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Pa6ouas mporpamMma cocTaBlieHa ¢ ydeToM TpeGopanuii DeaepalbHOr0 rocyIapCTBEHHOTO
06pa3oBaTenbHOr0O CTaHaapTa Beicuiero oopasosanusa Nel041 ot 17.08.2020r. 1o HanpaBJIeHUIO
19.03.02 «ITpomayKThl MUTAHUS W3 PACTHTEILHOTO CHIPhS», Ha OCHOBAHMH y4eOGHOTo IiaHa Habopa
oby4aronmuxcs 2022r.

Pa3paboTuuk mporpaMMBl: y /
noueHT kapenpsr OXBT et / 3.H.Hypuesa

PaGouas mporpaMma paccMoTpeHa i oJobpeHa Ha 3acenanuu kadeapsr OXBT
«22» anpens 2022r., mpotokoia Ne 8

3aB. kadeapoit % 7 JL.U.Ar3amoBa



1. Henu oceoenusn oucyuniaunut

«Pu3nyeckas U KOJUIOUJHAS. XUMHU» ABJIsIETCs: 0a30BOM AUCHUIIMHOM TP OJrOTOBKE OaKalaBpOB
no HampaieHuo 19.03.02 «IIpogykTsl nuTaHWS W3 PACTUTENBHOIO ChIpbs». OHa CIYXUT
TEOPETUYECKUM (PYHIaMEHTOM COBPEMEHHOH XMMHUYECKOH TEXHOJOTHH, TEXHOJIOTUH IPOAYKTOB
NUTAHUSL U3 PACTUTENBHOTO ChIpbsA. be3 riay0okoro 3HaHust (pU3NYECKOH M KOJJIOWIHON XHMHUHU
HEBO3MO>KHA JIEATEJIbHOCTh MH)KEHepa TexHouIora 1o npoduito «TexHonaorus xjaeda, KOHIUTEPCKUX
Y MAKapOHHBIX U3JETUI»

3ajaya JaHHOW JUCLUIUIMHBL ABISETCS — M3YYUTh OCHOBHBIE 3aKOHOMEPHOCTH (U3UYECKON U
KOJUIOMJIHOM XUMHMH U YMETh IIPUMEHSTh UX B TEXHOJOTUH MPOIYKTOB IUTAHUS U3 PACTUTEIBHOIO
chipbsl. JlucuumiuuHa sBisiercs (QyHIaMEHTaIbHOM B IOJArOTOBKE CTyAEHTa i (OPMHUPOBAHUS
HAYYHOTO ¥ METOJ0JIOTHYECKOT0 MOIX0a K NPopeCcCHOHATIBHOMN AEITEeNbHOCTH, a TAKXKE U3yUCHUS
OOIIMX 3aKOHOMEPHOCTEH MpPOTEKaHWs XUMHUECKUX M OHMOXMMMUYECKHX IPOLECCOB C LENbIO
IpUOOpETEeHUsI KOMIUIEKCA 3HAHUN B 00J1aCTH COBPEMEHHBIX MUIIEBBIX TEXHOJIOTUH.

2. Mecmo oucyunaunsl 6 cmpyKkmype o0pa3o8amenbHoil nPozpammol

Huctumnuna b1.0.22 «®usnyeckas U KOJJIOUIHAS XUMHs» OTHOCUTCS K BAapUATHUBHOW YacTH
JUCIUIUIMH 1 GopMmupyeT y OakamaBpoB 1o HampaicHHio moarotoBku 19.03.02 «IIpomykTsr
NUTaHUS M3 PACTUTEIBHOTO CHIPbS» HA0Op 3HAHWI, YMEHUI, HaBBIKOB M KOMIIETECHIIUH,
HEOOXOIUMBIX Ul BBIIIOJIHEHUS 3a/1a4 IPOU3BOJCTBEHHO-TEXHOJIOTMYECKON U 3KCIIEPUMEHTAIILHO-
HCCJIEIOBATENILCKOM BUIOB JCSITEIbHOCTH.
s ycnemHoro ocBoeHus: AMCUMILIMHBL «Du3nueckass M KOJUIOMAHAS XUMUS» Oaxkaniasp 1O
HarpasJjeHuto noArotoBku 19.03.02 gomxkeH 0OCBOUTHh MaTeprai NpeAlleCTBYOIUX JUCIHUILIAH:
a) b1.b.17 «O0mas xumusy»;,
6) 51.519 «Oprannueckas Xumus»;
B) b1.5.20 «bruoxumus».

Hucuunnuna «®dusndeckass W KOJUIOMIHAs XUMHsD) SBISETCS MPEALISCTBYIOIIEH H
HeoOXxouMa JiJIsl YCHEIIHOTO YCBOEHUS OCIEAYIOIUX TUCIUIUINH!
a) b1.B.06 «BBeneHune B TEXHOIOTHIO MTPOIYKTOB MUTAHUS»;
6) b1.B.04 «IIumeBas XumMus»;

3HaHus, MOTyYeHHbIE IPH U3YYEHUH TUCIUILINHBI «Du3ndeckas ¥ KOJUIOUAHAS] XUMUS) MOTYT
OBITH MUCITOJIB30BAHBI TIPU MPOXOKICHUN YI€OHOM, MPOU3BOICTBEHHON U MIPEAUIIOMHON MPAKTUK U
BBINIOJTHEHUM  8bINYCKHbIX KEANUDUKAYUOHHBIX pabom 10 HampasieHuto noaroroBku 19.03.02
«I[IpoIyKThI MUTAHUS U3 PACTUTEIHHOTO CHIPhSD».

3.B pesynivmame 0ceoenusn OUCUUNTUNDBL 00YUAIOWUTICA 00TIIHCEN:

3namp:
HavyaJia TePMOIMHAMHUKHA U OCHOBHBIC YPaBHEHUS XUMUYECKON TEPMOIMHAMUKHY;
METO/IbI TEPMOJUHAMHYECKOTO OMMMCAHUS XUMHUECKUX U (Pa30BBIX pPABHOBECHIA B
MHOTOKOMIIOHEHTHBIX CHCTEMAX
ypaBHEHUS (HOPMATEHON KMHETUKH U KUHETUKH CIOXHBIX, IIETTHBIX, T€TEPOreHHBIX U
(hOTOXMMHUUYECKHUX PEaKIINiA;
OCHOBBI TOMOT'€HHOT'0, T€TEPOTeHHOT0 U ()EPMEHTATUBHOTO KaTaJIN3a,
OCHOBHBIE OIIPE/ICNICHNUS, 3aKOHbI U TEOPUH KOJJIOUJTHON XUMUU;
OCHOBHBIE COOTHOIIIEHUS TEPMOIMHAMUKHN TTOBEPXHOCTHBIX SIBJICHUIA;
OCHOBHBIE CBOMCTBA IUCIIEPCHBIX CUCTEM (MOJIEKYISIPHO- KHHETHYECKHE, DIIEKTPOKNHETHIECKHE,
ONTHYECKHE, CTPYKTYPHO- MEXaHUYECKHE); OCHOBHBIC BUBI JUCTIEPCHBIX CUCTEM.

Ymems:
MIPOTHO3UPOBATH BIUSHUE PA3TUYHBIX (DAKTOPOB HA PABHOBECHE B XMMHUYECKUX PEAKITUSX;
OTIPE/ICIIATh HAIIPABIEHHOCTH MPOIIECCca B 33/IaHHBIX HAYAJIbHBIX YCIOBHSIX;
yCTaHABIWBATh TpaHUIBI 00JacTel yCcTOMYMBOCTH (a3 B OJHOKOMIIOHCHTHBIX M OWHApHBIX
CHCTEMAX;



OTIpeNIeNIATh COCTaBbl COCYIIECTBYIOIUX (pa3 B OMHAPHBIX T'€TEPOT€HHBIX CUCTEMAX;
COCTaBJISITh KMHETHYCCKUE YPABHCHHS M IMPOTHO3WPOBATH BIHUSHUE TEMIIEpaTypbl Ha CKOPOCTh
nporecca,
MPOBOUTH PAcyeThl C HMCIOJIB30BAHHEM OCHOBHBIX COOTHOIICHHI TEPMOJIMHAMHUKHU ITOBEPXHOCTHBIX
SIBJIGHHP'I; HpOBOI[I/ITL pacquH OCHOBHBIX XapaKTepI/ICTI/IK I[I/ICHepCHBIX CHUCTEM, OHpeI[eJ'DITb HOpOF
KOaryJIsIHH;

Bnaoemo:
HABBIKAMH BBIYUCIICHUS TEIUIOBBIX 3(()EKTOB XMMHYCSCKUX PEAKIUK IIPH 3aJaHHOM TeMIIepaType B
YCJIOBI/DIX IIOCTOSHCTBA AAaBJICHUA NJIN OG'LCMa;
HABbIKAMH BBIYUCIICHUS KOHCTAHT PAaBHOBECHS XUMUYCCKUX PEAKIUI MPH 3aJaHHON TeMIIepaType;
HaBbBIKAMU BBIYUCJIICHUS COCTaBa COC}’H_ICCTBYIOH_[I/IX (1)33 B Z[BYXKOMHOHGHTHBIX CHUCTEMaAX,
METOJIaMH ONPEJICICHUS KOHCTAHT CKOPOCTH PEAKIUH pa3IMYHBIX TMOPSJAKOB IO pe3yibTaTam
XUMHUYCCKOI'O BKCHepI/IMeHTa;
METOJIaMHU U3MEPEHHUS JICKTPOKHMHETHYECKOr0 IIOTCHIIMAIA,
MeTogaMu I/I3MepeHI/I$I BCJIINYMHBI ancop6u1/m, BA3KOCTH,
METOJIaMH TMPOBEACHHS CEIUMCHTAIIMOHHOTO aHAJIM3a;
CHUHTE3a ZIHCHepCHLIX CHUCTEM U OILICHKH UX aneFaTI/IBHOﬁ YCTOﬁqHBOCTH.



4.Cmpykmypa u cooepicanue OucCyunaIuHbl

b51.0.22 «Dusnueckas U KOJUIOUIHAS XUMUI»)

OO01mmas Tpy10eMKOCTh JUCIUTUIHHBI COCTABIISCT 4 3a4eTHBIX equHull, 144 Jaca.

5 cemecTp
Ne Bunb! yue6Hoi paboThI
n/n (B yacax) OuneHo4HbIE CpeACTBa
(ounas ) JJIs1 IPOBe/IeHUsI
Paznen aucuMmiMHbI TPOMEsKY TOUHOM
= aTTeCTAllMH MO
3 pa3zaenaam
E) Jexuun | JlabopaTopHbI CP KCP
e paboThl

1 OcHOBHBIE MOHATUS 5 3 - Komnoksuym Nel, 2.
¢bu3nueckoi XUMHH. 3aueT ¢ OLEHKOH.
Xumuueckass TEPMOJAUHAMUKA
U XUMHYECKOE pPaBHOBECHUE.

Tepmoxumusi. Xumuueckoe
paBHOBECHE.

2 TepmonmHamMuka  ¢a3oBoro 5 3 4 JlabopaTopras
paBHOBECHS. PactBopsl, pabora Nel. 3auer ¢
OCHOBHBIE MTOHATUSA u OLIEHKOI1.

CBOMCTBAa paCTBOPOB.

3 Xumuyeckas KUHETHKA. 5 3 - Komnoxsuym Ne3.
OcHoBHble noHsATUs. Katanus. 3ayder ¢ OLEHKOM.

4 OcHoBHbIE MIOHSTHS, 5 3 10 JlabopaTopras
XapaKTEPUCTUKU KOJIJIOUJHBIX pabota No2 Ne3.
CHCTEM. IToBepxHOCTHBIE Komnoxsuym 4,5.
SIBIICHHUSL. 3aueT ¢ OIEeHKOH.

5 CaoiicTBa JIUCIIEPCHBIX 5 3 4 JlabopaTopras
CHCTEM. YcroitunBocTh pabota Ned,
JUCTIEPCHBIX CUCTEM. KOJUIOKBHYM 6. 3auer

C OLEHKOM.

6 OcHoBHBIE KJIACCHI 5 3 - KonmoxkBuym  No7,8.
JTIUCTIEPCHBIX CHCTEM. 3ader ¢ OLEHKOM.
Bcero:

®dopma aTTecTanuun

5 cemectp (0O) —
3a4eT C OILECHKOU
(44)




5. Cooeporcanue n1eKyUOHHBIX 3AHAMUIL RO MEMAM
C yKazaHueMm (popMUPYEMBIX KOMIICTCHITUI

5 cemecTp

2. TepMOXUMHUSL.

2. Tepmoxumus. TemnnoBeie
3¢ dexTs peakuuii npu
MMOCTOSSHHOM o0beMe u
napineHn. 3akoH Iecca wm
CIEACTBUS u3 HEro.
Hcnonp3oBaHue TaOIUI[ TEILUIOT
o0pa3oBaHUs u CropaHus
BEIIIECTB ISl pacyeTa TeTUIOBBIX

3.3aBHCUMOCTH
TeroBoro 3ddexra or

3¢ PeKTOB. TemmoeMKoCTb
BEIIECTB W 3aBUCUMOCTb OT
TEMIIEPaTYPHL.

3.3aBUCUMOCTb TEIJIOBOT'O
abdexTa OT  TeMIepaTypsl:

TEMIIEPATYPHI, aHanu3 ypaBHeHus Kupxrodda.

ypaBHEHHE ITpubnmxeHHoe U TOYHOE

Kupxrogdoa. MHTETPUPOBAHUE YpaBHEHUS
Kupxrogda u pacuer TemioBbIx
s dexToB npu mo0o0i
Temriepatype. VHTerpanbHas u
muddepeHnnanpHas  TEIIIOTHI
pacTBOpPEHMUSL. TemnoTa
JICCOIMAITHH.

4.BTopoe Hauano 4.BTopoe Ha4ajo

TEepMOANHAMUKH. TepMOJMHaMUKH. JIBa Merona
OINpeeneHus BO3MOKHOCTH,
HarpaBJIeHUs " npezena
CaMOITPOU3BOJIBFHBIX MPOIECCOB.
OHTponHs Kak Mepa
Oecriopsinka.  OOpaTtumbie U
HeoOpaTHMEbIe IIPOLIECCHI.
PabGora  pacmmpenmss  rasa
Pas3IMYHBIX IPOLIECCOB.
OHTponus KaK KpUTepHH
OINpeneNneHust BO3MOXKHOCTH,
HarpaBJeHUs " npezena
CaMOIPOU3BOJIBHBIX MPOILIECCOB,
WAYyIMX B  H30JUPOBAHHOM
CHCTEME.

5.XapaKkTepuCTHUECKUE
TEPMOJMHAMUYECKHUC
(OYHKIUU: DHEPTHS

5.XapakTepucTuuecKue
TEpMOJMHAMUYECKUE (DYHKIIHH:
SHEPTHs I'enpmromnsia u

Ne Paznen nucuunjianHbl Yacpl | Tema JIeKIIMOHHOTO Kparkoe cogep:xanue dDopmupye
n/n (ouH.) 3aHATHA Mble
KOMIIETEeH
10707
1 OCHOBHEIE TIOHATHS 3 1. Beenmenne. | 1. OcHoBHbele ompenenenus u | OIIK-
(busruecKoi XMMUH. TepMoaMHAMUKA TOHSATHS XUMHYECKOH | 2:2.1
XuMuuecKasi TepMOAMHAMUKA XUMHUYECKUX peakiuil. | TEPMOJAUHAMUKU. Ilepsoe 2.2,2,3
U XHMUYECKOE pPABHOBECHE. IlpenvMer ®  3ajgadd | HAvaso TEePMOJAUHAMUKH,
Tepmoxumus. ¢usnueckoit  xumuu. | POPMyIUpOBKa u
OCHOBHEIE paszaensr | MAaTCMAaTUYCCKHUE  BBIPAXKCHUS.
Kypca u Kparkoe | BHyTpeHHss 3HEPIrUs u
colep)kaHue. 3HaueHue | SHTAIbIUA Kak bynxmn
npeaMeTa st | COCTOSHUSL. Tennora u pa60Ta
XUMHAYECCKOU KakK (1)YHI(L[I/II/I nponecca.
TEXHOJIOTHH.




T'enpMrombna u
sHeprust [ n60Oca.

SHEPTrHs I'n66c¢a.
Vcnonp30BaHue 3TUX SHEPrHA
IS oTIpe/ieICHUs
BO3MOJKHOCTH, HAIIPABICHUS H
mpezena  CaMOIPOHM3BOIBHBIX
peakuui. XHAMUYECKUHN

MOTEHLUMAA  Kak  KpUTepHil
CaMOIIPOU3BOJIBHBIX IIPOIIECCOB
B FOMOTEHHBIX U I'€TepOTreHHBIX
CHCTEMAX.

6. XuMH4ecKoe
paBHOBecHue

6.XuUMHYecKoe paBHOBECHE.
3aKkoH JIeHCTBUS Macc.
Paznuunsie BBIPAKEHUS

KOHCTaHT PaBHOBECUSI U CBS3b
Mexay Humu. PaBHOBecue B
reTepOreHHBIX CUCTEMAX.
Pacuer cocraBa paBHOBECHOI
CMECH.

7.UzoTepma, n3obapa u
n3oxopa Baut-T'odda

7.M30Tepma XUMHUYECKON
peakmuy ¥ €€ WCIOIb30BaHNE
JUISL OTIPENEIICHUS] HANPaBIICHUS
XUMHUYECKOH peaKIuH.
3aBUCHMOCTD KOHCTaHTBI
paBHOBECHsI OT TeMIepaTyphl:
aHaM3 ypaBHEHUS H300apsl
Banr-T'odda. MHTerpupoBanue
ypaBHEHHsI H300apbl U pacueT
KOHCTAaHTHl PaBHOBECHSA IIpH
M000ii Temneparype.

8.3aBHCHUMOCTD
KOHCTAHTBI paBHOBeCI/IH
OT JIaBJIEHHSI,
ypaBuenue [lnanka.

8.3aBUCHMOCTD
paBHOBeCHsI ~ OT  JIaBIEHUS:
aHanu3  ypaBHeHus [liaHka.
VYpaBHeHnne wu300apel  BanT-
lopdba wu  Ilmamka,  Kak
KOJIMYECTBEHHOE  BBIpAKEHHE
MPUHLINIIA Jle-IllaTense -
Bbpayna. [Ipumepsl npuMeHeHHs
NPUHIIKIIA ITOJIBUYKHOTO
paBHOBeCHsI K  HEKOTOPBIM
TEXHOJIOTHYECKUM TIPOLIECCaM.

KOHCTAHThI

TepmoanHamuka (ha3o0BOro
paBHOBECHS B OJTHO-, ABYX- U
TPEXKOMIIOHEHTHBIX
cucreMax

9.TepmoguHamMuKa
(ha3o0BOroO paBHOBECHS

9. Venosus
TEPMOIMHAMUYECKOTO
paBHOBecHsT MexIy (azamu.
[MonsTust «daszan, KKOMIOHEHTY,
«creneHb cBoOomE». [IpaBmio
(a3 ['mb6ca.
O/IHOKOMITOHEHTHBIC CHUCTEMBI.
Amnanuz ypasHenus Knaysuyca-
Knanelipona.

10.TpexkoMIOHEHT-
HBIE CUCTEMBL.
OKcTpakuus.

12. TpeXKOMIIOHEHTHbIE

CHCTEMBI. OrpannycHHAs
pacTBOPUMOCTD B
TPEXKOMITOHCHTHBIX CHCTEMaX.
Pacnpenenenue pacTBOpeHHOrO
BeIlleCTBa MEXIy JIBYyMS
KUIKUMH (hazamm.
Koaddumment pacnpeneiacHus
U 3aKOH pacrpezaenenus. Poib
ACCOIMAUN W IUCCOUHAIH B

mporeccax pacnpeneneHus
BEILECTB. DKCTparupoBaHue Kak
puMep IIPAKTHYECKOTO

OIIK-2;
21,22,23




HCIOJIb30BaHHUS
pacrpe/eneHus.

3aKOHa

PacTBOpHI, OCHOBHBIC 11.PaBHOBecue mexnay | 13.PaBHoBecue Mexny sxuakxodt | OITK-2;
TIOHATHS 5 CBOMCTBA KHIKOM W mapoBo¥ | m mapoBod dazamm B NBOHHBIX | 2.1 2.2,2,3
pacTBOpOB. Pasnenenue ¢azamMu B JBOWHBIX | CHCTEMax. WneanbHble
JKUJKUX PacTBOPOB, 3aKOHbI cucteMmax. MpeanbHble | pacTBOppl U 3akoH  Payus.
Konosasona. pactBopl U 3akoH | IlonmoxxutenbHble u
Payns. OTpULIATENIbHBIE OTKJIOHEHUS OT
3akoHa Paymsa. Css3p oOmiero
JIaBJI€HUs Tapa C COCTaBOM
JKUJKOCTH W COCTaBOM Tapa.
JuarpamMmbl «JaBiieHUE mapa -
COCTaB JKUJIKOCTH U Tapay,
«TemMIiepaTypa KUIEeHUS - COCTaB
JKUJIKOCTH U TIapay.
12. 3akonbl | 14.3akonbl KoHoBajmoBa W uX
KonoBasosa. TEPMOJIMHAMHUYECKOE
Ileperonka u | obocHoBanme. [leperonka u
PeKTH(UKAINS. pexTuduranms JIBOMHBIX
JKHIKHAX CHCTEM c
HEOrpaHUYEHHOU B3aUMHOM
PacTBOPUMOCTHIO KOMIIOHEHTOB.
XuMHuJecKass KHHETHKA H 13. Xumnueckas | 17.Xumnueckas xuHetuka u | OIIK-2;
KaTajn3 KMHETHKA W Kartanus. | Katamus. OcHOBBI (hopManbHOH | 2.1 2.2 2 3

OCHOBBI  (pOpMATBHOI
KWHETHKH.

KWHCTHUKMU. CKOpOCTL u
KOHCTaHTa CKOpPOCTH
XUMUYICCKOMN pcakmuu.

MornekyasIpHOCTE U TOPSIIOK
peaxIuu.

14.Peaxkuuu
Pa3ITUYHBIX TIOPSIKOB H
Ux KAHETHYECKNE
YpaBHEHUS.

18.Peakunu Pa3IUYHBIX
MOPSAIKOB M UX KHUHETHYECKHE
YPaBHEHHUS. ITonynepuon

peakuuu. Meroasl onpenencHus
HOPsAJIKA PEAKIUU.

15. Ci0>XHBIE peaKIyH.

19.Cnoxusie
napasie/ibHbIE,
MOCJIeI0BATENIbHBIC, OOpaTHMBbIC
U CONPSDKCHHBIC.

peakium:

16. 3aBHCUMOCTH
CKOPOCTH PpEaKkIHu OT
TeMIIEpaTypHl.

[MpaBuno Bant-I'odda,
ypaBHEHHE AppeHnyca.

20. 3aBHCHUMOCTh CKOPOCTH
peakuuu  OT  TEeMIeparyphl.
IIpasuno Bant-T'odda,
ypaBHEHHE Appenuyca.
OHeprusi akTHBAaMU U eé
¢usndeckuit  cmbicn.  CBsi3b
MEXAY TeIUIOTOH peakuun Hu
SHEeprueu aKTUBAINH.
Omnpenenenne SHEPTHUU
AKTHBAIHH.

17. llenHble peakuu:
MPOCTHIE u
pa3BETBIICHHBIE.

24. Iennsie peakmuu. [IpocTeie
u Pa3BETBJICHHLIC TCIIHBIC
peaknuu. Ctaauu oO6pa3oBaHus,
pocTa 1 00pHIBa TICTIH.

18. ®oroxmmuyeckue

25. ®OTOXUMHUYECKHE PEAKITHH.

peaxIuu. 3akoHbl | 3aKOHBI (POTOXHMHH.
(hOTOXMMHH.

19. Karamms. | 26. Karamu3. Knaccudukanus
Knaccugpukanus nmporeccoB  katanmmza. OOmue

IIPOLECCOB KaTajin3a.

3aKOHOMCEPHOCTH KaTaJiu3a.




AKTI/IBHOCTL, CHGIII/I(i)I/I‘IHOCTI) n
CCJICKTUBHOCTDL KaTaJIN3aTOPOB.

20. I'omorennsiii | 28.  ['oMoreHHslii  Katajaus.

KaTajus. Kuneruka TOMOTEHHOT'0
Karanu3a. KucioTHO-OCHOBHOM
KaTaan3 (oOmmiA u
cnenuUIecKuit).
DepMEHTATUBHBIN KaTajus.

21. lereporennsrii | 29. TereporeHHBI  KaTajms.

KaTalms. ITpoMoOTOpBI M KaTalUTHYECKHUE

depMeHTaTUBHBIN sl THrnOupoBaHue KaTainsa.

KaTalms. AncopOuust Ha TOBEPXHOCTH

KaTraauy3aTopa U KUHETHKA
peakuui. DepMEHTaTUBHBIN
KaTaJln3.

OcCHOBHBIE MIOHATHS, 22 IlpuzHaku o0bexToB | JucmepcHocTs, pasmep vactun, | OI7K-2:2.1,
XapaKTCPUCTUKHU KOJUIOUJHOM  XUMMHU. | YIellbHas IOBEPXHOCTb. 2.2,2,3
KOJUIOMIHBIX CHCTEM. Knaccudpukarms Knaccupukanus no obmemy u
IUCIIEPCHBIX ~ CHUCTEM. | YaCTHOMY TIpU3HaKy. Merox
MeTonpl TONyYeHHUS W | AACHEPTHPOBAHMUS, METOJT
OTYHUCTKH. KOHJICHCAIUU - (pU3UUECKas H
XUMUYecKas, TICTITH3AIIHS.
Jnanms, ANEKTPOAUAIH3,
ynbrpadunbeTpanusa. CTpoeHue
MHIICILIBI.

IToBepXHOCTHBIE SIBICHHUS. 23.Ancopbuus Ha [ToBepxHOCTHOE HaTsbkenue. | OITK-2;
TPaHULE «GKUIKOCTb- ITAB, [TNAB, ITHAB. | 2.1,2.2,2.3
rasy». VYpaBuenue agcopbunu ['nd6ca.

24 Ancopbuus Ha AncopOrust Ha TpaHUIle

TPaHUILIE «TBEPIOE «TBEpJOE  TEIO0  —  Tasy.

TEN0-Ta3y. Knaccugukarus

25.Ancopbuus Ha aJICOPOIIMOHHBIX MPOIIECCOB.

TPaHUILIE «TBEPIOE KonnyecTBeHHbIC

TEJN0-PacTBOPY. XapaKTePUCTHKU  aJICOPOITHHL.

26. SIBnenue OCHOBHBIE TEOPHU aICOPOIIUH.

cMauuBaHuA. Anre3us. | AIcopOIusi pacTBOPEHHOTO B

Koresus. JKUKOCTH BEIECTBA Ha
TBEPIIOM ajicopOeHTe.
MonekyssipHas, HOHHAas |
HOHHO-OOMCHHAsI aJIcOpOLHs W3
pacTBOpOB. MouekynsipHas,
WOHHAss W  HMOHHO-OOMEHHAas
azicoponus.
SIBneHne cMauuBaHusg. AAre3us
u xoresusa. CmauuBaHue WU
KpaeBoil yroi.

CaoiicTBa JIUCTIEPCHBIX 27.MounekynsipHo- BbpoyHoBckoe newkenne. | OITK-2;
CUCTEM. KUHETUYECKUE Hubdysust — nepBerii 1 BTOpor | 2.1, 2.2,2,3

CBOWCTBA JTUCTIEPCHBIX
CHCTEM.
28.01eKTpOKUHETHYEC
KHHE CBOMCTBA
KOJIJIOMIHEIX CUCTEM
29.0nrnueckue
CBOMCTBA JIUCTIEPCHBIX
CHCTEM.

30. CtpykTypHO-
MeXaHNYECKHE
CBOMCTBA JIUCTIEPCHBIX
CHCTEM.

3akoHbl JU(Dy3UH; yIeTbHBIA

notok  auddysuu. OcmMmoc.
OcMoTHYECKOE JIaBIICHHUE.
CeguMeHTaLMS.
CeauMeHTaIIMOHHAS
YCTONYUBOCTb. TTorok
CEeIMMEHTALINH.

CeMMEHTALIMOHHBII aHATIH3.
DnexTpodopes, 3MEKTPOOCMOc,
MOTEHIMAJ TCYCHHUS U
MOTEHIMAJ CeIUMEHTALUH.




[TpoxoxaeHue cBera,
NpeJIOMJIEHHE CBETa, OTPaKEHHE
CBETAa, PACCESIHUE CBETA
(ommanecreHIus ), OTJIOIICHNE
(abcopbums) cBeTa. YpaBHEHHE
Pones.

3akon byrepa-Jlambepra-bapa.
OnTHYECKNE METOIBI
UCCIIEJOBaHMS:
YIBTPAMUKPOCKOIIHS,
JIEKTPOHHAsE MUKPOCKOTTHS,
HedenomeTpus,
TypOunnmerpus,
peHTrenorpadus u
ANEKTPOHOTpadusl.

Peonorus. Tumel  CTPYKTYD.
CB0OOHOUCTIEPCHBIE CHCTEMBI
(6eccTpyKTypHBIE).
CrpyKTypHpOBaHHBIE
JIMICTIEPCHBIC CHCTEMBI.
KoaryssiionHele  CTPYKTYpPHI.
Tukcorponus. Cunepesuc.
HaOyxanue. KonmeHcauoHHO-
KpUCTAJIIIN3allTUOHHBIC
cTpykTypbl.  JKupkooOpasHbie
CTPYKTYpPUPOBaHHBIE CHCTEMBI.
[Ton3yyecTs.

YcTOMUMBOCTG AMCTIEPCHBIX 31.YcroiunBocTh ArperatuBHasg  ycroWuuBocts | OIIK-2;
CUCTEM JUCIIEPCHBIX CHCTEM. KOJIJIOUHBIX cucteM. | 2.1, 2.2.2.3
Koarymsiust. IIpaBuna
KOaryJIsiuH. Kuneruka
KOaryJIsiqu¥  SJIEeKTPOIUTAMHU.
DakTopbl YCTOWYHBOCTHU
auopoOHBIX  30yieil.  Buabl
KOAaryJsiliui  3JIEKTPOJIUTAMHU.
3ammra KOJUIOMOHBIX YACTHIIL.
Teopuu YCTOHYHMBOCTH u
KOaryJsiuu TH0(OOHBIX
JIUCTIEPCHBIX CHCTEM.
OcHOBHBIE KJIACCBI 32.Aspo3onu. Knaccudukarnmusi, metons! | OI1K-2;
JAUCMCPCHBIX CUCTEM. CycneH3uu. OMyJIbCHU. | TONyYSHHUS, OCHOBHBIE | 2.1 2.2 23
Iopourku. ITensr. XapaKTepUCTUKU U CBOWCTBA,
PactBopst BMC. IIPUMEHEHUE.
Komnonnnsie ITAB. Knaccugukarus BMC,
OCHOBHBIE 0COOCHHOCTH
CTPOEHUS NOJIUMEPOB, CBOMCTBA
pacTBOpPOB, B3aUMOJICICTBUE

BMC c¢ pacTtBOpuTENEM.
Knaccudpukanus KOJTOUITHBIX
ITAB, CBOMCTBa BOJTHBIX
pactBopoB I1AB, npumeHenue.
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6. Coodeporcanue n1adopamopHbIX 3aHAMUL

Ilenpto mpoBenecHUs J1abopaTOpHBIX padoT mnmo aucnuiuinHe b1.0.22 «Dwusuyeckas u
KOJUIOU/IHAS XUMMs» SIBJISIETCS OCBOCHUE JICKIIMOHHOTO Marepuaia, Kacarollerocss TEPMOXHMHH,
XUMHYECKOT0 paBHOBECHS, (ha30BOT0 PAaBHOBECHS B OJIHO- U IBYXKOMIIOHEHTHBIX CCTEMaX, CBOWCTB
PacTBOPOB, IKCIIEPUMEHTAIBLHOTO ONPEEICHHUS KOHCTAHT CKOPOCTH XUMUYECKON peaKIu, SHEPTUH
aKTUBAllUM, a TaK)Ke BbIPAOOTKA OIpEAETCHHBIX YMEHUH, CBSI3aHHBIX C JKCHEPHUMEHTAIbHBIM
ompezaeneHueM pH pacTBOpoB, pacueToM TEIIOBBIX dPPEKTOB XMMHUECKUX PEAKIMI M COCTAaBOM
PaBHOBECHOM CMECH, COCTaBJICHHMEM KHHETHMUYECKHUX YPAaBHEHHUH, IOCTPOCHHUEM U aHAIU30M
JMarpaMM JIByXKOMIIOHEHTHBIX CHCTEM, PacieTOM SHEPrHMHM aKTHUBAIIMM XUMHUYECKOW pEeakinH, U
HABBIKOB, CBSA3aHHBIX C OIpEAETICHUEM TEIUIOBbIX 3(P(GEKTOB peakluid, 3KCHePUMEHTAIBHOTIO
OTIpe/ieNIeHUs] KOHCTAHThI PAaBHOBECHUS, OIPECICHHS CBOMCTB OMHAPHBIX PAaCTBOPOB, MPOBEICHUS
KMHETUYECKUX HKCIIEPUMEHTOB, OCHOBHBIX MOHATUN KOJIJIOMJHOW XMMHHU, aICOPOIIMU HA TPaHUIE
«TBEPIIOE TEJIO — PACTBOP», TBEPAOE TEJIO — Ta3y, «KHAKOCTh — Ta3», SKCIEPUMEHTAIBHOTO
ornpeeneHus MOBEPXHOCTHOTO HATSKCHHUS, MOJIEKYJIIPHO-KMHETHUECKUX CBOWMCTB,
AIEKTPOKUHETUYECKUX CBOMICTB, ONPENEICHUE MOPOTrOB KOATYJSIHUHU SJEKTPOJIUTOB, CTPYKTYPHO-
MEXaHUYECKUX CBOWCTB U OCHOBHBIX KJIACCOB AUCIIEPCHBIX CHCTEM.

5 ceMecTp

Ne | Pazges AucHUIIMHBI Yacobl HaumenoBanue JabopatopHoii | @opmMupyembie

n/n padoThI KOMIIeTeHINH

1 OCHOBHBIE TIOHATHS (PU3HUECKON XUMHH. - OIIK-2;2.1,
Xumudeckas TEPMOAVHAMUKA u 22,23
XAMHYECKOE paBHOBecHE. TepMOXHUMUS.

XHUMUYECKOE PABHOBECUE.

2 Tepmoaunamuka ($pazoBOro paBHOBECHSI. 4 Wzyuenue paBHOBecus B cucrteme | OI1K-2;2.1,
PactBopbl, OCHOBHBIE TOHSTUS U OKUJIKOCTB-TIap. 2.2,2,3
CBOICTBA PaCTBOPOB.

3 Xumunueckass kuHetuka. OCHOBHBIE - OIlK-2;2.1,
noHstusa. Karamus. 2.2,2,3

4 OCHOBHBIE TIOHATHS, XapaKTEPUCTUKH 10 [lomyuenne 3omert meromamu | OI1K-2;2.1,
KOJUIOMJHBIX cucteM. IloBepxHOCTHBIE KOHJICHCAIIHH. Nzyuenue 22273
ABJICHUS. azcopOIuu Ha rpaHuIe

«CKHUIKOCTb-Ta3.

5 CaolicTBa JIUCTIEPCHBIX CUCTEM. 4 UccnemoBanne  amektponutHolt | OI1K-2;2.1,
Y cTOMUMBOCTD TUCHIEPCHBIX CUCTEM. KOAryJISILIMK 30JICH. 22273

6 OCHOBHBIE KIIaCChI JAUCIIEPCHBIX CHCTEM. - OIlK-2;2.1,

2.2,2,3

JlaGoparopHble pabOThI TPOBOATCS B MOMEHICHUSIX YU4EOHBIX JTabopaTopuil Kadeapsl
xumun Ne 422,431 ¢ ucnonp30BaHUEM CHEIHATLHOTO 000PYIOBAHHUS.
JIaGoparopHble pabOThI BHITOJIHSAIOTCS IO MTUCbMEHHBIM HHCTPYKLIUSIM, KOTOPbIE IPUBOAATCS
B METO/IMYECKHX YKa3aHUAX K JaOOpaTOPHBIM paboTaM.
Kaxxgast H”HCTpYKIUS COJIEPKUT KpaTKHUE TEOPETHUECKHE CBEJIEHHUS, OTHOCSIINECS K JaHHOMN
pabote, mepeueHb HEOOXOAMMOTo OO0OpYJIOBaHUS, MOPSIOK BBIMOJIHEHUS PaOOThl, KOHTPOJIbHBIE
BOIIPOCHI.
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7. Camocmoamenvuasn paboma daxanaspa 5 cemecmp

Ne Tembl, BLIHOCHMBIE HA Yacsl ®opma CP DopmupyeMble
/| caMOCTOSITEJIbHYIO PagoTy KOMIIEeTEeHIINH
1 OcHoBHBIE TOHSITHS 9 - IOJITOTOBKA K JIEKIIHUSAM; OIIK-2;2.1,
¢br3naeckoi XHMHH. - IOATOTOBKA K cJjaye KoyutokBuyma Ne 1, 2; 2.2,2,3
XuMHvecKast TepMOANHAMHKA - pemeHne GU3NKO-XIMHAIECKHX 3a/1ad.
U XUMHYECKOE pPaBHOBECHE.
Tepmoxumusl.

2 TepmonmHamuka (a30BOTO 9 - MOJITOTOBKA K JTa0OpaTopHOii padore; OIIK-2;2.1,
paBHOBECHS. PactBopsl, - oopmiienue oryera o naboparopHoii padore Nel u | 2.2 2 3
OCHOBHBIE  TOHATUS U MTOJITOTOBKA €€ K 3aIUTe;

CBOMCTBAa paCTBOPOB. - pereHne GU3NKO-XIMHUICCKHX 3a/1ad.

3 XuMuaecKast KHHETHKA. 9 OIlK-2;2.1,
OCHOBHEIS HOHSATHUS. - IOATOTOBKA K c/laye KoJuIokBuyMa Ne 3; 22,23
Karanus. - penicHre QU3NKO-XMMUICCKHX 3a]1ad.

4 OcHoBHbIE MIOHSITHS, 9 - MOJITOTOBKA K J1a00paTopHBIM padoTam Ne2,3; OIlIK-2;2.1,
XapaKTePUCTHKH - oopmiieHue oTyeTa Mo JlabopartopHoil pabore u | 2.2 2 3
KOJUTOMTHBIX CHCTEM. MIOJITOTOBKA €€ K 3allHTe;

[ToBepxHOCTHBIE SBICHHUS. - peleHre (HU3UKO-XMMHUUECKHX 3a/1ay.
- MOATOTOBKA K c/iaye KoJulokBuyMa Ne 4,5;

5 CaoiicTBa JIUCTICPCHBIX 9 - MOJITOTOBKA K J1abopaTtopHOi pabote Ned; OIlIK-2;2.1,
CHCTEM. YcToiunBOCTh - oopmiieHue oTyeTa 1o JiaboparopHoil pabore u | 2.2 2 3
JIMCTIEPCHBIX CUCTEM. MOJITOTOBKA €€ K 3allHTe;

- pemeHne GU3NKO-XIMHUICCKHX 3a/1ad.
- MOJITOTOBKA K CAa4e KOJUIOKBIyMa Ne6;

6 OcHoBHbIE KJIACChI 9 - MPOpabOTKa TEOPETUIECKOTO MaTepHalia Imo TeMe. OIIK-2;2.1,
JHCIIEPCHBIX CUCTEM. 22273

7.1 Konmpons camocmoamensHoii padomut

Ne | Temsl, BbIHOCHMbIE Ha | Yacsl ®opma KCP dopmMHupyeMble

/N | caMOCTOSITETbHYI0 padoTy KOMIIeTEHIINH

1 OCHOBHBIE MOHATHS (PU3MUECKOH XUMHHU. 9 -npueM Koinokeuyma Nel,2; OIlK-2;2.1,
Xumuueckas TEPMOJMHAMHUKA u -IIpoB€pKa 3aja4. 22,23
XUMHIYECKOe paBHOBeCHE. TepMOXUMUSL.

2 TepmoauHamuka (pa3oBOr0 PaBHOBECHSI. 9 - IpueM J1a60paTopHO# paboTsl 1; OIIK-2;2.1,
PactBopbl, OCHOBHBIE  TIOHATUS U -IIPOBEPKA OTYeTa IO J1abOPATOPHBIM 2223
CBOWMCTBA PACTBOPOB. paborawm;

3 Xumuueckas  kuHeruka.  OCHOBHBIE 9 - IpyeM J1a00paTOPHBIX paboT; OIIK-2;2.1,
nousTus. Katanms. -IIPOBEpKa OTYeTa IO JAbOPATOPHBIM | 9 9 9 3

paborawm; o
-TIpHeM KOJUIOKBUyMa Ne3;

4 OCHOBHBIE TIOHATHS, XapaKTEPUCTUKH 9 - IpueM 1abopaTopHEIX padoT 2, 3, OIIK-2;2.1,
KOJUIOMJIHBIX cucteM. IloBepXHOCTHbIE -IPOBEpKA  OTYeTa MO JabOPAaTOPHBIM 2223
SIBIICHHS paboTam;

-TIprieM KoJTokBryma Ne4,S;
-IIpOBEpKa 3aj1ad.

5 CaoiicTBa JICTIEPCHBIX CHCTEM. 9 - pueM J1ab0paTOPHBIX paboT; OIlK-2;2.1,

Y CcTOHYMBOCTH AUCTIEPCHBIX CUCTEM. -IIPOBEpKA  OTYeTa MO JAGOPATOPHBIM 22273
paborawm; "
-TIpUEM KOJIJIOKBUYyMa Ne6;
-IPOBEpPKa 3a1ad.

6 OCHOBHBIE KJIACCHI AUCTIEPCHBIX CHCTEM. 9 -TIPOBEPKa TEOPETHIECKOTO MaTepraa. OIIK-2, OIIK-

2.1,2.2,2,3
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8. Hcnonv3osanue peiimunzoeoil cucmemsl OUeHKU 3HAHUIL.

[Ipu oneHke pe3yabTaToB NEATEILHOCTH CTYICHTOB B paMKaX NUCHUILIMHBI «Du3nueckas u
KOJUTOMIHAsL XUMHUS» UCTIOb3YeTCsl pEHTHHIOBasi CUCTEMA.

PaboTa cTy/IeHTOB 10 OCBOCHHIO BCEX BHUJOB YUEOHBIX 3aHATUN KOHTPOJIUpYyeETCs Kadeapoit
C UCHOJb30BaHUEM PEUTHHTOBOM CHCTEMBbI OLIGHKH 3HaHHWM, pa3paboTaHHOW HAa OCHOBAaHUU
«llonooicenuss o0 6aNIbLHO-PEUMUH2080U CUCEeMe OYEHKU 3HAHUL CMYOeHmos u obecnedenus
Kauecmea yueOno2o npoyecca», kotropoe yrBepxacHo pemenueM YMK Vdenoro coBera ®I'bOY
BIIO «kKHUTVY», mpotoxoin Nel2 ot 24 oxta6ps 2011r.

PeliTunroBas cucrema OLIGHKHM 3HaHUK  sBIsSeTCs  0OOOMIAIONIMM  MOKa3aTelieM
aKaJeMHYECKON YCIIEBAEMOCTH CTYI€HTOB B TEUEHUE CEMECTPA U 3K3aMEHAILMOHHOM ceccuu. JlaHHas
CUCTEMa HCHOJb3YeTCs C LEIbI0 CTUMYJIMPOBAHUS CAMOCTOSITENILHOM CHUCTEMAaTH4YeCKOM paboThI
CTYACHTOB, DPACKpBITUS HMX TBOPYECKHUX CIIOCOOHOCTEH, NpuUMeHEHUs anuddepeHInpPOBaHHOTO
MOJIX0/Ia K OLIEHKE 3HAHUU.

ITo nucnunnune «@Pu3nyueckas ¥ KOJUIOWIHAS XUMHUSIY, IPETYCMOTPEH 3auem B 5-M U

6 cemecTtpax. MakcumanpHOEe KOJIMYECTBO OamioB 3a cemectp cocrtaBiser 100 Gamios,
MUHHMaJIbHOE - 60 6ayu10B, KOTOPBIE CTYIEHT MOXKET TMOIYYUTh 32 TEKYILYIO paboTy B ceMecTpe.

MakcumanbHbIH TeKYIH PEUTHHT CTYICHTA 10 JUCIUILINHE B TEUCHUE CEMECTPa paBeH Ryex
= 60 OayytaM, a MUHMMaJIbHOE 3HaueHue 36 0ayIoB (MPU BBITOJHEHUU BCEX KOHTPOJBHBIX TOYEK).
Ecnau nociie okoH4YaHus cemecTpa, CTyAeHT HaOpan mMeHee 36 OauioB, TO OH HE JIONyCKaeTcs K
9K3aMEHY M CUYMTACTCS HEYCIEBAIOIINM.

MaxkcumanbHOE U MUHUMAJIbHOE KOJIMYECTBO OajUIOB 3a TEKYIIYI0 paboTy B ceMecTpe Io
Pa3IUYHBIM BUAAM yueOHOU paboThl MPEICTaBICHO B TaOIHIIE:

5 cemecmp — ounan ¢popma odyuenusn

Ouyenounvle cpedcmea Kon-60 Min, éannoe Max, 6anno06
Jlabopamopnasa paboma 4 4*6=24 4*10=40
Konnokeuym 8 8*4,5=36 8*7,5=60
3auem c oyenxoii 60 100
Hmozo 60 100

Peitmunz no oucyunnune

Hmozosasn cymma 6ann086 ¢ yuemom ycneuwinou Ouenka
RPOMENCYMOUHOU ammecmayuu
om 87 0o 100 Omauuno (3aumeno)
om 74 0o 86 Xopowo (3aumeno)
om 6000 73 Yooenemeopumenvno (3aumeno)
Huce 60 Heyooenemeopumenwvho (ne
3aumeHo)
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9. Hnghopmayuonno-memoouueckoe obecneqenue OUCYUNIUHbI

9.1 Ocnosnasa numepamypa

ITpu uzyvernn auctummHel 51.0.22 «Dusnyeckas U KOJUIOMAHAS XUMHS» B KAUECTBE OCHOBHBIX
HCTOYHHKOB HH(OPMAIHH PEKOMEHIYETCS HCTIONB30BaTh CIEAYIONIYIO IATEPATYPY.

OcHo6Hble UCMOYHUKU UH(opMayuY

Kon-60 3K3.

1. [Tonosa, A.A. ®usuyeckas xumus. [DnekTpoHHsIil pecypc] : yueb. mocobue
/ A.A. TonoBa, T.B. [ToroBa. — DnektpoH. naH. — CII6. : Jlans, 2015. — 496
c¢. — PexnMm noctyna: http://e.lanbook.com/book/63591, mo mapomo.- 95C
«Jlanb»

3BC «Jlaub»
http://e.lanbook.com/book/63591

Joctyn ¢ moGoit TOYKH HHTEPHET nocie
peructpauuu [P-aapeca HXTH

2 Kpyrnakos, I1.M., Hymraesa, A.B, Bunkosa, H.I'., Komesa, H.B.
Dusnyeckas ¥ KoouaHas Xxumus. [TpakTukym: yde6Hoe mocobue. — CaHKT-
IMerepOypr: Jlaub, 2021. — 208c. — TekcT DNEKTPOHHBIMA.

OBC«Jlanb»
https://e.lanbook.com/book/168496
JlocTyn ¢ moGoi TOUKH HHTEPHET
nocne peructpauun IP-anpeca HXTH

3. 'ameesa, O.C. C60pHHK 3a/1a4 U yNpakHEHHUI 10 pU3HYECKOH H
KOJUTOMIHOM XUMHH. [DneKTpoHHbIH pecype] : yue6. mocobue — DNeKTpoH.
naH, — CII6. : Jlaub, 2017. — 192 c. — Pexum noctyna:

http://e.lanbook.com/book/92621, no mapomo.- O5C «Jlaub»

3BC «Jlaup»
http://e.lanbook.com/book/9262 1
JocTyn ¢ mo60# TOYKH HHTEPHET
nocie peructpauuu IP-aapeca HXTH

4. Fenspman, M.U. Konnouanas Xumus. [DnekTpoHHbli pecype] : yue6. /
M.U. l'ensdman, O.B. Kopanesuy, B.I1. FOcTpaToB. — D1eKTpoH. AaH. —
CII6. : Jlans, 2017. — 336 c. — Pexum nocrymna:
http://e.lanbook.com/book/91307, mo mapomo.- OBC «Jlaub»

OBC «Jlanp»
http://e.lanbook.com/book/91307
Joctyn ¢ mo6oii TOUKH HHTEPHET
nocne peructpauuu [P-anpeca HXTHU

5. dusnyeckas U KomnouaHas Xumus. [IpakTukyM. [DnekTpoHHblit pecypc] :
yueb. noco6ue / [1.M. Kpyrnskos [u ap.]. — Onektpon. nan. — CII6. : Jlaus,
2013. — 288 c. — Pexum nocryna: http://e.lanbook.com/book/5246, no
napomo.- 9BC «Jlauby

3BC «Jlanb»
http://e.lanbook.com/book/5246
Hoctyn ¢ n1060# TOYKH HHTEPHET
nocne peructpaunu [P-anpeca HXTHU

6. Hypuesa, 3.H. Konnounnas xumus: yue6.mocobue/2.H.Hypuesa,
T.P.Caduynnuna, U.B.KoxeBuukosa (pekomennoBaio YMO PAE s
cTya.00yyatont.no HanpasiaeHusam 18.03.01, 18.03.02, 19.03.02).-CII6. -
Cgoe u3nartensctso 2018.-108 c.

1-6u6n.otaen YHHUIL
7-Ha Kadenpe.

7. Hypuesa, 3.H. Komnonnnas xumus: y4e6.nocobue s cTya.00yHaronl. mo
HanpasneHusM 18.03.01, 18.03.02, 19.03.02 / 3.H.Hypuesa,
T.P.Cauynnuna.-Hwknekame: HXTHU ®TBOY BO «kKHHUTVY», 2017.-105
()

47 k3. 6ubn.ota. HXTHU

8. Tunosble pacyeTsl M0 GU3HIECKOI U KOJITOMIHON XUMHUHU. [DNEKTPOHHBIH
pecypc] : yue6. nocobue / A.H. Bacrokosa [u ap.]. — DNeKTpoH. AaH. —
CII6. : Jlaus, 2014, — 144 c. — Pexum goctyna:
http://e.lanbook.com/book/45679, no mapomo.- I5C «Jlaub»

3BC «JlaHb»

http://e.lanbook.com/book/45679
Jloctyn ¢ mo6oit TOYKH HHTEPHET Mocie

peructpauuu [P-aapeca HXTHU
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9.2 JlononnumensHas numepamypa

B kauecTBe IOMOIHHUTENBHBIX HCTOYHHKOB HH(bOpMaI.[HH PEKOMEHAYETCA HCIIONIB30BAaTh

CIIeYIONIYIO TUTEPaTypy:

Jlono/IHHTeIbHbIE HCTOYHHKH HHPOPMaUHH

Kou-Bo 3K3.

1. Caduynnuna, T.P. PacTBOpbI 37I€KTPOUTOB: METOAMYECKHE YKA3AHUS K
camocTosaTenbHoi pabote cryaentos/T.P. Caduynnuuna, 3.H. Hypuesa.-
Hmwxnexkamck:HXTH,2013.-36 c.

41 3k3. B 6ubn.ota. YHUL]

2. Caduynimna, T.P. PaBHOBeCHble 3/EKTPOAHBIE  MPOLECCHI:
METOAMYECKHE YKa3aHHs K CaMOCTOATeNbHOM paGore ctyneHtos/T.P.
Caduymnnuna, 3.H.Hypuesa.-Hwknekamck: HXTH,2013.-76 c.

41 sk3. B 6ubn.ota. YHHUL]

3. Hypuesa, 3.H. ®usnyeckas xumus.U.1:MeTo1.yKa3aHUs U KOHTPOJIbHBIE
sananns/KI'TY;3.H.Hypuesa, T.P.Caduyniuna.-
Hwxnekamek:HXTH,2010.-36¢.

70 sk3. B 6ubm.ota. YHULL

4. Hypuesa 3.H., Capuynnuna T.P. Dusudeckas XUMHS: PAKTHKYM B 2-X
yacTax. Yacte 1/ 3.H.Hypuesa, T.P.Ca¢uynnnna.- Hwkaekamck: HXTH
DOI'BOY BO «KKHUTVY», 2017.- 37¢.

27 k3. B 6ubn.orta. YHULL

5. Hypuesa 3.H., Caduynnuna T.P. @usnueckas XUMUS: MPAKTHKYM B 2-X
vactax. Yacte 2/ 3.H.Hypuesa, T.P.Capuynnuna.- Huwxnekamck: HXTH
PI'BOY BO «KHHUTVY», 2017.- 41c.

27 sk3. B 6ubm.ota. YHULL

6. Kpatkuit  cnpaBoyHMK — (u3MKO-XMMMYeCKHUX  Benuuun/Ilox
pen.A.A.Pasaens,A.M.IToHomapeBoii.-10-e U3, MCTIp. 1 JI011.-
CII6.:MBan®enepos,2002.-240c. :ui.

139 3k3. B 6ubn.ota. YHHUL]

7. Caduynnuna T.P. Xumunueckas tepmoauHamuka. [ u Il 3akoHbl: yue6.-
metoa.noco6ue/3.H. Hypuesa.-Mocksa; Bepnuu: {upekr-Meaua. - 2020.-
91 c.

15 3k3. B 6ubn.ota. HXTU

8. ®punpuxcbepr, JI.A. Kypc kommouaHo#i XUMHH. [D1eKTPOHHBIN
pecype] : yue6. — Dnekrpon. aaH. — CII6. : Jlaus, 2010. — 416 ¢. —
Pexwum noctyna: http://e.lanbook.com/book/4027, o naposnto.- 9BC
«JIanp»

3BC «Jlanb»
http://e.lanbook.com/book/4027
JocTtyn ¢ mo60oit TOYKH HHTEpHET
nocsie peructpauuu [P-aapeca
HXTH

9.3 Dnekmponnsie ucmouHuUKU UHGpOpMayuu
l'lpu H3Y4YE€HHH NTHCLMITIMHBI «Dusnyeckas U KOJUIOMAHAA XUMHS» HCIONb30BaHHE 3NEKTPOHHBIX HCTOYHUKOB

HH(pOpMaLHH:

@enepanbHelit nopran «Poccuiickoe obpazoBanue» http:/www.edu.ru/

OrtkpsiTeiii UHTEpHET-pecypc,
CBOGO/IHBIH Oe3TUMHUTHBIN J0CTYII.

DenepanbHsIif
http:/fcior.edu.ru/

HH(pOPMALIHOHHO-06Pa30BaTeNbHBIX

LEHTp pecypcos

OrtkpeiThiit UHTEpHET-pECypC,
cBOGOHbIIH GE3MUMHUTHBIN AOCTYI

Hugpopmanmonnas cuctemMa «EanHOEe OKHO mocTyma K 00pa3soBaTelbHbIM
pecypcamy http:/window.edu.ru/

OtxkpbiThiii MHTEpHET-pEcypC,
cBOGOAHBIN Ge3MMMUTHBIH 1OCTYI

HayuHas snexTpoHHas 6ubnuoreka Elibrary.ru

OrtxpeiThlif HHTEpHET-pecypc,
cBOGOIHBIN Ge3MUMHTHBIH 10CTYT

1.9BC «Jlanp» — Pexxum gocrymna: http://e.lanbook.com/books/
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9.4 CospemeHnHble npogheccuonanvHbie 6a3vl OAHHHIX U UHGDOPMAYUOHHbIE CHPAGOHHbIE
cucmemsl.

1.06pazoBarenbHbIi mopTai mo XuMur Himus.umi.ru [DnexkTporHsIi pecype]. — Pexxum nocryna:
http://himus.umi.ru/, cBOGOAHBII.
2.Hayunas DnextponHas Bu6mioreka (HOB)

(uenpepsiBHELL noctyn ¢ 01.07.2010 r.) www.elibrary.ru
3. Xypnan «Kommouassit xypHan» http:/sciencejournals.ru/journal/kolzhur

CornacoBaHo: AT
3aB. oTaenoM 1o 6ubi. obciTyKuBaHUIO W B.41. Tapacosa
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10. Mamepuanvno-mexnuueckoe obecneuenue OUCUUNIUHBL (MOOYA).

B kadectBe MaTCPUAJIBHO-TCXHUYCCKOTO obecrneueHU JUCLHHUIIIINHBI

HCIIOJIB3YIOTCHA

YCTpOMCTBa M 00OpYyIOBaHWE OOIIETr0 Ha3HAYCHHUS IS BBIMOJHEHHS Ja0OpaTOPHBIX paboOT u
JIEKIIMOHHBIX 3aHITHUH.

Ne kaOunera, IlepeyeHb 0CHOBHOIO 000PYAOBaHNS B DakTHYCCKUH Oomasn [KoanuecrBo
HA3BaHHUeE Y4eOHbIX KaOHHeTax ajpec IJI0LIA/Ib, [[I0CAI0YHBIX
y4eGHBIX m? mecT
Ka0MHEeTOB
424 Mebenn: 423578, 102,2 80
«Aynuropus Crym; ckaMbsl y9eHHUIECKas Pecmry6inka
JUISI IPOBEICHUS Croun yuennueckuii; Jlocka yueHuuecKkas. Tarapcrah,
JICKITMOHHBIX Haznsaouvle yueonvie nocoous: r. HwxHekaMck,
3aHATHID Crenn «Ilepronndeckast cucreMa XUMUYECKUX np. Ctpourernet,
anemenToB JI.1. MenaeneeBay .47
Obopydosanue:
Oxkpan; HoytOyk Lenovo
IIpoextop
Ilpocpammnoe obecneuenue:
Windows 7
Awnrusupyc Dr.Web
422 Jlabopamopnas mebenv: 423578, 87,3 18
«JlabopaTopus Crynbs; Ckambs; PecnyOmuka
¢usnaeckoit xumum» | Croi mabopaTopHbIi mpuctaBHOMW; CTON Tarapcrah,

nabopaTopHblii ocTpoBHOH; CTON-MOMKa
nBoitHOH; CTOJI-MOWKa OJJMHAPHBIH;
CroJ yueHU4eCKuil;
Hancrpoiika cepBucHas npucTaBHas;
Hancrpoiika cepBucHast oOCTpoOBHas;
[kad gns peaxtrBoB; [Ikad BHITSHKHOM
Tym0a BbIKaTHas; Jlocka yaeHUUECKasl.
Haznaouvle yuednvie nocodus:
[eprommdaeckas cucTeMa XUMAYECKAX
snemenToB .. Menpaeneena
Oouwenadbopamopnoe ooopydosanue:
Cymmmnbabiii mkad UT-4620
Crextpagoromerp [13-5300B
TepmoctaT uupkyssinnonssiii WCH-12
Tepmoctatr TW 2.02; Memanka; [TorenmimomeTp
Konbonarpesarens; [Tonspumerp xpyrosoir CM-
3; MarauTHas Melanka; Becsl aHaTUTHYECKHE
Lentpudyra UC-1412
AxBamuctrmiatop metaiumdeckuii ['B-1050
Buckoznmerp I'enmepa KF-3.2 ¢ akcecyapamu
Konnykromerp AHMOH-4120
Pedpakromerp UPD-45462M
Hoyt6yxk Lenovo; Dxpan; [Ipoekrop
JlaGoparopnas mocyna.
Ilpocpammnoe odecneuenue:
Windows XP
Windows 7
Awnrtusupyc Dr.Web

r. HwxHekamck,
mp. Ctpourenei,
.47
423578,
Pecny6nuka
Tarapcrah,

r. HmxHekaMmck,
mp. Crpourenei,
.47
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305 Mebenn: 423578, 42.5 23
Kabuner mns Crynbs; Ckambs; CTON yIeHHYESCKHIH; PecnyOmuka
CaMOCTOSATEIEHON Cron msa npernogaBatensi; CTox 1abopaTopHBIT Tarapcras,
paboThl Cron mabopaTOpHBIA MPUCTaBHON r. Hkaekamck,
CTYyIIEHTOB, Hancrpoiika cepBucHas np. Ctpowurernet,
[IPOBEICHUS Jocka yueHnyeckas .47
TPYIIIOBBIX U Haznaounvle yueonovle nocodus:
WHIUBUAYATBEHBIX 1) crenn «PacTBOPUMOCTD COJICH M OCHOBAHMIA
KOHCYJIbTaI[HiA B BOJIE»
2) crenn «[Ipou3BeeHUS paCTBOPUMOCTH
HEKOTOPBIX MaJOPACTBOPUMBIX IJICKTPOJIUTOB
mpu 25°C»
3) crenn «Ha3BaHus BaKHEHITNX KHCIIOT U UX
conen»
4) creHn «Psx cTaHOAPTHBIX AIEKTPOTHBIX
ITOTEHIIHAIOB)
5) mepuoguvecKas CHCTEMa XUMHYSCKHUX
snemenToB .. MenneneeBa
6) crenn «CreneHn OKUCIeHUs (-31eMEHTOB
KHUCJIOPOJHBIX COEIUHEHUI -
Qbopyoosanue:
«Cuctemusrii 6moxk ABAKUSy
Mownurop Samsung 21.5”
KnaBuatypa
[Ipunrep
IIpozpammmnoe obecneuenue:
Windows XP
Awnrusupyc Dr.Web
[oaxmntouenue k cetn «AHTEpHET»
431 Jlabopamopnas mebenv: 423578, 41,9 20
«JlabGopatopust AabopamopHble CIONbl, XUMUYECKAS MOUKA. Pecnybnuka
KOJUIOMIHOM Qobwenabopamopnoe obopyoosanue: Tarapcran,
XAMUAN» Konoonazpesamenv LTHS2000 r. HmwkHekamck,

Konbonazpesamenv LTHS2000
Becbvt mopcuonnvie
Jabopamopnas nocyoa

mp. Ctpourenei,
n.47
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11. Oopazoeamenvhnovle mexnonozuu
B nporiecce npoBeieHNs ayTUTOPHBIX 3aHATUN MPUMEHSIOTCS CISAYIONIIEe 00pa30oBaTeIbHbIC
TEXHOJIOTHH 00y4YeHHUs (B MHTEPAKTHBHBIX (hopMax):

5 cemecmp
Tema Buo 3anamusa Humepaxkmuenasn gpopma Yacvi(ounasn/ouno-
3a04Has)
TepmoauHaMuka Jlexmus N3yuenue u 3aKpeIUICHUE HOBOT'O 2
(1)8.30B01“0 PaBHOBECHSI. Mmarepuajia Ha HHTepaKTHBHOﬁ JICKIUNU —
PacTBOpBI OCHOBHEIE neknusa-0eces1a; CUCTEMBbl TUCTAHIIMOHHOTO
9 -

HOHSTHS M  CBOMCTBA o6y4uenus (moodle.nhti.ru)
pacTBOpPOB.

JlabopaTopHbie CoBMmecTHas rpymnmnoBas YaCTUYHO- 2

3aHATHSA MOUCKOBAs JACATEIHHOCTh MPHU BITOTHEHUU

nmabopaTopHEIX paboT; paboTa B MalbIX
rpyImax.

OcHoBHble  moHsTHS, | Jlekius W3yyeHne W 3aKpelyieHHE  HOBOTO 2
XapaKTEPUCTHKH MaTrepuaia Ha WHTEPAKTUBHOM JEKIUH —
KOJNIOMIHBIX  CHCTEM. neKIms-0ecena; CHCTEMBI MCTAHIMOHHOTO
TToBepXHOCTHEIE o6yuenus (moodle.nhti.ru)
SIBTICHUSL.

JlabopaTopHbie CoBMmecTHas rpymnmnoBas YaCTUYHO- 2

SaHATHS MIOMCKOBAsI IeSITEJIbHOCTh NIPU BBINIOJIHEHUN

1a00paToOpHBIX paboT; paboTa B MalbIX
rpyImax.
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