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Pabouas mporpamma coctaBieHa ¢ y4yérom TpeOoBaHuii denepasbHOTO TOCYIApCTBEHHOTO
oOpazoBarenbHOro cranmapra (mpukaz Ne 907 ot 07.08.2020) no crenmanbrocty 18.05.01 Xumudeckas
TEXHOJIOTUSl JHEPrOHACHIIICHHBIX MAaTepUaloB M W3AEAMM Uil cnenuanu3anuu  «lIpombliuieHHas
0€3011aCHOCTh ITPOU3BOJICTB SHEPrOHACHIIIEHHBIX MAaTEpPUAIOB» Ha OCHOBAHMHU Y4eOHBIX IJIAHOB Habopa
obyuaromuxcs 2022 rona.

Pa3paboTunk nporpaMmsi:

IIpodeccop H.M. CenuBanoa

COI'JIACOBAHO

PabGouass mporpamMma paccMoTpeHa W oj00peHa Ha 3acemanuu Kadeapbl «Du3nuecKod 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 TUCHUILIMHBI «DU3UYECKasT XUMUS SIBISIOTCS:
a) OBJIAICHUEC 3HAHUAMU B 06HaCTI/I TGOpI/II/I XUMHUYCCKUX HpOHCCCOB, 06’L5ICH$IIOH_II/IMI/I BaKOHOMepHOCTI/I,
HAaIMpPaBJIEHHOCTh, CKOPOCTh MX MPOTEKAHU, YCIOBHUS MOJYYEHUI MAaKCUMAJIbLHOTO BBIX0OJa TPOJYKTA U
HOBBIX MaTepI/IaJIOB C HGO6XOIII/IMLIMI/I CBOfICTBaMH JJIA ycneumoro yCBOGHI/ISI [[pyI‘I/IX
00111e00pa30BaTENbHBIX U CIICIHAIBHBIX JUCIUIUIMH U UCIIOIB30BaHUS UX B TPO(ECCHOHAIBHON U
MMO3HAaBATEIBLHON AEITEILHOCTH
0) oBIaJIcCHUE HABBIKAMU MPUMEHECHHS TEOPETUUYECKUX 3aKOHOB (DU3NYECCKON XUMUHU U
BKCHepI/IMeHTaHBHLIX (bI/I3I/IKO-XI/IMI/I‘-IeCKI/IX METOA0B (TepMOI[I/IHaMI/I‘ICCKI/IM, CTaTUCTUYCCKUM,
KHHETHYECKUM, (PU3UKO-XUMHUYECKUM aHATM30M) JIUIS PEHICHHUS TPAKTUICCKUX BOIIPOCOB XMMUYCCKOM
TCXHOJIOTHUH.

2. MecTO JUCHHUIJIMHBI B CTPYKTYpe 00pa30BaTe/bHOI MPOrpaMMbl

Hucnunmuna «Pusndeckass XUMHs» OTHOCUTCA K oOs3atenbHOM vactu OOIl u dopmupyer y
oOyuatomuxcs o crnenuanm3anuu  «lIpoMpinuieHHas 6€30MacHOCTh MPOU3BOJICTB YHEPTOHACHIIIEHHBIX
MaTepuaIoB» HAOOp 3HAHWM, YMEHUN, HABBIKOB U KOMIIETEHIIHH.

JIJ1s yCTIenmrHOTo OCBOSHUS TUCIUTUTHHBI «DU3HUecKas XUMUS 00yJarOIMUNCS 10 CIIeIUATBHOCTH
18.05.01 «XuMuyeckasi TEXHOJIOTHSI SHEPrOHACHIIICHHBIX MAaTEpUajOB U HU3JEIHI» JOKEH OCBOUTH
Marepua MpeaIIeCTBYIOIUX TUCIUIUIAH:

1. Beicuias MmaTemMaTuka

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

5. ®uszuka

Hucturnnuna «®Pu3ndeckas XUMUs» SBISIETCS MPEIIISCTBYIONMEH U HE00X0IMMa JUIsl YCIIEITHOTO
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 HCIOb30BAThH COBPEMEHHOE TEXHOJIOrHYecKoe U aHAJIUTHYecKoe 000pyA0BaHue NPH NPOBEAeHNHU
HAYYHOTI'0 U TEXHOJIOrHYeCKOr0 IKCIepuMeHTa, MPOBOAUTH 00pa0oTKY U aHAJU3 NMOJYy4YeHHBIX pPe3yJbTaTOB
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. Braget MeTofaMi MaTeMaTHIeCcKOi CTaTHCTUKHU JJIs1 00pabOTKM Pe3ynbTaTOB aKTUBHOTO M ITACCHBHOTO
9KCIIEPUMEHTA, HABBIKAMH MPOBEJICHNSI XUMUYECKOTO M (PM3UKO-XUMHUYECKOTO aHaAIIN3a, HHTEPIPETAINH TTOJTy4eHHBIX

PE3YIbTATOB, MIPECACTABIICHUS PE3YJILTATOB aHAIM3a

B pe3yabTare 0cBOEHUSI TMCHUILINHBI 00y4YaIOIMIACH 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- liii?ﬂ:;ilﬂ
/I CTp Jlexuus KCP CPC
3aHATHA TOpHBIE TIPOMEXKY-
TOYHOMI
aTTecTalyu
1 2 3 4 5 6 7 8 9
OCHOBBI XMMUYECKOI1 Konnoksuywm;
TEPMOJMHAMUKHI Jlaboparopnas
1. 4 8 20 6 18 paboTa;
Pacuernoe
3aJaHue
2 TepmoanHamuueckue 4 8 2 6 Jlaboparopnas
" | OTEHIIMAIBI pabota
Xummudaeckoe JlabopaTopuas
3 paBHOBeCHE 4 12 4 4 12 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 pucuuninunst Yacsl 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
2. | TepmoauHAMUYECKUE TOTCHIIUAIIBI 8 TepmoauHaMHUyeCKHE OIIK-2.1
HNOTEHIMAbI — KaK KPUTEPHUU OIIK-2.2
HaIpaBJIeHHOCTH Ipolecca
3. | Xumuueckoe paBHOBECHE 12 XuMHUuecKkoe paB-HOBECHE OIlK-2.1
OIlK-2.2
4. | da3oBble paBHOBECHUS 8 ®da3oBoe paBHO-Becue. Pusnko- OIlK-2.1
XMMUYECKHI TePMUUYECKHH OIIK-2.2
aHaJIM3
5. | PactBopEI 4 PactBopsl. MHOorokomnoneHtHsle | OITK-2.1
pPacTBOPHI OIIK-2.2
6. | DNEKTPOXUMHUYECKUE CUCTEMbBI 4 Teopus pacTBOpoB OIlK-2.1
anektponuToB. 'anpBannueckue | OITK-2.2
DJIEMEHTBI
7. | XumMnue-ckast KHHE-THKA 6 Kunernka ciosxHbIX peakiui. OIIK-2.1
CKOpPOCTb U TIOPSIIOK OIIK-2.2
XUMHYECKUX PEaKIIHil.
8. | Karamus 4 Karamus OIIK-2.1
OIlK-2.2
BCEI'O 54




6. ConeprxaHue NPAKTHYECKUX/CeMUHAPCKUX 3aHSITHI
[TpoBeneHue MPaKTHYECKUX/CEMUHAPCKUX 3aHATHI HE NMPETyCMOTPEHO Y4EOHBIM TIIAHOM

7. Coapepxanue JJa0OPATOPHBIX 3aHATHI

Mungukaro
pBI
N Pa3nen quCHUILINHBI Yacer Tema 3anartus AOCTIOKCH
n/m us
KOMIIETEHI]
uu
1 2 3 4 6
1. | OCHOBBI XUMHYECKOW TEPMOTUHAMHUKH 4 Omnpenenenue TemoBoro s¢dexra OIIK-2.1
peaKLy PacCTBOPEHHUS COJTA METOIOM OIIK-2.2
KaJOpUMETpUHU. OIIK-2.3
2. 4 Omnpenenenue TemoBoro 3¢dexra OIIK-2.1
peaxuy HeWTpaau3aluu CUIbHON OIIK-2.2
KHCJIOTHI CUIIbHBIM OCHOBaHHEM. OIIK-2.3
3. 4 Omnpenenenue TemoBoro 3¢dexra OIlK-2.1
peakuui Aucconuanuu ciaadbix KUCIOT U OIlK-2.2
OCHOBaHHUH.
4, 4 OmnpeneneHue comep kaHus OIlK-2.1
KPHUCTAJUTN3aIIMOHHOM BOJIEI B OIIK-2.2
KPHUCTAJUIOTHpATE.
5. 4 OmnpezneneHne MapIHaIbHBIX MOJPHBIX OIlK-2.1
TEIUIOT PACTBOPEHHS COJICH. OIlK-2.2
6. | Xummaeckoe paBHOBECHE 4 WzyueHne XHMUIeCKOTO paBHOBECHS B OIlK-2.1
TOMOTCHHBIX CHCTEMaX. OIlK-2.2
7. | ®a30BBIc paBHOBECHS 4 TepMudeckuii aHann3 HEM30MOP(HHBIX OIlK-2.1
JIBYXKOMITOHEHTHBIX CUCTEM. OIIK-2.2
8. 4 W3y4enue (azoBoro paBHOBECHs OIIK-2.1
KHUJKOCTB - TIap OIIK-2.2
9. 4 Omnpenenenne koadduimenra OIlK-2.1
pacmpeseNeHrs BeuecTBa. OIlK-2.2
10. | PacTBOpSI 4 Kpunomerpuueckoe onpeeneHue OIlK-2.1
MOJIEKYJISIPHON MacChl M CTENIEHU OIIK-2.2
JIMCCOLMAIIUH DJICKTPOJINTA.
11. 4 OnpeneneHre KOHCTAaHTBI AUCCOIHAIINH OIIK-2.1
¢1a00T0 IMEKTPOIUTA METOJIOM OIIK-2.2
JICKTPOIPOBOIHOCTH.
12. 4 Omnpenencaue ko3dduimenra OIlK-2.1
3JEKTPONPOBOIUMOCTH CUIBHOTO OIlK-2.2
JICKTPOJIHTA.
13. | DHEKTPOXUMHIECCKHIE CUCTEMBI 4 Omnpenencerne 3/]C rarpBaHIYECKOTO OIlK-2.1
JIIEMEHTA. OIlK-2.2
14. 2 W3yuenne nporecccoB rUapoIn3a conen OIIK-2.1
MIOTEHIUOMETPUUYECKUM METOJIOM. OIlK-2.2
15. 2 OrnpeneneHre KOHCTaHTbl AUCCOLMALINU OIIK-2.1
CUJIBHOW KUCJIOTBI METOJJOM OIIK-2.2
MOTEHITMOMETPHH. OIIK-2.3
16. 2 OnpezencHue 9ucet nepeHoca. OIlK-2.1
OIIK-2.2
17. | Xumnue-ckas KHHEe-THKa 2 W3y4yeHne KUHETUKY PEaKLUy UHBEPCUU OIlK-2.1
caxapo3bl. OIlK-2.2
18. 2 W3ydeHne KNHETUKY PEaKIINN OMBIICHUS OIlK-2.1
YKCYCHO-ITHIIOBOTO d(hupa. OIlK-2.2
19. 4 W3yueHne KNHETUKY PEaKIINN OMBIICHUS OIlK-2.1
YKCYCHO-3THIIOBOTO 3(hrpa mET0IBI0 OIIK-2.2
METOJIOM ITOTEHINOMETPHHU
20. | Karamus 4 N3y4yenue knHeTHKH peakiuu pasnoxenus | OIIK-2.1
MEPEKUCH BOJOPO/Ia HA TBEPBIX OIlK-2.2
KaTaJM3aTopax.
21. 2 OrnpeneneHre KUHETUYECKUX OIIK-2.1
XapaKTepUCTUK XUMUYECKUX PEAKIUH C OIIK-2.2
UCTIOJIb30BaHUEM MPOTPAMMBI OIIK-2.3




Munpukaro
pHI
Ne JIOCTHIKEH
Pa3nen nucHuImuInHbI Yacer Tema 3anarus
n/m ns
KOMIICTEHI]
207
1 2 3 4 6
«l"ayccuany.
BCET'O 72
8. CamocrosiTesqibHast padoTa
MunukaTopsl
Ne TeMmbl, BBIHOCUMBIE HAa CAMOCTOSITEIbHYIO
i pabory Yacel ®opma CPC IOCTHKEHUS
KOMIETCHIIUH
1 2 3 5 6
1. | IlpumeHeHne 3aKOHOB TEPMOIUHAMHKH IS 6 odopmIIeHHE OTYETOB, TOATOTOBKA K OIlK-2.1
pacueTa OCHOBHBIX TEPMOJUHAMUIECKUX nmabopaTopHOii pabote, mpopaboTka OIIK-2.2
HPOLIECCOB. JIEKIMOHHOTO MaTepHaia, npopaboTka
TEM OTBEACHHBIX JUIS CAMOCTOSATEIbHOM
paboTHI
2. | Pacuer TemnoBsIX 3 (eKTOB XUMUICCKUX 6 odopmIIeHHE OTYETOB, TOATOTOBKA K OIlK-2.1
peaximii nabopaTopHoii pabote, mpopaboTka OIIK-2.2
JIEKIIMOHHOT'0 MaTepuaa, npopaboTka
TEM OTBE/ICHHBIX JUIsl CAMOCTOSTEIbHON
paboTsl
3. | Pacuer 3aBucuMocTH TerIoBbIX AP dekToB 6 odopmileHre 0TYETOB, ITOATOTOBKA K OIlK-2.1
0T Temneparypsl 1o 3akony Kupxroda KOJIJIOKBUYMY, ITOATOTOBKA K OIlK-2.2
nabopaToOpHO# paboTe, MOArOTOBKA
pacyeTHOro 3a1aHusl, IpopaboTKa
JIEKIMOHHOTO MaTepHaia, npopaboTka
TEOPETUYECKOr0 MaTepuaa
4. | Pacger TepMOJMHAMUYECKUX TOTEHIIAATIOB 6 odopmIIeHHE OTYETOB, TOATOTOBKA K OIlK-2.1
B Pa3NIMYHBIX MPOIIECCAX nmabopaTopHOii pabote, mpopaboTka OIIK-2.2
JIEKMOHHOTO MaTepHaia, npopaboTka
TEM OTBE/ICHHBIX JUIsl CAMOCTOSTEIbHON
paboThI
5. | Pacder KOHCTaHTHI PABHOBECHS U CTEIICHU 6 odopmIIeHHEe OTYETOB, OJATOTOBKA K OIlK-2.1
JUCCOHAIIH naboparopHoii padbote, mpopaboTka OIlK-2.2
JIEKIIMOHHOTO MaTepuaa, npopadoTka
TEM OTBE/ICHHBIX JUIsl CAMOCTOSITEIbHON
paboThI
6. | 3aBHCUMOCTh KOHCTAHThI PABHOBECHS OT 6 odopmIIeHHEe OTYETOB, OJATOTOBKA K OIlK-2.1
TEeMIepaTyphI nmabopaTopHOi paboTe, MOATOTOBKA K OIIK-2.2
TECTHPOBAHHIO, MPOPAOOTKa
JIEKMOHHOTO MaTepHaia, npopaboTka
TEM OTBEACHHBIX JUIS CAMOCTOSATENbHOM
paboTsl
7. | Pacuer paBHOBECHOTO COCTaBa CMECH 6 odopmireHrEe OTYETOB, ITIOATOTOBKA K OIlK-2.1
naboparopHoii pabore, mpopaboTka OIIK-2.2
JIEKIIMOHHOT'0 MaTepuaa, npopaboTka
TEM OTBE/ICHHBIX ISl CAMOCTOSTENbHON
paboThI
8. | Pacuer azoBoro paBHOBecHs B 6 odopmIIeHHE OTYETOB, IOATOTOBKA K OIlK-2.1
OJTHOKOMITOHEHTHBIX CHCTEMax naboparopHoii padbote, mpopaboTka OIlK-2.2
JIEKIIMOHHOT'0 MaTepuaa, npopadoTka
TEM OTBE/ICHHBIX JUISl CAMOCTOSITENbHON
paboTsl
9. | Ananu3 azoBbIX AUArpaMM COCTOSTHHS 6 odopmireHrEe OTYETOB, IOATOTOBKA K OIlK-2.1
JIBYXKOMITOHEHTHBIX CHCTEM KOJUIOKBHYMY, HOATOTOBKA K OIIK-2.2
nabopaTopHOi paboTe, MOATOTOBKA K
9K3aMeHy, MPopaboTKa JICKIIHOHHOTO
Marepuaia
10. | Pacuer cocraBa pacTBOpOB 8 odopmileHrEe OTYETOB, ITOATOTOBKA K OIlK-2.1
nabopaTopHOit pabore, mpopaboTKa OIIK-2.2
JIEKIIMOHHOTO MaTepHasa, popaboTKa




MunukaTopsl

Ne Tembl, BEIHOCUMBIE HAa CAMOCTOSITENBHYIO Yachr ®opma CPC OCTIKEHNS
/11 paboty
KOMITCTEHIIHU
1 2 3 5 6
TEM OTBEICHHBIX VISl CAMOCTOSITENbHON
paboThI
11. | Pacuer mapruaibHBIX MOJISIPHBIX BETHINH 8 odopmIIeHHE OTIETOB, TOATOTOBKA K OIlK-2.1
nmabopaTopHOii pabote, mpopaboTka OIIK-2.2
JIEKIMOHHOTO MaTepuaia, mpopadoTka
TEM OTBE/ICHHBIX JUISl CAMOCTOSTEINEHON
paboTsl
12. | DkcrparupoBanue. OnpeneneHue 8 odopmileHrEe OTYETOB, ITOATOTOBKA K OIlK-2.1
KOX(PUIUEHTA PACTIPEICTICHUS MEKTY KOJUIOKBUYMY, TTOJITOTOBKA K OIIK-2.2
JBYMsI HECMEILIMBAIOIIUMHUCS )KUIKOCTSIMH naboparopHoi pabote, mpopaboTka
JIEKIIMOHHOTO MaTepuaa, mpopaboTka
TEM OTBEICHHBIX VISl CAMOCTOSITENbHON
paboThI
13. | [lormxeHne TeMuepaTypsl 3aMep3aHus U 8 odopmIIeHHE OTIETOB, TOATOTOBKA K OIlK-2.1
TIOBBIIICHUE TEMIIEPATYPhl KUIICHUS nmabopaTopHOii pabote, mpopaboTka OIIK-2.2
pa30aBICHHBIX PACTBOPOB. JIEKIMOHHOTO MaTepuaa, mpopaboTka
TEM OTBE/ICHHBIX JUISl CAMOCTOSITEINbHON
paboTHI
14. | Pacder CBOHCTB pacTBOPOB IJIEKTPOIUTOB 9 odopmIIeHHE OTYETOB, TOATOTOBKA K OIlK-2.1
nabopaTopHoii pabote, mpopaboTka OIIK-2.2
JIEKIIMOHHOT'0 MaTepuaa, npopaboTka
TEM OTBE/ICHHBIX JUIsl CAMOCTOSTEIbHON
paboTsl
15. | OcoGeHHOCTH 3IEKTPONPOBOAHOCTH B 8 odopmileHre 0TYETOB, ITOATOTOBKA K OIlK-2.1
HEBOJHBIX pacTBOpax. Pacuer creneHu u naboparopHoii padbote, mpopaboTka OIlK-2.2
KOHCTaHTBI TUCCOLIUALINH, JIEKIIMOHHOT'0 MaTepuaa, npopaboTka
JIEKTPOIPOBOAHOCTH U JPYTHX TEM OTBE/ICHHBIX JUISl CAMOCTOSITEINbHON
I1apaMeTPOB PACTBOPOB HIICKTPOIUTA paboTsl
16. | DnexTponHBIE paBHOBECHS. 8 odopmIIeHHE OTYETOB, TOATOTOBKA K OIlK-2.1
DIEKTPOXUMAIECCKHE IIIEMECHTHL. nmabopaTopHOii pabote, mpopaboTka OIIK-2.2
MexaHu3M BO3HUKHOBEHHS CKauKa JIEKIMOHHOTO MaTepuaia, mpopaboTka
MOTEHIMAJIa Ha TPaHuIle paszaena ¢as. TEM OTBE/ICHHBIX JUISl CAMOCTOSITEINbHON
JIBOMHOM 3JIEKTPUYECKUN CIION U €ro paboThI
crpoeHue. TUIbl 371€KTPOIOB.
CraHIapTHBIN 3JEKTPOIHBIN TOTSHIIHAIL.
TepMoarHaMUKa rajJbBaHUYECKOTO
JJIEMEHTA
17. | T'anpBaHUYECKUH IIEMEHT U 10 odopmIIeHHEe OTYETOB, OJATOTOBKA K OIlK-2.1
3MEKTPOABIDKYIIAS CHIa DJIeMeHTa. THIbI KOJIJIOKBUYMY, TOATOTOBKA K OIlK-2.2
rajJbBaHMYECKHX DJIEMEHTOB. Y paBHEHHE TECTUPOBAHHIO, TIPOPAOOTKA
Hepncra. Pacuer 9/1C n noreHuuaion JEKIIMOHHOTO MaTepuraa, mpopaboTka
9JIEKTPOJIOB I10 ypaBHeHHI0 HepHcra. TEM OTBE/ICHHBIX JUISl CAMOCTOSITEIIbHON
paboTHI
18. | OcHOBBI (POpMaTBEHON KMHETHKH. 10 odopmireHrEe OTYETOB, IOATOTOBKA K OIlK-2.1
OcHoBHble nocTynaTel. CKOPOCTh U naboparopHoii pabore, mpopaboTka OIIK-2.2
KOHCTaHTa CKOPOCTH PEaKIHy. JIEKIIMOHHOTO MaTepuaia, mpopaboTka
MoekyIsIpHOCTb ¥ MOPSIIOK PEaKIKu. TEM OTBE/ICHHBIX ISl CAMOCTOSTENbHON
KuHernueckue ypaBHEHHUs] CKOPOCTH paboTsl
OZHOCTOPOHHUX peakLuil IEpBOro,
BTOPOT'0, TPETHETO MOPSIIKOB
19. | KuHeTHKa CIOXKHBIX: MapajuIebHbIX, 10 odopmIIeHHE OTYETOB, IOATOTOBKA K OIlK-2.1
MIOCTIEIOBATENbHBIX, 0OPATUMBIX H nmabopaTopHOii paboTe, mpopaboTka OIlK-2.2
COIPSDKEHHBIX peaknnu. Pacyet KoHCTAaHT JIEKIIMOHHOTO MaTepuaia, mpopaboTka
CKOPOCTH | OIIpeZieJIeHUE MOopsiIKa TEM OTBE/ICHHBIX JUISl CAMOCTOSITEINbHON
peaxiui paboTsl
20. | 3aBUCHMOCTH CKOPOCTH PEAKLIUH OT 10 odopmireHrEe OTYETOB, ITOATOTOBKA K OIlK-2.1
TeMIepaTypbl U TEOPUU KUHETUKU. naboparopHoii pabore, mpopaboTka OIIK-2.2
[TpaBuno Baur-T'odda. YpasueHue JIEKIIMOHHOTO MaTepuaia, mpopaboTka
Appennyca. [TonsTHe S3HEprUM aKTHBALNH. TEM OTBE/ICHHBIX JUISl CAMOCTOSTEIbHON
paboTHI
21. | KuHeTnka reTepOreHHbIX MPOLECCOB. 10 odopmiIcHHE OTYETOB, IOATOTOBKA K OIlK-2.1
Craguu TeTeporeHHOro Iporecca, NOHITHE KOJUIOKBHYMY, HOATOTOBKA PACYETHOTO OIIK-2.2

muMuTHpytomei cragun. CKopocTh

3aJaHus, TPopabOTKa JIEKIMOHHOTO




TeMBI, BBIHOCHUMBIC Ha CAMOCTOATCIBHYIO

MunukaTopsl

Yacer ®dopma CPC JIOCTIKEHUS
/11 paboty
KOMITCTEHIIHU
1 2 3 5 6
TETEePOTeHHBIX PEaKInii, 3aBUCHMOCTD OT Marepuana
TEMIIEPaTyPEI
22. | Karanms. O0mie 3aKOHOMEPHOCTH. 10 odopmIIeHHE OTIETOB, TOATOTOBKA K OIlK-2.1
AKTHUBHOCTB, CHETIH(UIHOCTD U nmabopaTopHOi paboTe, MOATOTOBKA K OIIK-2.2
CENIEKTUBHOCTH KaTaau3aTopoB. BimsHue TECTUPOBAHUIO, TIOATOTOBKA K 9K3aMEHY,
KaTaJM3aTOPOB Ha SHEPTUIO AKTHUBALIUY. npopaboTKa JIEKIMOHHOTO MaTepHana,
KunHeTnka roMOreHHbIX KaTaIMTHYeCKUX npopaboTKa TeM OTBEICHHBIX JUIs
peakuuii. KrucioTHO-0CHOBHOH KaTaus. CaMOCTOSATENLHOM PaboTHI
I'eTeporeHHsblii KaTaaus.
BCEI'O 171
8.1 KonTpoJsb camocTosiTe1bHON PadoThl
MunuxaTopsl
Ne TeMmbl, BBIHOCUMBIE HAa CAMOCTOSITEIbHYIO
i pabory Yackl ®opma KCP JOCTHIKEHHUS
KOMITETEHIIMU
1 2 3 5 6
1. | IlpumeHeHHUe 3aKOHOB TEPMOJIUHAMHUKH JJIS 2 npueM J1abopaTopHoOil paboThI, pUEM OIlK-2.1
pacdera OCHOBHBIX TEPMOAWHAMUYECKHX OTYETOB OIIK-2.2
MIPOLIECCOB
2. | Pacder TernoBsIX 3 (eKTOB XUMUICCKUX 2 preM J1abopaTopHOil paboThI, IpreM OIlK-2.1
peaxrmii OTYETOB OIIK-2.2
3. | Pacder 3aBucuMocTH TEIUIOBBIX 3(h(HeKTOB 2 MIPHUEM KOJUTOKBHYMA, IPHEM OIlK-2.1
OT TeMIIepaTypHI o 3akoHy Kupxroda nmabopaTopHO# paboTeL, pueM oTdeToB, | OITK-2.2
MIPOBEPKA PACUETHOTO 33aHHS
4. | Pacder TepMOOMHAMUYECKUX TOTCHIINATIOB 2 preM 1abopaTopHOi paboThI, preM OIlK-2.1
B Pa3iIMYHBIX IpoLECcCcax OTYETOB OIIK-2.2
5. | Pacder KOHCTaHTHI paBHOBECHS U CTEIICHU 2 preM J1abopaTopHOi paboThI, IpreM OIlK-2.1
JHCCOLMALIUN OTYETOB OIlK-2.2
6. | 3aBHCUMOCTh KOHCTAHThI PABHOBECHS OT 2 npueM J1abopaTopHoOil paboThI, MpUEeM OIlK-2.1
TeMIepaTypsl OTYETOB, TPOBEPKA TECTUPOBAHHUS OIlK-2.2
7. | Pacder paBHOBECHOTO COCTaBa CMECH 2 npueM J1abopaTopHoOil paboThI, MpUeM OIlK-2.1
OTYETOB OIlK-2.2
8. | Pacuer azoBoro paBHOBecHs B 2 npueM J1abopaTopHoOil paboThI, MpUeM OIlK-2.1
OJTHOKOMIOHEHTHBIX CHCTEMax OTYETOB OIlK-2.2
9. | Ananu3 }a3oBbIX AUArpaMm COCTOSHHUS 2 KOHCYJIbTUPOBaHUE, IPUEM OIlK-2.1
JIBYXKOMITOHEHTHBIX CHCTEM KOJUIOKBHYMa, ITPHUEM JIa00paTOpHOU OIlK-2.2
paboTHI, TpHUEM OTYETOB, TPUEM
9K3aMeHa
10. | Pacuer cocTaBa pacTBOpPOB 1 preM J1a0bopaTopHOi paboThI, IpreM OIlK-2.1
OTYETOB OIIK-2.2
11. | Pacyer mapruaibHBIX MOJSPHBIX BETHINH 1 preM J1a0opaTOpHOi paboThI, IpreM OIlK-2.1
OTYETOB OIIK-2.2
12. | DkcrparupoBanue. Onpenenenue 2 IpHUEM KOJUIOKBUYMA, IPHEM OIlK-2.1
Ko3(h(puIKeHTa pacipeseneH st MeXILy 71ab0paToOpHON paboTEHI, IIPHEM OTYETOB OIIK-2.2
JIBYMsI HECMEIIMBAIOIIMMHUCS KUAKOCTSIMH
13. | IlonmxeHune TeMIepaTypsl 3aMep3aHust 1 1 npueM JIabopaTopHOil paboTHI, IpUEM OIlK-2.1
TIOBBILICHUE TEMIIEPATYPbI KUIICHUS OTYETOB, IPOBEPKA 3HAHUN Ha OIlK-2.2
pa30aBIEHHBIX PACTBOPOB. MPAKTHYECKOM 3aHITUH
14. | OcoGeHHOCTH IEKTPONPOBOTHOCTH B 2 mpreM 1abopaTopHoOil paboThI, IpremM OIlK-2.1
HEBOJHBIX pacTBopax. Pacder creneHu u OTYETOB OIIK-2.2
KOHCTaHThI TUCCOLIMALINH,
ANIEKTPONPOBOHOCTH U JPYTHX
I1apaMeTpOB PACTBOPOB AIICKTPOJINTA
15. | OcoGeHHOCTH AIIEKTPOIPOBOTHOCTH B 1 npueM JIabopaTopHOil paboTHI, IpUEM OIlK-2.1
HEBOJHBIX pacTBopax. Pacuer cTenenu u OTYETOB OIIK-2.2
KOHCTaHTHI TUCCOLIMALINH,
JIEKTPONPOBOHOCTH U IPYTHX
I1apaMeTpPOB PACTBOPOB AJICKTPOJINTA
16. | DyekTpoHbIE PaBHOBECHSI. 1 npueM J1abopaTopHOil paboThI, IpUEM OIlK-2.1
DIIEKTPOXUMHUUECKHE IJIEMEHTBI. OTYETOB OIIK-2.2

MexaHu3M BO3HHKHOBEHHS CKauKa
MOTEHIMAJIa Ha TPaHuIle paszaena ¢as.




TeMmbl, BBIHOCHMBIE Ha CAMOCTOSITEIbHYIO
paboty

Yacer

®dopma KCP

MunukaTopsl
OCTHOYKEHHUS
KOMITETEHIIUN

2

5

6

JIBOMHOM 3JIEKTPUUECKUI CIOU U €To
crpoeHue. TUIbI 3JEKTPOIOB.
CraHmapTHBIN 3JCKTPOIHBIN TOTCHIIHAIL.
TepMoarHaMUKa ragbBaHUYECKOTO
JJIeMEHTa

17.

Pacuer cBOKCTB pacTBOPOB AJIEKTPOJIUTOB

npueM J1abopaTopHOit paboTHI, pUEM
OTYETOB

OIlK-2.1
OIlK-2.2

18.

I'anbBaHMYECKUH 3JIEMEHT U
AMEKTPOABIKYIIAS CUIa AJIeMEeHTa. Tumbl
rajJbBaHUYECKUX 3JIEMEHTOB. Y paBHEHUE
Hepucra. Pacuer 9/IC u noteHnuanos
JNEKTPOAOB N0 ypaBHeHUI0 HepHera.

IIpUEM KOJUIOKBUYMa, IPUEM
71ab0paTopHOW paboTHI, IPHEM OTYETOB,
MIPOBEPKA TECTUPOBAHUS

OIlK-2.1
OIlK-2.2

19.

OcHOBHI (hOpMaTEHON KHHETHKH.
OcHoBHbIe TocTynaThl. CKOPOCTh H
KOHCTaHTa CKOPOCTH PEaKLUH.
MonekynspHOCTb U MOPSAOK PEAKIUH.
KuneTtnueckue ypaBHEHUs] CKOPOCTH
OJHOCTOPOHHHX PEaKLHH IEpBOTO,
BTOPOT'0, TPETHETO MOPSIKOB

npreM J1abopaTopHOil paboThI, IpreM
OTYETOB

OIIK-2.1
OIIK-2.2

20.

3aBHCHMOCTD CKOPOCTH PEAKIHU OT
TEMIIEPATYPBI U TEOPUU KUHETHUKHU.
[paBuno Baur-T'odda. YpaBueHue
Appenunyca. IIoHsATHE SHEPTUN aKTHBAIIUH.

npueM J1abopaTopHOil paboThI, MpUEM
OTYCTOB

OIlK-2.1
OIlK-2.2

21,

Kunetnka cloXKHBIX: napajjiCJibHbIX,
MOCJIEI0BaTENIbHBIX, 00PATUMBIX U
COMPSDKEHHBIX peakuuu. Pacyer KoHCTAaHT
CKOPOCTH | OTIpEZIeTICHUE MOPsIIKa
peakuui

npueM J1abopaTopHoOil paboThI, MpUEM
OTYCTOB

OIlK-2.1
OIlK-2.2

22,

KuHernka reTeporeHHBIX MPOLIECCOB.
Craguu reTeporeHHoro nporecca, MoHsITHE
JumuTUpytomen craguu. CKopocTb
TeTepOreHHBIX PeaKinii, 3aBUCUMOCTb OT
TeMIepaTypsl

IpUEeM KOJUIOKBHYMA, ITPUEM
71a00paTOpHON pabOoTHI, IIPHEM OTYETOB

OIlK-2.1
OIIK-2.2

23.

Karanu3. O61ue 3akoHOMEPHOCTH.
AKTHBHOCTb, CICIIU(DUIHOCTD U
CEJIEKTUBHOCTH KaTaau3aTopoB. BimsHue
KaTaJn3aTOPOB Ha SHEPTHIO aKTHUBAIIHH.
Kunernka roMOreHHbIX KaTAIMTHYECKUX
peakuuii. KucioTHO-0CHOBHOM KaTalus.
I'ereporenHblii KaTaaus.

pueM J1abopaTopHOil paboThI, pUEM
OTYETOB, MMPOBEPKA PACUECTHOTO 33 IaHM,
MPOBEPKA TECTUPOBAHMS

OIlK-2.1
OIlK-2.2

BCETO

36

9. Ucnosib30BaHUE PEHTUHIOBOM CUCTEMbI OLIEHKH 3HAHUI
[Ipu oleHKe pe3yabTATOB NEATEIHHOCTH OOYYAIOIIMXCS B paMKaX IUCHUIUIMHBI «Du3ndeckas
XUMUSD» UCIIONB3YETCSl PEUTUHTOBasI cUcTeMa. MakCUMallbHOe ¥ MHUHUMAJIbHOE KOJWYECTBO OaJUIOB IO
pa3IMYHBIM BHUJaM y4eOHOU paboTsl onucaHo B «llomokeHnn o OamibHO-PEUTHHTOBON CUCTEME OIICHKU
3HaHWI CTYJIEHTOB U o0ecreueHus kauecTBa yueoHoro nporeccay ®T'6OY BO KHUTY.
PelitTunroBas oneHka GopMHUpyeTCss HA OCHOBAaHUU TEKYILETO U MPOMEKYTOYHOTO KOHTPOJIA. 3a
KOHTPOJIbHBIE TOYKH CTYJACHT MOXKET MOJYyYUTh MUHUMAIHHOE ¥ MAaKCUMAJIBHOE KOJMYECTBO OAIIIOB (CM.

TaduIy).
OueHoYHBIE CPeICTBA KoJu-Bo MuH.0a/1110B Makc.0a/1710B

4-ii cemecTp

Jlaboparopnas pabota 12 12 24
KommokBuym 2 10 14
PacueTHoe 3a1aHKe 1 9 12
Tecr 1 5 10
Dk3ameH 1 24 40
Hroro 60 100
5-ii cemecTp




JlabopaTopHas pabora 9 9 18
Kommokeuym 4 10 14
PacueTtHoe 3a7aHe 2 9 12
Tect 2 6 12
CobecenoBanne 2 4
DK3aMeH 1 24 40
HToro 60 100

10. OueHouyHble cpeacTBa ISl TEKYIIEro KOHTPOJISA YCHEeBAEMOCTH, NPOMEKYTOYHOI
aTTecTAlMHU M0 UTOTaM OCBOEHMS TN CHUTIIHHBI
OueHouHbIe CpencTBa ISl MPOBEACHUS TEKYIIETO KOHTPOJIS YCIEBAaeMOCTH, IMPOMEKYTOUYHOM
arTecranuu u WTOTOBOM aTTecTanuu pa3pa6aTHBa}0Tcs1 COI'JIaCHO ITOJIOKCHHUIO O CDOHI[aX OLICHOYHBIX
CPEICTB, pacCMaTPUBAIOTCA KaK COCTaBHAas 4acTh paboueil mporpaMMbl U OQOPMIISIOTCS OTIEIbHBIM
JIOKYMEHTOM.

11. UadopmanmnonHo-MeTOAUYECKOE 00ecTiedeHre JUCIUIINHBI

11.1. OcHoBHas JuTEpaTypa

HpI/I HN3YUCHUH JUCHUIIIMHBI «Dusuueckasgs XUMHUSI» B KadeCTBE OCHOBHBIX HMCTOYHHKOB
nH(OpMaIIUK PEKOMEHYeTCsl UCTIOJIb30BaTh CIEAYIONIYIO TUTEPATYPY:

OcHoBHbIE HCTOYHMKH MH(OpMaun KosnyecTBo 3k3eMILISAPOB
A .B. Bummasakos, H.®. Ku3nMm, ®usndeckas
XUMUs [YueOHUK] yueOHMK JUIsl CTY/I. BY30B, 75 k3. YHUL] ®I'BOY BO «KHUTVY »

00y4. 10 XMMHKO-TEXHOJ. HAIp. MOATOTOB. U
cnet.: M. : Xumus, 2012, 840 c.

I'.B. bymunopoga, F0.I". 'anamernunos, X.M.
Apowesckas [u ap.], Puznueckas xumus 201 »x3. YHUL] ®I'BOY BO «kKHUTY»
[Y4yeOHuK]| yueOHMK AJ1s CTY. BY30B, 00y4. IO
Harp. "Xum. TexHonorus", "OHepro- u
pecypcocOeper. mpoll. B XUM. TEXHOJIOTHH,
HedTexumun U 6noTexHou.", "buorexHnonorus" u
crell. "X¥1M. TEeXHOJ. SHEPrOHACHIIL. MaTepUaIOB
u m3nenuii": M. : KIIV : YauBepcurer. k1., 2016,
516¢

X.M. Apomesckas, 10.I'. bynunoposa, B.IL.
bapa6anos [u ap.], Dnexrpoxumus u xumudeckas | 20 sx3. YHUL] ®T'BOY BO «kKHUTVY »
KHHETUKa [ YueOHuK] yued. mocobue st CTY/I.
BY30B, 00y4. 110 Hamnp. "XuM. TeXHOJI0THA":
Kazans : , 2014, 456¢.

IO.I'. Tanameraunos, I'.B. bBynunoposa, B.I1.
bapaGanoB [u 1p.], Pusuueckas XuMus 69 k3. YHUL] ®I'EOY BO «KHUTVY »
[Yuebnuk] yueb. mocobue ais CTya. By30B, 00yY.
1o Hamp. "Xumunueckas rexHonorus": Kazans :
W3n-s8o0 KHUTY, 2012, 392¢

. A. Ky3uenos, B. U. I'opmikos, OcHOBBI https://e.lanbook.com/book/97412
¢busnueckoil xumuu [DNeKTpoHHBIN pecypc] Pexxnm noctymna: no noanucke KHUTY
yuebHuk: Mocksa : Jlaboparopus 3Hanuii, 2017

11.2. lononHuTEIBHASI IUTEPATYPA
B xauectBe JOITOJIHUTEIIBbHBIX HWCTOYHUKOB I/IH(bepMaI_[I/II/I PEKOMEHAYCTCA HMCII0JIb30BaTh

CJIeIYIOLIYIO JIUTEPATYPY:

JlonoJIHUTe/IbHBIE HCTOYHUKH HH(OPMALIMHU KosmuecTBo 3K3eMILISIPOB
OtkuHc, ne [layna, ®usnueckas xumus : Y.1:
PaBHoBecHas Tepmoaunamuka [[Ipouee] : M. : 3 sk3. YHUL] ®TI'BOY BO «KKHUTVY »

Mup, 2007, 494 c.

. . Mpuroxwun, P. ledoit, Xumudeckas
tepmonuHamuka [IIpouee] : M. : BUHOM. 7 sx3. YHUL] ®I'BOY BO «KKHUTVY »
JlaGoparopus 3nanwmii, 2009, 533 ¢




H.M. CenuBanosa, JI.A. IlaBnnuenko, I'.B.
bynunoposa [u ap.], ®usnyeckas XuMust
[YueOnuk] yueb. mocobue: Kazans : U3a-Bo
KHUTY, 2016, 188 c..

66 sx3. YHUL] ®I'EOY BO «KHUTY»

B.B. Ocunosa, A.W. I'anneesa, 10.T".
lansmernunos [u ap.], Onpenenenue nopsiaka,
KOHCTAHTBI CKOPOCTH Y SHEPTUH aKTUBAIIUN
3JIEMEHTApHbIX peakuuii [ YueOHuk] yueo.

nocodue: Kazans : U3n-so KHUTY, 2015, 84 c.

70 3x3. YHULL ®I'BOY BO «KHUTVY »

IO0.I'. Tanamernunos, I'.B. bBynunoposa, K.A.
PomanoBa, Kunernka cioXHbBIX peakiuii
[YueOnuk] yueb. mocodue: Kazans : 3a-BO
KHUTY, 2016, 88 ¢

66 >x3. YHUL] ®I'EOY BO «KHUTY»

A.B. bunanos, I'.B. bynunoposa, C.B. Kpynus,
Konnuraruabie cBOMCTBa pacTBOPOB [ YUeOHUK]
yue0. mocobue: Kazanp : U3n-so KHUTY, 2016,
116 ¢

66 >x3. YHUL] ®I'EOY BO «KHUTY»

JI.A. IlaBmnuenko, FO.I'. I'anmamernunos, I'.B.
bynunoposa, Tepmuueckuii ananus
JIBYXKOMIIOHCHTHBIX CUCTEeM [ Y4eOHUK] yueo.-
MeTo. mocooue: Kazans : , 2013, 104 ¢

10 sk3. YHUILL ®T'BOY BO «KKHUTY»

B.B. Ocunosa, FO.I'. I'anamernunos, I'.B.
bymunoposa, Teoperndeckue npeacTaBieHus
XUMUYECKON KMHETUKU [ DIEKTPOHHBINA pecypc]|
WHIUBU/. 33JIJaHUS JJIs1 CAMOCT. pabOThI CTY/I.:
Kazans : , 2010, 24 ¢

http://ft.kstu.ru/ft/978-5-7882-X X X-
Bulidorova_Osipova_Galyametdinov-TPHK.pdf
Pexxum noctyna: no noanucke KHUTY

C.B. lllunora, FO.I'. 'anamerauxoB, JI.A.
[TaBnuuenko [u Ap.], Xumudeckas
TepMOJAMHAMUKA [ DJIEKTPOHHBIN pecypc|
METOAMYECKOE PYKOBOACTBO K TPAKTUUECKUM
sangatusaM: Kazans : KHUTY, 2009, 128 ¢

http://ft.kstu.ru/ft/978-5-7882-XXX-
Shilova_himicheskaya-termodinamika.pdf
Pexxnm nocrtyna: no noanucke KHUTY

JI.A. ITaBanuenko, P.M. FOcynoBa, OcHOBBI
TepMOXUMUH. | 3aKOH TepMOIMHAMUKH
[DnexTpoHHBIN pecypc] UHIMBHAYAIL. 3aTaHHS
JUIS KOJUIOKBHYMA M MpaKT. 3aHsATuil: KazaHs :
Wsn-so KHUTY, 2014, 44 ¢

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

I''T'. AGnynnassiHoBa, A.®. Jlo6peiHuHa, PazoBbie
paBHOBecus. PaBHoBecue "xuakocTb-nap" B
JBYXKOMIIOHEHTHBIX CUCTEMaX [ DIEeKTPOHHBIN
pecypc| MeToIMuecKue yKa3aHus K MPaKTHYECKUM
s3agsaTuam: Kazanps : KHUTY, 2012, 40 ¢

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

A.®. [1o6peinuHa, I'.I'. AGnynnazsHoBa, @a30Bbie
paBHOBecHs. PaBHOBecue "KpUCTaILIbI-pacTBOp
(pacmiaB)" B IByXKOMITOHEHTHBIX CHCTEMaxX
[DneKTpOHHBIN pecypc] METOANYECKUE YKA3AHUS
K npakTudeckuM 3aHaTusam : Kazans : KHUTY,
2012,40c

http://ft.kstu.ru/ft/abdullazyanova-fazovye-
kristally.pdf
Pexum nocryna: no noanucke KHUTY

IO.I'. TanamerounoB, A.A. Kuaszes, H.M.
CenuanoBa, Kanopumerpudeckoe u3smepeHue
TETIOBBIX A(P(PEKTOB XUMUYECKUX peaKLuil 1
(U3UKO-XMMHUECKUX MPOIIECCOB [ 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 noctyna: mo nognucke KHUTY

I'.B. bynunoposga, FO.I'. 'ansmernunos, FO.M.
Bookumos [u ap.], Kuneruka peakiuu rujgponnsa

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




CIIOKHBIX 3(hrpoB [DyeKTpOoHHBIH pecypc]
METOAMYECKUE yKa3aHus K 1abopaTopHOil padoTe:
Kazans : KHUTY, 2011

KRGSE.pdf
Hoctyn ¢ IP agpecoB KHUTY

A.A. Kocapes, B.B. Ocunosa, I'.B. Byaunoposa
[1 np.], Uucna nepeHoca U METOJIbl UX
onpeenaeHus [ DIeKTPOHHBIN pecypc]|
METOJIMYECKUE YKa3aHUsl K JabopaTopHOU padoTe:
Kasansb : U3n-s0 KHUTY, 2016, 20 ¢

http://ft.kstu.ru/ft/\VVizhimov-chisla_perenosa.pdf
Pexxum nocryna: no noanucke KHUTY

K.A. Pomanosa, 1O.I'. I'anmamernunos, I'.B.
bynunoposa, Kpuomerpuueckoe onpeneneHue
MOJIEKYJISIPHOM Macchl U CTENEHH IUCCOLMALINN
3JIEKTPOJIUTOB [ DJIEKTPOHHBIN pecypc]|
METOJIMYECKUE YKa3aHUs K JlabopaTopHOU padoTe:
Kasans : U3n-s0o KHUTY, 2015, 24 ¢

http://ft.kstu.ru/ft/Bulidorova-
kriometricheskoe_opredelenie_elektrolitov.pdf
Pexxum nocryna: no noanmucke KHUTY

IO.M. Bepxkumos, P.P. Illamunos, A.A.
KonomieBa, D1eKTpoABMKYIINE CHIIBI
raJIbBAaHUYECKUX AJIIEMEHTOB [ DJICKTPOHHBIN

pecypc] MeToIn4YecKue yKa3aHus K J1abopaToOpHOI
pabore: Kazanp : KHUTY, 2014, 24 ¢

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

P.U. YOcynoBa, M.A. Xycaunos, P.P. lllamunos
[ np.], KuHeTuka reTeporeHHbIX KaTATUTHYECKUX
peakuuil [ DneKTpOHHBIN pecypc| METOA. yKa3aHUs
K 51a0. paboram: Kazans : , 2014, 32 ¢

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

B.B. Ocunosa, JI.A. IlaBauuenko, E.1O.
MomnocroBa, [ToreHnmomMmerpuyeckoe
onpe/ieJIeHue KOHCTAHT THAPOJIN3a 1
JUCCOanuu [ DIeKTPOHHBIN pecypc]
METOAMYECKHE YKa3aHUs K 1a00paTOPHBIM
paboram: Kazans : U3n-so KHUTY, 2016, 56 ¢

http://ft.kstu.ru/ft/Pavlichenko-
potentsiometricheskoe_opredelenie_konstant.pdf
Pexxum noctyna: no noanucke KHUTY

11.3. Dy1eKTpOHHBIE HCTOYHUKH HH(OPMALIUH

IIppy wW3yyeHUM JUCHUIUIMHBI

QJICKTPOHHBIX HCTOYHHUKOB I/IH(l)OpMaI_II/II/IZ

01N N B~ WM =

YHUI
Co2nacoeéano

«DPuznueckas

XUMHUSD»  TIPEAYCMOTPEHO

. Onexrponnsiii katanor YHUL] KHUTY: Pexxum nocryna: http://ruslan.kstu.ru/

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

. ObpasoBarenbHas matpopma «tOpaiit»: Pexxum nocryna: https://urait.ru/

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

. OBC YuuBepcurerckas 6ubnuoreka onnaiiH: Pexxum noctyna: http://biblioclub.ru/
. OBC IPRbooks: Pexum goctyma: http://www.iprbookshop.ru/

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

. Hayunas snextponnas 6ubnmoreka https://elibrary.ru/

11.4. IlpodeccunonasibHbie 0a3bl JaHHBIX M MHGOPMALHOHHBIE CIPABOYHbIE CHCTEMbI

ba3bl jaHHBIX:

Wiley Online Library: https://onlinelibrary.wiley.com/

Springer Nature: https://link.springer.com/
zbMath : https://zbmath.org/

WNudopmanoHHble ClIpaBOYHbIE CHCTEMBbI

HCIIOJIB30BaHHUC



CnpaBouno-nipaBoBas cuctema «['’APAHT» Jloctyn cBoOOIHBIN: www.garant.ru
CrpaBouno-mipaBoBas cucrema «Koncynprantllnrocy Jloctyn cBoOoaHbINi: www.consultant.ru

12. MaTepI/IaJILHO-TeXHI/I‘ICCKOC odecrneuyeHue AUCHHUIIIIMHBI

JInnen3npoBaHHOE MIPOTrpaMMHOE 0OecIieueHre U CBOOOIHO PAacIIpOCTpaHsIeMOe IPOrpaMMHOE
obecrieueHre, B TOM YHCIIe OTEYEeCTBEHHOTO IIPOU3BOJICTBA, CIOIb3YeMOe B ydeOHOM IpoIiecce Mpu
OCBOCHUH AHUCLHUIIINHBI «Duznyeckass XUMH:

Oducueie n nenoseie nporpammbl: ABBYY FineReader 9.0 nmpod;
Odwucnrie u aenoseie mporpammbl: MS Office 2007 Russian;

OducHsie u genossie mporpammer: MS Office 2007 Professional Russian;
Oducueie u aenoseie mporpammbr: MS Office 2010-2016 Standard
Apxusatop 7 Zip

broxnot Notepad

Sunekc bpaysep

1O st konnexkTUBHOM paboTsl Microsoft Teams

CAIIP: CAIIP CAD Assyst System
CAIIP: KOMITAC-3D LT vi12

Y4eOHbIe ayIUTOPUH JJIsI TPOBEICHUS YICOHBIX 3aHATUN OCHAIICHBI 000PYTI0BaHUEM:

KOMIIBIOTEPHBIMU YYEOHBIMHU KOMILIEKCAaMU «XHUMHUSI», caxapumeTrpamu, repmoMerpamu bexkmana, pH-
METpaMH, KOHIYKTOMETPaMH, TOTEHIIHOMETPAMH, TEPMOMETPaMH, pePpakTOMETpaMu, MOJIIPUMETPAMH,
TepMOCTaTaMH, KajopuMeTpamu, mprudopamu CBEHTOCIABCKOTO, BOJITHBIMU OaHSAMH, YCTAHOBKAMH JIJISI
TUTPOBAHUS, BECAMH JIEKTPOHHBIMH, HAOOPOM IJIEKTPOIOB, XUMUYECKOU MOCY/IbI U PEaKTHBOB,
mabJIoHaMU OTYETOB 10 JIA0OPATOPHBIM PadOTaM.

13. O0pa3oBaTebHbIE TEXHOJIOTHH

KonnuecTBo 4acoB 3aHATHH, MPOBOJUMBIX B MHTEPAKTUBHBIX (hOpMax B yueOHOM MpoIlecce IO
mucnuiuiniae «Pusndeckas XUMUAIY COCTaBIgeT 16 4.

B mpouecce ocBoeHus IUCHUIUIMHBI «Du3udeckass XUMHUS» HCHOIB3YIOTCS —CIEIYIOIINe
o0pa3oBaTeNbHbIE TEXHOJIOTHU:
NudopmaninoHHO-pa3BUBalOIIUE TEXHOJIOTHUHY, HAPABICHHBIC HA OBJIa/IeHNE OOJIBIIUM 3a11acoM 3HAHHH,
3allOMHHAHUE ¥ CBOOOHOE ONIEPUPOBAHKIE UMH.
Hcnonb3yeTcs NeKIMOHHO-CEMUHAPCKUI METO, CAMOCTOSITEIbHOE H3yUeHUE JINTEPATYPhI, IPUMEHEHHE
HOBBIX HH(POPMAITMOHHBIX TEXHOJIOTHH JUISI CAMOCTOSATEIIBHOTO TIOTIOTHEHUS 3HAHUW, BKITIOYas
MCIOJIb30BaHNE TEXHUYECKUX U DJIEKTPOHHBIX CPEICTB MH(MOPMAIINU, TAKUX KaK JOCTYII Yepe3
MI00ANBHYIO CeTh IHTEpHET K 2JIEKTPOHHBIM OMOIMOTEYHBIM pecypcaM, TaTEHTHBIN MOUCK;
Pa3BuBaromue npobaeMHO-OpUEHTUPOBAHHBIE TEXHOJIOTHH, HATIPAaBIEHHBIE HA (OPMUPOBAHUE U
pa3BuUTHE TPOOIEMHOTO MBIIIICHHUS, MBICITUTEILHON aKTUBHOCTH, CTIOCOOHOCTH MPOOJIEMHO MBICTHUTH,
BUJIETH U POPMYITHPOBATH MPOOIEMBI, BELIOUPATh CIIOCOOBI U CPEACTBA IS UX perieHus. [Ipu aTom
WCTIONB3YIOTCS CIAEAYIOIINE YPOBHH CIIOKHOCTH M CAMOCTOSITEIBHOCTH: MPOOJIEMHOE U3JI0KCHUE
y4eOHOro MaTepuana mpernoiaBareieM; Co3JaHue MpernoiaBaTeieM MPoOIeMHBIX CUTYaIIH.
Hcnonp3yembie B JIGKIIMOHHOM Kypce WHHOBAIIMOHHBIE 00pa30BaTeIbHbIC TEXHOJIOTHH: JICKITUS — TTPeCC-
KoH(hepeHIHs, TPoOIeMHast JIeKIUs, ISKIHS C 3apaHee 3alIaHUuPOBAHHBIMU OIIMOKAMHU.
Jlexmus - mpecc-koHpepennus «KoumratuBHbIE CBOWCTBA PACTBOPOBY.
B Hagarne nekiuu npenoaBaTeNib Ha3bIBAET TEMY U MPOCHUT CTYAEHTOB MUCbMEHHO 33/1aBaTh MY
BOITPOCHI TIO TEME «CBOMCTBA pacTBOPOB». KakbIil CTyIeHT B TedeHue 2-3 MUHYT (GOPMYITUPYET
HamOoJIee MHTEPECYIONINE er0 BOMPOCHI, MUIIET UX HA JJUCTKE OyMaru M mepeaaet mpernoaaBaTelio.
[IpenogaBatens B TeueHue 3-5 MUHYT COPTHPYET BOIPOCHI [0 X COJAEP>KAHUIO U HAUWHAET YUTATh
nekuuto. MznoxkeHne Marepuaia mpernogHOCUTCS B BUIE CBI3HOTO PACKPBITHS TEMBI, 4 HE KaK OTBET Ha



KaX/IbIi 3aJaHHBII BOIPOC, HO B Tpolecce JeKIHH (HOPMYyTUPYIOTCS COOTBETCTBYIOIIUE OTBETHI. B
3aBeplIeHHE JICKIIMHU MPEo1aBaTesb MPOBOIUT UTOIOBYIO OLIEHKY BOIPOCOB, 00CYX/1asi HHTEPECHI
CTYJECHTOB U BBISIBJISISI UX 3HAHUS.

[IpoGnemHuas nexus. «XMMUYECKOE PaBHOBECHUE U CIIOCOOBI €T0 CMEIICHHUSI.

Jlnst cozmanust MpoOJIEMHOM CUTYalluy CTYICHTaM HpPEeAIaraloTCcsl CUTYyalusl Ha IPOU3BOJICTBE,
TpeOyroliasi BMeIaTeIbCTBa HHKeHepa-TexHouora. [Ipennaraercs npeanoxXuth pa3anyHble MyTH BBIXOA
U3 CO3/IaBLIETOCS IPOTUBOPEUHS CAETaTh BEIOOP MEXAYy HUMU. B mporecce 00CykaeHns BBIACIACTCS
IJIaBHAs 1eJb TEPMOJMHAMUKY: IIPEICKa3aHNUE HAIIPABJICHUS IPOTEKAHUs IIPOLIECCOB U ONUCAHUE
COCTOSIHUSI PABHOBECHSI.

Jlexuus ¢ 3apaHee 3armIaHUPOBaHHBIMU OIKMOKaMu «COBpEeMEHHbIE XUMHUUECKHE HCTOYHUKU TOKay. B
JEKIIMOHHBIN MaTepual CO3HATEIbHO 3aJI0’)KEHO BOCEMb OIIMOOK CO/IEPIKATEILHOTO XapaKTepa.
[TonGuparoTcst HanboJee YacTo JOMycKaeMble OIUOKH, KOTOPBIE AeNaloT KaK CTYACHTHI, TaK U
MPEToIaBaTeNy B X0/1¢ YTeHUs JIeKIuu. CIMCOK OMIMOOK MperoaaBaTellb IPUHOCUT Ha JIEKLUIO U
3HAKOMMUT C HUMH CTYJICHTOB TOJIbKO B KOHIIE JISKIIMH. 3a/laya CTY/IEHTOB 3aKJII0YaeTCs B TOM, YTOOBI 110
XO0Jly OTMEUaTh B KOHCIIEKTE 3aMEUCHHBIC OIMOKH 1 Ha3BaTh UX B KOHIIE JieKIuu. Ha pa3dop ommbok
orBoautcs 10-15 MuHyT, B X0/1€ KOTOPOr0 MpEnoAaBaTeieM, CTyJEHTaMU HIMCOBMECTHO JTat0TCs
IIpaBWJIbHBIE OTBETHI HA BOIIPOCHI.

Hcnonb3yembie B X0/1e MPAKTUYECKUX 3aHATHI UHTEPAKTUBHBIC (DOPMBI O0YUEHHS 1 HHHOBAI[MOHHBIE
o0pa3zoBaTeNnbHBIE TEXHOIOTHU: Pa300p KOHKPETHBIX IPOOJIEMHBIX CHUTYalluii; CEeMUHAP-AUCKYCCHS,
BKJIIOYAIOIIUH JTOKJIA/IbI CTYIGHTOB M UX 00CY>KIECHUE, MO3TOBOM IITYPM.

Hcnonp3yembie B X0/1€ JIaOOPATOPHBIX 3aHITUH HHTEPAKTUBHBIC ()OPMBI O0yUCHHS U HHHOBAIIMOHHBIC
o0pa3oBaTenbHbIe TEXHOJIOTHH: pa300p KOHKPETHBIX CUTYAIIHIi; METO MTPOOJIEMHOT0 00yueHus1, paboTa B
KOMAaHJIe, MO3rOBOH IITYpM, Y4eOHO-/I€JI0Bast Urpa.



