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Pabouas nporpamma cocrapiicHa ¢ yderoMm TpeGoBaHui (DeepalbHOro rocyapcTBEHHOr0
00pasoBare/bHOro Cranjapra Beiciiero odpasosanus Nel041 ot 17.08.2020r. 1o HampaBIeHHIO
19.03.02 «lIpojtyk1bl 1IWTanus U3 paCTHTEILHOIO CHIPHS», Ha OCHOBAHMU y4eGHOTO IUIana HaGopa
obyqarommxcest 2020r.

PazpaboT4nk 1porpamMmet: A v
JIoneHT Kadepsl OHOTEXHOJIOT UM Z 9.H.Hypuesa

Pabouwas mporpamma paceMoTpeHa 1 0100peHa Ha 3ace/anuu Kadeapsl GHOTEXHOTOTHI
«22» mapra 2021r., uporokoi Ne 7

3as. kadepoit I'.C.Carzeesa




1. Ienu oceoenusn oucuyuniunul

«Du3nveckast ¥ KOJUIOUTHAS XUMUSD SBIsIeTCsl 0a30BOM TUCIUILIMHOM MPH MOATOTOBKE OaKaiaBpoB
no HampaBiaeHutro 19.03.02 «IIpoaykTbl mnuTaHWsT M3 PACTUTENBHOIO ChIpbs». OHa CIYXHUT
TEOPETHUECKUM (YHIaMEHTOM COBPEMEHHON XMMHUYECKOH TEXHOJIOTHH, TEXHOJIOTUU TPOJYKTOB
MUTAHUAS U3 PACTHTENBHOTO CHIPbs. be3 riry0okoro 3HaHus (pU3NYECKOH W KOJUIOMIAHON XUMUHU
HEBO3MOXKHA JICITEIBHOCTh MH)KEHEPA TEXHOJIOTa 10 Tpodmtio « TexHomorus xmneda, KOHIUTEPCKIX
Y MaKapOHHBIX U3JICIIHI

3ajaya JTaHHOM AMCUMIUIMHBI SIBJISETCS — M3Y4YUTh OCHOBHBIE 3aKOHOMEPHOCTH (PHU3UYECKOU U
KOJUIOUJHON XUMHUH U YMETb IPUMEHSATHh UX B TEXHOJIOTUU MPOJIYKTOB MUTAHUS U3 PACTUTEIBHOTO
celpbsl. JucuuruinHa siBisieTcst yHIaMEHTaJbHON B IMOATOTOBKE CTYJEHTa JUid (hopMHpOBaHUS
Hay4YyHOTO U METOJI0JIOTUYECKOTO MOJIX0/1a K MPOo(eCCHOHAIbHON JIEATEIBHOCTH, a TAKXKE U3y4EHUS
o0LIMX 3aKOHOMEpPHOCTEH MPOTEKAHMUSI XMMMUYECKUX U OMOXMMHUYECKHX IMPOIECCOB C LENbI0
pHoOpeTeHus: KOMIUIEKCAa 3HAaHUH B 00JIaCTH COBPEMEHHBIX MUIIEBBIX TEXHOJIOTHIA.

2. Mecmo oucuyuniunsl 6 cmpykmype o0pazoeamenbHoil RPoZpammol

Jucnunnuaa b51.0.24 «®usndeckas M KOJUIOWJHAs XUMHsD»» OTHOCUTCA K BAapUATUBHOW YacTH
TUCIUTIINH U (GopMHupyeT y OakanaBpoB 1o HampaBieHuio moarotoBku 19.03.02 «IIpomykTsr
MMATaHUSI W3 PACTHTEIBHOTO CHIPbS» HAOOp 3HAHWM, yMEHHH, HAaBBIKOB W KOMIIETEHIUH,
HEOOXOUMBIX JIJIsl BBITIOJTHEHUS 3a/1a4 MPOU3BOICTBEHHO-TEXHOJIOTHYECKOU M IKCIIEPUMEHTAIILHO-
WCCTIE0BATEIBCKON BUIOB JICSITEIIbHOCTH.
JInst  ycrienmrHoTo OCBOGHHUS TUCHUIIIMHBI «Du3udeckas W KOJJIOWIHAS XUMHS Oaxkanasp To
HanpasjeHUo ToAroToBKU 19.03.02 momkeH 0CBOUTH MaTepuai NPEeAIECTBYIOMUX JUCIUTIINH:
a) b1.0.17 «O0mas xumwus»,
0) b1.0.19 «Opranndeckast XUMHs»;
B) b1.0.20 «broxumusy.

Hucuumnuna «®dusudeckass W KOJUIOMAHAS XUMHSD) SBJISIETCS TMPEALISCTBYIOLIEH H
Heo0xoIuMa JJIsl YCHEIIHOTO YCBOEHUS MOCIEAYIOIUX JUCIIUIIINH!
a) b1.B.09 «BBeneHne B TEXHOJIOTHIO MPOAYKTOB MMUTAHUSIY;
0) b1.B.06 «IlumieBas xumus»;

3HaHus, MOJyYSHHBIE MTPU U3YUYEHUH TUCHUIUIMHBI «Du3ndeckast U KOJUIOUAHAS XUMUSD) MOTYT
OBITh HCIIOJIB30BaHbI MIPU MPOX0XKAECHUHN YUeOHOU, TPOU3BOICTBEHHOM U MPEATUINIOMHOM MPaKTHK U
BBITIOJIHEHUHU BbINYCKHBIX KEAIUDUKAYUOHHBIX pabom 1o HampaBieHnto moarotoBku 19.03.02
«I[IpoIyKThl MUTAHUS U3 PACTUTEIBHOTO CHIPHSI».

3.B pezynbmame 0ceoenusn OUCUUNIURBL OOYHAIOWUIICA O0NIICEH:

3namob:
Hayajia TepMOJAMHAMUKH U OCHOBHBIE YPABHEHUS XUMHUECKON TEPMOINHAMUKY;
METO/IbI TEPMOAMHAMHYECKOTO OMMCAHUS XUMHYECKUX U (Pa30BbIX PaBHOBECHI B
MHOT'OKOMITOHEHTHBIX CHCTEMAX;
ypaBHeHUs (POPMaTbHOM KUHETUKH U KUHETUKH CIIOKHBIX;
OCHOBBI TOMOT'€HHOTO, T€TEPOTeHHOTO U ()ePMEHTATUBHOTO KaTalln3a;
OCHOBHBIE OIIPENIETICHNUs, 3aKOHBI U TEOPHUH KOJUIOUTHON XUMUU;
OCHOBHBIE COOTHOILIEHUS TEPMOJIUHAMHUKHN MTOBEPXHOCTHBIX SBJICHUI;
OCHOBHBIE CBOMCTBA JIUCIIEPCHBIX CUCTEM (MOJIEKYISPHO- KHHETUYECKHE, FIEKTPOKUHETHIECKHE,
OTNITUYECKHUE, CTPYKTYPHO- MEXaHUYECKHE); OCHOBHBIE BUbI JUCTIEPCHBIX CUCTEM.

Ymemon:
MIPOTHO3UPOBATH BIMSIHUE PA3TMYHBIX ()aKTOPOB HA PABHOBECHE B XUMUYECKHUX PEAKIIHSIX;
ONpeNIeNATh HAIPaBJIEHHOCTh MPOLECCa B 3a/IaHHBIX HaYaIbHBIX YCIIOBHSIX;
yCTaHABIUBATh TPAHUIBI 00NacTeil yCTOWYMBOCTH (a3 B OJHOKOMIIOHEHTHBIX M OHMHApPHBIX
CHCTEMaX;



OTIPEJICIIATh COCTABBI COCYNIECTBYIOMUX (Pa3 B OMHAPHBIX T€TEPOTEeHHBIX CUCTEMAX;
COCTaBJISITh KMHETHMYECKHUE YpPAaBHEHHUS W IMPOTHO3UPOBATH BIIUSHUE TEMIEPAaTypbl Ha CKOPOCThb
rpoiiecca;
MIPOBOJIUTH PACUEThl C UCIOJIb30BAHUEM OCHOBHBIX COOTHOIIEHUM TEPMOJMHAMUKUA MOBEPXHOCTHBIX
SIBJICHUI; TPOBOJIUTH PACYEThl OCHOBHBIX XapaKTEPUCTUK AUCTIEPCHBIX CHCTEM;

Bnaoemo:
HAaBBIKaMU BBIYUCIICHHS TEIIOBBIX dPPEKTOB XUMUYCCKUX PEAKIINI MPU 3aJaHHOU TEMIIepaType B
YCJIOBUSIX TIOCTOSIHCTBA JIABJICHUS WU 00BbEMA;
HaBBIKAMU BBIYHCIICHUS KOHCTAHT PAaBHOBECUSI XUMUUYECKUX PEAKIIU MIPU 3aIaHHON TeMIIepaType;
HaBBIKAMU BBIYHMCIICHUS COCTAaBA COCYIIECTBYIOMIUX (a3 B IBYXKOMIIOHEHTHBIX CUCTEMAX;
METOJIaMU OTIPECIICHUS] KOHCTAaHT CKOPOCTH PEaKIMil Ppa3IMUHBIX MOPSAKOB IO pe3ybTaTaM
XUMHUYECKOTO IKCIIEPUMEHTA;
METOJJaMU U3MEPEHHUSI TIEKTPOKHHETUUECKOTO IMMOTEHITNAIIA;
METOJaMHU U3MEPEHUS BEIIMUMHBI a/ICOPOLINH, BI3KOCTH; ne(opMariuu.
METOJIJaMH TIPOBEICHUSI CEIMMEHTAIIMOHHOTO aHaJIN3a;
CUHTE3a JIUCIIEPCHBIX CUCTEM U OIIEHKH UX arperaTuBHON YCTONYHBOCTH.



4.CmpyKkmypa u cooepiicanue OucCyuniuHsl

b51.0.24 «Dusnueckad v KOJUIOUIHAS XUMUD)

OO0mast TpyA0eMKOCTh JUCHIHUILIIMHBI COCTABISIET 3 3a4eTHRIX equHuIl, 108 vaca.

5 cemecTp

Ne Buabl yueOHoii padoThl

n/ (B 4yacax) OueHo4HbIE CpeCcTBA

n (ouHast) ISl IPOBEACHUS

Pa3nes aMcuMnIMHbI TMPOMEKYTOUHOI
aTTeCTAalluM 110
= pasaenam
§ Jleknun Jlabopato (6] 4 KCP
) pHbIC
© padoTsl

1 | OcHoBHbIE MIOHATHS 5 3 - KomnokBuym Nel, 2.
¢buzmyeckon XUMUH. 3auer.
XuMudeckass TEpPMOIUHAMHKA
U XMMHYECKOE pPaBHOBECHE.

Tepmoxumus.  XUMHUECKOE
paBHOBECHE.

2 | Tepmogunamuka  (ba30BOrO 5 3 6 JlaGopaTopHas
paBHOBECHSL. PacTBOpBI, pabora Nel. 3ayer.
OCHOBHBIC IIOHATHUA n
CBOMCTBA pacTBOPOB.

3 XuUMuueckast KWHETHKA. 5 4 - Komnoksuym Ne3.
OcHoBHble noHATHS. KaTtanus. 3auer.

4 | OcHOBHBIE TIOHATHS, 5 3 6 JlabopaTtophas
XapaKTEePUCTUKU pabora No2 No3.
KOJUTOUIHBIX CHUCTEM. Komnoksuym 4,5.
I1oBepXHOCTHBIE SIBJICHHUSI. 3auer.

5 | CgoiictBa JUCTIEPCHBIX 5 4 6 JlaGopaTtophas
CHCTEM. YcroiunBocTh pabora Ne4,
JVICTIEPCHBIX CHCTEM. KOJUIOKBHYM 6.

6 | OcHOBHBIE KJIACCHI 5 1 -

JVICTIEPCHBIX CHCTEM.
Bcero:

®opma aTTecTaluu

5 cemecTp
O — 3auger (44)




5. Cooepotcanue neKyUOHHBIX 3AHAMUIL RO MEMAM
C yKa3aHuem (GOpMHUPYEMbIX KOMIIETCHIIHI

5 cemecTp

2. TepMOXUMHUSL.

2. Tepmoxumusi. TemnoBsie
s dexTh peakuuii npu
[IOCTOSTHHOM o0beme u
nmaBineHun. 3akoH lecca W
CIICACTBUSA u3 HETO.
Hcnonp3oBanue TabIuI] TETIOT
o0pa3oBaHMsI W CrOpaHUs
BEIIIECTB ISl pacyueTa TeIUTOBBIX

TEMIIEpaTypHI,
ypaBHEHHE
Kupxrodda.

3¢ dekToB. TernoemMKkoCTh
BEIIECTB M 3aBUCHMOCTb  OT
TeMIepaTyphl.
3.3aBHCHUMOCTD 3.3aBHCHUMOCTD TEIUIOBOTO
terioBoro 3¢gekra ot | 3ddekra OT  TemMmIeparypsbl:

aHanu3 ypaBHeHuss Kupxrogoda.
[MpubnmxkeHHoe W TOYHOE
MHTETPHPOBAHHE  ypaBHEHHS
Kupxrodda u pacuer TermioBbIx
3¢ pexToB npu nr000#
temmeparype. MHrerpanpHas u
muddepeHnranbHas  TEITOTH
pacTBOpEHHSL. Temtora
JIFCCOLIMALINH.

4.Btopoe Hadaio
TEPMOJMHAMHUKH.

4.Btopoe HadJajo
TepMoOMHAMUKK. J[Ba MeTonma
omnpeneNieHHs ~ BO3MOXKHOCTH,
HaIpaBJICHUS u npernena
CaMOIPOM3BOIILHBIX MPOLIECCOB.

DHTponus Kak Mepa
Oecriopsinka.  OOpatumble U
HEoOpaTHMbIe TIPOIIECCHI.
Pabora  pacmmpenuss  Taza
Pa3IHYHBIX MPOLIECCOB.
OHTpomsi ~ KaKk  KpHUTEpHi
OmnpeNeNiecHHs  BO3MOXKHOCTH,
HarpaBIICHUS u npezaena

CaMOIIPON3BOJIBHBIX MTPOLECCOB,
159107111%0,€ B I/I3OJ'II/Ip0BaHHOI>'I
CHUCTCMC.

Ne Pa3gen aucuunJInHbI Yacel | Tema JJeKIIMOHHOIO Kpatkoe conep:xanue dDopmupye
n/n 3aHATHUSI Mble
KOMIIETEH
110701
1 OCHOBHEIE TIOHATHUS 3 1. Beenenue. | 1. OcHoBHble onpeaenenus u | OIIK-2,
(bI/I3I/I‘IeCKOI71 XUMUU. TepMOJlI/IHaMPIKa TMOHSTHS XAMHAYECKOH OIIK-2. ]_,
XuMudeckas TepMOIMHAMHUKA XUMUYECKUX peakiuid. | TEPMOJNHAMUKU. IlepBoe 2.2,2,3
U XUMHYECKOE paBHOBECHE. [Ipenmer ®  3ajaum | HA4anuo TEPMOJMHAMUKH,
Tepmoxumust. dusnueckoit  xumuu. | GOpMyIHpOBKa u
OCHOBHBIE pasziensl | MATEMATHYECKUE — BBIPAKCHHSL.
Kypca H kpatkoe | BHyTpeHHss SHEPTHUs u
coJiep>kaHve. 3HaueHue | SHTAJIbMUs Kak GbyHKIIH
npeaMera s | cocrosHus. Teruora u pabora
XUMUYECKOMH KakK (D)YHKIIMH TpoIiecca.
TEXHOJIOTHH.




5.XapaxkTepucTHYecKue
TEepMOANHAMHUYECKHE
(hyHKIIMU: SHEPTHS
T'enbmroneua u
sHeprus [ mooca.

5.XapaKTepucTHIECKHe
TepMOANHAMHYECKHE (YHKIIH:

SHEpTHs I'enbMromnsia u
SHEpTrHs I'n66ca.
Hcnonp3oBanne 3THX SHEPruit
Ui OIpe/ieeHHs
BO3MOJKHOCTH, HampaBiIeHHUS U
npezena  CaMOINPOM3BOJIBHBIX
peakuuii. XuMHUUECKUH

MOTEHIMad  KaKk  KpUTepui
CaMOIIPOHU3BOJIBHBIX TIPOLIECCOB
B T'OMOTEHHBIX U T'€TepOreHHbIX
CHCTEMAX.

6. XMHUeCcKoe
paBHOBECHE

6. Xumuueckoe paBHOBECHE.
3akoH JIeHCTBUS Macc.
Paznmuunsie BBIPKCHUS

KOHCTaHT PABHOBECHUS U CBS3b
MeXIy HuMH. PaBHOBecue B
TeTepOreHHBIX CHCTEMAX.
Pacyer cocraBa paBHOBECHOI
CMECH.

7.U3otepma, nzobapa u
n3oxopa Baut-I'odda

7.N30Tepma XUMHUYECKOU
peakuuu U ee HCIOIb30BaHue
JUIsl ONpEJEIeHUs] HalpaBIeHUs!
XUMHUYECKOU peaxkuuu.
3aBHCHUMOCTD KOHCTaHTBI
paBHOBECHUA OT TEMIIEPATYPHI:
aHAJIM3 YpaBHEHHS H300apHl
Baur-T'odpda. HurerpupoBanue
ypaBHEHHS H300apbl U pacueT
KOHCTAaHTbl ~paBHOBECUS IpU
J000# TemImeparype.

8.3aBHCHMOCTD
KOHCTaHTbI PaBHOBECHSI
OT JIaBJICHHS,
ypaBHeHue [lnanka.

8.3aBuCUMOCTB
paBHOBEeCHs  OT  JaBJICHUS:
aHanu3 ypaBHeHus llmaHka.
VYpaBuenne wu300apel  BanTt-
lopdpa wu  Tlnamka,  kak
KOJIMYECTBEHHOE  BBIPAXKCHHE
MIPUHLIMIIA Jle-IllaTennse -
Bpayna. IIpumepbl npuMeHeHMst
MPUHLUIIA MOABH)KHOT'O
paBHOBECH K  HEKOTOPBHIM
TEXHOJIOTMUECKHUM TIPOLIECCAaM.

KOHCTaHThI

TepmoanHamuka ¢a3oBoro
paBHOBECHS B OIHO-, IBYX- U
TPEXKOMIIOHEHTHBIX
crucTeMax

9.TepmomnHaMuKa
(hazoBoro paBHOBECHS

9. Venosust
TEPMOANHAMHYIECKOT'O
paBHOBecws Mexny (hazamu.
IonsTus «daza», <KOMIOHEHT»,
«cteneHb cBoOoapl». IIpaBuino
a3 ['m66ca.
OHOKOMITOHEHTHBIC CHCTEMBI.
Anamm3 ypaBaeHus Kiaysmyca-
KnanelipoHa.

10.TpexkoMITOHEHT-
HBIE CHCTEMBI.
OKCTpaKIHsL.

12. TpexKOMITOHEHTHBIE

CHCTEMBL. OrpanndeHHast
PacTBOPHMOCTh B
TPEXKOMITOHEHTHBIX CHCTeMaXx.
Pacnpenenenne pacTBOpeHHOTO
BEIIleCTBa MEXIY JIBYMSI
SKUIKAMU (hazamm.
Koadpunment pacnpenenenus
W 3aKOH pacmpeneneHus. Ponb
accolanuy W JWCCOLNALNKN B

OIIK-2,
OIlIK-2.1,
2.2,2,3




mporeccax pacnpeneneHus
BEIIIECTB. DKCTParupoBaHUE KaK
puMep MPaKTUIECKOT O
UCIIOJIb30BaHUS 3aKOHa
pacnpeieeHsL.
PactBopbl, OCHOBHBIE 11.PaBHOBecue mexnay | 13.PaBHoBecue Mexny xuaxoi | OIIK-2,
TIOHSITHS CBOWCTBa KUIKOH W mapoBO¥ | M mapoBod Qasamu B JBOHHBIX | OJTK-2.1,
PacTBOpOB. Pa3nenenue (¢azamMu B JIBOMHBIX | cHCTEMax. Wneanbreie | 2 2 2 3
JKUJIKAX PacTBOPOB, 3aKOHBI cucremax. MneanbHele | pacTBOpsl M 3akoH Payms.
Konosasoga. pactBopsl u  3akoH | [lomokutenbHbIe u
Payns. OTpULIATENIbHBIE OTKJIOHEHUS OT
3akoHa Paymsa. CBs3p o0mero
JIaBJICHUsI Mapa C COCTaBOM
JKUJIKOCTH M COCTaBOM Iapa.
JuarpaMmsbl «JaBiieHHe Mapa -
COCTaB O KHUAKOCTM U THapay,
«TemIepaTypa KUIEHHUs - COCTaB
JKUJIKOCTH U Tapay.
12. 3akonbl | 14.3akonsl KoHoBanoBa u ux
KonoBanoga. TepPMOIMHAMHIYECKOe
Ileperonka u | obocHoBanue. [leperonka wu
peKTUdHKALHSL. pekTuduKanus JIBOMHBIX
KHUIIKAX CHCTEM c
HEOrpaHUYEHHOU B3aUMHOM
PacTBOPUMOCTBIO0 KOMIIOHEHTOB.
XuMmuueckasi KUHETHKa U 13. Xumuueckasi | 17.Xumuueckass kuHetuka u | OITK-2,
KaTaiau3 KMHETHKa W Kartanu3. | karanu3. OCHOBBI (hopMasbHOI OIIK-2.1,
OCHOBBI  ()OpPMAIILHOM | KHHETHKH. CxopocTtb u|2223
KUHETHKH. KOHCTaHTa CKOpOCTH
XUMHUYECKON peakuuu.
MonexkynapHOCTh U HOPAAOK
peaxmuu.
14 .Peaxnnu 18.Peaknnn Pa3IMYHBIX
PAa3TUYHBIX MOPSIIKOB U | TIOPSIIKOB U HMX KHHETHYECKHE
170: KUHETUYECKHE | ypaBHEHUS. [onmymepuon
YpaBHEHHUSI. peakimu. MeTopl onpeneneHus

TOPSIJIKA PEaKIInu.

15. CroxHbIE peaKkiyu.

19.CnoxHble
napaJuiebHbIe,
MOCIIEI0BaTeNbHbIe, 00paTUMBIC
Y COMPSKCHHBIE.

peakuum:

16. 3aBHUCHMOCTB
CKOPOCTH pEaKkIHd OT
TeMIepaTypHl.

[Ipasumo Bant-T'odda,
ypaBHeHHE AppeHnyca.

20. 3aBHCHUMOCTH  CKOPOCTH
peakuum  OT  TEeMIepaTypshl.
IIpaBuio Baut-T'ododa,
ypaBHEHHE Appennmyca.
OHeprust akTHUBaIMd © e
¢msmgecknit  cmpicn.  CBsi3b
MEXIY TEIUIOTOH peakiuu W
JHEpruein aKTHUBAIUH.
Onpenenenne SHEPTHH
AKTHBALIH.

17. LenHble peakmuu:
TIPOCTEHIE 51
pa3BETBIICHHBIC.

24. lennsre peakimn. [IpocTeie
W pa3BEeTBICHHBIC  IICTIHBIC
peakmmu. Ctagun oOpa3oBaHus,
pocTa 1 00phIBa IIEMH.

18. doroxumuueckue
peaxImm. 3aKOHBI
(oToxumun.

25. OOTOXMMHUYECCKHE PEAKIIUH.
3aKoHBI (HOTOXUMHUH.




19. Karanms.
Knaccudukars
TIPOLIECCOB KaTayn3a.

26. Katammz. Knaccudukarus
npoueccoB  Katanusa. OOmue
3aKOHOMEPHOCTH KaTaymsa.
AKTHBHOCTD, CHEIU(PUIHOCTh U
CEJICKTUBHOCTh KaTaJIN3aTOPOB.

20. T'omorennsiit | 28.  I'omoreHHslii  KkaTanus.

KaTaius. Kuneruka TOMOT€HHOT O
Karanu3za. KucioTHO-OCHOBHOM
KaTaiu3 (oOmmmit u
crieruduaeckuii).
DepMeHTAaTHBHBII KaTaius.

21. I'eteporennsiii | 29. TI'eTeporeHHbli  KaTaius.

KaTaius. IIpomoTOpEI M KaTaJIUTHYECKHE

®depMeHTaTUBHBII sanpl. UTHruOMpoBaHue Katanusa.

KaTanus. AncopOupsi Ha TIOBEPXHOCTH

KaTtanuzatopa M KHUHETHKa
peaxuuit. ®depMeHTaTUBHBII
KaTaJu3.

OcHOBHBIE TIOHATHS, 22 Ilpusnaku oobekToB | JlucnepcHocth, pasmep wacrui, | OITK-2,
XapaKTEpUCTHKU KOJUIOUJTHOM ~ XMMMH. | Y IeJIbHasl IOBEPXHOCTb. OIlK-2.1,
KOJIJIOMIHBIX CHCTEM. Knaccudukarus Knaccudukanus no obuemy u 2.2.2.3
JUCIIEPCHBIX ~ CUCTEM. | YaCTHOMY Mpu3Haky. Meton
Metonpl nosnydeHuss U | JUCIEPrUpOBaHUS, METOJT
OTYHCTKHU. KOHJICHCALIMH - (hU3UYCCKas H
XUMHYCCKasd, nernTu3anus.
Jnanus, JJIEKTPOANAIIN3S,
yabrpaduibrpanus. CTpoeHue
MMIICILIBI.
[ToBepXHOCTHBIE SIBICHHUSI. 23.AncopOrust Ha IToBepxHOCTHOE Harshkenue. | OITK-2,
TPaHUIIE «KUAKOCTh- ITAB, [TNAB, [THAB. | OITK-2.1,
rasy». Ypasuenue agcopbunu I'nd6ca. 2223
24.AncopOruust Ha Ancop6rms Ha TpaHUIle
TpaHUIIEe «TBEPIIOE «TBEpIOE  TEIO  —  Ta3y.
TEJIO-Ta3y. Knaccudukarms
25.AncopOuus Ha a7IcCOpOLIMOHHBIX TIPOIIECCOB.
TpaHUIIEe «TBEPIIOE KonnyecTBeHHbIC
TEJIO-PacTBOPY. XapaKTepUCTHKH  aJcopOLuu.
26. SIBnenne OCHOBHBIE TEOPUH aJICOPOITUHL.
cMauuBaHUA. Aare3us. | AncopOiust pacTBOPEHHOTO B
Kore3us. JKHJIKOCTH BellleCTBa Ha
TBEPIOM azcopOeHTe.
MonekynspHasg, HOHHAas |
HMOHHO-OOMEHHAasl afcopOouus w3
pPacTBOPOB. MonekynsipHas,
WOHHAasE W  HOHHO-OOMEHHAs
azcopOonus.
SIBneHre cMaduBaHUS. AIrE3ust
n kore3usa. CMmauuBaHHME U
KpaeBOM yroi.
CoiicTBa JCTIEPCHBIX 27.MonekynspHo- BpoyHoBckoe nswkenne. | OITK-2,
CHCTEM. KHHETHICCKIE Hubdysus — nepseiit 1 BTOpoH | OITK-2.1,
CBOWCTBA NTUCIIEPCHBIX | 3aKOHBI AUMDY3UH; yIeTbHBIN 2.2,23

CHCTEM.
28.05eKTpOKHHETHYEC
KHHE CBOHCTBA
KOJUIOUIHEIX CHCTEM
29.0nruyeckre
CBOICTBa IUCHEPCHBIX
CHCTEM.

nmotok  auddy3un. Ocmoc.
OcMmotryeckoe JIaBJICHHE.
CennmeHTanusL.
CennMeHTaMOHHAS
YCTOIUUBOCTB. ITorox
CeJMMEHTAIHH.

CCZ[I/IMCHTEIIII/IOHHLIﬁ aHaJIn3.




30. CtpykTypHO-
MEXaHUICCKHE
CBOMCTBA TUCTICPCHBIX
CHCTEM.

Onekrpodopes, anekTpoocMmoc,
MOTEHIIUAJ TSUCHHS 1
TIOTEHITNAJ CeIUMEHTAIIHH.
IIpoxoxxnenue cBera,
NIPEJIOMJIEHHE CBETA, OTPaKEHHE
CBeTa, paccesHIe CBeTa
(omaJtecTieHIus ), TIOTJIONICHHE
(abcopOrust) cBeTa. YpaBHEHHE
Panes.

3akoH Byrepa-Jlambepra-bapa.
Onrtuyueckue MeToIbI
WCCIIEIOBaHMS:
YIBTPaMHUKPOCKOTIHS,
AIIEKTPOHHAS MUKPOCKOIIHS,
Hedenomerpus,
TypOHIUMETpHS,
peHtreHorpadus u
ANIEKTPOHOTpadusl.

Peomorust.  Tumbl  cTpyKTYyp.
CB0OOJHOTUCTIEPCHBIE CHCTEMBI
(beccTpyKTypHBIE).
CrpyKTypHpOBaHHbIE
JUCICPCHBIC CHUCTCMBEI.
Koarynsmuonuble  CTPYKTYpBI.
TukcoTtponus. Cunepesuc.
HaOyxanue. KonpmeHcanuoHHO-
KpUCTAJUIN3allUOHHBIC
CcTpykTypel.  JKunkooOpazHeie
CTPYKTYPHPOBAHHBIE CHUCTEMBI.
Ilon3ydecTs.

Y CTOHYHUBOCTE JUCHEPCHBIX 31.YcTo4nBOCTb ArperatuBHast  ycroiunBocTh | OITK-2,
CUCTEM JUCTIICPCHBIX CUCTEM. KOJUTOMIHBIX cucreM. | OJIK-2.1,
Koarymsust. IIpaBuna
KOAryJIsIHH. Kunernka 2223
KOArylsiMd  3JIEKTPOJIUTAMHU.
DakTophl YCTOHYHMBOCTH
nooOHBIX  30Iei. Busl
KOArylsiMd  3JIEKTPOJIUTAMHU.
3ammMra KOJUIOMIHBIX YaCTHIL.
Teopun YCTOMYMBOCTH u
KOAryJsiun 110 OOHBIX
JIICIIEPCHBIX CHCTEM.
OCHOBHEIE KJIaCChI 32.Aspozonn. Kinaccudukarms, merons! | OIIK-2,
JIVICTIEPCHBIX CHCTEM. Cycnensun. OMyIbCHH. | MONy4YSHHUS, OcHOBHBIE | OJTK-2.1,
ITopomiku. Ilensr. XapaKTEpUCTUKM U  CBOMCTBA, 2.2,2,3
PactBopst BMC. MIpUMEHECHHE.
Kommonnasie ITAB. Knaccudukarms BMC,
OCHOBHEIE 0COOEHHOCTH
CTPOEHMS MOJIMMEPOB, CBOMCTBA
pacTBOpOB, B3auUMOJIENCTBHE

BMC c pacTBOpuTENEM.
Knaccudpukanms — KOIIOMIHBIX
TIAB, CBOICTBa BOIHBIX
pactBopoB [TAB, npumenenue.
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6. Cooepircanue nadopamopHvix 3aHAMUT

enpto mpoBeneHus abopaTopHbiXx padoT mo mucnuminHe b1.0.24 «Pusndeckas u
KOJUIOUIHAS XUMHUSA» SIBJIIETCS OCBOEHHUE JICKIIMOHHOIO MaTrepHalia, KacaroUlerocs TEPMOXMMMH,
XHUMHUYCCKOT'O paBHOBECH, (1)3.30BOF0 PAaBHOBCCHUA B OJHO- U IBYXKOMIIOHCHTHBIX CUCTEMAX, CBOIICTB
PacTBOPOB, IKCIIEPUMEHTATBLHOTO OMPEACTICHUS KOHCTAaHT CKOPOCTH XUMUYECKOU PEeaKIy, SHEPTHU
dKTHUBallUHU, a TaKXeE BI)Ipa6OTKa OMpCACIICHHBIX yMeHI/IfI, CBA3aHHBIX C OJKCIICPHUMCHTAJIbHBIM
onpeneneHueM pH pacTBOpoB, pacueToM TEIUIOBBIX 3()DPEKTOB XUMHUECKUX PEAKIMA W COCTABOM
paBHOBGCHOﬁ CMECH, COCTAaBJICHHUCEM KHHCTHYCCKUX ypaBHeHHﬁ, MNOCTPOCHUCM H aHAJIMU30M
auarpaMMm ABYXKOMIIOHCHTHBIX CHUCTEM, PACUCTOM DJHCPIrMM aKTUBAllUU XUMHAYECKOU pC€aknuuu, nu
HaBBIKOB, CBSI3aHHBIX C OMNpEACNICHHEM TEeIIOBBIX J(P(HEKTOB peakiuii, SKCIEePUMEHTAITBHOTO
OTpe/ieNieHUs] KOHCTAHThl PABHOBECHUS, ONPENEICHNs CBOMCTB OMHApHBIX PAacTBOPOB, MPOBEICHUS
KHMHCTHYCCKUX SKCIICPUMEHTOB, OCHOBHBIX HOHATHH KOJIJIOI/IJIHOﬁ XUMHHU, aj:[cop6u1/n/1 Ha rpaHule
«TBEPAOE TEJIO — PaCTBOP», «TBEPAOE TEIO — ra3», KUJIKOCTh — a3, 3KCHEPUMEHTAIbHOIO
ONpCACIICHUA MMOBEPXHOCTHOT'O HaTAXCHU, MOJICKYJIAPHO-KUHETHYCCKUX CBOﬁCTB,
JNEKTPOKUHETUYECKUX CBOMCTB, ONPEJEICHUE NOPOTOB KOATyJALMHU JJIEKTPOJIUTOB, CTPYKTYpPHO-
MEXaHNYECKUX CBOMCTB Y OCHOBHEIX KJIACCOB AUCTICPCHBIX CUCTEM.

S cemecTp

Ne | Paspen aucuuniMHbl Yacol HaumenoBanue JsaGoparopHnoii | @opmMupyembie

n/n padoThI KOMIIETeHIIUH

1 OCHOBHBIE TTOHATUA (PM3UYECKON XMMUM. - OIIK-2, OIIK-
XumMuueckas TepMOANHAMHUKA u 21,2223
XUMUYECKOe paBHOBecHe. TepMOXUMUSL.

XUMHUYECKOE PABHOBECHE.

2 Tepmonnnamuka (pazoBoro paBHOBECHI. 4 Mzyuenue paBHoBecust B cuctreme | OIIK-2, OIIK-
PactBopbl, OCHOBHBIE IOHATHS U OKHIKOCTB-TIap». 21,2223
CBOICTBa pacTBOPOB.

3 Xumuueckas  KuHeTuka.  OCHOBHEIE - OIIK-2, OIIK-
norsaTus. Katanms. 2.1,2.2,2,3

4 OCHOBHBIE TOHATHSA, XapAKTEPUCTUKH 10 [ony4yenue 3omeir  meromamu | OIIK-2, OIIK-
KOJUIOMJHBIX cucteM. IloBepXHOCTHBIE KOHICHCAINH. I/IsyquI/Ie 2.1,2.2,2,3
ABJICHHUL. azcopOommm Ha TpaHHUIIe

«WKHIKOCTB-Ta3».

5 CaoiicTBa JUCTIEPCHBIX CHUCTEM. 4 HccnenoBarme  anekrponutHoit | OIIK-2, OIIK-
Y CTOHYMBOCTD TUCTIEPCHBIX CUCTEM. KOAryJISAIMHI 30JI€H. 21,2223

6 OCHOBHBIE KJIACCHI JIUCTIEPCHBIX CHCTEM. - OIIK-2, OIIK-

2.1,2.2,2,3

JlabopaTtopHbie pabOThI IPOBOASATCS B MOMEIICHUAX Y4eOHBIX TabopaTopuii kadeapbl
xumun Ne 422, 431 ¢ ucnonp30BaHUEM CIIEIMATILHOTO 000PYAOBAHHUS.
JlabopatopHbie pabOTHI BHITOIHAIOTCS IO TUCHbMEHHBIM HHCTPYKIHUSAM, KOTOPbIE IPUBOIATCS
B METOJIMYECKUX YKA3aHUAX K JIaDopaTOpHBIM paboTam.
Kaxxnast MHCTPYKIUS COAEPKUT KpaTKHUE TEOPETUYECKHUE CBEIEHUS, OTHOCSIINECS K JaHHOU
pabote, mepeueHb HEOOXOIUMOro 000PYIOBaHUs, MOPSIOK BBITIOJHEHHS PaOOThI, KOHTPOJbHBIC
BOIPOCHI.
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7. Camocmoamenvnan padoma daxanaspa 5 cemecmp

Ne TeMbl, BBIHOCHMBIE HA Yacsl ®opma CP DopMHupyeMble
n/m | caMOCTOSITEJILHYIO padoTy KOMIIETCHIMH
1 OcHOBHbIE TIOHSATUS 6 - TIOATOTOBKA K JIEKIIHSIM; OIIK-2, OIIK-
(pusnaeckoi XAMUH. - TIOATrOTOBKA K caue KojutokBuyma Ne 1, 2; 21,2223
XuMHuecKas TepMOIUHAMHUKA - penieHre GU3NKO-XUMHYCCKHX 3a7a4.
U XUMHYECKOE DPaBHOBECHE.
Tepmoxumusi.

2 Tepmomunamuka (ha3oBoro 6 - IIOITOTOBKA K JlabopaTopHOU paboTe; OIIK-2, OIIK-
paBHOBeCHS. PactBopsl, - ohopmiieHre otyeTa no JaboparopHoi pabore Nelu | 2.1, 2.2 2 3
OCHOBHEIE ITOHATHUS u MOAITOTOBKA €€ K 3aIlUTe;

CBOMCTBA PaCTBOPOB. - penieHre GU3NKO-XUMHYECKHX 3a7ay.

3 Xumuyeckas KUHETUKA. 6 OIIK-2, OIIK-
OCHOBHEIE TTOHSITHA. - TIOArOTOBKA K c/1aue KoJulokBuyma Ne 3; 2.1,2.2,2.3
Karanus. - penieHre GU3NKO-XUMHYCCKHX 3a7a4.

4 OcHoBHbIE TIOHSITHS, 6 - MIOITOTOBKA K JlabopaTopHbIM pabotam Ne2,3; OIIK-2, OIIK-
XapaKTEePUCTUKU - o(opmyieHMe oT4eTa Ho yabopaTopHoi padote W | 2.1 2.2,2 3
KOJUTOUTHBIX CHUCTEM. MOAITOTOBKA €€ K 3aIlUTe;

HOBerHOCTHbIC SABJICHUA. - pCICHUE d)I/I?,I/IKO-XI/IMI/I‘{eCKI/IX 3a71a4.
- IIOITOTOBKA K caaue Koutoksuyma Ne 4,5;

5 CaoiicTBa JUCTICPCHBIX 6 - MMOArOTOBKA K j1abopatopHoii padote Ned; OIIK-2, OIIK-
CHCTEM. VYeroiunBocTh - oopmiienue oryera no yaboparopHoil pabore u | 2.1 2.2,2.3
JUCTIEPCHBIX CHCTEM. MOJOTOBKA €€ K 3allUTe;

- pemeHue GU3MKO-XMMUYECKHX 3a/1a4.
- MIOITOTOBKA K caue KoTokBuyma Neb;

6 OcHOBHBIE KJIACCHI 6 - mpopaboTKa TEOPETHUECKOr0 MaTepHaa 1o TeMe. OIlIK-2, OIIK-
JUCIIEPCHBIX CUCTEM. 21,2223

7.1 Konmpons camocmoamenvnoii padomut

Ne | Templ, BbIHOCHMbI€ Ha | Yacel ®opma KCP Dopmupyembie

n/m | caMOCTOATEJbHYIO PadoTy KOMIIeTeHIINH

1 OcCHOBHBIE TIOHATHSA (PU3MYECKON XUMUM. 6 -nipueM KosutokBuyma Nel,2; OIIK-2, OIIK-
XuMuueckast TepMOIUHAMUKA i -IIpOBEpKa 3a11a4. 2.1,2.2,2,3
XUMHYECKoe paBHOBecHe. TepMOXuMusL.

2 TepMonunamuka (pazoBOro PaBHOBECHSL. 6 - mpueM 1abopaTopHOi paboTsl 1; OIIK-2, OIIK-
PacTBOpBI, OCHOBHBIE  TOHATHUS U -IIPOBEpKA  OTYETa I10 JAOOPaTOPHBIM 2.1,2.2,2,3
CBOICTBA PacTBOPOB. paboram;

3 Xumunueckass ~ kuHetuka.  OCHOBHbBIE 6 - IpHeEM JIabOpaTOPHBIX paboT; OIIK-2, OIIK-
moustusa. Katams. -IIPOBEpPKa OT4YE€Ta 110 J'Ia60paTOpHLIM 21.2223

paboTam; e
-ipueM KoJutokBuyma Ne3,

4 OCHOBHBIC TIOHATHS, XapaKTEPUCTUKH 6 - IpUeM J1abopaTopHBIX padot 2, 3; OIIK-2, OIIK-
KOIDIOWAHBIX CHUCTEM. I[loBepXHOCTHBIE -[pOBEpKa OTYeTa MO JabOpaTOpHBIM 2.1,2.2,2,3
P — pabotam;

-TipueM KoitokBuyma Ned,5;
-TIpOBEpKa 3a/1a4.

5 CgoiicTBa JIACTIEPCHBIX CHCTEM. 6 - IIpUeM J1abopaToOpHBIX padoT; OIIK-2, OIIK-

Y CcTOWYMBOCTD TUCIIEPCHBIX CUCTEM. -IIPOBEpKA  OTYeTa IO JaOOPaTOPHBIM 21.22273
paboram; T
-TIpueM KOJIOKBHYyMa Ne6;
-IpOBepKa 3a/1a4.

6 OCHOBHBIE KJIACChI AUCTIEPCHBIX CHCTEM. 6 -TIpOBEpKa TEOPETHIESCKOr0 MaTepHaa. OIIK-2, OIIK-

2.1,2.2,2,3
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8. Hcnonv3zoeanue peiimunzoeoil cucmemul OUeHKU 3HAHUIL.

[Ipu orieHke pe3yabTaTOB ACSITEIBHOCTU CTYICHTOB B paMKaX JUCHUIUIUHBI «Du3nueckas u
KOJUUIOM/IHASE XUMUSD UCIIOJIb3YETCS pEUTUHIOBasI CUCTEMA.

Pabota cTyeHTOB 10 OCBOCHHIO BCEX BUJIOB YUECOHBIX 3aHITHI KOHTpoJIUpyeTcs Kadeapoit
C HCHOJB30BAaHUEM PEUTUHIOBOM CHCTEMbI OLIEHKM 3HaHWM, pa3pabOTaHHONM Ha OCHOBAaHUU
«llonooicenusi 0 OanIbLHO-PEUMUHC0B0OU CUCTEMe OYEHKU 3HAHUL CMYOeHmMOo8 U 0becneyeHusl
Kauecmea yueOHo20 npoyeccay, Kotopoe yrBepxaeHo pemienueM YMK VYuenoro cosera ®I'BOY
BIIO «KKHUTVY», nporokos Nel2 ot 24 oktsa0ps 2011r.

Peiitunrosass cucrteMa OICHKH 3HAHUH  SBIsAEeTCS  00OOOIIAIOIIMM  IIOKa3aTelieM
AKaJIEMUYECKOM YCIIEBAEMOCTH CTYJICHTOB B TEUEHHE CEMECTPA U AK3aMEHAIMOHHOM ceccuu. J[anHas
CUCTEMa HCHOJB3YeTCS C IEIbI0 CTUMYJIUPOBAHUS CAMOCTOSITEIILHOW CHUCTEMATHYECKOW pPabOTHI
CTYJIEHTOB, PACKpBITHSI HUX TBOPYECKUX CHOCOOHOCTEH, TpuMeHeHUs IudQepeHInpoOBaHHOTO
MOIX0Ja K OIICHKE 3HAHMH.

[lo mucuunnuue «®Pusnyueckas M KOMIOWJIHAA XUMHUS», NPEIyCMOTPEH 3auem B 5-M
cemecTpe. MakcumalibHOE KOJIMYeCTBO OaJIoB 3a cemecTp cocTasisieT 100 0amioB, MUHUMAIBHOE -
60 6a/m10B, KOTOpBIE CTYACHT MOXKET MOJIYYUTh 32 TEKYIYIO paboTy B CEMECTpeE.

MaxkcuManbHbIN TEKYIIHI pEUTUHT CTYIeHTa [0 AUCIUILINHE B TEYEHHE CEMeCTpa PaBeH Ryex
= 60 OaiyaM, a MUHUMAaJIbHOE 3HaueHue 36 6ayioB (MpU BBHIIOJHEHUU BCEX KOHTPOJBHBIX TOUEK).
Ecau mocne oxoHwanust cemecTpa, CTyneHT Habpan meHee 36 OamioB, TO OH HE JIOMYCKAaeTCs K
9K3aMEHY M CUUTAETCSI HEYCIIEBAIOIINM.

MakcuManabHOE€ U MUHUMAaJIbHOE KOJMYECTBO OaJUIOB 3a TEKYILYK paboTy B CEMECTpe IO
pa3IMYHBIM BUJAM y4eOHOUW pabOThl IPEACTABICHO B TAOJIHIIC:

5 cemecmp — ounan popma odyuenusn

Ouenounvie cpeocmea Kon-60 Min, éannoe Max, 6anrioe
Jlabopamopnan paboma 4 4*6=24 4*10=40
Konnokeuym 6*6=36 6*10=60
3auem 60 100
Hmozo 60 100

Peitmunz no oucuyunnune

Hmozoeasn cymma 6annoe ¢ yuemom ycneuHou Ouenka
npoMescymouHoil ammecmayuu
om 87 0o 100 Omauuno (3aumeno)
om 74 00 86 Xopouwto (3aumeno)
om 60 00 73 Yooenemeopumenvno (3aumeno)
Hudce 60 Heyooenemeopumenwvno (ne
3aumeno)
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9. Unghopmayuonno-memoouueckoe obecneuenue OUCUUNIUH DL

9.1 Ocnoenaa numepamypa

[Ipu uzyyenun aucuuruinabl b1.0.24 «®@usndeckas U KOJUIOUAHAS XUMUS» B KAYECTBE OCHOBHBIX
HMCTOYHUKOB MH(POPMAITUU PEKOMEHIYETCS HCIIOIh30BaTh CISAYIONIYIO TUTEPATYPY.

OcHoeéHble UCMOUHUKU uud)opmauuu

Kon-60 7k3.

1. ITomoa, A.A. ®usnyeckas XuMus. [ DICKTPOHHBIHN pecypc] : yuel. mocodue
/ A.A. Tlonora, T.b. ITormoBa. — Dnektpon. nan. — CII6. : Jlanp, 2015. — 496
¢. — Pexum mocryma: http://e.lanbook.com/book/63591, o mapomio.- IBC
«JlaHb»

9BbC «Jlanb»
http://e.lanbook.com/book/63591
JocTym ¢ 1r000ii TOYKH HHTEPHET MOCIIC
peructparmu |P—-agpeca HXTU

2 Kpyrnskos, I1.M., HymraeBa, A.B, Bmikoa, H.I'., Komera, H.B.
Odus3uueckas ¥ KOJIUIOUAHAs XuMus. [IpakTukym: yaeOHoe mocooue. — CaHKT-
[erepOypr: Jlanb, 2021. — 208c. — TekcT DIeKTPOHHBIH.

JlaHb : 3JIEKTPOHHO-OMOIHOTEYHAS
cucrema. — URL:
https://e.lanbook.com/book/168496
(marta obpammenus: 01.02.2022). —
PexxuMm poctyna: muig aBTopus.
MOJIb30BaTENEH.

2. I'ameesa, O.C. CO0pHHUK 33724 U YIIPAKHEHHUH 10 PU3NIECKON 1
KOJUTOUHOW XUMHMH. [ DIEKTPOHHBIH pecypc] : yde. nocodre — DIeKTPOH.
naH. — CII0. : Jlanb, 2017. — 192 ¢. — Pexwum gocryna:
http://e.lanbook.com/book/92621, o mapoito.- DBC «Jlanb»

9bC «Jlanb»
http://e.lanbook.com/book/92621
Joctyn ¢ 11000 TOYKU HHTEPHET
nocie peructpanuu |P—aapeca HXTU

3. enbdman, M.W. Konnougnas xumust. [ DIeKTpoHHSIH pecype] : yueb. /
M.U. T'enbpman, O.B. Kosanesuy, B.I1. FOctpatoB. — DnekTpoH. qaH. —
CIIb. : Jlanb, 2017. — 336 c. — Pexxum nocryma:
http://e.lanbook.com/book/91307, o mapoiio.- DBC «JlaHby

9BC «Jlanp»
http://e.lanbook.com/book/91307
Jocryn ¢ 11000 TOYKU HHTEPHET
nocie peructpanuu |P—aapeca HXTU

4. ®usuueckas u KowtouaHas xumus. [Ipaktukym. [OnekTpoHHbIH pecype] :
yue6. nmocodue / I1.M. Kpyrmnsikos [u ap.]. — Dnexrpon. nan. — CII6. : Jlans,
2013. — 288 ¢. — Pesxum mocryma: http://e.lanbook.com/book/5246, o
napoio.- ObC «Jlanp»

OBC «Jlanp»
http://e.lanbook.com/book/52 Toctym ¢
000N TOUKU MHTEPHET IocIie
peructpauuu |P—anpeca HXTU 46

5. Hypuesa, O.H. Komnounnas xumus: yue6.mocooue/.H.Hypuesa,
T.P.Ca¢puymiuna, 1.B.KoxeBuukoBa (pekomengoBano YMO PAE nist
crya.o0ydaroir.nio Hanpasnenusim  18.03.01, 18.03.02, 19.03.02).-CTI6. -
Csoe m3natenbctBo 2018.-108 c.

1-6ubn.otnen YHUI]
7-Ha kadenpe.

6. Hypuesa, 3.H. Komnmongnas xumus: yae6.mocodue s CTyA.00yqaron].mo
Hanpasnenusim 18.03.01, 18.03.02, 19.03.02 / 9.H.Hypuesa,
T.P.Ca¢puymuna.-Hmwkuexkame: HXTU ®T'BOY BO «KHUTVY», 2017.-105
c.

47 »k3. 6ubn.orn. HXTU

7. TunoBbie pacyeTsl M0 PUIUUECKOM U KOIJIOUTHON XUMUH. [ DIIEKTPOHHBIN
pecypc] : yueb. mocobue / A.H. BacrokoBa [u ap.]. — DiekTpoH. qaH. —
CII6. : Jlans, 2014. — 144 c¢. — Pexxum gocryma:
http://e.lanbook.com/book/45679, o mapoio.- DBC «JlaHby

9BC «Jlaapy
http://e.lanbook.com/book/45679
Hoctym ¢ 11060ii TOYKH HHTEPHET MOCIIE
peructpammu |P-agpeca HXTU
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http://e.lanbook.com/book/63591
http://e.lanbook.com/book/63591
http://e.lanbook.com/book/92621
http://e.lanbook.com/book/92621
http://e.lanbook.com/book/91307
http://e.lanbook.com/book/91307
http://e.lanbook.com/book/5246
http://e.lanbook.com/book/5246
http://e.lanbook.com/book/5246
http://e.lanbook.com/book/5246
http://e.lanbook.com/book/45679
http://e.lanbook.com/book/45679

9.2 /lonoanumensnas numepamypa

B xauecTtBe JOIIOJIHUTCIIBHBIX HCTOYHHUKOB I/IH(l)OpMaL[I/II/I PCKOMCHAYCTCA MCII0JIb30BATh

CJIEYIOILYIO JINTEPaTypy:

JlononHuTeNbHBIC HCTOYHMKH HHGpOpMaIUH

Kosa-Bo 3Kk3.

1. Caduymnuna, T.P. PacTBOpBI 3JIEKTPOIIUTOB: METOANYCCKUE YKa3aHUS K
camocTosTenbHON padote crynenTos/T.P. Caduymimna, 3.H. Hypuesa.-
Hwmxnexkamcxk: HXTHN,2013.-36 c.

41 »x3. YHUIL

2. Ca¢uynnuna, T.P. PaBHOBecHBIE 3JIEKTPOAHBIE  TPOLIECCHI:
METOJMYECKHNE yKa3aHUs K CaMOCTOATEIBbHON pabore cryzaeHTos/T.P.
Caduynnuna, 3.H.Hypuesa.-Hmwxknexkamck: HXTU,2013.-76 c.

41 »x3. YHUI]

3. Hypuesa, O.H. ®usnueckas xumus.Y.1:Meroz.yka3aHua 1 KOHTPOJIbHBIE
sananus/KI'TY;D.H.Hypuesa, T.P.Caduysiuna. -
Huxnexamcx:HXTH,2010.-36¢.

70 ax3. YHUI]

4. Hypuera 3.H., Caduyinuna T.P. ®usnueckast XuMusi: MPaKTUKYM B 2-X
yactsix. Yacte 1/ 3.H.Hypuesa, T.P.Capuymnuna.- Hixkaekamck: HXTHU
OI'OY BO «KHUTY», 2017.- 37c.

27 sx3. YHUIL]

5. Hypuera 3.H., Caduymnuna T.P. ®usnyeckast XuMusi: IPakKTUKYM B 2-X
yactsix. Yacts 2/ 3.H.Hypuesa, T.P.Capuymmna.- Hixnekamck: HXTHU
®I'BOY BO «KHUTVY», 2017.- 41c.

27 sx3. YHUIL]

sennuud/Ilon
JIOIL. -

6. Kparkuii  cnpaBOYHHK — (PH3UKO-XUMHUYECKHX
pen.A.A.Pasaens,A.M.ITonomapepoii.-10-¢ W31, MICTIP. 1
CI16.:MBan®enepos,2002.-240c. :ui1.

139 sx3. YHUIL]

7. Cadpuynmuna T.P. Xumnueckas tepmoannamuka. | u |l 3akonsr: yueo6.-
metoj.mocooue/d.H. Hypuesa.-Mocksa; bepnun: Jupekr-Menua. - 2020.-
91 c.

15 sk3. 6mbi. HXTU

8. ®punpuxcoepr, J.A. Kypc komionaHol XuMuu. [DaeKTPOHHBIN
pecype] : yue6. — Dnexrpon. gan. — CII0. : Jlans, 2010. — 416 ¢. —
Pexxum mocryma: http://e.lanbook.com/book/4027, o mapomto.- DBC
«JIaHp»

OBC «Jlaup»
http://e.lanbook.com/book/4027
Hoctyn ¢ 1106011 TOYKH HHTEPHET

nocye peructpauuu |P—anpeca
HXTHU

9. TameeBa, O.C. COOpHHMK 3ama4 W YHpPaKHEHHU MO (U3NYECKOH WU
KOJUJIOUTHOW XUMHH. [DJIEKTPOHHBIN pecypc] y4e0. mocobue —
Onextpon. man. — CII6. : Jlanp, 2017. — 192 c. — Pexum mocryma:
http://e.lanbook.com/book/92621, o maposro.- DBC «JIaub»

OBC «Jlanp»
http://e.lanbook.com/book/92621
Hoctym ¢ 11060i1 TOUKH MHTEPHET

mocye peructpauuu |P—ampeca
HXTU

9.3 Inekmponnsvie ucmounuxku unghopmayuu
HpI/I N3YYCHUN TUCHUIUINHBL «Dusndeckas v KOJUTOMAHAsA XUMUsD) UCIIOJIB30BAHUE DJIEKTPOHHBIX UCTOYHUKOB

nHpOpPMALINH:

denepanbHbIil mopTan «Poccuiickoe obpazosanmey http://www.edu.ru/

OtkperTEIil UHTEpHET-pECypC,
CBOOOHBIIN OE3TMMHUTHBIHN TOCTYII.

®denepalibHbIN
http://fcior.edu.ru/

LeHTP WHPOPMAIMOHHO-00Pa30BaTENbHBIX pecypcos

OtxkperTEIl UHTEpHET-pECypC,
CBOOOIHBIN OE3TMMHUTHBIN TOCTYII

Nudopmanmonnast cucrema «EmmHOE OKHO [OOCTyma K 00pa3oBaTeNbHBIM
pecypcamy http://window.edu.ru/

OtkperTEIil UHTEpHET-pECypC,
CBOOOTHBIN OC3TMMHUTHBIN JTOCTYII

Hayunas anexrponnas 6ubmuoreka Elibrary.ru

OtxpriThiit MHTEpHET-pECypC,
CBOOOTHBIN OC3TMMHUTHBIN TOCTYII

15


http://e.lanbook.com/book/4027
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http://e.lanbook.com/book/92621
http://e.lanbook.com/book/92621
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http://fcior.edu.ru/
http://window.edu.ru/

9.4 Cospemennsie npogheccuonainbivle 6a3vl OAHHBIX U UHPOPMAYUOHHbIE CHPABOUHbIE
cucmemul.

1.O6paszosareibhblii noprai 1o xumun Himus.umi.ru [Dnextponssiii pecypce]. — Pexum pocryna:
http://himus.umi.ru/, cBOOOIHbIH.

2.Hayunas Dnexrponnas bubmmoreka (HOB)

(nenpepsisubiid jroctynr ¢ 01.07.2010 r.) www.elibrary.ru

3.Kypuan «Kosuiounjuslit sxypraiy http://sciencejournals.ru/journal/kolzhur

CoracoBaHo:

3an. o1/1e10M 110 6UOIL. 0OCITYKUBAHUIO m /9 B.S1. Tapacosa
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10. Mamepuanvno-mexnuueckoe obecneuenue OUCYUNIUHBL (MOOYA).

B kauecTBe MarepuanbHO-TEXHHYECKOTO O0O0ECIeUeHUs JAUCIUILIMHBI HCIOJB3YIOTCS
yCTPOHCTBA W 000OpyIOBaHWE OOIIEro HAa3HAYCHHS IS BBIMIOJHCHHS JTa0OpaTOPHBIX padoT U
JIEKITMOHHBIX 3aHSATHM.

Ne xabunera, IlepeyeHb OCHOBHOIO 060PYAOBAaHNS B DakTHYCCKHIT Oo6mas [KonnuecTBo
Ha3BaHHeE Y4eOHBIX Ka0UHeTaxX angpec TUI0IA/T b, [[IOCATOTHBIX
Y4eOHBIX M’ MeCT
KaOWHeTOB
424 Mebenn: 423578, 102,2 80
«Aymutopus Cryn; ckaMbsl YYCHHYIECKAS Pecniybnuka
JUISL TIPOBEICHUS Cron yuennueckuit; Jlocka yueHHMUecKasl. Tatapcran,
JIEKIIMOHHBIX Haznaouvle yueonovle nocodus. r. Hmwxuaekamck,
3aHATHI Crenp «Ilepuoanueckas cucteMa XUMHUYECKUX mp. Ctpourenei,
anemenToB JI.M. MenneneeBay n.47
Obopydosanue:
Okpan; Hoyroyk Lenovo
IIpoexTop
Ilpozpammnoe obecneuenue:
Windows 7
Awnrtusupyc Dr.Web
422 Jlabopamopnasa meoenn: 423578, 87,3 18
«JIabopaTopus Crynbs; CkaMbs; Pecnyonuka
¢usnueckoii xumuny | Cron 1abopaTopHblil mpuctaBHOi; CTox Tatapcran,

nabopaTopHbIi ocTpoBHOH; CTOI-MOIKa
nBoiHOMN; CToN-MOMKa ONMHAPHBIN;
Cron y4eHUYeCKuH;
Hancrpoiika cepBucHas npucTaBHas;
Hancrpoiika cepBrcHas oCTpOBHas;
Ikad mis peaxruBos; [Ikad BeITSHKHOM
Tymba BoikaTHas; Jlocka yueHHYecKasl.
Haznaouvie yueonvie nocodusn:
Ilepnoanyeckast cucreMa XUMHYECKUX
snementoB JI.1. MenzaeneeBa
Obwenabopamopnoe od6opyoosanue:
Cymmnbasbii mxad UT-4620
Cnexkrpadoromerp [13-5300B
Tepmocrar nupkynsiuuonasiii WCH-12
Tepmoctat TW 2.02; Memanka; [lorenmimomerp
Kon6onarpesarens; [Tomspumerp kpyrosoit CM-
3; MarauTHas Memajiaka; Becel aHamuTHYeCKHe
Hentpudyra UC-1412
AxBaauctuinistop Mmeraiuindeckuii ['B-1050
Buckoszumerp I'enmiepa KF-3.2 ¢ akcecyapamu
Konnykromerp AHUOH-4120
Pedpaxromerp NPD-45462M
Hoyt0yx Lenovo; Dxkpan; [Ipoektop
JlabopatopHas mocyaa.
Ilpozpammmnoe ovecneuenue:
Windows XP
Windows 7
Awnrusupyc Dr.Web

r. HmxHekaMcKk,
np. Ctpourenei,
.47
423578,
Pecriybnuka
Tarapcrah,

r. HmxHekaMcKk,
np. Ctpourenei,
.47

17




305 Mebenn: 423578, 42.5 23
KabOuner ms Crynbs; Cxkambst; CTOJ y4eHUYECKUl; PecriyOnuka
CaMOCTOSITENILHOM Cron mis nperomaBatenst; Ctoi 1adopaTOpHBIN Tarapcrah,
paboTsI Croun 1abopaTOpHEI NPUCTABHOM r. Hmwknekamck,
CTYACHTOB, Hancrpoiika cepBucHas mp. Ctpourenei,
MIPOBEIEHUS Jlocka yueHndeckas n.47
TPYNIOBBIX U Haznaouvie yueonvie nocoousn:
WHIUBUTYATBHBIX 1) crern «PacTBOPUMOCTE COJICH W OCHOBAHUIA
KOHCYJIbTalui B BOJICY
2) crenn «IIpou3BeneHUs PaCTBOPUMOCTH
HEKOTOPBIX MaJIOPaCTBOPUMBIX IJIEKTPOJIUTOB
pu 25°Cy»
3) crenn «Ha3BaHus BaXHEHIIINX KHUCIOT U UX
conei»
4) crenn «Psj cTaHIAPTHBIX 3JCKTPOTHBIX
MOTEHIIUAJIOB)»
5) mepuomuYecKas CuCTeMa XUMHUECKHIX
anemenrtoB JI.1. MenaeneeBa
6) crenn «CTeneHn OKUCIeHUs (-21eMEHTOB
KHUCIIOPOJIHBIX COSTUHEHUID -
Obopydosanue:
«Cucremusbrit 6ok ABAKUS»
MounuTop Samsung 21.5”
KnaBuarypa
IIpuntep
Ilpocpammnoe obecneuenue:
Windows XP
Awnrtusupyc Dr.Web
ITonxitouenue k cetu «HTEpHET»
431 Jlabdopamopnas meoenv: 423578, 41,9 20
«Jlaboparopust 11a00pamopHbvle CHoIbl, XUMUYECKAs MOUKA. Pecriybnuka
KOJIJIOUTHOM Oobwenabopamopnoe 000pyoosanue: Tarapcrah,
XHUMHIY Konoonazpesamens LTHS2000 r. HmxHekaMmcKk,

Konoonazpesamenv LTHS2000
Becbt mopcuonmbvie
Jlabopamopnas nocyoa

np. Ctpourenei,
.47
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11. Obpazoseamenvnvle mexnonozuu
B nporiecce mpoBeeHMs ayIUTOPHBIX 3aHITHIA TPUMEHSIOTCS CIISAYIONTNE 00pa30oBaTeIbHBIE
TEXHOJIOTMH 00y4eHUs (B MHTEPAKTUBHBIX (hopmax):

Scemecmp
Tema Buo 3anamusn Hnmepaxkmuenan gropma Yacwe
TepMoaUHaAMUKa Jlexuust WzydyeHnue u 3akperuieHne HOBOrO MaTepuana Ha 2
(1)330301"0 paBHOBECUS. HHTepaKTHBHOﬁ JIEKIUUu  — HeKHHH-6eCG}Ia;
PactBopb! OCHOBHEIE CHCTEMBI JICTaHIIHOHHOTO 00y4JeHus
9 -
MOHSATHS W CBOMCTBA (moodle.nhti.ru)
pacTBOpOB.
JlaGopatopHbie CoBMecTHasl TpyNIoBasi YaCTUYHO-TIOMCKOBAs 2
3aHATHS JIeATENIFHOCTh TIPH BBIITOJHEHHH J1a00paTOPHBIX
pabot; paboTa B MaJbIX TpYIIIax.
OcCHOBHEBIE nousTus, | Jlekuus N3ydeHne u 3akpersieHue HOBOro0 Marepuala Ha 2
XapaKTEPUCTHKH WHTEPAKTUBHOW JIGKIIMK — JIEKIUsI-Oecena;
KOJLTOUTHBIX CHCTEM. CUCTEMBI JUCTaHLIMOHHOI'O o0yueHus
HOBCpXHOCTHBIC SIBJICHUA. (mOOdIe'nhtl'ru)
JlabopaTopHble CoBMecTHasi TpyNnoBasi 4YacCTUYHO-TIOMCKOBAs 2
3AHATUS JISSITEIIPHOCTh TIPY BBIMOJIHEHUH J1a00PaTOPHBIX
pabort; paboTta B MaJIBIX IpyIIax.
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