos, ['.B. bynunoposa, B.I1.
bapa6anos [u nap.], Puznueckas xumus 69 sx3. YHUILL ®T'BOY BO «KKHUTY»
[Yuebnuk] yueb. mocobue ajis cTya. By30B, 00yY.
1o Harp. "Xumunueckas rexHonorus": Kasans :
W3n-s8o KHUTY, 2012, 392¢

. A. Ky3nenos, B. U. I'opiikos, OcHOBBI https://e.lanbook.com/book/97412
(bu3MIecKoi XUMHH [ DIEKTPOHHBIN pecypc] Pexxum noctyna: o nognucke KHUTY
yuebHuk: Mocksa : Jlaboparopust 3Hanwmii, 2017

11.2. lonoiHuTeAbHAS JIUTEPATypa
B kayecTBe [OMONHUTENBHBIX MCTOYHUKOB WHGOpPMAIMU PEKOMEHAYETCS HCIIOJIb30BaTh

CJIEYIOIYIO JINTEPATypy:

JlonoiHUTe/IbHBIE HCTOYHUKH HHPOPMALMHU KosinuecTBo 3K3eMILISIPOB
OtkuHc, ae [layna, ®usnveckas xumus : Y.1:
PaBHoBecHas Tepmonnnamuka [IIpouee] : M. : 3 53k3. YHUILL ®T'BOY BO «KHUTY»

Mup, 2007, 494 c.

. . Ilpuroxun, P. Jledoii, Xumuueckas
tepmoanHamuka [[Ipouee] : M. : BUHOM. 7 2x3. YHUILL ®I'BOY BO «kKHUTY»
JlabGopaTopus 3Hanui, 2009, 533 ¢

H.M. CenuBanosa, JI.A. ITaBanuenxo, I'.B.
bymunoposa [u np.], ®usnueckas xumus 66 sx3. YHUL] ®I'EOY BO «KHUTVY»
[Yuebnuk] yue6. mocobue: Kazanb : U3a-Bo
KHUTY, 2016, 188 c..

B.B. Ocunosa, A.H1. I'aneera, IO.I'.
lansmernunaos [u ap.], Onpenenenue mopsiaka, 70 sx3. YHUL] ®T'BOY BO «KHUTVY »
KOHCTaHTBI CKOPOCTH U SHEPTHH AKTHBALUH
AJIEeMEHTapHbIX peakuuil [YueOHuk] yueo.
nocooue: Kazans : U3g-8o KHUTY, 2015, 84 c.
IO.I'. Tanameraunos, I'.B. bBynunoposa, K.A.
PomanoBa, KuHeTnka cinoxHbIX peakuui 66 sx3. YHUL] ®I'EOY BO «KHUTVY»
[YuebHnuk] yue6. nocobue: Kazanb : U3a-Bo
KHUTY, 2016, 88 ¢

A.B. bunanos, I'.B. bynunoposa, C.B. Kpynus,
KonnuratusHble cBoiicTBa pacTBOpoB [YueOHuk| | 66 3x3. YHUL] ®I'BOY BO «KHUTVY»
yue6. mocobue: Kazans : I3g-8o KHUTY, 2016,
116 ¢

JI.A. IlaBnnuenko, FO.I'. 'anamernuuos, I'.B.
bymunoposa, Tepmuueckuit ananus 10 ax3. YHUL] ®I'6OY BO «KKHUTVY »
JBYXKOMIIOHEHTHBIX CUCTEM [ Y4eOHUK]| yueO.-
MeTon. mocobue: Kazans : , 2013, 104 ¢

B.B. Ocunosa, 10.I". 'anmamerauuos, I'.B.

Bynunoposa, Teoperuyeckue mpeacTaBIeHUs http://ft.kstu.ru/ft/978-5-7882-XXX-
XUMHAYECKON KUHETHKH [ DIIEKTPOHHBIHN pecypc] Bulidorova_Osipova_Galyametdinov-TPHK.pdf
WHAWBU]L. 3aJJaHUS JUI CAMOCT. paOOTHI CTY/I. Pexum nocryna: no noanucke KHUTY

Kazans : , 2010, 24 ¢

C.B. lllunora, FO.I'. 'anamerauxos, JI.A.
[MaBmuuenko [u ap.], Xumudeckas http://ft.kstu.ru/ft/978-5-7882-X X X-
TEpPMOJIMHAMHUKA [ DIEKTPOHHBIN pecypc] Shilova_himicheskaya-termodinamika.pdf




METOANYECKOE PYKOBOACTBO K TPAKTUUECKUM
3agatusam: Kazans : KHUTY, 2009, 128 ¢

Pexum nocryna: no noanucke KHUTY

JLA. [TaBmuuenko, P.1. FOcynosa, OCHOBBI
TEPMOXUMHH. | 3aKOH TEPMOAMHAMUKHI
[DnexTpoHHBIN pecypc| HHAMBHU YA, 3aIaHUS
JUIsL KOJUTIOKBUYMA U ITPaKT. 3aHATUI: Ka3aHs :
WUzn-Bo KHUTY, 2014, 44 ¢

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

I''T". AGnynnassiHoBa, A.®. Jlo6peiHuHa, Pa3oBbIe
paBHOBecusi. PaBHoBecue "xuakocTh-niap" B
JByXKOMIIOHEHTHBIX CUCTEMAaX [ DIEKTPOHHBIN
pecypc] MeToinyecKue yKa3zaHus K IPaKTHYECKUM
sagsatuam: Kazans : KHUTY, 2012, 40 ¢

http://ft.kstu.ru/ft/abdullazyanova-fazovye-
zhitkost.pdf
Pexxum noctyna: o nognucke KHUTY

A.®. Jlo6peinuna, I'.I'. AbnymnazsHoBa, ®a3oBbie
paBHOBecusi. PaBHOBecue "KpuCTalIbI-pacTBOP
(pacmuiaB)" B IByXKOMIIOHEHTHBIX CHCTEMax
[D51eKTpOHHBIN pecypc] METOANYECKUE YKA3aAHUS
K npakTudeckuM 3ansaTusam : Kazans : KHUTY,
2012,40 c

http://ft.kstu.ru/ft/abdullazyanova-fazovye-
kristally.pdf
Pexxum nocryna: no noanmucke KHUTY

IO.I'. T'anamerounoB, A.A. Kaszes, H.M.
CenuBaHoBa, Kanopumerpuueckoe usmepeHue
TeIIOBBIX (D (PEKTOB XMMHUUECKHUX PEAKIH 1
(U3NKO-XMMHYECKUX TPOLIECCOB [ DNEKTPOHHBIN
pecypc] MeToIn4ecKue yKa3zaHus K
naboparopubeM padoram: Kazans : KHUTY, 2009,
40 ¢

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

I'.B. Bynunoposa, }0.I'. 'anameraunos, FO.M.
Brokumos [u ap.], Kunernka peakuuu ruipoinsa
CIIOKHBIX 3(pUpoB [DIIEKTPOHHBIHN pecypc]
METOAMYECKHE yKa3aHHs K 1TabopaTOpHO# 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 1p.], Yucna mepeHoca U METObI UX
onpezeneHus [ DNeKTPOHHBIN pecypc]
METOAMYECKUE 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'anamernnnos, I'.B.
bynunoposa, Kpuomerpruueckoe onpeneneHue
MOJICKYJIIPHON MAacChl U CTETICHH JTUCCOIUAIINN
3JIEKTPOJIUTOB [ DIEKTPOHHBIN pecypc|
METOAMYECKUE yKa3aHusl K 1abopaTopHOil padoTe:
Kazansb : U3n-s0 KHUTY, 2015, 24 ¢

http://ft.kstu.ru/ft/Bulidorova-
kriometricheskoe_opredelenie_elektrolitov.pdf
Pexum nocryna: no noanucke KHUTY

FO.M. Beokumos, P.P. Ilamumos, A.A.
KoHnomieBa, DneKTpoABMKYIIUE CHIIBI
rajlbBAHUYECKUX JIEMEHTOB [ DIEKTPOHHBIN

pecypc] MeTouuecKue yKa3aHus K J1abopaTopHO
pabore: Kazanp : KHUTY, 2014, 24 ¢

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

P.U. ¥Ocynosa, M.A. Xycaunos, P.P. [Ilamuiios
[ np.], KuaeTrnka reTeporeHHbIX KaTaTuTHIECKUX
peakuuil [ DIeKTpOHHBIN pecypc| METOA. YKa3aHUs
K 51a0. paboram: Kazans : , 2014, 32 ¢

http://ft.kstu.ru/ft/Shamilov-kinetika.pdf
Pexxum noctyna: no noanucke KHUTY

B.B. Ocunosa, JI.A. I1laBanuenko, E.1O.
MonoctoBa, [loTeHIIMOMETPUYECKOE
ompe/eleHue KOHCTAHT THAPOJIN3a 1
JUCCOIMauu [ DIeKTPOHHBIN pecypc]
METOAMYECKHE YKa3aHUs K 1a00paTOPHBIM
paboram: Kazanb : U3n-Bo KHUTY, 2016, 56 ¢

http://ft.kstu.ru/ft/Pavlichenko-
potentsiometricheskoe_opredelenie_konstant.pdf
Pexum nocryna: no noanucke KHUTY




11.3. DneKTpOHHbIE HCTOYHUKH HH(pOpMALNH
IIpu wm3yuenunm gucnuIUIMHBL —«Dusnyeckas XUMHUSA» IOPELYCMOTPEHO  HCIOJIb30BaHHUE
AJIEKTPOHHBIX UCTOYHUKOB MH(OPMAITUH:

. Dnektponnsbli katajgor YHUIL KHUTY: Pexxum nocryna: http://ruslan.kstu.ru/

. OBC «Jlanb»:Pexum noctyna: https://e.lanbook.com

. O6pazoBarenpHas miaTdopma «HOpaiit»: Pexxum goctyna: https://urait.ru/

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

. OBC YHuBepcuteTckas oubnuoreka onnait: Pexxum nocryma: http://biblioclub.ru/
. OBC IPRbooks: Pexum noctyna: http://www.iprbookshop.ru/

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

. Hayunas snextponHas 6ubianoreka https://elibrary.ru/

0NN KW

YHUILL
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11.4. IIpodeccuonanibHbie 0a3bl JAHHBIX U MH(POPMAIMOHHBIE CTIPABOYHbIE CHCTEMbI

basp1 maHHEBIX:

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

zbMath : https://zbmath.org/

WudopmanroHHbIe CIIPaBOYHBIE CHCTEMBI

CrnpaBouno-npaBoBas cucreMa «['APAHT» Jloctyn cBOOOHBIN: WWW.garant.ru
CrpaBouno-nipaBoBas cucrema «Koncynprantllnroc» Jloctyn cBoOoaHBINH: www.consultant.ru

12. MaTepuajibHO-TeXHHYECKOe o0ecneyeHne JUCIUIIINHBI

.HI/II_IGH3I/IpOBaHHOC IMporpaMMHOC o0OecrieueHre 1 CBO6OI[HO pacinpocTpaHdaeMO€C NIPOrpaMMHOC
O6€CH€'~I€HI/I€, B TOM YHCJIC OTCUCCTBCHHOI'O IIPOMU3BOJACTBA, UCIIOJB3YyEMOC B y‘~I€6HOM mponecce npu
OCBOCHHMHU AUCHUILTMHBI « DU3HYECKaT XUMUSI»:

Oducusie u nenoseie nporpammbl: ABBY'Y FineReader 9.0 npod;
Oducusie u aenossie mporpammbl: MS Office 2007 Russian,;

Oducusie u aenossie mporpammsl: MS Office 2007 Professional Russian;
Oduchbie u aenossie mporpammbl: MS Office 2010-2016 Standard
ApxuBatop 7 Zip

brnoknot Notepad

SAnnexc bpaysep

[10 nns xonnexkTuBHOM padoTel Microsoft Teams

CAITIP: CAIIP CAD Assyst System

CAITP: KOMITIAC-3D LT v12

VY4eOHble ayIUTOPUN JJIs TPOBEACHUS YIEOHBIX 3aHATUN OCHAILIEHBI 000PY/10BaHUEM:!
KOMITBIOTEPHBIMH y4EOHBIMH KOMIUIEKCAMH «XUMHA», caxapuMeTpamu, Tepmomerpamu bekmana, pH-

METpaMH, KOHIYKTOMETpaMH, OTEHIIHOMETPaMH, TEPMOMETPaMH, pePpakTOMETpaMu, MOJIIPUMETPAMH,
TepMocTaTaMH, KaJlopuMeTpaMu, mprudopamMu CBEHTOCIIaBCKOTO, BOASHBIMU OaHSIMH, YCTAaHOBKAMH IS



TUTPOBAHUS, BECAMHU 3JICKTPOHHBIMU, HaGOpOM 9JICKTPOAOB, XUMHUYECKOU MOCyAbl U PCAKTUBOB,
mabJIOHaMU OTYETOB 10 JIJAOOPATOPHBIM PadOTaM.

13. OOpa3oBarTesibHbIE TEXHOJIOTUH

KonnyecTBo 4acoB 3aHATHI, MPOBOJMMBIX B MHTEPAKTHBHBIX (popMax B y4yeOHOM mporiecce 1o
mucuuinHe «Pu3ndeckas XuMush» COCTaBIsAeT 16 .

B nmponecce ocBoeHMs IUCHUIUIMHBL «@PU3MYECKas XUMHS» HCHOJB3YIOTCA —CIENYIOLINE
00pa3oBaTeNbHbIE TEXHOIOTHH:
WudopmanrnoHHO-pa3BUBAIOIINE TEXHOJIOTHH, HAIIPaBJICHHBIC HAa OBJIaIeHUE OOJBIINM 3a11acOM 3HAHUH,
3alOMUHAHUE U CBOOOTHOE OTIEpUPOBAHUE UMH.
Hcnonp3yeTcs IEeKIIMOHHO-CEMUHAPCKUIT METO/, CAMOCTOSITENIbHOE U3yUEHUE JINTEPATYPbI, IPUMEHEHHE
HOBBIX HH(POPMAIIMOHHBIX TEXHOJIOTHH I CAMOCTOSTEIBHOTO OTIOTHEHUS 3HAHUN, BKITIOYast
MCIOJIb30BaHNE TEXHUYECKHUX M AIEKTPOHHBIX CPEJICTB MH(OpMAINH, TAKUX KaK JJOCTYI Yepes3
r1100anpHyI0 ceTh IHTEpHET K AIEeKTPOHHBIM OMOIMOTEYHBIM pecypcaM, MaTeHTHBIHN MOUCK;
PazBuBaroiye mpo6ieMHO-OPHEHTUPOBAHHbIE TEXHOJIOTHH, HApaBJICHHbIE HA (HOPMUPOBAHHE U
pa3BuUTHE IPOOJIIEMHOTO MBIILICHUS, MBICIUTEIbHOW aKTUBHOCTH, CIIOCOOHOCTH MPOOJIEMHO MBICIIHUTD,
BUJICTH U OPMYIUPOBATH MPOOIIEMBI, BRIOMPATh CIIOCOOBI U CPEACTBa IS X perneHus. [Ipu stom
UCIOJIB3YIOTCS CJIETYIOIINE YPOBHU CIIOKHOCTH U CAMOCTOSITEIbHOCTH: MPOOJIEMHOE U3TI0KEHUE
y4eOHOTo MaTepuaa npernoiaBaTeseM; Co3anne mpernoaBareineM IpoOIeMHbBIX CUTYaIHA.
Hcnonb3yembie B JEKIIMOHHOM Kypce MHHOBAIIMOHHBIE 00pa30BaTeNbHbIe TEXHOJIOTHH: JIEKIIUS — IIpecc-
KOH(epeHIHs, TpoOIeMHast JIEKIHUS, JISKIUS C 3apaHee 3alIaHMPOBAHHBIMU OLITHOKaMHU.
Jlexuus - mpecc-kondepenus «KommuraruBHble CBOMCTBA PACTBOPOBY.
B Havasne nexuu npenojaBaTesb Ha3bIBa€T TEMY U MPOCUT CTYJIEHTOB MMUCbMEHHO 33aBaTh EMY
BOIIPOCHI IO TEME «CBONCTBA pacTBOPOBY». Kakblil CTyIeHT B TeueHue 2-3 MUHYT QOpMYyTUpPYET
HanboJiee MHTEPECYIONINE €ro BOIPOCH!, MAIIET UX Ha JIMCTKE OyMaru u rnepeaaet mperno1aBaTelio.
[IpenogaBatens B TeueHHEe 3-5 MUHYT COPTHPYET BOMPOCHI [0 MX COJAEP>KAHUIO U HAUWHAET YUTATh
nexkuuto. M3noxxenue marepuaia npernogHOCUTCS B BUJE CBA3HOTO PACKPBITUS TEMbI, 4 HE KaK OTBET Ha
KaKbIH 3aJaHHBINA BOMPOC, HO B MpoIlecce JEKIUN POPMYTUPYIOTCS COOTBETCTBYIOIINE OTBETHI. B
3aBeplIeHHE JIEKIIMHU IPENo1aBaTelb MPOBOJIUT UTOIOBYIO OLIEHKY BOIPOCOB, 00CYX/1asi HHTEPECHI
CTYICHTOB U BBISIBJISASI UX 3HAHUS.
[IpoGnemHas nexius. «XMMUYECKOE PAaBHOBECHUE U CIIOCOOBI €T0 CMELICHUSI.
Jlnst cozmaHust MpoOIEMHOM CUTYaIluH CTYICHTaM MpeAaraloTCcsl CUTYyalusl Ha IPOU3BOJICTBE,
TpeOyroliasi BMeIaTeIbCTBa HHKEHepa-TexHouora. [Ipeanaraercst npeanoxXuTh pa3uyHble MyTH BBIXOA
U3 CO3/IaBUIEr0Csl MPOTUBOPEUHS CAeIaTh BEIOOp MeX Ay HUMU. B nporiecce o0cykaeHus BbIAEIsACTCS
TJIaBHas 1eJb TEPMOJUHAMUKNI: MIpe/ICKa3aHie HallpaBJIEHUs] IPOTEKaHUs IPOLIECCOB U OITMCAHUE
COCTOSIHUSI PABHOBECHSI.
Jlexmus ¢ 3apaHee 3arIaHUPOBaHHBIME OlTMOKaMu «COBpEMEHHBIE XUMHUYECKHE UICTOUYHUKH TOKay. B
JIEKIIMOHHBIN MaTepuas CO3HATEIbHO 3aJI0’)KEHO BOCEMb OLIMOOK CO/IEPKATENIbHOTO XapaKTepa.
[TonGuparoTcst HanboJee YacTo JOMycKaeMble OMUOKH, KOTOPBIE JAENaloT KaK CTYACHTHI, Tak U
NpernoiaBaTeNy B X0/1e yTeHus JeKuuu. CIMCcoK OMMOOK MpernoiaBaTellb IPUHOCUT Ha JIEKLUIO U
3HAKOMHUT C HUMH CTYJIEHTOB TOJIBKO B KOHIIE JIEKIIMH. 3a/laya CTY/I€HTOB 3aKJI0YaeTcs B TOM, YTOOBI 110
XOJly OTMeuaTh B KOHCIIEKTE 3aMeUeHHbIE OIIMOKM U Ha3BaTh WX B KOHIIE Jiekiuu. Ha pa30op ommbok
orBoautes 10-15 MuHyT, B X0/1€ KOTOPOTO MPENOAABATENEM, CTYAEHTAMU HIMCOBMECTHO JTatOTCS
IIPaBWJIbHBIE OTBETHI HA BOIIPOCHI.
Hcnonb3yembie B X0/1e MPAKTUYECKUX 3aHATHI HHTEPAKTUBHBIE (POPMBI O0YUEHHS U HHHOBAI[MOHHBIE
o0pa3zoBaTeNbHbIE TEXHOJIOTUU: Pa300p KOHKPETHBIX MPOOJIEMHBIX CUTYallui; CEeMUHAP-AUCKYCCHS,
BKJIIOYAIOIIUH JTOKJIa/Ibl CTYIGHTOB M UX 00CYKJE€HUE, MO3TOBOM MITYPM.
Hcnonb3yemble B X0/1€ JIaOOPaTOPHBIX 3aHATUH MHTEPAKTUBHBIE (POPMBI 00yUEHHS U MHHOBAIIMOHHBIE
o0Opa3oBaTeNbHbIe TEXHOJIOTHH: pa300p KOHKPETHBIX CUTYAlIHii; METO1 TPOOJIEMHOT0 00yueHus, pabora B
KOMaH/Ie, MO3TOBO IITYpM, yUeOHO-/1eJI0Bas Urpa.



