"l

I'nl’

MUHHUCTEPCTBO HAYKH U BBICHIEI'O OBPA3OBAHUS
POCCHUMCKOM ®EJEPAIINN
dbenepanbHOE TOCYIapCTBEHHOE 010 IKETHOE 00pa30oBaTesIbHOE YUpEKICHNE
BBICIIET0 00pa30BaHUs
«APKYTCKHUMN I'OCYJAPCTBEHHBIYI YHUBEPCHUTET»
OI'bOY BO «UT'Y»
Kadenpa ¢puznyeckoil 1 KOJIONTHON XUMHUHU

“VIBEPKJIAIO
| Hekan, X,I/IMI/I‘IGCKOI‘O (akyabreTa, 1011,

'\1

me AN. Bunsmc
& 18 e /2024r

Pat6ouyas nporpamma qucuuniunbl 51.B.03

HaumenoBanue qucuuminael KOJIVIOUAHASA XUMUA

Hanpasnenue noarorosku 04.03.01 - Xumus

HanpaBneHHOCTh NOATOTOBKU: XUMHU A

KBanuduxanus BeimyckHuka — BAKAJIABP

®opma oOyueHust  ounasn

CornacoBano ¢ YMK xumMu4eckoro PexomenoBano kadenpoit pu3nuecKkoi u
daxynabTeTa KOJUTOUTHON XUMUU:
ITporokon Ne 4 ot «13» mas 2024 r. IIporokost Ne 9 ot «26» anpens 2024 r.
3 ) /_r._
IIpencenarens Q&j\ ")Z,ULM_/ W.o. 3aB. kadenpoit o/ /o e .
A.1. Bunome ! benvix JLb.

Upkyrck 2024 1.



A

8.
9.

Conepxxanue

Llenu u 3ama9uu JUCHUIIIMHEL

Mecro nucuuruinnsl B cTpykrype OITOIL.

TpeboBanusi k pe3yabTaTaM OCBOCHHS IHUCHUTIIMHBI

Copep:xaHue U CTPYKTypa AUCHUILITMHBI

4.1 ConepxaHue JUCHUILIMHBL, CTPYKTYPUPOBAHHOE 110 TEMaM

4.2 TIna" BHEAyJUTOPHOM CaMOCTOATEIBHON paboThl 00YyJaIOIIMXCS 110
JTUCIUILTNHE

4.3 Copepxanue yueOHOro MaTepuana

[lepeueHb ceMUHAPCKMX, TPAKTHMYECKUX 3aHSTHH, JTA0OpaTOpHBIX padoT, IUiaH
CaMOCTOSITEITEHOW pabOTHI CTY/ICHTOB, METOIMYECKIE YKa3aHUS TI0 OpTaHH3alin
CaMOCTOSITEITLHOM PabOTHI CTY/ICHTOB

[IpumepHas TeMaTuka KypcoBBIX padoT (IPOEKTOB) (IIpU HATHYUH)
Y4eOHO-MEeTOIIecKoe ¥ MH(OPMAITOHHOE 00SCTICUEHHE TACIATLIHHEL.

a) OCHOBHas JIUTEpaTypa;

0) IOMOJHUTENIbHAS JIUTEPaTypa;

B) MpOrpaMMHOE 00ecTIeYeHNUE;

r) 6a3bl JaHHBIX, IOMCKOBO-CIIPABOYHBIE U NH(POPMAILIMOHHBIE CHCTEMBI
MarepuanbHO-TeXHUYECKOE oOecrieueHre JUCITUTITUHBI (MOTYJIs)

O6pa3OBaTCJ'IBHBIe TCXHOJIOTHH

10. Ouenounsie cpenctsa (OC)

CTp.

L o OO A~ W W

18

15
20
20
21
22
22
24
25
26



1. IEJM M 3AJTAYN JUCLHMUILINHBI:

HCJIL: OBJIAZICHUC CTYACHTAMHU TCOPETHYCCKHUX OCHOB KOHJIOPI,I[HOI;'I XUMMHWHU, (bOpMI/IpOBaHI/Ie
YMGHI/IP'I 1 HAaBBIKOB UX INPAKTUYCCKOTO ITPUMCHCHMUA.

3amaun:

d) O3HAKOMHTH CTYJCHTOB XHMHYECKOTO (paKysjbTeTa C COBPEMEHHBIM COCTOSHHEM YYCHHS O
MIOBEPXHOCTHBIX SIBJICHUSAX U JAMUCIEPCHBIX CUCTEMAaX, OCOOBIMM CBOMCTBaMH IOBEPXHOCTU
pasnena ¢as;

b) 3akpenuTh HEOOXOIMMBIH MMOHATUIHBIA anmapar, OCHOBHBIC 3aKOHBI U 3aKOHOMEPHOCTH,
ONKCBHIBAIOIUE IIOBEPXHOCTHBIC SIBICHMS, TEPMOAMHAMHUKY IOBEPXHOCTHOIO  CIIOS,
KMHETUYECKHUE, ONTHUYECKHUE, CTPYKTYPHO-MEXaHUYECKUE CBOMCTBA JUCIIEPCHBIX CUCTEM U
UX YCTOMYMBOCTb;

C) cdopMupoBaTh yMEHHE MPOBOAMUTH IKCIEPUMEHTAIBHBIC PA0OTHI IO TOTOBBIM METOHMKAM,
BBINOJIHATh CTaHIAPTHBIE OIEpald Ha COBPEMEHHOM OOOpYIOBAaHUHU, MCIIOJIB3YEMOM B
00JacTl KOJIJIOWJHOW XHMMUH, IPUMEHSTh Ha MPAaKTUKE MOJy4YEHHbIE 3HAHUS MPU aHAJIN3E
IIOJIyYEHHBIX JKCIEPUMEHTAIbHBIX PpE3YJIbTaTOB M COCTABJIEHUM OTYETOB B 3aJaHHOU
dopme;

d) nmaTh mpeicTaBICHUE O POJIM U MECTEe KOJUIOWAHON XMMHU B HAHOHAYKaX, HAHOTCXHOJIOIUH
U B Ipo(heCCHOHAIBHON AEATEITbHOCTH.

1. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII BO:

Juctunnuna «KommonaHas XUME) OTHOCHTCS K 0a30BbIM TUCIUIUIMHAM BapUAaTUBHON

gactu (51.B.03).

2.2. lng w3ydeHus [aHHOW y4eOHOM ITUCHUIUIMHBI HEOOXOIMMBI 3HAHHS, YMEHUS H
HABBIKH, (OPMUPYEMBIC TIPEIICCTBYIONTUMH TACIUTUIMHAMHA, & UMCHHO:
«Maremaruka» (51.0.10),
«Mexanuka 1 MoJiekyisipaas gusukay (51.0.12),
«O6mas xumus. Xumus HemeTamuiosy (b1.0.15),
«MeTtamnmunyeckast cBsi3b. Xumus metaiioy (b1.0.16),
«Marematnueckas Teopus dkcrepumentay (b1.B.02),
«Oprannueckas xumus» (51.0.19),
«Anamurngeckas xumus» (51.0.17),
«Dusnyeckas xumus. XuMmudeckas tepmoauHamuka» (b1.0.24),
«Duznyeckas XuMusl. IINEKTpoXuMHus. XUMHUUecKas KnHeTrka u katanus» (b1.0.25).

2.3 TlepeueHb TOCIEAYIOUMX Y4YeOHBIX AMCUUIUINH, JUISI KOTOPBIX HEOOXOJWMBI 3HAHUS,

YMEHUS M HaBbIKH, (hOpMUpyeMble JaHHOH y4eOHON AUCIUIITMHOMN:

«Bricokomornekynspubie coenunenus» (51.0.25),

«Xumus JiekapcTBeHHBIX mpenapatosy (b1.B.JIB.02.01)

«Xumu4ecknue OCHOBBI Onosorndeckux cucrem» (b1.B.12)

«DPU3UKO-XUMHS TIOBEPXHOCTHO-aKTHBHBIX BemiecT» (b1.B.J1B.02.02),

«Hcnonb3oBanue xpomarorpaduu M AJIEKTPOXUMHUYECKMX METOJOB B aHallu3e OOBEKTOB

cioxknoro cocrasay (b1.B.J1B.03.01),

BBITMIOJTHEHUS KBATU(PUKAIIMOHHBIX paboT U popMHUpOBaHUS NPOoPECCHOHATbHBIX KOMITIETEHIUH.
Konnonanas Xxumun, uMes B KaueCTBE OOBEKTOB MCCIIEIOBAaHMS, B OCHOBHOM peajbHbIe

BEIIECTBA M MaTepHuaibl, 3aBeplIaeT oOmexuMudeckoe obOpazoBaHue. OHa sBIseTCA

NOTPaHUYHOM O00JacTbi0 3HAHMA, KOTOpas OObeAMHAET (UBNYECKYI0 XHUMHIO, (QHU3UKY

MOBEPXHOCTHBIX SIBJIIEHUH W JTUCHEPCHBIX CHUCTEM, U paccMaTpUBAaeT MHOTHE clenuduueckue

IIPOSIBJIEHUS] TPUPOJBI, KOTOPBIM paHbIlle HE YIENAJI0Ch JOJKHOrO BHMMaHusA. KosmoupHas

XUMHUS SBIIIETCS OCHOBOM JJI1 MHTEHCUBHO pa3BHUBAIOIIEHCs B MOCIIEIHUE T0JIbl HOBOW o0nacTu

XUMHUH — HAHOXMMMUH.



I11. TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUSA JUCHUITJINHBI

[Ipomiecc OCBOCHHSI  THUCIMILIAHBI

HampaBlieH Ha (GOpMUpOBaHUE

KOMIIETEHIINH

(amemenTOB crenyronmx kommneteHiuii) B coorerctBur ¢ ®I'OC BO u OIT BO no ganHomy
Hanpasnenuto noocomosku 04.03.01 «Xumusy, npoghuns.: Xumus.

IlepeyeHb MIAHUPYEMBIX Pe3yJbTATOB 00YUYeHUs 10 JUCIHUIJINHE, COOTHECEHHBIX €
HHIMKATOPAMH JI0CTHKEHHUs KOMIIeTeHIU i

Komnerenuus HNuaukaropsl Pe3ysabTarsl 00y4yeHus
KOMIIeTEeHIM I

IIK-3 UK k32 Baanernb: HaBbIKaMU NPOBEICHUS
Crioco0OeH TOTOBHUTH [IpoBoaut XUMUYECKUX HKCIIEPUMEHTOB MPU
00BEKTHI HCCIIEI0BAHUS JKCIEPUMEHTAIIbHbBIE HCCJIEIOBAHUH MIOBEPXHOCTHBIX
(BemecTBa CHHTETUYECKOTO | pabOThI IO TOTOBBIM SIBJICHUH U pabOTe C TUCIIEPCHBIMU
Y IPUPOJHOTO METOANKAM CHUCTEMaMH I10 TOTOBBIM
MIPOUCXOXKJICHHUSI, METOIMKAM.
MaTepuaibl ¥ p.) U
MIPOBOJIUTH UX U3YUYCHHE MO
3a/laHHBIM METOJIMKaM

1IK-4 HJIK7ik4.3 3HATB: TEOPETUYECKUE OCHOBBI

CnocoGen o0pabaThiBaTh
pe3ynbTaThl padboT
XUMUYECKOU
HAIPABICHHOCTH C
HCIIOJIb30BaHUEM
CTaHJIapPTHBIX METOIOB U
METOTUK

CocrapisieT MPOTOKOJIbI
HCIIBITAaHUM, OTYCTEI O
BBITIOJTHCHHOM paboTe 1Mo
3aanHoi popme

KOJIJIOUJTHOM XUMUH

3HaTh: NMpaBUiia COCTABJICHUS
POTOKOJIOB HCITBITAHHUIA
XUMHUYCCKUX SKCIICPUMCHTOB U
OTYETOB MPHU HCCIICIOBAHUT
IMOBCPXHOCTHBIX SIBJICHUU U
paboTe C TUCTIEPCHBIMH
CUCTEMaMH.

YMeTh: IPOBOAUTE 00PabOTKY
Pe3yIbTaTOB XUMHUYECKUX
9KCHEPUMEHTA IPU UCCIIeI0BaHUN
MIOBEPXHOCTHBIX SIBIICHUH 1
CBOWCTB IUCIIEPCHBIX CUCTEM, U
NPEICTaBUTh PE3YIbTATHI
9KCHEPUMEHTOB B (popMe oTyera

1IK-5
CriocobeH ocylecTBIATh
KOHTPOJIb Ka4€CTBa ChbIPbA,
KOMITOHEHTOB H
BBIITYCKa€MOM IIPOIYKIIUH
XHUMHUYECKOTO Ha3HAYCHHS

HJIKnks.2
Brinonnser cranaapTHbeie
oTiepalvy Ha
BBICOKOTEXHOJIOTHICCKOM
00opyI0BaHUHU TSI
XapaKTEPUCTUKU ChIPbS,
MPOMEKYTOUHOU 1
KOHEUYHOH MpPOIyKIIUU
XUMHUYECKOTO MMPON3BOJICTBA

Baagers: HaBbIKaMu pabOTHI C
COBPEMEHHBIMH XUMHYECKHUMHU
npubopaMu U Ha
BBICOKOTEXHOJIOTHUECKOM
000pyI0BaHNHU, TPUMEHIEMOM
IIPYU UCCIIEI0BAaHUU
MMOBEPXHOCTHBIX SIBJICHUH U
CBOMCTB TUCHIEPCHBIX CUCTEM.




1IK-6
Cnoco0OeH npUMEeHSATh
OCHOBHBIE
€CTECTBEHHOHAYYHbIE
3aKOHBI M 3aKOHOMEPHOCTH
pa3BUTHSA XUMHUECKON
HayKH [IpU aHaJIu3e
MOJIyYEHHBIX Pe3y/IbTaTOB

HJKnks.1
3HaeT TeopeTHUYecKue
OCHOBBI 0a30BbIX
XUMHYECKHUX JUCUUTUINH
(HEOpraHu4ecKou,
OpraHUYeCKOH,
aHAJTUTUYECKOMH,
(bu3nUecKoil XUMUU, XUMUU
BBICOKOMOJICKYJISIPHBIX
COETMHEHMH, XUMHUUECKUX
OCHOB OMOJIOTHYECKHX
MPOIIECCOB.) U CITOCOOBI KX
WCIOJIb30BaHUS TIPH
pElIeHUH KOHKPETHBIX
XUMHUYCCKHX 33724

3HaTh: TEOPETUYECKHUE OCHOBBI
KOJUTOMIHOM XUMUH ;| OCHOBHbBIE
3aKOHBI U 3aKOHOMEPHOCTH,
OTHCHIBAIOIIUE TTOBEPXHOCTHBIE
SIBJICHUSI, ¥ OTIPEIEIISIIOIINE
MOBE/ICHUE U CBOWCTBA
JUCTIEPCHBIX CHUCTEM.

YMeTh: IpUMEHSTh
TEOPETUUECKHE OCHOBBI
KOJUTOMIHOM XUMUU MPU aHalln3e
MOJIYYSHHBIX IKCIIEPUMEHTAIbHBIX
PE3yJIbTATOB U ISl PEIICHUS
KOHKPETHBIX XUMHUYECKHUX 3a/au.




IV. COAEP’ KAHUE U CTPYKTYPA JUCHUIIJIMHBI
TpynoeMKOCTb THCHMIIIMHBI COCTABJIAET 5 3a4eTHBIX einHuL, 180 yacoB, B ToM yncie 1.0 3aueTHasi exmHuna, 36 4acoB Ha IK3aMeH.
DopMa NPOMEKYTOYHOM aATTECTALMU . IKIAMEH

4.1 Copepxxanue IMCUMILINHBI, CTPYKTYPHMPOBAHHOE 110 TeMaM,
€ YKa3aHHeM BH/I0B y4eOHbIX 3aHATHI ¥ OTBEJICHHOI'0 HA HUX KOJIMYECTBA aKaJeMHYeCKHX YaCOB

Bunet yueOHOI paboThl, BKIIIOUYAsi CAMOCTOSITENTFHYIO paboT
ABL YA g ’ yiop y @OpMBI TEKYILETO
oOyuaromuxcs u OEMKOCTb
yHaromt pyA KOHTPOJIS
o, (B yacax) :
5 5 yCIIEBaEMOCTH,
No 11/m Pas/ien AMCIAIIIHHBL/ TEMbI 2 KonTtakTHas paboTa npemnoaaBares ¢ 00yJaromuMHICs = dopma
o ] 2
O HaGopaTopHLIe 3aHATHA S - g HpOMe)KyTOHHOI/I
Texumn | o 13 Hux KCP+KO | € § 3 aTTecTaluu
CEro yacoB MpaKTU4ICCKasn S N (no ceMecmpaM)
IOATOTOBKA O 5 9
BBenenue B HCTOpHIO Pa3BUTHS KOJIJIOMIHON
1 A PHIO pasBHTiA 8 6 2 - - 1 1 KOJIJIOKBHYM
xuMuU. OCHOBHOH NMOHATUHHBIN anmapar.
TepMoauHAMUKa TOBEPXHOCTHBIX SIBIICHUM. ITpoBepka 0TUETOB O
2 OcHOBHBIE TEPMOIMHAMUYECKUE TTAPAMETPHI 6 4 4 4 2 2 JIP, npaktnyeckue
MIOBEPXHOCTHOTO CJIOS 3aJJaHus, KOJUIOKBUYM
IIpoBepka oT4eTOB 11O
3 [ToBepxHOCTHBIC siBIeHUSI. CMauyBaHHE 6 2 4 4 2 2 JIP, mpaKTiyeckue
3aJJaHHsl, KOJUIOKBHYM
[ToBepxHOCTHBIE siBIEeHUA. KanusuispHble sBieHUs ITpoBepka 0TYETOB 1O
4 6 2 - - 2 1 JIP, npakTuyeckue
3aJJaHMsl, KOJUIOKBUYM
[ToBepxHOCTHBIE sIBIIeHUS. AICOPOLIMOHHbBIE [IpoBepka oTueTOB 1O
aBHOBecHs. [TAB. JIP, mpaktuyeckue
5 P 6 6 13 13 2 2 > 1P
3aJJaHus, KOJUIOKBUYM,
KP




Bunel yueGHOI paboThl, BKIIIOYAsi CAMOCTOSTEIbHYIO paboTy

DopMBbI TEKYIIETO

o
I
No /m Pas e MHCLHITHHEL TeMEL 3 00y4aromuxcst U TPyJOEMKOCTb KOHTPOJIS
B AT en > (B yacax) yCIIEBAaEMOCTH,
© | KonrakrHas paboTa npernoxaBares ¢ 00yJaomumMucs |2 & 5 ®opma
DJIEKTPOKMHETUYECKUE SIBJICHUS B JUCIIEPCHBIX IIpoBepka 0TYETOB 11O
6 CUCTEMAX. DJIEKTPOKUHETUUECKHE SIBJICHUS. 6 4 4 4 2 2 JIP, npaxTiyeckue
TeopI/H/I ﬂac 3aaHus, KOJUIOKBUYM,
KOHTpOJIbHasI paboTa
HucnepcHbie cuctembl. MeTo1bl OJTy4eHUS IIpoBepka 0T4ETOB 11O
7 JIHCTIEPCHBIX CHCTEM 6 2 6 6 2 2 JIP, mpakTruueckue
3aJlaHusl, KOJUIOKBUYM
IIpoBepka oT4ETOB 11O
JucniepcHble cucteMbl. Munenioodpa3oBaHue B
8 6 2 6 6 1 1 JIP, mpakTruueckue
pactBopax [TAB
3aJlaHusl, KOJUIOKBUYM
ITpoBepka 0TUETOB 1O
9 HucnepcHbie cucteMbl. OnTHYECKHE CBOMCTBA 6 - 8 8 ) 2 JIP, ipaKTHYeCKHe
3aJJaHMsl, KOJUIOKBUYM
Y CTOMYMBOCTD U KOATYJISIIHS JUCTIEPCHBIX CUCTEM. IIpoBepka 0TYETOB 110
10 MouekyIIpHO-KUHETUYECKHE CBOWCTBA 6 3 10 10 2 2 JIP, mpaxtuyeckne
JIUCTIepCHBIX cucteM. CeuMeHTaIus 3a/laHuA, KOJLIOKBUYM,
KOHTpOJIbHast paboTa
Y CTOMYMBOCTD U KOATYJISIIHS JUCTIEPCHBIX CUCTEM. IIpoBepka 0TYETOB 110
11 Koarymauus nucnepcHbix cuctem. Kunernka 6 3 9 9 2 2 JIP, mpaxtuyeckne
KOaryJisiiuu 30J1eH. 3a/laHuA, KOJLIOKBUYM,
KP
MukporereporeHHble TUCIEPCHBIE CHCTEMBI IIposepka oTdeToB no
12 P p P ' 6 3 4 4 1 JIP, npaktnyeckue
ITopucteie Tena. OMynbcun. CycrnieH3un
3aJlaHusl, KOJUIOKBUYM
CTpyKTypHpOBaHHBIE AUCIIEPCHBIE CUCTEMBI.
13 KoHieHcanmoHHO-KPUCTAIUTH3AIMOHHBIC 1 6 3 - - - - -
KOaryJsiMOHHbIE CTPYKTYPBI U X CBOWCTBA.
Hroro yacos 6 36 68 68 20 20 DK3aMeH




Ilpumeuanue: JIP — nabopamopnas paboma. *B paboueil npoepamme no Oucyuniume npu 6bINOIHEHUU 1aO0paAmopHulX pabom npedycCMompeHd

NPAKMuU1ecKas n0020Mo6Ka 6 Ude GbINOIHEHUsI OMOETbHBIX 8UO08 PAbOm, CEA3AHHBIX ¢ OYOyuell NPohecCUOHANTbHOU 0essmelbHOCMbIO.

4.2 TInaH BHeayAUTOPHOIi CAMOCTOAITEIbHOI PadoThI 00yYaIOLIMXCS 110 JUCHHIITIHHE

CamocrosrenbHas paboTa 00yJaonmxcs

Y‘Ie6HO-MeTOILI/I'-ICCKOC

Cemectp| HazBanue pazgena, TeMbl C Sarpatst | Ouenouroe ooecnerermie
v OKH "
P ’ Buy camocrosTensHON paboThI P BpPEMECHH CpencTBO CaMOCTOATENBHOH paboThI
BBITNTIOJIHCHUSA
(dac.)
TepmoauHamMuka m P Meroaunueckue
o OJIFOTOBKA OTYETA 110
MIOBEPXHOCTHBIX SIBJIICHUM A IIpoBepka pPEKOMEHIaluK K
«3aBHCUMOCTb IIOBEPXHOCTHOI'O
6 . 0.5 |oruera mo IPAKTHKYMY
HATSDKEHUS WHIUBHTyaTbHON
pabote. YO «IloBepxHOCTHBIE
KHUJIKOCTHU OT TEMIIEPATYPhD».
SIBIICHUSI.
TepmoanHamMuka IMpaktrueckue | COOpHHK 3a1a4 1O
6 . Pemienue 3anad o teme. 1 M
MIOBEPXHOCTHBIX SIBJIICHUM 3aaHusl. KOJJIOUJAHOM XUMUHN
TepmoanHamuka 1.CMm. Ne 1 B criincke
MTOBEPXHOCTHBIX SIBIICHUM PEKOMEHIyeMOM
[ToaroroBka K KOJNIOKBUYMY IO TEME CobOecenoBanue | JTUTEPATYpPHL
6 «TepmoauHaMMKa IOBEPXHOCTHBIX 2 B (hopme 2.Meronnyeckue
SIBIICHUI» KOJJIOKBUYMa pEeKOMEHIaLuu
«IIoBepxHOCTHBIE
SIBIICHUS»
6 |IloBepxHocTHbIE siBieHUs. [IAB Meroaunueckue
ITogroroska oryera mno JIP
pEeKOMEHIalluu K
«[ToBepXHOCTHOE HATS>KEHUE BOJIHBIX
1 I[Tposepka NPaKTUKYMY
PacTBOpPOB MMOBEPXHOCTHO-aKTUBHBIX (TlOBeDX HOCTHLLE
BEIIECTBY oT4yeTa 1o P
pabote. YO SIBIICHUSI.
6 |lloBepXHOCTHBIE SIBICHUS. Meronuueckue
AncopbOuus IloaroroBka otuera mo JIP PEKOMEH AN K
«MonekynsipHas afcopOIus u3 0.5 I[Tposepka MPAKTUKYMY
PacTBOPOB» oTyeTa 1o «HOBerHOCTHBIe
pabote. YO SIBIICHUSI.




CamocrosrenbHas paboTa 00yJaommxcs

Y‘Ie6HO-MeTOILI/I'-ICCKOC

Cemectp Hassanue paszaena, TeMbl . Cpoxu SaTpathl Onerorioe 06ecneHeHvHe 0
Buy camocrosTensHON paboThI BpPEMECHH CpenCcTBO CaMOCTOATEIEHON PabOTRI
BBIIIOJIHCHUA
(gac.)
6 [ToBepxHOCTHBIEC SIBJICHUS. ITonroroska oruera mo JIP 05 [IpakTuuecKue COopHUK 3a/1a4 110
CmaunBanue «CMauuBaHue» ' 3aJaHus KOJUIOUJHON XUMHUHU
6 |[loBepXHOCTHBIE SIBJICHUS [paktuueckue | COOpHMK 3a71ay 110
Pemenue 3anay no teme. 1 M
3aJaHusl. KOJUTOMTHOM XUMUU
6 |[loBepXHOCTHBIC SBIECHUS IloaroroBka K KOJUIOKBUYMY IIO TEME 1.Cm. Ne 1 B ciicke
«IToBepXHOCTHBIE SBJICHHUS. PEKOMEHTyeMOit
JIUTEPATYPBL.
2.Metonuueckue
2 CobecenoBanue | PCKOMCHAANNN
B hopme «IToBepXHOCTHBIE
KOJUIOKBHUYMa SIBJICHUS
IIpaktuueckue | COOpHMK 3amay 1o
3a/1aHUs KOJUIOUTHOW XUMUHU
6 |DIeKTpOKUHETHYECKUE Mert. pekomMeHaaIuu K
SIBJICHUS B JUCTIEPCHBIX MPAKTUKYMY
cucTeMax [ToxaroroBka otyera 1o pabore 05 «/lucriepcHble CHCTEMBI:
«QnekTpodope3 B 30X ' ITpoBepka MOJIyYeHHUE, ONITUYECKUE
oTyeTa 1o U DJICKTPHUYCCKUC
pabore. YO CBOMCTBa»
6 |DIeKTpoKUHETHYECKUe COopHUK 3a/1a4 110
SIBJICHUSI B JJUCIIEPCHBIX Pemrenne 3anau mo reme 1 ITpakTH4yecKHe | KOJUTOMIAHOW XMMHUU

CHUCTEMAX

3aJaHusA




CamocrosrenbHas paboTa 00yJaommxcs

Y‘Ie6HO-MeTOILI/I'-ICCKOC

Cemectp Hazpanue paszaeina, TeMbl C 3atpatel | Ouenounoe obecnieseriie
v OKH "
P ’ Buy camocrosTensHON paboThI P BpPEMECHH CpenCcTBO CaMOCTOATENbHOH paboThI
BBITTIOJIHCHUSA
(gac.)

6 |DIeKTPOKHHETUYECKUE IloaroroBka K KOJUIOKBUYMY IIO TEME 1.Cm. Ne 1 B cincke
SIBJIGHUS B JUCIIEPCHBIX «JInodunpueie u modhodHbIE PEeKOMEHTyeMOit
cUCTEMAxX JUCIEPCHBIE CUCTEMBIL. JIMTCPATYPBhIL.

ONEKTPOKUHETUYECKUE SIBICHUS. 2.Mer. peKkoMeHaluu
1 «/lucnepcHble CUCTEMBI:
Cobeceopanue | HOTyUCHHE, OLTHYCCKHE
B opme 1 DJIEKTPUYECKHE
KOJUIOKBHUYMa CBOHCTBa»
IIpaktuueckue | COOpHMK 3a1a4 1Mo
3aJlaHus KOJUIOUJTHOM XUMHUHU

6 |ducnepcHble CHCTEMBI. Mer. pekomeHaanuu K

JInopoOHbIE nucHIepCHBIE IIPAKTUKYMY
ITonroToBka otyera o padore
CUCTEMBI. . «/lucrepcHble CUCTEMBI:
«ITonmyuenne muohoOHBIX 30JI€H 0.5
o HPOBepKa IMOTYYCHHUE, OITHYCCKHUEC
METOAOM XUMHUYECKOU KOHJICHCALIUW.
oT4YeTa 10 U DIIEKTPUUECKUE
pabote. YO CBOICTBa»

6 |ducnepcHble CHCTEMBI. Mer. pexkomeHanuu K

JInopoOHBIE nUcHIepCHBIE IPAKTUKYMY
[ToaroroBka otyera mo padore
CUCTEMBI. «/lucriepcHble CUCTEMBI:
«Ypramukpockonus. Mccnenosanue 0.5
. I[Tposepka MIOJIyYEHHE, ONITUYECKUE
30J1€M C KOHIAEHCOPOM TEMHOTO MOJISD»
oTueTa 1o U DJIEKTPUUECKHUE
pabote. YO CBOMCTBa»

6 I[I/ICHCpCHBIC CUCTCMBEI. HOJIFOTOBK& oTyerTa 1o pa60Te Mer. PEKOMEHAAINU K
JInodunbHbIE TUCTIEPCHBIE «Onpenenenne KpUTUYECKON 05 ITpoBepka NPaKTUKYMY
CUCTCMbI KOHIEHTpaIuu Mnuennoo6pa3OBaHH;1 ' oT4eTa o «IToBepxHOCTHBIE

(KKM) B BozHbIX pacTBOpax [TAB». pabore. YO SIBJICHUS.




CamocrosrenbHas paboTa 00yJaommxcs

Y‘Ie6HO-MeTOILI/I'-ICCKOC

Cemectp| HazBanue pazgena, TeMbl . Cpoku Satpathl | - Quenotroe ca 06ecnequ"He 0
Buy camocrosTensHON paboThI semoncrmy | BPEMCHH CpenCcTBO MOCTOSTEIEHON pabOTRI
(gac.)

6 |ducnepcHble CUCTEMBI. Mer. pekomeHaanuu K
OnTuyeckue cBOKCTBA [ToaroroBka oTyeTa mo pabore IIPAKTUKYMY
AUCIIEPCHBIX CUCTEM «OrnpeneneHue cpeaHero pazMepa 05 «/lucriepcHble CUCTEMBI:

YacTUll 30J151 KaHU (DO METOIOM ' ITpoBepxka IIOJIy4YEHUE, ONITHYECKHE
HedeIoMEeTpUn» oTueTa 1o U 3JIEKTPUYECKUE
pabote. YO CBOMCTBa»

6 |[ducnepcHble CUCTEMBI. Mer. pexoMeHalNuu K
OnTHueckue cBOMCTBA IIPaKTUKYMY
JUCIIEPCHBIX CUCTEM Iloxroroska or4era no padore . «JlucnepcHble cUCTEMBI:

«OrnpeneneHue U303JeKTPUUECKON 0.5

ORI GerKay IIpoBepka IIOJIy4YEHUE, ONITUYECKHE
oTueTa 1o U DJIEKTPUYECKHE
pabote. YO CBOMCTBa»

6 |[ducmepcHble CHCTEMBI. COopHuK 3a1a4 110
OnTtuyeckue cBOKCTBA Pewenue 3anau o reme 1 IIpakTHueckue | KOJUIOMTHOM XUMHUH
JMCIIEPCHBIX CUCTEM 3aJlaHus

6 |[ducnepcHble CUCTEMBI. Cm. Ne 1 B cnucke

PEKOMEH1yeMOM
OCHOBHOM JINTEPATYPHI.
[ToaroroBka K KOJUIOKBUYMY IO TEME Mer. pekomeH1auuu
«JInodunsueie u mroHoOHBIE 1 «/lucriepcHbIe CHCTEMBI:
AUCIIEPCHBIE CHCTEMBI. CobecenoBanue | momydeHue, ONTUIECKHE
ONEKTPOKUHETUYECKUE SIBICHUS B opme W DIIEKTPUUECKHE
KOJ/UIOKBHYMa CBOMCTBa»
[TpakTueckue COOpHHK 337134 110

3aJaHusA

KOJJIOMIHON XUMUN




CamocrosrenbHas paboTa 00yJaommxcs

Y‘Ie6HO-MeTOILI/I'-ICCKOC

Cemectp HazBanue pasneia, TeMBI C 3aTparsl Ouenounoe obecreterie
o OKH o
P ’ Buy camocrosTensHON paboThI anfnnenna BpPEMECHH CpenCcTBO CaMOCTOATENbHOH paboThI
(gac.)
6 Y CTOMYUBOCTD JUCIIEPCHBIX Mer. pekomeH1auuu
CHUCTEM «JlucnepcHbIe CUCTEMBI.
Ornpenernienne nopora KoaryJssiiuu 3051 N
Kunernueckue cBOMCTBA
TUJIPOKCH/IA JKeJIe3a U 3alUTHOTO Yucia 0.5
cTabmmsaTopa ITpoBepxka ,Z[I/ICH?pCHI)IX CHCTEM, UX
oT4yera o YCTOMYUBOCTb U
pabote. YO KOAryJIsILHsI»
6 Y CTOMYMBOCTD IUCTIEPCHBIX Mert. pekoMeHaaun
CHCTEM «/lucnepcHbIE CUCTEMBI.
IToaroroska oryera o JIP «M3yuenue N
. . Kunernueckue cBoiicTBa
YCTOMYMBOCTH CYCIIEH3HI B Pa3HBIX 0.5
cpeniax» I[TpoBepka JIMCTIEPCHBIX CUCTEM, UX
oT4yeTa 1o YCTOfIqHBOCTL u
pabote. YO KOAaryJisius»
6 MukporeTeporeHHbIe U Mer. pekomMeHJauuu
rpy0oaucnepcHble CUCTEMBI «/lucnepcHbIE CUCTEMBI.
IToaroroBka otuera mo JIP N
. Kunernueckue cBoMcTBa
«CennMMeHTalMOHHBIN aHaAIN3 1
Cy0H6H3HI>i)) HPOBepKa AUCIIEPCHBIX CUCTEM, X
oT4eTa 1o YCTOWYUBOCTD U
pabote. YO KOATYJISIIHS
6 MukporeTeporeHHbIe Mer. pekomeHJauuu
JIACTIEPCHBIE CUCTEMBI «/lucnepcHble CUCTEMBI.
ITonroroBka otuera o JIP o
Kunetnueckue cBoiicTBa
«Tonyuyenue u onpenereHUe TUIa 0.5
SMYICHI) I[Tposepka JUACIIEPCHBIX CUCTEM, UX
oT4yera 1o YCTOMYUBOCTb U

pabote. YO

KoaryJjdanuus»




Cemectp

HazBanmne pasacia, TEMbI

CamocrosrenbHas paboTa 00yJaommxcs

Bun camocrositensHOM paboTh

Cpoxnu
BBITIOJTHEHHS

3aTpaThl
BpEMEHU
(gac.)

O1eHouHoe
CPEICTBO

Y4eOHO-MEeTOIUIECKOE
obecrieueHHe
CaMOCTOSITEITEHOM pabOTHI

JucniepcHble CHCTEMBI

[ToaroroBka K KOJIOKBUYMY IO TEME
«Y CTOMYUBOCTD Y MOJIEKYJISIPHO-
KMHETUYECKHE CBOMCTBA JUCIEPCHBIX
CHUCTEM»

CobecenoBanue
B (hopme
KOJJIOKBUYMa
IIpakTrueckue
3aJlaHus

1.CMm. Ne 1 B criucke
OCHOBHOM
PEKOMEH1yEMOM
JUTEPATYPBI.

2.Mert. pekoMeHjauuu
«/lucriepcHbIe CUCTEMBI.
Kunernueckue cBoiicTBa
JUCIIEPCHBIX CUCTEM, UX
YCTOMYUBOCTb U
KOAaryJisius»

3.Mert. pekoMeHauu
«/lucriepcHble CUCTEMBL:
MOJIyYeHHUE, ONITUYECKHE
U DJIEKTPUUECKHUE
CBOWCTBa»

COopHUK 3a/1a4 110
KOJUTIOUHON XUMUHU

O0611ast TPYA0EMKOCTh CAMOCTOATEIHHOM paboThl O JUCIMILTHHE (Yac)

20

BiogxeT BpeMeHH caMOCTOSAITEIbHOM PadoThl, IPe1yCMOTPEHHbIH Y4eOHbIM MJIAHOM
JUIS IAHHOM JUCHMILTHHBI (Yac)

20




4.3 COAEP’) KAHUE YYEBHOI'O MATEPHAJIA

Conep:xkanue pa3jieioB ¥ TeM JUCHUNIHMHBI

1 Beenenue

DEHOMEHOJIOTHS KOJUIOWJIHOM XMMHMHM B3auMOCBS3b KOJUIOMJIHOM XHMHHM C APYTMMH
€CTECTBEHHBIMU JUCUUIUIMHAMU. OCHOBHBIE MOHSTHS U OINpPEAENEHUS KOJUIOMIHONW XHMHUHU.
KonnyecTBeHHOE onpeiesieHue JUCIIEPCHOCTH: CTENEHb JUCIIEPCHOCTH, YAEIbHAs IOBEPXHOCTbD.
JlucriepcHble CHCTEMBI: KIacCH(UKALUU JUCTIEPCHBIX CHUCTEM II0 arperaTHOMY COCTOSHHUIO
JUCTIEPCHOM a3kl W JAUCIEPCHOHHOW Cpelbl, MO pa3MepaM YacTHI[ IUCHEpPCHON (a3bl,
WHTCHCUBHOCTH B3aWMOJCWUCTBUS YaCTHUIl JUCTEPCHOW (a3pl ¢ JUCTICPCHOHHON Cpeou.
JInopunbHbie W TUOPOOHBIE TUCIEPCHBIE CHUCTEMBI: CXOJCTBO W DPa3NUYMe MEXIY HUMH U
pacTBOpamMu BBICOKOMOJIEKYJISIPHBIX COCTUHEHUM.

2 TepMozmﬂaMmca MOBEPXHOCTHBIX SIBJIEHUH

[ToBepxHOCTh paznena ¢a3. MosekynspHble B3aUMOACHCTBUS U OCOObIE CBOWCTBA
noBepxHOCTU pazjaena (a3. CBoOOAHAS MOBEPXHOCTHASI SHEPrus. MOJeKyIspHOe AaBICHUE U
MOBEpXHOCTHOE HaTspkeHuWe. CuiioBas W SHEpPreTHveckas TpPAaKTOBKH IMOBEPXHOCTHOTO
HaTSDKeHHUs. MeToJ  Clos  KOHEYHOM  TONIIMHBI U METOA  W30BITOYHBIX  BEJIMYMH
TepMOAUHAMHUeCKUX (YyHKIMA moBepxHocTHOTO cnosi (I'mub6c). Ilonsatue o moBepxXHOCTU
pa3pbiBa U pazzaenstonieil mopepxHoctu. O000IIEHHOE ypaBHEHHE TIEPBOTO U BTOPOTO 3aKOHOB
TEPMOJMHAMHUKHU JUIsI TIOBEPXHOCTH pa3pbiBa (a3. CBsA3b MOBEPXHOCTHOIO HATHKEHUS C
TEPMOJMHAMHYECKUMH  TOTCHIMATaMH.  3aBUCUMOCTh  TEPMOJUHAMUYECKHX  (DYHKITHIA
MIOBEPXHOCTHOTO CJIOSI OT TEMITEPATyphl B YMCTHIX OJHOKOMITOHEHTHBIX KHJIKOCTSIX HA TPAHUIIE
pazziena ¢ COOCTBEHHBIM MapOM.

Metoap! n3MepeHus TOBEPXHOCTHOTO HATSHKEHHS Ha JIETKOIIOJBIIKHBIX TPAaHHUIIAX pasfelia
¢a3. MexdazHoe HaTsDKEHHE Ha MMOBEPXHOCTH pasfiesia PacCTBOPOB JBYX B3aUMHO OrpaHHYEHHO
pacTBopuMbIX kuakocted. IlpaBmio AnToHOBa. OrpenereHre NOBEPXHOCTHOW 3HEPTUU

TBEPABIX TECJI.

3. HOBerHOCTHLIe H KAITWIJISIPHBIC SIBJICHUSA

CmaunBanue. KpaeBoil yron. YpaBHenue IOHra (cuisoBoil BBIBOA) M €ro aHajus.
CooTHolleHuss MeXAy paboTaMH aare3sud U KOTe3uH NMpH CMauyuBaHUM. YpaBHeHHs Jlrompe u
IOnra-/lronpe. TepmoauHamMuueckHe yCIOBMSI CMAauyuBaHUs M pacTeKaHUs  (IIOJIHOTO
cmauuBaHus). M30upaTenbHOe cMauuBaHUE KaK METOJI XapaKTEPUCTHKHU MOBEPXHOCTEH TBEPIBIX
Ten (JIMoUIbHBIX U THOoPOoOHBIX). CMaunBaHue peabHBIX TBEPJBIX MOBEpXHOCTEH. BrnusHue
LIEpPOXOBAaTOCTU IOBEPXHOCTH HA cMadynBaHue. Termnora cMaunBanus. daoranus.

Kanunnsapuele saBneHus. BiusHue KpHUBHU3HBI TOBEPXHOCTH Ha paBHOBECHE B
OJTHOKOMIOHEHTHOH cucreme. Kanmwmnsipnoe nasnenue. 3akoH Jlammaca s mapooOpasHoi
noBepxHocTu. YpaBHeHue lOura-Jlamnmaca mis Hechepuueckux mnoepxHocted. KanwmuispHoe
NOJHATUE JKUIKOCTH B IOPHUCTBIX Tenax. YpaBHeHue JKropena. KammsuigpHas nocTosHHas.
3aBUCHUMOCTb  JABJICHHWS HACBIIIEHHOTO Ilapa OT KPUBU3HBI IIOBEPXHOCTH  pas3zeia



cocymecTByromux ¢a3. YpaBHenue Tomrmcona-KenpBuHa. 3aBUCHMOCTH PAacTBOPUMOCTH OT
KPHUBHU3HBI IOBEPXHOCTH IUCIIEPCHBIX YACTHULI.

OO0mas xapakTepucTUKa COPOIMOHHBIX MPOIECCOB, OCHOBHBIE MOHATHUS U OMPEesICHUS.
AncopOuus Kak caMONpPON3BOJIbHOE KOHIIEHTPUPOBAHKE HA TOBEPXHOCTHU paszena (a3 BellecTs,
CHIKAIOIIUX TOBEpXHOCTHOE HaTshkeHue. DyHpameHTanbHOE aJCcOpOLIMOHHOE YpaBHEHUE
['m60ca (TepmomuHaMHYEeCKUW BBIBOJ). AHanu3 ypaBHeHus [ub6ca. IlomoxurenpHas u
oTpunaTenbHas aacopOuus. [IoBepXHOCTHO-aKTUBHBIE U MOBEPXHOCTHO-MHAKTUBHBIC BEIIECTBA.
IToBepxHOCTHAsI aKTUBHOCTh. OTHOCUTENIBHOCTD MTOHATHUSA “TIOBEPXHOCTHAsA AaKTUBHOCTD .

Oprannueckue I[IAB u I[IMAB. 3aBucuMOCTh NOBEPXHOCTHOI'O HATSDKEHHUS OT
koHieHTpauun pactBopa ITAB. VYpaBnenue Illumkosckoro. IloBepxHOCTHasE aKTUBHOCTH, €€
u3MeHenue B romonorudeckux psagax IIAB. Tepmonumnamuyeckoe 00OCHOBaHME TMpaBUIIA
Tpay6e-/lroxio JIsurmopom.

Crpoenue wmoHocnoeB pactBopuMbix [IAB. JIBymMepHOe cOCTOSIHME BELIECTBA B
a7copOLIMOHHOM CJI0€, OPUEHTALUS MOJIEKYJ B Pa3psHKEHHBIX M B HACHIIMICHHBIX cloAx. Pacuer
pazmepoB Mousiekyn I[IAB. Knaccuduxamus IIAB mo mexaHusmy JedCTBUSI (CMayuBaTelld,
JTUCTIEPraTophbl, CTA0MIN3aTOPBI, MOIOIIIKE BEIIECTBA).

Ancopbuust Ta30B Ha TBepaoi moBepxHOCTH. [loHATHE O (U3MUECKONH W XUMHUYECKOU
aacopOuuu. Kpurepun Qusmdeckoir u xumudeckon aacopOuuu. M3orepmbl acopOIuu razos.
VYpaBHeHue u30TepMbl afcopbunu DpeliHanuxa, ero aHain3. YpaBHEHHE MOHOMOJEKYISPHON
aacopOuuu JIsHrmMiopa (KUHETUYECKUI BBIBOA), aHAIIN3, 00JIaCTH IPUMEHEHHUS.

AncopObuust 13 pacTBOPOB Ha TBEPJI0i MOBEPXHOCTU: MOJIEKYspHas U noHHad. [IpaBuio
ypaBHuBaHus TolsipHocTeil Pebunnmepa. Ilpumenenue [IAB nans ynpasnenus mpoieccamu
CMauMBaHUs: TuApoduIM3anys u ruapododuzaius noBepxHocTu. Touka MHBEPCUH.

4. 3H€KTPOKI/IHCTI/I‘19CKHG SIBJICHUA B TUCIIEPCHBIX CUCTEMAX

DNEeKTPOKMHETUYECKUE SIBICHUS: 3JIEKTpodope3, 3JIEKTPOOCMOC, MOTEHIIMAT TEYEHHS,
MOTEHILIMAJ CEAUMEHTALINH.

JBoitHoit anexrpudeckuit cinoit (JIIC). Ilpuunnsr obpazoBanus [1IC. Monenu ctpoeHus
JAD2C (teopun I'enpmronbua, I'yn-Uenmena, IltepHa). DneKTpOKMHETHUECKHUH TMOTEHIHAI;
rpaHulla CKOJbXEeHUs. BnusHue mHAMPPEpeHTHBIX U HEeMHIU((DEPEHTHBIX AIEKTPOJIUTOB Ha
ANEKTPOKMHETUYECKUI moTeHnuan. llepezapsnka mnoBepxHOCcTH. MeToabl — ONpeaeaeHust
AIIEKTPOKMHETUYECKOr0 NOTEHIIMANA.

MunennsipHas Teopusi cTpoeHus: JMOoPoOHBIX 30Jeil. M30351eKTpudyeckoe COCTOSIHUE B
JTUCIIEPCHBIX CHUCTEMax; METOJbl ONpPENENIeHUs H30JIeKTpudeckoil Touku. [IpakTuueckoe

MPUITOKCHUEC DJICKTPOKHMHETHICCKUX SIBIICHUM.

5. JlucnepcHbie CHCTEMbI

5.1 JIno¢odHbIe JUCTIEPCHbIE CHCTEMBI

JlucriepralluOHHbIE METOABI MOJyYeHHs JAUCIEPCHBIX CUCTEM (30J1ed, SMYJIbCHUM, IIEH,
asposozeii). IIpumenenue ITAB B mporeccax momydeHHs IUCHEPCHBIX cUCTeM. O¢dekT
a/7IcOpOIIMOHHOTO TMOHMXKeHUs: TBepaocTu (3ddext Pebunnepa). KoHaeHcanmoHHBIE METOJIBI
NOJy4YeHUs1 JHUcTepcHbIX cucteM. OOpa3oBaHHe 30J€l B Ipolecce XUMHUECKUX PEaKIHi.
OCHOBHBIE METO/IbI OUUCTKH 30JI€H (AUaNn3, IEKTPOANAIH3, YIbTPa(UIbTPALINS).



5.2 JInopuabHbIe TUCTIEPCHBIE CHCTEMBI

Tepmonunamuka 00pa3oBaHusi JIMOQWIBHBIX  KOJUIOMIHBIX  CHUCTEM; KpPUTEPHd
CaMONIPOU3BOJIBHOTO aucneprupoBanus (kpurepuii Pebunnepa-lllykuna), posb ruapodoOHbBIX
B3auMoOIecTBUH. Murnemiooopa3oBanue B pactBopax [TAB. Munemnsl ['aptimu, Mak-bena.
Kputnueckast konnenTpanust mureimiooopaszoBanus (KKM). ®daktopsl, Biaustomme Ha KKM.
Temneparypnas 3aBucumocth KKM, nuarpamma ¢a3oBbiXx cocrosiHud, Touka Kpadra.
OcHoBHble Metoapl  omnpeaeneHuss KKM. KomnongHoe pacTBopeHHE — YIiIeBOJOPOJIOB
(comoOunu3anmsi) B MPAMBIX MHUIEUIAX MBUI W TIOOYIApHBIX Oenkax. ComoOunusanus B
HEBOJIHBIX Cpeiax.

5.3 OnTn4yeckune CBOMCTBA IMCIEPCHBIX CHCTEM

PaccessHue u morsomeHue cBeTa B AUCHEPCHBIX CUCTEMax. 3akoH Penest u ycinoBust ero
npuMeHuMocTH. 3akoH byrepa-Jlambepra-beepa u ero npumenenue k MyTHbIM cpenam. Okpacka
KOJUTOMAHBIX cucteM. Hedenomerpus, TypOuaumerpus, yibTpamukpockonus. OmnpeneneHue
KOHIICHTpAIlUH, Pa3MepoB M (OPM YaCTHUI] STUMHU METOJIaMH.

5.4 YcTOiHYMBOCTD M KOATYJISILMS JUCIEPCHBIX CHCTEM

MonekynsipHO-KUHETUUECKHUE CBOMCTBA TUCHEPCHBIX CUCTEM. Teopus OpOYHOBCKOIO
IBWOKEHUS 1o OuHITeHy-CMomyxoBckomy. duddysuss B xommomaneix cucremax. CBs3b
CPEIHEKBAIPATUYHOTO CMelleHus ¢ KodpduuuentoM auddysun. YpaBHeHHE DHHIITEHHA-
CMOIyXOBCKOTO.

CenumenTanusi B AUCHEpCHBIX cucTemax. CeIuMEHTAllMOHHBIM aHaIu3 CYCHEH3UN U
smynbeuii.  KoHcranta cemumenrtanuu. MaTterpanbhHas u  auddepeHIuanbHas — KpUBBIE
pacmpeneneHus Mo pasMepaM YacTHIl, MOCTPOEHHUE UX M3 JAHHBIX 10 KWHETUKE HAKOIUICHUS
ocanka. CemuMeHTallMOHHO-TU (P Yy3HOE paBHOBECHE. JKCIEPUMEHTAIBHOE OMpEIeTICHUE YK CIIa
ABoraJipo. [Ipumenenue YABTPALEHTPUPYT JUTS ONpeEIeHUS pasmepa
yIbTPaAMUKPOT€TEPOTr€HHBIX YaCTUIl U MAaKPOMOJIEKYIL.

YCTONYMBOCTh JUCHEPCHOM CHUCTEMBI. BHIbl yCTOWYMBOCTM JUCHEPCHBIX CHUCTEM
(ITeckoB). CenuMmeHTaIIMOHHAS YCTOMYUBOCTh JIACTIEPCHBIX CHUCTEM. DakTOpbI
CEeMMEHTAllMOHHON YCTOMYMBOCTH. ATpEeraTUBHAsI ~ YCTOWYMBOCTH  JMCHEPCHBIX  CHUCTEM.
@akTophl  arperaTUBHOM  yCTOMYMBOCTH  JUO(OOHBIX  JUCHEPCHBIX CHCTEM. Teopus
ycToiunBOCTH THAPOGOOHBIX 301e [epsruna-Jlannay-depses-Osepoeka (JIDO).

Koarynsauwus. Tlopor koarynsmnuu. Kunetuka OpICTpOi 1 MEIJIEHHOM CTaMi KOATYJISIIIIH.
3aBUCUMOCTh KPUTHUYECKOW KOHIIEHTPALIMH JIEKTPOJIMTA OT pa3Mepa U 3apsiia KoaryJupyromero
noHa (mpaBuinio Illymena-I'apau). Kpurepuit Diinepca-Kopda. AHTaroHnmsm u CHHEPru3M B
JNENCTBUM DJIEKTPOJIUTOB Ha IMpOLECC KOAarylsnuHu. 30Hbl YCTOWYMBOCTH TpHU Iepe3apsike
KOJUTOMIHBIX yacTull. Koaryssmus cuibHO U €1a00 3apspKEHHBIX 30J1€i (KOHIIEHTpalMOHHAs U
HelTpanu3anuoHHas koaryismnus). OO6ocHoBanue mpasBwia Ilyneua-I'apau u  xputepus
Ditnepca-Kopda B Teopun JIDO. Onokymnsius, rerepokoaryisinus, agaryisaus. [Ipumenenne

KOaryJsiHTOB U (1)J'IOKy.]'I${HTOB JUIA OYUCTKHU BOJEBI.

5.5 Ilopucreple Tesqa. MUKporereporeHHble AMCIePCHbIE CHCTEMbI

Knaccugukanuss mOpUCTBIX TeJ MO pa3Mepy MOp M CTPOCHHUIO MOPHCTOM CTPYKTYpPHI
M.M. [ly6ununa. [lopuctbie Tena ¢ KOpHmycKymspHOW cTpykTypoil. Cunmkarenu. [Topuctbie



Tela C TyO04aTod CTPYKTYpOil. AKTUBHUPOBAHHBIC YIIM W CHOCOOBI MX monydeHus. [lopucteie

CTPYKTYPpa,
IMOPUCTBIX TECJI. KaHI/IJ'IJ'IHpHaﬂ KOHICHCAIIUA. PaS,Z[CJ'IBHOC OIIPECACIICHUC 06T>CMOB IIOp Ppa3HbBIX

Kpuctauiel.  [{eomuTsr: TUIBl  [IEOJMUTOB. KoJMuecTBeHHass XapaKTEePHUCTHKA
pa3mepos. [loctpoeHne kprBoO pacnpeeneHus 00beMa Mop M0 PAJTNYCaM.

Cycniensuun. Knaccudukanus cycnensuu (o pa3MepaM YacTHIl AMCIEPCHOM (a3bl; 1Mo
pupoIe cpenpl).

pa30aBJICHHBIX CYCIIEH3UM. ATperaTuBHasi U CeAMMEHTALMOHHAs] YCTOWYMBOCTD CYCIIEH3HIA.

KOHIIGHTpallui  JUCHepcHor  (as3wl; 1o JIUCTIEPCUOHHOMN CaoiicTBa

Owmynbeun. Knaccudukamuss smynbcuit  (mpsiMple M oOpaTHbIE; pa30aBliCHHBIE,

KOHIEHTPUPOBAHHbIE UM BBICOKOKOHIIEHTPUPOBAHHBIE). DMYJIbraTopbl, NPUHLHUIIBI BbIOOpA
AMYJbraTopa Jiisi CTabMIM3aliy NPSIMbIX U 00paTHBIX dSMyibcuil. OOpaiienue (a3 B SIMYIbCUSIX.
Mertoap! pazpyiieHus sMmyinbcuid. [IpakTuueckoe npuMeHEHUE AIMYIIbCUI.

Knaccudpukanus mnen. Meroasl mosydeHuss meH. OCHOBHbIE XapaKTEPUCTUKH TICH.

Y CcTONUMBOCTD IEH U METOIbI pa3pyuicHus 1CHbI. HpaKTI/I‘{eCKOG IMPUMCHCHHC IICH.

5.6. CTpyKTYpHPOBaHHbIE M CIIEPCHbIE CUCTEMbI

CBOOOJIHO- W CBSI3BHOJNUCIIEPCHBIE CHCTEMbI. KitacChl CTPYKTYPHPOBAHHBIX CHCTEM:
KOHJICHCAIIMOHHO-KPUCTAJUTM3AIIMOHHBIE W KOAryJIslMOHHBIC CTPYKTYphl M WX CBOWCTBA.
(TUKCOTpOIUs, CHHEpe3uc, HalyxaHue, mNon3y4erb). CTPYyKTypHO-MEXaHWYECKHE CBOMCTBA
JIMCIIEPCHBIX CUCTeM. HhIOTOHOBCKHE U HBEOTOHOBCKHE XHJIKOCTH. 3akoHbl HhtoTOHA, [Tyaseitns

U DHUHIITENHA.

4.3.1 IlepeyeHb MPAKTHYECKHUX 3aHSITHII U JIAOOPATOPHBIX PadoT

No No paznena u HaumenoBanue ceMuHapoB, Tpynoemxocth Ornenounpie (Popmupye
Ne TEMBI IPAKTHIECKUX M JTa0OPATOPHBIX paboT (dac.) CcpencTBa MIC
n/n | mucruminHbL Bcero IIpakTuueckas K(:g;fe
(momtyst) 4acoB OArOTOBKA
1 2 3 4 5 6 7
1 = TexHuka 0€30MacHOCTH MPU 1 1 Cobeceno
c:> BBITIOJTHEHUH paboT B BaHHE
= MPAKTUKYME.
E 3aBHUCHUMOCTD TTOBEPXHOCTHOTO 2 2 ITpoBepka | [1K-3
= HATSDKEHUS UHAUBUYalIbHOU otuerano | [1K-4
3 KUAKOCTU OT TEMIEPATYypPHI. JIP. YO [IK-5
2 MK-6
2 2 KosnoxkBuym Ne 1 o Teme 3 3 CobGeceno | I[IK-6
= «TepmoauHamuka BaHUE B
g MTOBEPXHOCTHBIX SBJICHHUI. dhopme
% KOJIIOKBH
= yma.
= IIpaxTuue
% CKHE
= 3a/laHusl
3 S . 5| [oBepxHOCTHOE HATSHKCHHE 3 3 [Tposepka | I1K-3
5 o E '2 | BOMHBIX PaCTBOPOB oruera o | [1K-4
ﬂg? E o § MOBEPXHOCTHO-aKTHUBHBIX JIP. YO [1K-5
= 5 & <| Bemiects I1K-6




4 MoutekynspHast aacopOIus u3 ITposepka | I1K-3
pacTBOpPOB oruera o | [1K-4
JIP. YO I1K-5
I1K-6
4 CmauuBanue ITposepka | I1K-3
otuetano | [1IK-4
S JIP. YO I1K-5
= I1K-6
2
5 E Pemenue 3amady 1o teme [Tpaktuue | ITK-6
5 «IToBepXHOCTHBIC SBICHUS CKHE
o 3a7aHus
= 10 TEME
6 % KosutoxkBuym Ne 2 o teme Cobeceno | IIK-6
:j «[ToBEepXHOCTHBIE SIBICHUS. BaHUE B
o bopme
5 KOJUUIOKBU
E yMma.
& IIpakTrue
a8 CKHE
= 3a7aHus
7 Dnexrpodopes B 30X ITpoBepka | [1K-3
o ¥ oruera no | ITK-4
g JP.YO  |IIK-5
S = I1K-6
S=
5 8
8 I = Pemenue 3amad mo teme [Tpaktuue | [1K-6
£ o % | «DnexrpokuHeTHYECKHE CcKHe
é‘ % § SIBJICHUSI 3aJaHus
228 10 TEME.
O xR o VO
10 [Tonyuenue nnooOHBIX 3051€ei ITposepka | [1K-3
METOJIOM XHMHUYECKOMH otuetano | [1K-4
KOHJICHCAIIHH. JIP. YO IIK-5
o I1K-6
2
11 § Y apTaMUKPOCKOTIHSL. [TpoBepka | I1K-3
E Uccnenosanue 30iei ¢ oruetaio | I1IK-4
§ KOHZIEHCOPOM TEMHOTO MOJIA. JIP TIK-5
2 I1K-6
12 | & = Pemenue 3amad mo teme [Tpaktuue | [TK-6
=9 3 «JInodobHBIC TUCTIEPCHBIE CKHE
= c:» CHCTEMBI» 3aaHus
= o 0 TEME
13 | - o Ornpesenenne KpUTHIECKOU ITpoBepka | [1K-3
,5 o § KOHIIEHTpALlUU otuera o | [IK-4
S 2 2 %|wmmmennooGpazosanus (KKM) B JIP. VO [K-5
S 4 2 T pogHbIX pactBopax [TAB. I1K-6




14 Pewmenue 3amau no reme [Tpaktuue | [TK-6
«JInodunsubpie 1 MMOPOOHBIC CKHE
JUCTICPCHBIC CUCTEMBIY. 3aJaHHs
110 TEME
15 KounokBuym Ne3 no Teme CobGeceno | [IK-6
«[Tomyuenue qucrepCcHBIX BaHUC B
cUCTeM. DIIEKTPOKUHETHYECKHE bopme
SIBJICHHS B JMCIIEPCHBIX CUCTEMaX KOJIJIOKBH
yma.
[IpakTuue
CKHe
3aJaHHsI
17 2 Ornpenenenne cpeHero pazMepa ITpoBepka | I1K-3
2 s YaCTHIL 307151 KaHU(DOJIST METOJIOM oryeramo | [1K-4
g & HedenoMeTpuu JIP. YO [IK-5
=5 I1K-6
O x
5
18 | = ;& OmnpeneneHye n303JIEKTPUIECKON [Tposepka | I1K-3
5 5 TOYKH OeJIKa otuerano | I1K-4
5 E JIP. VO | TIK-5
33 TK-6
19 é )c:) Pemenue 3anau mo teme [Tpaktuye | [1K-6
2 «OnTuyeckue CBOMCTBA CKHE
g ° JUCTICPCHBIX CUCTEM). 3aJaHHS
N 110 TEME
20 Onpexnenenne nmopora [Tposepka | I1K-3
2 KOATYJISIIIAH 307151 TUIPOKCUIA otueta o | [1K-4
5 )KeJie3a M 3alUTHOTO Yucia JIP. YO [1K-5
5 cTabunusaropa I1K-6
21 | & N3ydeHue ycToiunBoCTH [Tposepka | I1K-3
é CYCIIEH3H B pa3HbIX cpeaax otuetamo | [1K-4
2] JIP. YO I1K-6
22 = CeanMeHTAI[MOHHBIN aHaIN3 ITpoBepka | T1K-3
f CyCIIEH3UI oruetao | [1K-4
3 JIP.YO |IIK-5
2 I1K-6
23 | £ Pemenue 3amau mo teme [Mpaktnye | [IK-6
é «Y CTOMYHBOCTH AUCTIEPCHBIX CKUe
> CUCTEM. 3a1aHus
110 TEME
24 | _ ~ | [lomyuenue u onpeneneHue Tuna [Tposepka | I1K-3
é g ; é[ SMYITBCHH oruerano | IIK-4
E o 8 JIP. YO [1K-5
S5 EE IK-6




KouanoxkBuym Ned o Teme 4 CobGeceno | [IK-6
«Y CTONYUBOCTD, MOJIEKYJISIPHO- BaHHC B
KUHETUYECKUE M ONTUYECKUE (opwme
CBOICTBA TUCHIEPCHBIX CUCTEM KOJLTOKBH
yma.
[IpakTuue
CKHUe
3aJlaHus
25 HTorosast KOHTpoJIbHAs paboTa 2 ITposepka | [IK-6
2 1o reme «IloBepxHOCTHBIE KP
:;: ) SIBJICHUS U IUCIIEPCHBIE CHCTEMBD)
S = &
AEgt
o522
o B g9
=& &S

4.3.2. IlepedyeHb TeM (BONMPOCOB), BLIHOCHUMBbIX HA CAMOCTOSITEIbHOE H3YUeHHe

CaMOCTOSITE/ILHOH padoThI CTY/ICHTOB

Ne /i Tema 3ananue dopmupyemas NAK

KOMIETSHIIHSI

1 Tepmonunamuka [Tonroroska k koyutokBuymy Nel | T1K-3, I1K-4, I1K-3,2
MMOBEPXHOCTHBIX (cM. BOTIPOCHI TEKYIIETO [TK-5, T1IK-6 I1K-4.3
SBJICHUI KOHTpoJisi). Hanucanue oTueToB [1K-5.2

o JIP, BeIOJIHEHNE [1K-6.1
MPAKTUYECKUX 3aJaHUM.

2 [ToBepxHOCTHBIE [TonroroBka k komtokBuymy Ne2 | T1K-3, I1K-4, [1K-3,2

SBJICHUS. (cM. BOTIPOCHI TEKYIIETO [K-5, T1K-6 [1K-4.3
KoHTpoJIst). Hamucanue otyetoB I1K-5.2
o JIP, BEIIOJIHEHE I1K-6.1
MPAKTUYECKUX 3aJaHHH.

3 OnexrpokuHeTndecku | [loaroroBka k kosutokBuymy Ne3 | T1K-3, ITK-4, I1K-3,2
€ SIBJICHUS B (cM. BOTIPOCHI TEKYILETO [1K-5, T1K-6 I1K-4.3
JIACIIEPCHBIX KOHTpoJisi). Hanncanue oTueToB I1K-5.2
CHCTEMax o JIP, BeImoNIHEHNE I1K-6.1

MPAKTUYECKUX 3aJaHUI.

4 JInoobHbIE [TonroroBka k komtokBuymy Ne3 | T1K-3, [1K-4, [1K-3,2

JIMCTIEPCHBIE CUCTEMBI | (CM. BOIIPOCHI TEKYIIETO [K-5, T1K-6 [1K-4.3
KOHTpouis). Hanmcanue oTueTos I1K-5.2
o JIP, BEINIOJIHEHNE I1K-6.1
MPAKTUYECKUX 3aJaHHIA.

5 JlnodunsubIe [Tonroroska k koyutokBuymy Ne3 | TIK-3, I1K-4, [1K-3,2
JUCIIEPCHBIE (cM. BOTIPOCHI TEKYIIETO [1K-5, T1K-6 I1K-4.3
CHCTEMBI. KOHTpoJs1). Hammcanue otueToB ITK-5.2

o JIP, BeImoIHEHNE I1K-6.1
MPAKTUYECKUX 3aJaHUI.

6 Y CcTOHYUBOCTE [TonroroBka k komtokBuymy Ned | T1K-3, I1K-4, [1K-3,2

JIMCTIEPCHBIX CHCTeM | (CM. BOIIPOCHI TEKYIIETO [K-5, T1K-6 [1K-4.3
KOHTpouisi). Hanmcanue oTueTos I1K-5.2
o JIP, BEIOJIHEHNE I1K-6.1
MPAKTUYECKUX 3aTaHHH.




7 MonexynsipHo- [TonroroBka k komutokBuymy Ned | T1K-3, I1K-4, [1K-3,2
KHHETHYECKUE U (cM. BOIIPOCHI TEKYILErO [1K-5, TIK-6 I1K-4.3
ONTHYECKHUE CBOWCTBA | KOHTpOJs). Hamucanue oTueToB [1K-5.2
JIUCTIEPCHBIX CUCTEM o JIP, BeImonHEeHUE [1IK-6.1

MPAKTUYECKUX 3aJaHUM

8 Mukporetreporernbie | IloaroroBka k kosokBuymy Ne4 | T1K-3, I1K-4, [1K-3,2
U rpyooucnepcHbie | (CM. BOIPOCHI TEKYILETO [1K-5, T1K-6 [1K-4.3
CHCTEMBI KOHTpOJIs1). Hammcanue orueToB I1K-5.2

o JIP, BeIONHEHME [1K-6.1
MPAKTUYECKUX 3aJaHHH

MeToanuyeckne yKa3aHusl 10 OPraHU3alUU CAMOCTOSATEIbHOI Pad0ThI CTYIEHTOB

CamocrosTenbHass paboTa CTYIEHTOB, CBSi3aHHash C IOJATOTOBKOH OTYETOB IO
BBIIIOJTHEHHBIM J1a00paTOPHBIM padoTaM, 3aKpEIUIEHHEM TEOPETUYECKOro MaTepuaja B BUIE
pelIeHus 3a/1a4 U MOATOTOBKH K KOJUIOKBUYMaM, IIPOBOJIUTCS BO BHEAYAUTOPHOE BpEMSI.

Cmpykmypa omuema no 1abopamopHou pabome:
1. Ilenp paGoOTHI.
Teoperuueckas 4acTh.
3. BhImonHeHHE pacyeTHBIX, rPaGUUECKUX U KOHTPOJIHHBIX 33JaHUN B COOTBETCTBUU C

no

METOJMYECKUMU YKa3aHUSIMHU K Kaxk 01 padore.
4. BpIBOJ (Ha OCHOBE MOJIYYEHHBIX PE3YJIHTATOB).

MGTOZII/IIIGCKI/IC PEKOMEHAAOK II10 BBIIIOJIHCHUIO H O6pa6OTK€ SKCIICPUMCHTAJIbHBIX
JaHHBIX IIO Ka)KﬂOﬁ na60paT0pH0171 pa60Te OIMUCaHbl B MCTOAHUYCCKHUX PCKOMCHIAAIMAX,
IMMOATOTOBJICHHBIX ITpETIOAaBaTCIAMU Ka(beI[pLI.

1. benpix JI.b. [loBepxHOCTHBIE ABNEHUS (METOAMYECKHE PEKOMEHIAIMHN K MPAKTUKYMY).
Hpxyrck: UpkyT. roc. yH-T, 2006. — 54 c.
2. benbix JI.b. lucnepcusie cucteMbl. KuneTnueckue CBOWCTBA JUCIEPCHBIX CHUCTEM, UX

YCTOMYMBOCTh M KOAryJsilus (METOAMYECKHE PEKOMEHJAINH K npakTukymy). Upkyrck: Upkyr.
roc. yH-T, 2006. — 48 c.

3. benbix JI.b. /lucniepcHble CUCTEMBI: ITOJIy4EHUE, ONTUYECKHUE U IIEKTPUYECKUE CBOMCTBA
(MeToaMuecKkre peKoMeHJaluu K npakTukymy). Upkyrcek: Upkyt. roc. yu-t, 2008. — 48 c.

[Tpumeps pelieHus: THTOBBIX 3a/1a4 MPEACTABICHBI B PEKOMEHIYEMbIX Y4€OHBIX TOCOOMSIX
Y 33JJaUHUKAaX M0 KOJUIOMIHON XUMUH.

1. Tumnossle pacueTsl O (pu3HyYeckoit 1 KomongHoN xumu [Tekcr] : yueb. mocodue / A. H.
Bacroxkosa [u ap.]. - CII6. [u ap.] : Jlans, 2014. - 139 c. ; 20 cM. - (Y4eOHUKH AJIs BY30B.
CrenmanbHas TuTeparypa). - buommorp.: ¢. 138. - ISBN 978-5-8114-1605-9.

2. Komnowanast xumust. [Ipumeps! u 3a1a4u : yaeOHoe mocobue st By3oB / B. @. Mapkos, T.
A. AnekceeBa, JI. A. bpycuuisiaa, JI. H. Mackaesa ; moa Hay4yHo pegaknueit B. @.
MapkoBa. — Mocksa : M3natenscTBo FOpaiit, 2022. — 186 c. — (Bricmiee o6pa3oBanue).
— ISBN 978-5-534-02639-9. — URL : https://urait.ru/bcode/492252

4.5. TlpumepHasi TeMaTHKa KypPCOBBIX padoT (MPOEKTOB) (npu Haruuuu)




V. YYHEBHO-METOAUYECKOE U THO®OPMAILIMOHHOE OBECIIEYEHUE
AN CHUIIIINHBI
a) OCHOBHAsI JIUTeparypa

1. Hlyxkwn, E.JI. Kommonngnas xumus [DneKTpoHHBIN pecypc] : yuel. mns OakamaBpoB, IS
cryn. By3oB / E. A. Amenuna. - 6-¢ uza. - OBK. - M. : Opaiir, 2012. - (bakanaBp). - Pexxum
nocryna: D43 : "bubmmotex". - Heorpanuu. mocrtym. - ISBN 978-5-9916-1619-5.+

2. Ilyxwun, E.JI. Kommongnas xumust [Tekct] : yaeOHUK a1 6akaiaBpoB : Juisl CTy. By30B / E.
. Ulyxun, A. B. Ilepuos, E. A. AmMenuna. - 6-¢ uzn. - M. : IOpaiit, 2014. - 444 c. ; 22 cM. -
(bakanaBp). - bubsmmorp.: c. 433. - [Ipeam. yka3s.: c. 434-441. - ISBN 978-5-9916-1619-5. +

3. ®ponos, F0. I'. Kypc xommoumHoi xumuu. IloBepXHOCTHBIE SIBICHHS M JUCHEPCHBIC

cucreMmsl [Teker] : yueb. nus pus.-texnon. cuen. By30B / FO.I'. ®ponos. - 2-e uza., nepepad.
u jom. - M. : Xumus, 1989. - 462 c. : uin. ; 22 cm. - ISBN 5724502445 bubnuorp.:c.452-
[Mpeam.ykas.:c.454-463. (25 sk3)

0) JoMOTHUTEIbHAS JINTepaTypa:
1. Cymm, bopuc JlaBumoBud. OcHOBbI koiutougHoW xumuu [Tekcr] : y4e® mns cTym.

yupex. BeicuL. mpod. obpaszoBanus / b. JI. Cymm. - 4-e usn., nepepad. - M. : Axkagemus,
2007.-239¢.; 21 cm. - ISBN 978-5-7695-5438-4.

B) EpPUOANYECKUE U3TAHUS (NpU He0OX00UMOCU)

I') CIUCOK ABTOPCKUX METOAMYECKHX Pa3padoToK:

6 DUOC UT'Y pazmewenvi memoouueckue yKazanus K 1a00pamopHbim pabomam:

https://educa.isu.ru/course/view.php?id=46389

1. benbix JI.b. IloBepxHOCTHbIE $BJIECHHSA (METOJUYECKUE PEKOMEHAALUU K MPAKTHKYMY).
Upxkyrtck: UpkyT. roc. yu-t, 2006. — 54 c.

2. bensix JIb. JlucnepcHble cuctembl. KuHeTnueckue cBOMCTBAa TUCIEPCHBIX CHUCTEM, HX
YCTOMYMBOCTh W KOAryJsilusi (METOJAMYECKHME PEKOMEHJAIMM K NpakTHKyMmy). MpkyTck:
HpkyT. roc. yH-T, 2006. — 48 c.

3. benwix JI.b. JlucnepcHple CHCTEMBI: TOJTYYEHHE, ONTHYECKHE M DIIEKTPHUYECKHE CBOICTBA
(MeToaMUecKue peKOMEHJaluu K npaktukymy). Upkyrck: Upkyt. roc. yu-1, 2008. — 48 c.

Il) 0a3bl JaHHbIX, I/IH(l)OpMa].[I/IOHHO'Cl'lpaBO"leIe H MOUCKOBBIC CHCTEMBbI

=

http://www.chem.msu.ru/rus/chair/colloid.html
wim http://www.chem.msu.ru/rus/teaching/colloid.html

HTTP://WWW.CHEM.MSU.RU/RUS/TEACHING/COLLOID.HTML

JlaHHBI MHTEPHET HCTOYHUK — 3TO CAUT MOCKOBCKOTO TrOCYAapCTBEHHOTO YHUBEpPCHUTETA
(crpanuma kadeApbl KOJJIOUTHOM XUMHU XHMHUYECKOTO (akylnbTeTa), Ha KOTOPOM
MPEJCTABICHBl METOJANYECKHE MAaTEpUAIIbI M0 KOJUIOMIHON XMMHUH, MporpaMmMa KOJUIOKBUYMOB
Y DK3aMEHAIMOHHBIE OUJIEeTHI.


https://educa.isu.ru/course/view.php?id=46389
http://www.chem.msu.ru/rus/chair/colloid.html
http://www.chem.msu.ru/rus/teaching/colloid.html
http://www.chem.msu.ru/rus/teaching/colloid.html

VI.MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE JUCIHUIIJINHbI
6.1. YueOHO-1a00paTopHOe 000py/10BaHNE:

[lomemenuss  uis  mpoBeleHUsS  JEKUMOHHBIX M JIaOOpaTOpPHBIX  3aHATHUH,
YKOMIUIEKTOBAaHHBIE HEOOXOIMMBIM 00OpyaOBaHHEM, MpuOOpHOW 0a30if M peakTuBaMH, a
UMEHHO:

- ayOUTOPHH, OCHAIICHHBIE MYJIbTUMEIUUHBIMA CpPEACTBAMH, IS MPOBEICHUS
ayIUTOPHBIX U MPaKTHYEeCKuX 3aHaTuil (ayd. 402, 426, 303); aya. 5, 402, 426 o6opynoBaHbl
myiabTuMeauitHbIMEA TipoekTopamu (InFocus IN 105 (3D Ready), HacTeHHBIMH SKpaHAMH,
Hoyroykamu Samsung NP 300T5A-A0FRU.

- - KOMITBIOTEpHBIH Kiacc kadenpbl ¢usmdeckoit n komtougHou xumuu (ayn. 303). ObGmee
KOJIMYECTBO E€IMHUI BHIUUCIUTEIbHON TeXHUKU — 5: Pentium IV — 1 wr.; Pentium Il — 1 mr.;
Pentium | — 3 mt. iMeercs JIokaJibHAs CETh.

naboparopuble  mpakTukymbl  (aya. 308, 313), ocHalleHHBIE  CIEIYIOIINM

000pyI0BaHUEM:

Ne n/m HanmenoBanue KonunuectBo
1 dorokonopumerp DPIK-60IT 1
2 dorokonopumerp KD-77 1
3 ®otokonopumerp KP-17 2
4 OnTtuuecknii Mukpockon MBC-9 2
5 Muxkpockon MBC-9 ¢ KOHIEHCOPOM TEMHOTO TOJIsI 2
6 Ocgerutens MO-19 2
7 Mukpockon «buosany 2
8 Konopumerp KOK-2MII 1
9 I"'eneparop curnanos I'-33 1
10 Peoxopansiii moct P-38 2
11 YcTaHOBKa /1715 ONIPEIETIEHHS] KPAeBOIo yriia 1
12 [TpuGop 1st onpeeseHnst TOBEPXHOCTHOTO HATSHKEHHSI METOZIOM 8

Pebunnaepa
13 Beco BJITK-500 1
14 [Tpubop st anexTpodopesa 3
15 Bempsimurens 100-300 B 2
16 DNEKTPOIUINTKA 4
17 HakioHHBIN MaHOMETP 2
18 BepTukanbHblii MAaHOMETP 6
19 CenumentoMerp PUrypoBCKOro 4
20 ToMoreHu3arop 2
21 MenHbie S7EeKTPOIbI 4
22 CekyHomMep 6
23 [lItaTtuB 16
24 Habop xuMudeckoit mocyapl (CTakaHbl, IPOOUPKHU, TIIOCKOIOHHBIE

KOJIOBI, MEPHBIEC KOJIOBI, IIMJIUHIPHI U T.J1.)

6.2. IlporpamMHoOe obecnieyeHme:

6.3. Texnn4yeckue M 3JIeKTPOHHbIE CPEACTBA:



VI1.OBPA3OBATEJIBHBIE TEXHOJIOI'MHA

B mpomecce wusyuenus mucummuimHbl  «KommompHas XMMHS» UMTAIOTCS  JICKLUH,
NPOBOJATCS KOHTPOJBbHBIE U JabopaTOpHBIE pPAaOOTHI, KOJUIOKBUYMBI, Pa300p KOHKPETHBIX
CUTYallUii C MCIIOJIb30BaHUEM TACCUBHBIX, aKTUBHBIX U HHTEPAKTUBHBIX (POPM 00ydEHUSI.

Axmusenvie ¢popmur 006yuenus. Ha mabopaTopHBIX 3aHATHUSIX, KOTOPBIE COCTABIIAIOT Oosee
MOJIOBUHBI OT KOHTAKTHOH pPa0OThI, KaKIbIH CTYICHT BBIIOJHIET JIAOOpaTOpHYIO paboTy
UHIMBHIyabHO. Takoil BHJ opraHu3anuu OOy4YeHHs CIIOCOOCTBYET NMPHOOPETEHHIO HABBIKOB
CaMOCTOSTENIFHOTO BE/ICHHSI SKCIIEPUMEHTAIBHBIX PadOT, MPAKTHYECKUX HABBIKOB OOpAIICHUS U
paboOTBl C pa3IMYHBIMH XUMHYECKHMH BELIECTBAMHU M JIAOOPAaTOPHBIM 00OPYIOBAaHHUEM,
U3MEPHUTEIBHONW  anmmapaTrypod, OpraHu3alMd  METOAMKHM  JKCIIEPUMEHTAIBHBIX  pador,
COCTaBJICHUSI TPOTOKOJIOB OTYETOB XHMMHUYECKHX SKCIHEPUMEHTOB, a TaKKE MPAKTUYECKOTO
HOJATBEPKICHUSI TEOPETHUECKUX MOJOXKEHUN KOJJIOMAHONM XUMHHM O CBOMCTBAaX TUCIIEPCHBIX
CHCTEM U TOBEPXHOCTHBIX sBICHUSAX. [I0ArOTOBKA OTYETOB MO KaXKJ0i JlabopaTopHO pabdoTte
dopMupyeT yMeHHE NPOBOIUTH TEPBUYHBIA aHAINW3 PE3yJbTaTOB C YYETOM 3aKOHOB U
3aKOHOMEPHOCTEH, (POPMYIHPYEMBIX B paMKax KOJJIOWJHOW XUMHH, MPEICTABISATh PE3YIbTaThI
OIIBITOB U PacYETHBIX PadOT, IPaMOTHO (hOPMYITHPOBATH BHIBOJIBL.

3akperieHue TeOPETUYECKUX MOJOKEHUH KOJUIOMJHOW XUMHM (OCHOBHBIX 3aKOHOB U
3aKOHOMEPHOCTEH, OMPE/ICISIONINE TOBEPXHOCTHBIC SIBJICHHUSI U CBOWCTBA JUCIEPCHBIX CHCTEM)
NPOBOJIUTCS B BUJIEC MHTEPAKTHBHOIO OOYYEHHUS — KOJUIOKBHYMOB, M BBITIOJIHEHUS PACUETHBIX
3ajad.

HaumeHoBaHue TeM 3aHATHI ¢ MCII0JIb30BAHHEM HHTEPAKTUBHBIX (OpPM 00yUeHuUsI:

®opma / Metos Kon-Bo
Ne Tema 3ansaTHA Bun 3ansTus
MHTEPaKTUBHOI'O 00Y4YeHUs 4acoB
TepmoanHamuka
naboparopubie/ | ['pynmoBas muckyccuns /
1 ITOBEPXHOCTHBIX 4
. MPAaKTUYECKUE | KOJUIOKBUYM
SIBJICHUI
2 IloBepxHOCTHBIE naboparopubie/ | ['pynmoBas muckyccuns / 4
SIBJICHUS MIPaKTUYECKHE | KOJUIOKBHYM
JucniepcHble CUCTEMBI. naboparopueie/ | I'pynnosas auckyccus /
3 ONEKTPOKMHETUYECKUE | IPAKTHUYECKUE KOJUIOKBUYM 4
SIBJICHUS
MounekynspHo- naboparopuble/ | I'pynmosas auckyccus /
4 KMHETUYECKUE CBOWCTBA. | IPAKTHYECKHE KOJUIOKBUYM 4
YeToiunBOCTb
JIMCIIEPCHBIX CUCTEM

-
(@]

Hroro gwacos

VIII.OHEHOYHBIE MATEPHUAJIBI JJISI TEKYIIEI'O KOHTPOJIS 1
MMPOMEXYTOYHOM ATTECTAIINA

Ouenounsie cpeacraa (0OC):

O1neHouHBIE CPEACTBA TEKYIIEro KOHTPOJS (OPMHUPYIOTCS B COOTBETCTBUU C
[TonoxxeHneM o OamIbHO-pPERTUHTOBOI cucteme MpKyTCKOro rocy1apcTBEHHOIO YHUBEPCHUTETA.
Ha3naueHue OIIGHOUHBIX CPEJICTB TEKYLIEr0  KOHTPOJIS - BBIIBUTH Yy OOyYaroIIUXCs
c(hOpMUPOBAHHOCTHh KOMIICTCHITHH:

MartepuaJbl 1Jis1 IPOBEACHUS TEKYIIEro H NPOMeKyTOYHOr0 KOHTPOJISI 3HAHUH



CTY/1€HTOB:

Ne Bun xontposs KonTtposnupyemsbie TeMbI Komnerennuu,
(pasyensr) KOMITOHEHTHI
KOTOPBIX
KOHTPOJIUPYIOTCS

1 Breimonnenue nadoparopasix | Tepmonunamuka [1K-3, I1K-4, T1K-5,
pa6ot. Otuet mo JIP. MMOBEPXHOCTHBIX SIBJICHUHN MK-6
CobecenoBanue B popme
kosutokBuyma. [Ipaktuyeckoe
3a/1aHue

2 Brimonnenue nmadoparopasix | [ToBepxHOCTHBIC ssinenus | [1K-3, [1K-4, [1K-5,
pab6ot. Otuer mo JIP. (amcopOrusi, cCMaYMBaHHUE) MK-6
CobGecenoBanue B hopme
KoJulokBHuyMa. IIpaktuyeckoe
3aJlaHue

3 Brinonnenue nadbopatopHbix Jlmopumeaeie w  nmmodobuwie | [TK-3, TIK-4, T1K-5,
pab6ot. Otuert o JIP. JUCTIEPCHBIE CUCTEMBL. | [TK-6
CobecenoBanue B hopme DIIEKTPOKMHETHUECKUE
KostokBuyma. [Ipaktudeckoe | siBICHUS.
3a/1aHKe

4 BrinonnHeHue 1abopaTopHbIX YcroluuBocth u MojekynsapHo- | [1K-3, [TK-4, TIK-5,
pabot. Otuert mo JIP. KHHETHYECKHUEC CBOMCTBa [K-6
CobecenoBanue B hopme JUCTIEPCHBIX CUCTEM
KoJulokBHyMa. IIpakTuyeckoe
3aJlaHue

3) KP [ToBepxnoctueie siBienuss u | [IK-6

JAUCTICPCHBIC CUCTCMBIL

JleMOHCTPALMOHHBII BAPMAHT KOHTPOJIbHOI padoThI

Ilpumep 1. Ha makeTax MOJIOKA YKa3aHO, 9TO COJIepkaHue xkupa coctarisier 3.2%. Onpenenure

00BEM M YHCIEHHYI0 KOHLEHTPALMIO TUCHEPCHOM (a3bl B yIakoBKe MoJoka o0bemoM 1 muTp,

€CJIM TUaMEeTp KHPOBBIX Kamesb paBeH 85 MKM.

Hpumep 2. Jina nonydernus 3oms AgCI cmemramu 10x10° m3 0,02 1 pacteopa KCl n 100x10° M3

0,05 = pactBopa AgNOs3. Hammmure ¢hopMyily MUTIEILTBI 3TOTO 30J1s1 M YKaXKHUTE HAIPaBJICHUE

JIBIDKEHUSI YaCTHIL TIPH dJIeKTpodopese.

Ilpumep 3. Onpenenute CKOPOCTh oceAaHus yacTull paguycoMm 10 MM, oOpasyronmxcs nocie

nomona 3eper kope B Boje (¢ = 1x10° Ilac) u B Bosayxe (n = 1.81x107 Ilaxc); mWIOTHOCTH

kode paBHA 1.1x10% kr/mM®, a BOmBI W Bo3ayxa mpu 293 K 1x10% kr/mM® u 1.205 xr/m®

COOTBECTCTBCHHO.




BOITPOCHI IS COBECEJJOBAHMUSA

KoanoxkBuym Nel. TepMoauHaMUKA MOBEPXHOCTHOIO CJIOS.

1.

[ToBepxHocTHOE HaTspDkeHWe. CuHiloBass M JHEPreTUYEecKas: TPAKTOBKH TTOBEPXHOCTHOTO
HATsDKEHUS. MeTonbl HM3MEpeHHs TOBEPXHOCTHOTO HATSHKCHHUS Ha JICTKOIMOIBUKHBIX
rpanunax paszaena ¢as. [IpaBuno AHToHOBA.

Metoa ciiosi KOHEYHOH TONIIUHBI M METOJl W30BITOYHBIX BEJIMYUH TEPMOIMHAMHUYCCKUX
dbyHKumi moBepxHOCTHOTO ciosi (I'n66c¢). [ToHsATHE O MOBEPXHOCTH pa3phiBa U pa3eisaiomen
noBepxHOCTH. OOOOIIEHHOE ypaBHEHHE MEPBOIO M BTOPOTO 3aKOHOB TEPMOJIWHAMHKH IS
MMOBEPXHOCTHU pa3phiBa (as.

CBsI3b MOBEPXHOCTHOTO HATSHKCHUS C TEPMOJINHAMHYCCKUMHE MTOTCHITHAIAMH.

3aBUCUMOCTh TEPMOJUHAMHYECKHX (DYHKIMA TOBEPXHOCTHOTO CJOS OT TEMIIEPAaTyphl B
YHCTHIX OJJHOKOMIIOHCHTHBIX KHJIKOCTSIX HA TPAHUIIE pa3Jiena ¢ COOCTBEHHBIM MapOM.

KosutokBuym Ne2. [ToBepXHOCTHBIE sIBJIEHHS (2COPOIHsI, CMAYHBAHME)

CmauuBanue. KpaeBoii yron. VYpaBuenue FOHra (cuiaoBod BBIBOA) M €ro aHalu3.
CootHorieHus Mexay paboTaMu aare3uy U KOre3uu Ipu cMayuBaHuu. Y paBHeHus Jlonpe u
FOnra-/{ronpe. M30upaTenbHoe CcMayMBaHUE KaK METOJl XapaKTEPUCTUKH IMOBEPXHOCTEU
TBEPJBIX Tel (TMOPHIBHBIX U THOPOOHBIX). DoTanusl.

OO611as xapakTepuCcTHKa COPOLIMOHHBIX ITPOLIECCOB, OCHOBHbBIE MIOHATHUS U OIIPEIEICHHUS.
dyHIaMeHTalIbHOE aJicopOroHHOe ypaBHeHue [mO06ca (TepMOAMHAMUYECKUM BBIBOJ).
Anamm3 ypaBHeHUs [ 100ca. [lonoxkuTenbHas u oTpuIaTeNbHas aacoponus

3aBUCHUMOCTh TTOBEPXHOCTHOTO HATSKEHHsSI OT KOHIeHTpauuu pactBopa ITAB. YpaBuenue
[Iumxkosckoro. [Ipasuno TpayGe-/ltokiio

Oprannueckue [1AB u [TMAB, ux kinaccudukarms.

Ctpoenune MoHocioeB pactBopumbix [IAB. JIBymepHOoe cocTosiHME BelIecTBa B
a7IcOpOLIMOHHOM CJI0€, OPUEHTAlMsI MOJEKYJd B Pa3psDKEHHBIX W B HACBIIIEHHBIX CIIOSX.
Pacuer pasmepoB monekyi [TAB.

AncopOuusi razoB Ha TBepAod noBepxHOcTU. lloHsTHe O (u3MUECKOM M XHMHUYECKOU
aacop6Omuu. Kpurtepun ¢uszndeckol um xumudecko aacopobumu. M3oTepmbl ancopOiuu
ra3oB. YpaBHEHHE U30TEPMBI aacopOruu OpeitHmxa, ero aHaims.

Teopuss MOHOMOJEKYJSIpHOW ancopOuuu JI HrMIOopa. YpaBHEHHE HM30TEPMBI aJICOPOIUU
JI>HrMIOpa U ero aHayus.

MonekynspHas aacopOLus U3 pacTBOPOB Ha TBEPAOH MoBepXHOCTH. [IpaBuino ypaBHUBaHUS
nossipHocTel PeOunepa.

10. NonHas amcopOIus U3 pacTBOPOB.

KounokBuym 3. JIuopuiabHbie u Juo(odHbIE TUCTIEPCHBIE CHCTEMBI.

DIeKTPOKMHETHYECKH e SIBJICHUS.

1.
2.
3.

Mertoab! nonyueHust TM0()OOHBIX TUCHEPCHBIX CUCTEM

OCHOBHBIE METO/IbI OUUCTKH 30JI€H (AMaNu3, AIEKTPOANAIHN3, YAbTpaUIbTPALINs).
TepmoauHamMuka  oOpa3oBaHMs  JMOQWIBHBIX  KOJJIOMAHBIX ~ CHCTEM;  KpUTEpHii
CaMONPOM3BOJILHOTO AucHeprupoBanus (kputepuiit Pedunnepa-Llykuna).



Munennoo6pazoBanue B pactBopax I[IAB. Munemner [Naptiau, Mak-bena. Kputndeckas
KOHIIeHTpanus  murnemooopazoBanus (KKM). ®akroper, Binusronme Ha KKM.
TemneparypHas 3aBucumocth KKM, nmarpamma ¢aszoBbIx cocTosiHuM, Touyka Kpadra.
OcHoBHbIe MeToAbI onpeaeneHuss KKM.

DNEKTPOKUHETUYECKUE SIBJICHUSA: DJIEKTpodope3, 3JIEKTPOOCMOC, MOTEHIMAl TEYeHHUs,
MOTEHLIMAJ CeTUMEHTALINH.

HBorinoit snexrpudeckuii cioit (IIC). Ilpuunnbl obpazoanus JIOC. Moxaenu ctpoeHus
JOC (reopuu I'enbmroubiia, I'yu-Henmena, [ltepna).

DNEKTPOKMHETUYECKUI TMOTEHIMAN; TPaHULla CKOJbXeHUs. BnusHue uHaud@epeHTHsIX u
HEeUHAU(PPEPEHTHBIX 3JIEKTPOJIUTOB Ha JJIEKTPOKMHETHUYecKud mnoreHuuman. Ilepesapsnka
MOBEPXHOCTU. METO/Ibl OIpeieTICHHs 3JEKTPOKMHETUYECKOT0 MOTEHIIHANIA.

MunennspHas Teopus CTpoeHHs JTH0(POOHBIX 30JIEH.

KostokBuyM 4. YcTOWYMBOCTHL M MOJIEKYJISIPHO-KMHETHYECKHe CBOWHCTBA JAUCIEPCHBIX

CUCTEM

1. MonekynsipHO-KHHETHYECKHE CBOWMCTBA JUCHEPCHBIX cucteMm: nudy3us, OpOoyHOBCKOE
JIBU)KEHUE, OCMOC.

2. YCTOHYMBOCTB JMCIIEPCHOM cUCTeMbl. Buabl ycToiunBocTr aucnepcHbix cuctem (Ilecko).
@dakTOphl arperaTUBHOM W CEAMMEHTAIIMOHHON YCTOWYMBOCTH JHO(POOHBIX IMCIEPCHBIX
CHCTEM.

3. Teopus ycroitunBoctu runpodobusix 3omeit Jepsruna-Jlannay-®epes-Opepoexa (JJIDO).

4. CenuMmeHTaus B TUCIIEPCHBIX cucTeMax. CeIMMEHTallMOHHO-TU(PPY3HOE paBHOBECHE.

5. CeguMeHTAlMOHHBIA aHANU3 CycneH3uid U dSMynbcuid. KoHcTaHTa ceauMMeEHTalUU.
WuterpanbHas u auddepeHnnanbHas KpUBBIE paclpefeNieHuss M0 pa3MepaM YacTHIl;
MOCTPOCHUE UX U3 TAHHBIX 10 KWHETHUKE HAKOTJICHUS 0CaJIKa.

6. Koarynsmus. [IpaBuna koarymsmun. Kunernka koarynsauuu. Koarymsuusi cuibHO U ciabo
3apsHKEHHBIX 30J1eH (KOHIIEHTPAMOHHAs U HEHTpaIn3allMOHHAs KOATYJISIIH).

7. CycrnieHsuu.

8. Dwmysbcum.

[IpomesxyTouHast arTectanus (3x3amen) MPOBOAUTCS B (hOpME YCTHOTO cOOeCeIOBaHUS UITH B

BH/JI€ TECTOBBIX 3aJaHUI C OTKPBITBIMH BOIIPOCAMH.

MMPUMEPHBINA CIIUCOK BOITPOCOB K DK3AMEHY:

ZII/ICHepCHBIe CUCTCMBI. KJ'IaCCI/I(l)I/IKaHI/H/I JAUCIICPCHBIX CUCTEM.

CBoboanas moBepxHOCTHas sHeprus. [loBepxHocTHOE HaTspKeHHE. O000IIEHHOE YpaBHEHUE
MEPBOTO U BTOPOT'O 3aKOHOB TEPMOIMHAMHUKH JIJISI IOBEPXHOCTHU pa3phiBa ¢as.

CBs3b IMMOBEPXHOCTHOT'O HATSXKCHUA C TCPMOANHAMNYCCKUMH ITOTCHIIHAJIAMU.

3aBUCHUMOCTh TE€PMOJUHAMHYECKUX (PYHKIMHA TOBEPXHOCTHOTO CJIOS OT TEMIIEpaTyphl B
YHUCTBIX OAHOKOMITOHCHTHBIX XUJAKOCTAX HA 'paHUIIC pa3jciia C COOCTBEHHBIM mapom.
MGTOHLI HU3MEPCHHUA MOBCPXHOCTHOI'O HATSXKCHHA Ha JICTKOIIOABHMIKHBIX I'paHHUIAX pa3aciia
¢da3. OnpeneneHue MTOBEPXHOCTHON SHEPTHUHU TBEPABIX TEIL.

CwmaunBanue. Ypapaenue FOnra, J[ronpe u FOnra-/{ronpe. ®noramms.



10.

11.

12.

13.
14.

15.
16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.
33.

Kamwmnsapasie sBnenns. 3akoH Jlammaca s mapooOpasHOW TMOBEPXHOCTH. YpaBHEHHUE
IOnra-Jlamnaca nns Hecepuuecknx moBepxHocren. Y pasHenue XKropeHa.

3aBUCHUMOCTh JIaBJICHUS HACBIIIICHHOTO Tlapa OT KPUBU3HBI IOBEPXHOCTH paszjelna
cocymecTByromux ¢as. Ypasuenue Tommcona-KenbBuna.

OO61mas xapakTepucThKa COpOLMOHHBIX MTPOLIECCOB.

AncopOmusi Ta30B Ha TBEPAOM MOBEPXHOCTH. YpaBHEHHE HM30TEPMBbI aacopouuu
OpelHanmxa.

Ancopbumsi. ®yHaaMeHTaabHOe aicopOIoHHOe ypaBHeHue ['100ca u ero mpuMeHeHue s
I'PaHULbl ra3-KUIKOCTb.

Teopuss MOHOMOJEKYIApHOW ancopOumu JIPHrMIOpa; BBIBOJ YpaBHEHHUS H30TEPMBI
a7icopOLIMU U ee aHaJIH3.

MonekynsipHasi aacopOLs U3 pacTBOpa Ha TBEPAOH MOBEPXHOCTH.

AncopOuusi SJEKTPOJIUTOB Ha TBEPJAOW IMOBEPXHOCTU: uU30OUparenpHass W OOMEHHas
azcopOIusi.

Oprannueckue [1AB u [TMAB. Knaccudukanus [1AB.

Crpoenne moHocnoeB [TAB. Pacuerst mapamerpoB moisekyn [TAB mo aacopOumoHHBIM
JTAaHHBIM.

3aBUCHUMOCTh TTOBEPXHOCTHOTO HATSHKEHHSI OT KOHIeHTpanuu pactBopa [IAB. YpaBHuenue
HIumkoBckoro. Tepmoaunamuueckoe obocHoBanue npasuia Tpayoe-/{rokio.

MeTo/b1 ONTy4YeHUs: U OYUCTKHU JTUO(GOOHBIX JUCTIEPCHBIX CHCTEM.

TepmoannaMmuka 00pa3oBaHus THO(PUIBHBIX KOJIOUTHBIX CHCTEM.

Munennoo06pa3zoBaHue B pacTBopax ITAB. Kputnueckas KOHIIEHTpaLUs
MULEI000pa3oBanust; paxkTopsl, Biaustonme Ha KKM.

Comoounuzanmsi. ConmoOunn3alus B HeBOJHBIX Cpeiax.

OnTHueckue cBOWCTBA JUCHIEPCHBIX CUCTEM: PAacCESHUE U MOTJIOIIEHUE CBETa B JUCTIEPCHBIX
cucremax. Hedenomerpusa, TypOounumerpus, yibTpamukpockomnus.  OnpeneneHue
KOHIIEHTPALIUH, pa3MepoB U (OpM YaCTULl ITUMHU METOJIaMH.

ONEeKTPOKUHETUYECKHUE SABICHMS: DJIEKTpPodope3, HIEKTPOOCMOC, IOTEHLUAN TEYEeHHUs,
MIOTEHLIAAJ CEIUMEHTALNH.

[Tpuunnbl 06pazoBanus U Mojaenu ctpoerus J9C.

ONEeKTPOKUHETUYECKUH ToTeHuuan. BinusHue uHaupdepeHTHbIX U HEeMHIU(P(EpPEeHTHBIX
ANEKTPOJIUTOB ~ HAa  JJEKTPOKMHETHYECKMM  MOTeHuMan.  MeToabl  OmpenereHHs
ANEKTPOKUHETHYECKOI0 NOTEHIInaIa

MuuennsipHasi Teopust CTpoeHus TMO(POOHBIX 30J1€H.

MonekynsipHO-KMHETHYECKHUE CBOMCTBAa AMCIEPCHBIX cucTeM: Jud¢y3us, OpoyHOBCKOE
JBIKEHUE. Y paBHeHUE DiHIITeHa-CMOIIyXOBCKOTO.

Bunel ycroitunBocTH nucnepcHbIX cucTeM. DakTopbl CEIMMEHTAlMOHHON M arperaTUBHOM
YCTOMYUBOCTH.

Teopus ycroituuBoctu ruipogoOHbIxX 30iel epsaruna-Jlannay-®epses-Osepoeka (IJIDO).
CenumeHTalys B TUCIEPCHBIX CUCTEMAX.

CenuMeHTAIIMOHHBIM aHANINU3 CyclieH3ul U aMynbcuid. MHTerpansHas u nuddepeHuanpuas
KpUBBIE paclpe/IesIeHUs [0 pa3Mepam YacTHI]

CenumenTanroHHO-1U( (G y3HOE paBHOBECHE.

Koarymsmus ruapodobubix komouaos. [IpaBuna koarymsuuu. Koarysasiuust cuiabHO U ciabo
3apsDKEHHBIX 30J1eH (KOHIEHTPAlMOHHAS U HEUTpaIu3allMOHHAs KOATryJIsIIHs).



34. Onoxynsuus, reTepOKOaryIIsIusl, aaarysins.

35. Kuneruka ObICTpO# 1 MEIJICHHOM CTaJANii KOATYIISIIIHH.

36. Cycnensuu: kiaccuukanus 1 CBOHCTBA.

37. Omynbcun.  Knaccudukanus osmynbeuit.  OOpamenune ¢a3 B dMynbcusix. MeToabl
paspylieHus 3mMynbcui. [IpakTnueckoe NpUMEHEHUE IMYIIbCUM.

38. Knaccuduxamus mopucTeix Teld MO pa3Mepy HOp U CTPOCHUIO MOPUCTON CTPYKTYpsl M.M.
JyOununa.

39. KonnyecTBeHHast XapaKTepUCTHUKA TOPUCTHIX TEII.

40. MonexynsipHble KpUCTaUIbl. LleonuThl.

41. MukpornopucTsie Tesna. AKTUBUPOBAHHBIE YTIIN.

42. KamuisipHasi KOHJIEHCAITUS.

43. .CTpyKTypUpOBaHHBIE CUCTEMBI, THUIIBI CTPYKTYP.

44. CTpyKTypHO-MEXaHUYECKHE CBOMCTBA AUCIIEPCHBIX CUCTEM

45. HpI0TOHOBCKHE U HBIOTOHOBCKHE JKUIKOCTH. 3akoHbl HptoToHa, Ilyaseiins u DiitHirelina.

INVIAHUPYEMBIE PE3YJIBTATBI OBYUEHUSA AJ1s1 ®OPMUPOBAHUA

KOMIIETEHIIUI
NHauKkaTopbl 10CTHKEHUS Pe3yabTaThl 00yueHus IIpouenypa oueHuBaHus
KOMIIETEeHIIU U (3HaTh, yMeTb, BJIA/IETh)
HJIK nik-3.2 Buageer: HaBbIKaMu NpOBeJICHUST | BolnonHeHne
[IpoBoaut XUMHUYECKHUX IKCIIEPUMEHTOB MPU | MPAKTUYECKUX PadoT.
AKCIIEPUMEHTAJIbHBIE PA0OTHl | UCCIICIOBAHUHU MTOBEPXHOCTHBIX OtyeTsl 110
110 TOTOBBIM METOUKaM SIBIIGHUH U paboTe ¢ 1ab0paToOpHBIM paboTam.

AUCTICPCHBIMH CUCTEMAMHU 110
I'OTOBBIM MCTOOMKAM.

HJIK nk-4.3 3HaeT: npaBuia COCTABICHUS Brimonnenue
CocrasisieT IPOTOKOJIBI IIPOTOKOJIOB UCTIBITAHUI PaKTUYECKUX paboT.
UCIBITAaHUHN, OTYETHI O XUMHYECKHUX IKCIIEPUMEHTOB U [Iporoxobl.
BBINOJIHEHHOM paboTe 1Mo OTYETOB IIPU UCCIIEA0BAHNN Otuetsl 10
3a/laHHOM popme ITOBEPXHOCTHBIX SIBJICHUN U 1a00paTOpHBIM padboTaMm.

paboTe ¢ TUCTIEPCHBIMU

CHUCTEMaMHU.

YmMmeer: mpoBoAUTH 00pabOTKY Otuetsl 110

pE3yJIbTaTOB XUMUYECKUX 1abopaTOpHBIM paboTam.

AKCIIEPUMEHTA MIPU UCCIIEI0BAaHUHI
MTOBEPXHOCTHBIX SIBJICHUN U
CBOMCTB TUCHIEPCHBIX CUCTEM, U
IIPEICTaBUTh PE3YJIbTATHI
9KCIIEPUMEHTOB B (hopMe OTyeTa.

HJIK nx-5.2 Bnaneer: HaBbIKaMu pabOTHI € Brimoanenune
BrinonusieT ctangapTHbIE COBPEMEHHBIMU XUMHUYECKUMH 1abopaTopHBIX PaboT.
omnepauuy Ha npubopamMu 1 Ha OTYeTh 10
BBICOKOTEXHOJIOTHIECKOM BBEICOKOTEXHOJIOTHIECKOM 1a6OpATOPHBIM paGoTam
000pyI0BaHUY IS 000pyIOBaHUH, IPUMEHSIEMOM

XapaKTEPUCTUKH ChIPbS, MIPY UCCIIEIOBAHUU

MIPOMEXYTOUYHOU U KOHEYHOM | MOBEPXHOCTHBIX SIBJICHUH U

MPOAYKIIUHA XUMHUYECKOTO CBOWCTB JUCIIEPCHBIX CUCTEM.

IMPOU3BOJACTBA




HJIK 1x-61

3HaeT TEOPETUUECKNUE OCHOBBI
0a30BBIX XUMHYECKHUX
JUCIUIUINH (HEOPraHUYECKOM,
OPraHUYECKOu,
AHAJTUTUIECKOH, PU3NUECKON
XUMUHU, XUMUHU
BBICOKOMOJIEKYJISIPHBIX
COCIUHEHUN, XUMHYICCKUX
OCHOB OHOJIOTHYECKHX
MIPOIIECCOB.) U CIIOCOOBI X
HCIIOJIb30BaHUS [IPU PELLICHUN
KOHKPETHBIX XUMHUYECKHUX
3a/1a4

3HaeT: OCHOBHBIE 3aKOHBI U
3aKOHOMEPHOCTH, OIUCHIBAIOIINE
MIOBEPXHOCTHBIC SIBJICHUS, U
OIpeIeNIAI0NIUe TOBEICHUE U
CBOMCTBA JUCIIEPCHBIX CUCTEM.

OtyeTsl 110
nabopaTOpHBIM paboTam.
CobecenoBanue B popme
KOJUTOKBUYMa.
[IpakTrueckue 3agaHus.
KP.

YMeer: npuUMEHATH
TEOPETUUECKHE OCHOBBI
KOJUIOMHON XMMUU IIPU aHAIHU3E
MOJTYYEHHBIX
AKCIIEPUMEHTAJIbHBIX PE3yJIbTaTOB
JUTSL pEeIIEHUSI KOHKPETHBIX
XUMHUYECKHX 3a71ay.

OtyeTsl 110
1abopaTopHEIM paboTam.
CobecenoBanue B hopme
KOJUTOKBHYMA.
[IpakTuyeckue 3aqaHusl.
KP.




HporpaMMa OLICHUBAHUSA KOHTPOJIHUPYEMBIX KOMIIeTEeHIIHIi:

Tema niu paszaen Kon nnaukaropa [lmanupyemsblid pe3ysbTaT [Tokazarens Kpurepuit Haunmenosanue
JIACIUILTHHBI KOMIIETCHIINH OLICHUBAHHUS 0ocC?
TK® | A
2 NAKnk-3.2 Baageer: Baageer Bemoauun JIPu  |[YO, O
Tepmonnnamuka | IlpoBoaut HAaBbIKaMU IPOBEACHHUS 9KCIIEPUMEHTAIILHBIMU IpeJICTaBUII
IIOBEPXHOCTHBIX | OKCIIEPUMEHTAIIbHBIE XMMHUYECKUX SKCIIEPUMEHTOB | HAaBBIKAMU OIIPENEICHUS OTYETHI 110
SIBJICHUI paboTHI IO TOTOBBIM IIPU UCCIEI0OBAaHUU TEPMOAMHAMHYECKUX 1a00paTOPHBIM
METOJIUKAM IIOBEPXHOCTHBIX SIBJICHUN 1 CBOMCTB IIOBEPXHOCTHOTO paboTtam.
paboTe ¢ TUCIepCHBIMU CJI0S1 UHAUBH1yaJIbHBIX
CHUCTEMAMH I10 TOTOBBIM BELIECTB.
METOIUKAM.
3HaTb: TeOpETUUYECKUE 3Haer: Brnaneer YO, O,
OCHOBBI KOJUIOMTHOM XUMHUH TEPMHUHOJIOTUIO U MaTEepUAIIOM, K, 113
3HaTh: IpaBUJIa COCTABJICHNS | IOHATUHHBIN anmapar IIPEJICTaBICHHBIM
MPOTOKOJIOB HCIIBITAHUI JIAHHOTO pa3zena B paszzeie 4.3 (2) -
XUMHUYECKUX IKCIIEPUMEHTOB M | KOJUIOMJHON XUMUH, CBsI3b | Bompocs! i g
OTYETOB NP HCCIEA0BaHUU ITOBEPXHOCTHOT'O YCTHOTO s
IIOBEPXHOCTHBIX SIBJICHUN 1 HaTSDKEHHUS © cobecesioBaHus, (‘%
NKrnika4.3 paboTe ¢ TUCIepCHBIMU TEPMOANHAMUYECKUMU KOJUIOKBUYM 1,
CocraBiseT IpOTOKOJIBI CUCTEMaMU. GyHKIMAMU. NeNe 1-4.
WCIIBITAaHUM, OTYETHI O YMmernb: npoBoAUTH, 00pabOTKy | 3HAeT: mpaBuia [IpencraBun
BBINOJIHEHHOH paboTe 1o pE3yJIbTaTOB XUMUYECKUX COCTaBJIEHUS IPOTOKOJIOB IIPOTOKOJIBI U
3alaHHON (popme DKCIIEPUMEHTA TIPH nst JIP. OTYETHI 110
UCCIJIEJOBAaHUH YmMmeet: 0OpabaThIBaTh 1a00paTOPHBIM
MOBEPXHOCTHBIX SIBJICHUN U pe3yNbTaThl onpeaeneHus | padboTtam.
CBOMCTB TUCHEPCHBIX CUCTEM, | TEPMOAMHAMMUYECKUX Bemmomamn 2/3
U TIPEJICTaBUTh PE3yJIbTAThI CBOMCTB MMOBEPXHOCTHOTO MPaKTUYECKUX
HKCIIEPUMEHTOB B (popme CJI0S1 UHAMBHYaJIbHBIX 3a/laHui.

OTYECTAa

BEILIECTB U MPEACTABUTH
pe3yabTaThl




HKCHEPUMEHTOB B (popme
OT4YeTa M0 331aHHOH (opme

NIKmks.2 Bananers: HaBbIKaMu paboTh ¢ | BiaieTs: HaBbIKaMu Brmonnwnn JIP, YO, O
BeinonHsaeTr craHAapTHbIE | COBPEMEHHBIMU XMMHUYECKUMH | Pa0OThl HA YCTAHOBKaX [TpencraBun
olepanuy Ha npubopaMu U Ha OIIpeeIICHUS OTYETHI I10
BBICOKOTEXHOIOTHYECKOM | BBICOKOTEXHOJIOTHYECKOM IIOBEPXHOCTHOTO 1a00paTOPHBIM
000pyI0BaHUM IS 000pyI0BaHUU, IPUMEHSEMOM | HaTSKEHUS 110 METOLY paboram
XapaKTEPUCTUKHU CBIPHS, IIpH UCCIIENOBAaHUHI Pebunnepa, npumMeHseMbIxX
MIPOMEKYTOYHOU U ITOBEPXHOCTHBIX SIBJICHUN U IIPHA UCCIIENOBAaHUU
KOHEYHOH MPOAYKLIUU CBOMCTB IUCIIEPCHBIX CUCTEM | TEPMOAMHAMHUYECKUX
XAMUYECKOI0 CBOMCTB ITOBEPXHOCTHOI'O
IIPOU3BOACTBA clos

3HaTh. TEOPETUUYECKUE OCHOBHI | 3HAET: Bnaneer K, K,

KOJUIOUIHOM XUMHUH : TEPMHUHOJIOTHIO U MaTepUaioM, O, 113
N Knke.1 OCHOBHBIE 3aKOHBI U NOHATUMHBIN anmnapar IIPEACTaBICHHBIM
3HaeT TEOPETUUECKUE 3aKOHOMEPHOCTH, JaHHOI'0 pasneia B paznene 4.3 (2)
OCHOBBI 0a30BBIX OIKMCBIBAIOIIIAE KOJUIOWTHOM XMMMH, CBsi3b | Bompocs! ms
XAMUYECKUX TUCHUTIINH IIOBEPXHOCTHLIE SIBIIEHUS, U IIOBEPXHOCTHOTO YCTHOT'O
(HEeOpraHu4ecKou, OIPEAEIISAIONINE IIOBEACHUE U | HATSDKEHUS C co0ece10BaHus.
OpraHUYeCKOH, CBOMCTBA JUCIIEPCHBIX CUCTEM. | TEPMOJAMHAMUYECKUMU Komnoksuym 1,
AHAIIMTUYECKOM, YMerb: IpUMEHATh GyHKIUSAMU. Bonpocs! Ne 1-4.
¢busnyeckoil Xumuu, TEOPETUUECKUE OCHOBEI Ymeer: IpUMEHATH
XUMHH KOJUIOUJTHOM XMMHH IIpU TEOPETUYSCKHE OCHOBBI Pewnn 2/3 u3
BBICOKOMOJIEKYIIPHBIX aHaJIn3€ MOIy4YEHHBIX KOJUIOUTHOM XUMHH I10 BCeX
COCIMHEHMI, XUMUYECKUX | SKCIEPUMEHTAIBHBIX TEPMOJINHAMUKE HPaKTHICCKNX
OCHOB OMOJIOTMYECKUX pe3yIbTAaTOB U IJIA PELICHUS TIOBEPXHOCTHOTO cnost s | 3aaanui B KP,
MIPOLIECCOB.) ¥ CIIOCOOBI UX | TUIOBBIX YUCIEHHBIX U peueHus TUITOBBIX HpeCTaBUI
HMCIIOJIb30BaHMS IIPH rpaduuecKkux y4eOHbIX 3aJjau. | YUCIEHHBIX U TpapuuecKkux | OTYETHI IO JIP.
pelIeHN KOHKPETHBIX y4eOHBIX 3ajau U aHaJIu3e
XAMUYECKHX 3a1a4 IIOJIYYE€HHBIX

OKCIIEPUMEHTAIBHBIX
pE3yALTATOB.

NAKnk-32 [IpoBogut Baageer: Baageer Bemomaun JIPu  |YO, O =




[ToBepXHOCTHBIE | IKCIIEPUMEHTAJIbHbBIC HaBBIKAMU MPOBEJICHUS SKCHEPUMEHTAIbHBIMU MpeICTaBUII
U KaluuIsipHbIe paboThI 110 TOTOBBIM XUMHUYECKHX IKCIIEPUMEHTOB HaBBIKAMU OIpe/IeTICHUS OTYETHI 1O
SIBJICHUS METOANKaM MIPU UCCIIEIOBAaHUU a7IcOpOIIMOHHBIX CBOWCTB B | JIA0OPATOPHBIM
MOBEPXHOCTHBIX SIBJICHUI U JTUCTIEPCHBIX CUCTEMAX. paboram.
paboTe ¢ TUCIIEPCHBIMU
CHUCTEMAaMH I10 TOTOBBIM
METOIMKAM.
3HaTh: TEOpETUUYECKUE 3Haer: Bnaneer VO, O,
OCHOBBI KOJIJIOUTHON XUMHUHU TEPMUHOJIOTHIO U MaTepHaIOM, Ko, 113
3HaTh: IpaBUiia COCTABICHHS | MOHATUHHBIN anmapar IPEJICTaBICHHBIM
MIPOTOKOJIOB MCITBITAHUI JTAHHOTO paszeia B paznene 4.3(3)
XUMHUYECKUX IKCIIEPUMEHTOB U | KOJUIOMJIHON XUMUH, Bompocsr st
OTYETOB IIPHU UCCIICIOBAHUU 3aKOHOMEPHOCTHU YCTHOTO
MOBEPXHOCTHBIX SIBJICHUI U azicopOLMU HA TPAHHUIIE co0ecenoBaHus,
pabote ¢ JUCTIEPCHBIMU pasnena (a3 u BIUSHUU KOJUTOKBHYM 2,
CUCTEMaMHU. ascopOLMOHHBIX cloeB Ha | Bompockl Ne 1-10.
YmeTb: TpoBOIUTE 00pabOTKY | cMauuBaHUE U JIp. IIpencraBun
NKnk4.3 pPEe3yNbTaTOB XUMHUECKUX CBOMCTBA JUCHEPCHBIX MPOTOKOJIBI U
CocraBmsieT TPOTOKOJIBI AKCIIEPUMEHTA MPHU CHUCTEM. OTYETHI 110
WCIIBITAaHUM, OTYETHI O HCCIIeI0BAaHUHT 3HaeT: npaBuia 1a00paTOPHBIM
BBITIOJIHEHHOW paboTe 1Mo MOBEPXHOCTHBIX SBJICHUH U COCTAaBJICHUS TIPOTOKOJIOB pabortam.
3aiaHHoM hopme CBOWCTB JUCIIEPCHBIX cucteM, | s JIP. Bermosamn 2/3
Y TIPE/ICTaBUTh PE3YIbTAThI Ymeet: oOpaboTath 1 MIPAKTUYECKHUX
HKCIIEPUMEHTOB B (hopMme paccuUMTHIBATH 110 3a/1aHU .
oTdera AKCTIEPUMEHTATbHBIM
JAHHBIM KOJIMYE€CTBEHHbBIE
XapaKTEPUCTUKU
a7IcOpOITMOHHBIX
MPOIIECCOB, CMAUYMBAHUS U
MPEACTABIATh PE3YJIbTATHI
JKCIIEPUMEHTOB B (hopme
OTYeTa M0 3aJaHHOoN dhopMme
N IKmke.1 3HATh: TECOPETUYECKHUE OCHOBBI | 3HAET: Bnaneer K, K,




3HaeT TeoOpeTHIECKHE KOJUIOUTHOM XUMHUH : TEPMUHOJIOTHIO U MaTepHUaJIOM, O, 113
OCHOBBI 0a30BBIX OCHOBHBIE 3aKOHBI U MOHSTUHMHBIN anmnapar [IPEICTABICHHBIM
XUMUYECKUX AUCLUIUIAH 3aKOHOMEPHOCTH, KOJUIOUTHOM XUMMH, B paszzeie 4.3 (3)
(HeopraHu4eckoi, OIIMCBIBAIOLIME TEPMUHOJIOTHUIO U Bompocsr s
OpraHUYeCKOH, [IOBEPXHOCTHBIE ABJICHUSA, U MTOHATUMHBIN anmapar YCTHOI'O
AHAJINTUYECKOH, ONpEACIAIOIINE TIOBEICHUE U | KOJUIOUJHOW XHUMHUH, cobecejoBaHus,
¢bu3nvecKoil Xumuu, CBOMCTBA JUCIIEPCHBIX CUCTEM. | 3aKOHOMEPHOCTH Komnoksuym 2,
XUMUHU YMeTb: IPUMEHSITh aJcopOIMyU Ha TPaHUIIS NoNe 1-10.
BBICOKOMOJIEKYJIIPHBIX TEOPETUYECKUE OCHOBBI pazznena ¢a3 v BIUSTHUU
COCIUHEHUH, XUMUYECKUX | KOJJIOMIHOW XUMHH IIPU aJIcOpOIIMOHHEIX cloe Ha | Perunn 2/3 u3
OCHOB OMOJIOTHYECKHX AHAJIN3€ ITOJIYYEHHBIX CMa4uBaHUE U Jp. BCEX
MIPOIIECCOB.) U CIIOCOOBI KX | KCIMEPUMEHTATBHBIX CBOMCTBA JUCIIEPCHBIX HPAKTUYCCKUX
HMCIOJIB30BaHMS IIPH pE3ynbTaTOB U IS PEIICHUS CHCTEM. 3anannii B KP,
pEeLICHUU KOHKPETHBIX TUIIOBBIX YHUCIECHHBIX U YMmeer: NIpUMEHATH IIPEACTaBUII
XMMHYECCKHX 3aJ1a4 rpaduuecKuX yu4eOHBIX 337a4. | TEOPETHUECKUE 3HAHUS oT4eTs! 1o JIP.
MOBEPXHOCTHBIX SIBJICHUHN Bemonuun 2/3
JUIs pEeUICHUs TUIIOBBIX IPaKTHYCCKUX
YHUCJICHHBIX U rpa)u4ecKux 3a/[aHHH.
yueOHBIX 3aj]a4 U aHaJlu3e
MOJIYYEHHBIX
JKCIIEPUMEHTAIIBHBIX
pEe3yIbTATOB.
4 Baaneer: Baageer Brmonuawnn JIP u YO, O
Onexrpokunernd | MAKnk-3.2 HaBBIKAMU IIPOBECHUS JKCIIEPUMEHTAIBHBIMU IIPEICTaBUII
eckue aBieHus B | [IpoBoaut XUMHYECKHUX IKCIIEPUMEHTOB HAaBBIKAMH U3Y4ECHUS OTYETHI 110 z
JUCIIEPCHBIX JKCIIEPUMEHTAIIbHbIE IIPU UCCIIEIOBAaHUU JIIEKTPOKUHETUYECKHUX 1a00paTOPHBIM z
cucremax paboTHI 1O TOTOBBIM ITOBEPXHOCTHBIX SBJICHUN U SIBJICHUM 110 paboram. 2
METOANKAM paboTe ¢ TUCTIEPCHBIMU IIPEAJIOKEHHBIM M
CHUCTEMaMH I10 TOTOBBIM METOJANKAM.
METOAMKAM.
NIKrk4.3 3HATb: TEOPETUYECKUE 3uaer: Bmaneer VO, O,
CocraBiser IpOTOKOJIBI OCHOBBI KOJIJIOUTHON XUMHUHU MOHATUMHBIN anmnapar u MaTepHaJIOM, K, 113
UCIIBITAHUMN, OTYETHI O 3HaTh: MpaBWJIa COCTABICHUS | OCHOBHBIE IIPEACTABICHHBIM




BBITIOJTHEHHOW padoTe 1o
3alaHHON (popme

MIPOTOKOJIOB UCIIBITAHUI
XUMHUYECKHUX IKCIIEPUMEHTOB U
OTYCTOB IIPHU UCCIICAOBAHUN
MTOBEPXHOCTHBIX SBJICHHUN U
paboTe ¢ TUCIIEPCHBIMU
CHUCTEMaMU.

AIIEKTPOKUHETHYECKHE
SIBJICHUS, KOJINYECTBECHHbBIE
XapaKTePUCTUKU
AIIEKTPOKUHETHUYECKUX
aByieHul, crpoenne J1OC.
3HaeT: npasuia

B paznene 4.3(4)
Bomnpocs qist
YCTHOTO
cobeceqoBaHus,
KOJUTOKBHYM 3,
Borpochl Ne 5-8.

YMeTh: IpoBOIUTH 00pabOTKY | COCTaBJICHUS TPOTOKOJIOB [IpencraBun
PE3yNbTaTOB XUMUYECKUX nuist JIP. POTOKOJIBI U
AKCIEPUMEHTA IIPU Ymeet: 06paboTaTh OTYETHI MO
UCCJICIOBAaHUH AKCIIEPUMEHTATIbHBIC 1a00paTOPHBIM
MTOBEPXHOCTHBIX SIBJICHHUNA U JTAaHHBIC U PACCUUTATH paboram.
CBOICTB IUCIIEPCHBIX CUCTEM, | KOJIIMYECTBEHHbIE Boimonnun
U TIPEJICTABUTH PE3YJIbTATHI XapaKTePUCTHKU MPAKTUICCKHE
HKCIIEPUMEHTOB B hopMme AIEKTPOKUHETHIECKHUX 3a/1aHusl.
oTyera SIBJICHUM:
ANEKTPOPOPETUIECKYIO
CKOPOCTb, BEIMINHY U
3HAaK JI3€Ta-MOTEHIMAa,
MIPEJICTABIISITh PE3YJIbTATHI
HKCIIEPUMEHTOB B (hopMe
oT4eTa 10 3aJJaHHOM
dbopme
NAKnks.2 Baanern: Baaneer: HaBbIKaMu [IpencraBun YO, 0
BrimonHseT cTaHgapTHBIE | HABBIKAMU PaOOTHI C paboThl HA YCTAHOBKAX JUTSl | OTYETHI 1O
orepariy Ha COBPEMEHHBIMH XUMHUYECKUMHE | 3JIeKTpodope3sa, 71a00paTOPHBIM
BBICOKOTEXHOJIOTHYECKOM | TprOOpaMu U Ha ONTHYECKUX MHUKPOCKOMax, | paboTam
000pYyIOBaHUY JIJIS BBICOKOTEXHOJIOTHYIESCKOM B TOM YHCIJIC C
XapaKTePUCTUKH CBIPbS, 000pyI0BaHUH, IPUMEHSIEMOM | KOHJIEHCOPOM TEMHOTO
MTPOMEKYTOYHOU H TIPH UCCIICTOBAaHUH TOJIS.
KOHEYHOU MPOAYKIIUU MOBEPXHOCTHBIX SIBJICHU U
XUMHYECKOTO CBOMCTB JIUCIIEPCHBIX CUCTEM
MIPOU3BOJICTBA
N IKmke.1 3HATh: 3Haet: Bmameer Kn, K,




3HaeT TeoOpeTHIECKHE
OCHOBBI 0a30BBIX
XUMHUYECKHUX JTUCIUTUIHH
(HEOpraHUYECKOM,
OpraHv4eCcKOH,
AHAJTUTHUYIECKOM,
(bu3nuecKoil XuMuw,
XUMHH
BBICOKOMOJICKYJISIPHBIX
COCTMHEHHH, XUMHUUECKUX

TCOPCTUUICCKHUEC OCHOBBI
KOJ'IJ'IOHI[HOﬁ XHUMUU
OCHOBHBIC 3aKOHBI U
3aKOHOMEPHOCTH,
OITMChIBArOIIHEC
IOBEPXHOCTHEIC ABJICHHUA, U

OMpCAC/IAOIINC ITOBECACHNUEC U
CBOMCTBa AUCIICPCHBIX CUCTEM.

YMmerh:
MIPUMEHSATh TEOPETHICCKUE

TEPMUHOJIOTHIO0, OCHOBHBIC
AIEKTPOKUHETUYECKUE
SIBJICHUS ¥ UX
KOJIMYECTBEHHBIE
XapaKTEPUCTUKU, CTPOCHUE
J2C, MeTo1bl TOTy4YEeHUS
mo(OoOHBIX U
TUO(UIBHBIX AUCTIEPCHBIX
CHCTEM.

Ymeer: npuMeHATh

MaTepUaoM,
IPEJICTAaBICHHBIM
B paznene 4.3(4)
Bomnpocs qist
YCTHOTO
cobeceqoBaHus,
KomnokBuym 3,
NeNe 5-8,

Pemmin 2/3 u3
BCEX

O, I13

OCHOB OMOJIOTHYECKUX OCHOBBI KOJUIOUJHON XUMUHU TEOPETUYECKHE 3HAHUS 00 | IPaKTUYECKUX
IIPOLIECCOB.) ¥ CIIOCOOBI UX | IPH aHAIM3E MOJYyYEHHBIX AIIEKTPOKUHETHYECKUX 3ananuii B KP,
HCII0JIb30BAaHUS IIPU AKCIEPUMEHTAIbHBIX SBJICHUSX JUISl pEIICHUS IpeJICTaBUII
PELIEHNN KOHKPETHBIX PE3YJIBTATOB U VISl PEIICHHUS TUIIOBBIX YHUCJICHHBIX U otuertsl 1o JIP.
XMMHUECKUX 3a7a4 TUIIOBBIX YHUCJIEHHBIX U rpapuUecKux yaeOHbIX Boinonnun
rpapuuecKux yuyeOHbIX 3a7ad. | 3a7a4 U aHaJIu3e IIPAKTUYECKHE
MOJIyYEHHBIX 3a/1aHusl.
AKCIEPUMEHTAIbHBIX
pE3yIbTATOB.
5 lucniepcHele Baaneer: Baageer Boimonawun JIP u ¥O, O
CUCTEMBI. NKnk-3.2 HAaBBIKAMU MPOBEICHUS JKCIEPUMEHTAIBHBIMA IIPEICTABUII
JInopoOHbIe 1 IIpoBoaut XUMHUYECKHUX SKCIIEPUMEHTOB | HABBIKAMM IOJIyYEHHUS U OTYETHI 11O
JTUO(UIIbHBIE JKCIEPUMEHTAIIbHBIE IIPU UCCIIEIOBAaHNUH UCCIeI0BaHMs TMOPOOHBIX | TaOOPaTOPHBIM
JUCIIEPCHBIE paloThI 110 TOTOBBIM MIOBEPXHOCTHBIX SIBJICHUN 1 U TIMO(PUITBHBIX paboTtam. o
CUCTEMBI. METOJIUKaM paboTe ¢ TUCIepCHBIMU JUCTIEPCHBIX CUCTEM. %
CHUCTEMAMH 110 TOTOBBIM 0
METOIUKAM. 3
WK rikcs 3 3HaTh: 3Haer: Brnageer YO, O,
TEOPETUYECKUE OCHOBBI TEPMHUHOJIOTHIO U MaTepUaIoM, K, I13
CocraBiser IpOTOKOJIBI .
KOJUJIOMTHOM XUMUHU OCHOBHBIE METO/IbI IIPEJICTaBICHHBIM

HUCIIBITAaHUM, OTYETEI O
BBHITIOTHEHHON padoTe 1o
3aaHHON (popme

3HaTh: MpaBUila COCTABIICHUS

IMPOTOKOJIOB HUCIBITAaHUN

XUMHYCCKUX SKCTICPUMCHTOB U

noJiyuyeHust TMo(oOHBIX U
JTMO(MUIBHBIX IUCTIEPCHBIX
CHCTEM.

B paszene 4.3 (5)
Bonpocs! s
YCTHOTO




OTYCTOB IIPHU UCCIICAOBAHUN
NIOBEPXHOCTHBIX SIBJICHUH U
paboTe ¢ TUCIIEPCHBIMU

3naer:
IpaBUjIa COCTABJICHUS
IpoTOKOJI0B 1 JIP.

cobece0BaHus,
KOJUIOKBUYM 3,
Bonpocsl Ne 1-4.

CUCTEMaMH. YMeet: pacnuchiBaTh [TpencraBun

YMers: MUTEIUISPHBIC (OPMYJTBI IPOTOKOJIBI U

MIPOBOJIUTH 00PaOOTKY 11nohOOHBIX 30JICH, OTYETHI 110

pPEe3yIbTaTOB XUMHUECKUX 0o0OpabarsIBaTh 1a00paTOPHBIM

AKCIIEPUMEHTA MIPU AKCIIEPUMEHTATIbHBIC paboram.

UCCIICIOBAaHUN JTAaHHBIC UCCIICIIOBAHUS BermomHun

MOBEPXHOCTHBIX SIBJICHUI U 30J1e# ¢ MPUMEHEHHUEM MPAKTUYECKHE

CBOWCTB IUCIIEPCHBIX CUCTEM, | OTOKOJIOPUMETPHH, 3aJaHMsL.

U TIPEJICTaBUTh PE3YJIbTATHI anekTpodopesa,

9KCIIEPUMEHTOB B (hopMe MIPEJICTABIISITh PE3YJIbTATHI

oTyeTa HKCIIEPUMEHTOB B (hopMme

OT4YeTa 10 33JaHHON
dhopme

N AKnks.2 Baanernb: HaBbikaMu paboThl ¢ | Baaaers: HaBbIKaMu IIpencraBun YO, 0
BrimonHsieT cTaHgapTHBIE | COBPEMEHHBIMH XUMUYECKHUMH | paOOThI Ha OTYETHI IO
oreparuu Ha npubopaMu U Ha ¢doToKOIOpUMETpAX, 1a00paTOPHBIM
BBICOKOTEXHOJIOTHYECKOM | BBICOKOTEXHOJIOTHUECKOM ONTHYECKUX MHUKPOCKOMax | paboTam
000pYyIOBaHUM IS 000pyI0BaHUH, IPUMEHSEMOM | C KOHAEHCOPOM TEMHOTO
XapaKTePUCTHUKHU CBIPbS, MIPU UCCIIEIOBAaHUH MOJIs, IPUMEHSEMBIX TIPH
MIPOMEXKYTOYHOU U MMOBEPXHOCTHBIX SIBJICHHUH U WCCJICIOBAHHUH
KOHEYHOU MPOAYKIIUU CBOICTB IUCMIEPCHBIX CUCTEM | IUCIIEPCHBIX CUCTEM
XUMHYECKOTO
MIPOU3BOJICTBA
N IKrke.1 3HAThL: 3Haer: Bnaneer K, K,
3HaeT TeopeTHUECKue TEOPETUIECKHE OCHOBBI TEPMHUHOJIOTHIO U MaTepuaioM, O, I13
OCHOBBI 0a30BBIX KOJUTOMTHON XUMUH : OCHOBHBIC METO]IbI MIPEICTaBICHHBIM
XUMHYECKUX JUCIUTUIIHH OCHOBHBIE 3aKOHBI U nojiydeHus TMopoOHbIX U | B paznene 4.3(5)
(HeOpraHUYecKoH, 3aKOHOMEPHOCTH, TUO(GMILHBIX AUCIIEPCHBIX | Bompock! st
OpPraHUYECKOM, OTIMCHIBAIOIINE CHUCTEM. YCTHOTO
AHAJTUTUYECKOMH, MIOBEPXHOCTHBIE SIBJICHUS, U Ymeer: co0ece10BaHuUs,




(bu3nuecKoil XuMuH,
XUMUH
BBICOKOMOJICKYJISIPHBIX
COCIMHCHUH, XUMUYECKIX

ONpEeIETSIONINE TOBEICHUE U
CBOMCTBA JTUCIIEPCHBIX CHCTEM.
YMmeThb:

MIPUMEHSATH TEOPETHICCKUE

IIPUMEHATH TEOPETUYECKUE
3HAHMA O JUCIEPCHBIX
CUCTEMax I peUICHUS
TUIIOBBIX YHUCIEHHBIX U

KomnokBuym 3,
NeNe 1-4.
Pein 2/3 u3
BCEX

OCHOB OMOJIOTHYECKUX OCHOBBI KOJUIOUJHON XUMUHU rpapuuecKux yueOHbIX IPAKTUYECKUX
IIPOLIECCOB.) M CIIOCOOBI UX | MPH aHAIM3E MOJYyYEHHBIX 3a/la4 U aHAJIN3€E 3ananuii B KP,
HCII0JIb30BAaHUS IIPU AKCIIEPUMEHTAIbHBIX [IOJIyYE€HHBIX IpeJICTaBUII
pELIEHNN KOHKPETHBIX PE3yJIBTATOB U JUIsl PEIICHHUS AKCIEPUMEHTAIbHBIX oruersl 1o JIP.
XUMHUYECKUX 3a7a4 TUIIOBBIX YHUCIEHHBIX U pE3yJIbTaTOB. Boinonnun
rpapuuecKkux yuyeOHbIX 3aay. IIPAKTUYECKHE
3a/1aHusl.
5 YcrounBocTh Baaneer: Baageer Brimoaawn JIP u VO, O
U KOaryJisiLus NKnk-32 HaBbIKaMU IPOBEICHUS AKCIEPUMEHTAIBLHBIMU IIPEICTaBUII
JUCIIEPCHBIX [IpoBoaut XUMHUYECKHUX IKCIEPUMEHTOB HaBbIKaMU OIPEAEICHUS OTYETHI 1O
CUCTEM 9KCIIEPUMEHTAIIbHBIE IIPU UCCIIEI0OBAaHUU YCTOMYMBOCTH U 1a00paTOPHBIM
paboThI 110 TOTOBBIM MOBEPXHOCTHBIX SIBJICHUH U KOAryJsIMK TUCIEPCHBIX paboram. o
METOJIUKAM paboTe ¢ TUCTIEPCHBIMU CUCTEM. %
CUCTEMAaMH I10 TOTOBBIM 9
METOJIUKAM. M
3HATh: 3HaeT: Bmanmeer YO, 0O,
TEOPETUYECKHE OCHOBBI TEOPETUYECKHE OCHOBBI MaTepUaloM, K, 113
KOJUTOMTHOM XUMUU ¢byHIaMeHTaJIbHON IPEJICTaBICHHBIM
3HaTh: IpaBUiIa COCTABIICHUS po0IeMbl KOJUTOUTHON B paznene 4.3(5)
NKrika4.3 IIPOTOKOJIOB UCTIBITAHUN XUMHUHU — YCTOMYMBOCTH Bonpocsr muist
CocraBinsieT IpOTOKOJIbI XUMHUYECKHUX SKCIIEPUMEHTOB U | IUCIEPCHBIX CUCTEM; YCTHOT'O
WCIIBITAHUN, OTYETHI O OTYETOB MPHU HCCIEA0BaHUN METO/IbI MTOBBIILIEHUS U co0ece0BaHu,

BBHITIOTHEHHON padoTe 1o
3a1aHHoN (popme

MOBEPXHOCTHBIX SIBJICHU U
paboTe ¢ JUCTIEPCHBIMU

HapyILIEHUs arperaTuBHON
U CEIUMEHTAIlMOHHON

KOJUTOKBUYM 4,
Borpockl Ne 1-6.

CUCTEMaMH. YCTOHYHMBOCTH. [IpencraBun
Ymersn: 3Haer: npaBwiIa MIPOTOKOJIBI U
POBOJUTH 00pabOTKY COCTaBJIEHUS IPOTOKOJIOB OTYETHI 11O
pPE3YJIbTATOB XMMUYECKUX nst JIP. 71a00paTOPHBIM




HKCIEPUMEHTA TPU YmMmeet: 06paboTaTh pabortam.

HCCIIE0BAHUHT pe3ynbTaThl Brimonanun

MOBEPXHOCTHBIX SBJICHUM U JIMCTIEPCUOHHOTO aHaJIW3a; | MPAKTHYECKUE

CBOMCTB JUCIIEPCHBIX CUCTEM, | IPOLECCOB KOATYISLMUH, 3a/1aHMUsL.

U TIPE/ICTaBUTh PE3YIbTAThI MPEACTABIISITH PE3YIbTAThI

HKCIIEPUMEHTOB B (hopMme AKCIIEPUMEHTOB B (hopMme

oT4eTa OTYETA IO 33JIaHHOU

dbopwme.

NAKnks.2 Baanern: Baanern: [IpencraBun v¥O, 0
BrinonHsieT cTangapTHBIE | HABBIKAMU PAaOOTHI C HaBbIKaMU pabOThI Ha OTYETHI 110
oTepaly Ha COBPEMEHHBIMH XUMHYECKUMHU | (POTOKOIOpUMETpaX, 1a60paTOPHBIM
BBICOKOTEXHOJIOTHYECKOM | puOOpaMu U Ha CEIUMEHTOMETPAX, paboTtam
00OpyIOBaHUY JIJIS BBICOKOTEXHOJIOTUYECKOM KOHJIYKTbOMETpax,
XapaKTEPUCTUKHU ChIPbS, 000pyI0BaHUH, MPUMEHSEMOM | PUMEHSEMBIX TIPU
MPOMEXXYTOYHOU U MIPU UCCIIEIOBAHUN HCCIICI0BAaHUHT
KOHEUYHOH NpPOLyKIUU MMOBEPXHOCTHBIX SBJICHHUN U JIUCIIEPCHBIX CUCTEM
XUMHUYECKOTO CBOMCTB JTUCIIEPCHBIX CUCTEM
MIPOU3BOJICTBA
NIKIke.1 3Harn: 3naer: Bnaneer K, K,
3HAEeT TEOPETUYECKUE TEOPETUUYECKHE OCHOBBI TEOPETHYECKUE OCHOBBI MaTepHaIoM, O, 113
OCHOBBI 0a30BbIX KOJUTOUTHOM XUMMUH : byHIaMEHTATBHOM MPEICTABICHHBIM
XUMHUYECKUX AUCIUIUINH OCHOBHBI€ 3aKOHBI U poOJIeMbI KOJUTOUIHON B paszzeie 4.3(5)
(HEeOpraHUYECKOM, 3aKOHOMEPHOCTH, XAMHU — YCTOMYHUBOCTH Bomnpocsr qist
OpraHUYecKoM, ONUCHIBAIOLINE JIUCTIEPCHBIX CHUCTEM; YCTHOTO
AHATTUTHYIECKOM, MMOBEPXHOCTHBIE SIBJICHUS, 1 METO/IbI TTOBBIICHUS 1 cobecemoBaHusl,
(bu3nyecKoi XuMum, OTIpeIeNAIONINE TIOBeIeHHEe U | HapyleHus arperatuBHoil | KonnmokBuywm 4,
XUMHUHT CBOICTBA JUCIEPCHBIX CUCTEM. | U CEIMMEHTAIIMOHHOMN NeNe 1-6.
BBICOKOMOJIEKYJISIPHBIX Ymern: YCTOMUYHUBOCTH. Pemun 2/3 u3
COCTMHCHHH, XHMUYECKUX | PUMEHSTh TEOPETUICCKUE Ywmeer: BCEX

OCHOB OHOJIOTHYECKHUX
MPOIIECCOB.) U CITOCOOBI X
WCTIOJIb30BaHUS TIPU
pEIIeHNN KOHKPETHBIX

OCHOBBI KOJIJIOUJTHON XUMHH
MIPU aHATM3E TIOJTYUYCHHBIX
AKCIIEPUMEHTAIIbHBIX
PE3YJIbTATOB U JIsl PEIICHHUS

MIPUMEHATH TEOPETUUECKUE
3HaHUS 00 YCTOWYHNBOCTH
JIMCTIEPCHBIX CUCTEM [Tt
pelIeHus] THIIOBBIX

MPaKTUYECKUX
3amannii B KP,
MpeICTaBUII

oTueTsI 110 JIP.




XUMHUYECKHX 3a7a4 THUIIOBBIX YHCJICHHEIX U YHUCIICHHBIX U rpaguueckux | BoimomHmn
rpaduveckux ydeOHBIX 3a/1ad. | YYeOHBIX 3374 U aHAJIN3e MPaKTUYECKHUE
MOJYYECHHBIX 3aIaHusl.
AKCIEPUMEHTAIBHBIX
pe3yJIbTAaTOB.
6 Baaneer: Baaneer Brimomawnn JIP u VO, O
Muxkporereporexn HaBBIKAMH IIPOBEIECHUS 3KCIEPUMEHTAIbHBIMU MPEACTAaBUII
HbIC JINCTIEPCHBIE | o NKnks2 XUMHYECKHUX IKCIIEPUMEHTOB HaBBIKaMH TMOJIYYEHUS OTYETHI I10
CHCTEMEI TpoBoauT MIPU UCCIIEIOBAHUU } KOHIEHTPUPOBAHHBIX, 1a60paTOPHBIM
MOBEPXHOCTHBIX SIBJICHUH U BBICOKOKOHIICHTPUPOBAHH | paboTaMm.
AKCIIEPUMEHTAIbHBIE
paBOTE! 110 FOTOBEIM paboTe ¢ JUCTIEPCHBIMU BIX 3MYJbCHH, METOAAMU §
METOHKAM CHCTEMAaMH 110 TOTOBBIM oOpaiuenus a3 SMyIbCUH,
METOIHKAM. ONpeAeseHus THIa
AMYJIbCUH, IPOBEACHUS
JIUCIIEPCUOHHOTO aHAJIN3a
JIUCTIEPCHBIX CUCTEM.
3Harn: 3naer: Bnaneer YO, O,
TEOPETUYECKUE OCHOBBI TEPMHUHOJIOTHIO U MaTepHaioM, K, I13
KOJJIOMJTHOM XUMHUH MOHATUHHBIN anmapar MPEICTABICHHBIM
3HaTh: IpaBuia COCTABIIECHUS KOJJIOUIHON XMMHHU, B paszere 4.3(6)
IIPOTOKOJIOB UCTIBITAHUN KJ1accupuKanuu 3mynbcuit | Bompocs! amns
XUMHUUYECKUX DKCIIEPUMEHTOB U | U CYCIIEH3HI, OCHOBHBIE YCTHOTI'O
NIKrmka4.3 OTYETOB MIPU UCCIICTOBAHUU CIOCOOBI X MOTYYEHUS, cobeceqoBaHus,

CocraBnsieT IpOTOKOJIBI
HUCIIBITAHUM, OTYETEI O
BBHITIOTHEHHON padoTe 1o
3alaHHoN (popme

MOBEPXHOCTHBIX SIBJICHUH U
paboTe ¢ JUCTIEPCHBIMU
CHCTEMaMH.

Ymersn:

POBOJUTH 00pabOTKY
pe3yIbTaTOB XUMHUECKUX
HKCIEPUMEHTA PU
UCCIICIOBAaHUA
MOBEPXHOCTHBIX SIBJICHUH U
CBOMCTB AMCHEPCHBIX CHCTEM,

INPUHIUIBI CTAOMIU3AIIH
Y HapylIeHus
arperaTuBHON U
CeIMMEHTAINOHHOMN
YCTOWUYHBOCTH

3Haer: npaBuia
COCTaBJICHUS IIPOTOKOJIOB
quis JIP.

Ymeert: 06paboTaTh
pe3ynbTaThl

KOJUTOKBUYM 4,
BoTpockl Ne 7-8.
IIpencraBun
MPOTOKOJIBI U
OTYETHI 110
1a00paTOPHBIM
pabotam.
Brimonanun
paKTUYECKHe
3aJlaHuUS.

DK3amMeH




U IIPEJCTaBUTh PE3YJIbTAThI
HKCIIEPUMEHTOB B (hopMme
oTyeTa

CEIMMEHTALlMOHHOIO
aHaJIM3a U UCCIICOBaHMS
KOHLEHTPUPOBAHHBIX U
BBICOKOKOHLIEHTPUPOBaHH
BIX OMYJIbCHIA;
IPEJCTaBUTh PE3yJbTaThl
HKCIEPUMEHTOB B (popme
OTYeTa 10 3aJaHHOM

dopme.
NKrks.2 Baagernb: Baaneer: IIpencraBun VO, O
BrImonHseT cTaHIAapTHRIE | HABBIKAMU PAa0OTHI C HaBBIKaMU pabOTHI HA OTYETHI 110
OTIepallK Ha COBPEMEHHBIMH XUMUYECKUMH | KOHIYKTOMETpax, 71a00paTOPHBIM
BBICOKOTEXHOJIOTUYECKOM | MpuOopamMu 1 Ha pedpakromerpax, paboram
00OpyIOBaHUU IS BBICOKOTEXHOJIOTHYCCKOM ONTHYCCKUX MUKPOCKOIIAX,
XapaKTePUCTHKH CBIPbS, 000py/I0BaHUY, IPUMEHSEMOM | IIPUMEHSIEMBIX TIPU
MIPOMEXYTOUYHOH U MIPU UCCIICIOBAHUN aHaJn3e
KOHEYHOU MPOTYKIIUN MTOBEPXHOCTHBIX SIBJICHHI 1 MHUKPOTETEPOTCHHBIX
XUMHYECKOTO CBOICTB IMCMIEPCHBIX CUCTEM | CHCTEM
MTPOU3BOJICTBA
N AKnke.1 3HaTh: 3Haer: Braageer Kx, K,
3HaeT TEOPETUICCKHE TEOPETUIECCKHE OCHOBBI TEPMHUHOJIOTHIO 1 MaTepUaoM, 0,113
OCHOBBI 0a30BbIX KOJIJTIOUHON XUMUH : MOHITUIHBIN ammapar MPEICTaBICHHBIM
XUMHYECKUX TUCIHUILUIHH OCHOBHBIE 3aKOHBI H KOJUIOUTHON XUMHMH, B pazzene 4.3(6)
(HEOpraHU4ecKoi, 3aKOHOMEPHOCTH, KIaccuuKanuy 3Myinbcuii | Bompocs! ans
OpPTaHUYECKOM, OIHUCHIBAIOIINE W CYCIICH3U, OCHOBHBIC YCTHOTO
AHAJIUTHYECKOM, MOBEPXHOCTHBIC SIBIICHUS, U CIoCcOOBI UX MOJIYYCHUS, cobeceroBaHuUs,
(bU3HYECKOI XUMUH, OTIpEICIIAONINE TIOBEICHUE M | MPUHIUIIBI cTabmiu3anun | KommokBuywm 4,
XUMHH CBOICTBA TUCIIEPCHBIX CUCTEM. | M HApYIICHUS NoNe 7-8.

BBICOKOMOJIEKYJIIPHBIX

YMmerh:

arperaTuBHOM U

Permn 2/3 w3

COEIMHEHUI, XUMUYECKUX | IPUMEHSTh TEOPETUUECKUE CEMMEHTALlMOHHOMN BCEX

OCHOB OMOJIOTMYECKHUX OCHOBBI KOJIJIOUTHON XUMHH YCTOMYHUBOCTH. MPaKTHYECKUX
MIPOLIECCOB.) ¥ CIOCOOBI X | MIPH aHATN3€e MOTYyYECHHBIX Ymeer: 3ananuii B KP,
WCII0JIb30BAHUS MIPH HKCIIEPUMEHTATIbHBIX PUMEHSITh TEOPETUUECKHE | MPEACTABIII




pEeLICHUN KOHKPETHBIX pPEe3yNbTaTOB U IS PEILICHUS 3HaHUA O otuetsl 1o JIP.

XMMHMUYECKHUX 3a/1a4 TUIIOBBIX YHCIICHHBIX U MHKpPOTE€TEPOTrE€HHBIX Brimonanun
rpaduueckux ydeOHbIC 3a/1a4. | AUCIIEPCHBIX CUCTEMAX JUISl | MPAKTHYCCKHE
pELIEHHUs TUITOBBIX 3aJaHus.

YHCIICHHBIX U rpa)uIecKux
y4eOHBIX 3aJjau M aHaJIN3e
ITOJIyYEHHBIX
JKCIIEPUMEHTAIIbHBIX
pE3yIbTATOB.

YO — ycrnsiii onpoc, Kit — kommokBuym, O — otuet no gaboparopHoii padore, K — konTponbHas pabdota, [13 — npaktuueckoe 3aganue.




KPUTEPUU OHEHUBAHUA PE3YJIBTATOB OBYUYEHUAA:
NPOMEIICYMOYHA AMMeCmayus — IK3AMeH

B coomsemcemesuu ¢ banvrno-petimuneosoti cucmemoti UI'Y ons nonyuenusi oonycka x
aKzameny no oucyuniune « Koniouonas xumusny cmyoenmy Heobdxooumo Habpams e menee S50
bannos.

1. OGs3arenbHBIM YCIOBHEM JOMYyCKa K JK3aMeHy no oucyuniunve «Konnouonas xumusy
SBIISICTCSA BBIMOJNIHEHUE cTyneHToM 11 mabopaTopHbIX paboT MO JaHHOW AMCLUILIMHE,
MOJArOTOBKAa U cJada Bcex oTueToB 1o JIP, BbIMonHEHHE MpaKTUYECKUX 3a/JaHUi B BHJE
KOHTPOJBHBIX paboT ¥ KOJUIOKBUYMBI. llpu BbIMONHEHHH J1IAOOPAaTOPHBIX  padboT
olleHMBaeTcs TexHuka BbinonHeHus JIP, odopminenue mnportokona, odopmieHue u
COJepKaHWE OTYETOB, BKJIIOYAIONIEE pPACYEThl TEPMOAMHAMHUYECKUX U  (DUBHYECKHX
BEJIMYMH, BBIBOJ Pa3MEPHOCTH, YMEHHME IMPEACTABICHUS U BBINOJIHEHUS 3aJlaHuil TI0
rpadu4ecKkoMy MaTepHaiy, BHITOJHEHHE PAKTUICCKUX 3a1aHuii o Teme JIP.

2. Ortcuer o kaxnoi JIP ounenmBaercs B 4 Oamma. Kputepuum onenuBanus otdera mo JIb
cleayIoIlue:
a) HantucaHa 1ienb JIb u kparkoe TeopeTudeckoe obocHoBanue (0.5 0),
0) npuBeaeHbI GopMyITBI U1 pacuyeTa U ypaBHeHH XUMUYeckux peakiuii (0.5 0),
B) MPaBUIILHO BBITIOJIHEH PAacYeT COOTBETCTBYIOIIMX BEIHYUH, BBIBEICHBI PA3MEPHOCTH ITUX
BEJIMYHH, IPOBeieHa (IIPU HEOOXO0IMMOCTH) Tpadudeckast 00paboTKa pe3ysIbTaToB, CleIaH
BBIBO/I 110 MOJyYEHHBIM pe3yibraTaM (3 0),
n) Ilocne TpexkpaTHOro BO3BpAIlEHUsI OTYETA CTYJEHTY OLIEHKA 3a OTYET CHUXKaeTcs Ha 1
Oann.
e) [loompurensHo gaetrcs 1 6 3a CBOEBpEeMEHHOE 1 Kau€CTBEHHOE HAIMCAHHUE BCEX OTYETOB
Y OTJIMYHOE BIIAJICHHE MAaTEPHATIOM.

3. IIpemycmotpeno 4 cobecenoBaHUs MO TEOPETUIECKOMY MaTepHally B BUJIE KOJUIOKBHYMOB.

Kaxxnas Tema orieHuBaeTcst MaKCUMyM Ha 5 Gania.

e

[TpenycmoTpena 1 koHTponpHas paboTa, KOTOpask OLEHUBAETCS MAKCUMYM Ha 5 0aioB.
5. MakcuMaiapHOE KOJIUYEeCTBO OatoB Ha dk3aMeHe 30.

Ouenka «OTJIMYHO»:

cOpMHpPOBAHHBIE M CHCTEMATH3MPOBAHHBIC 3HAHUS TMpenMeTa, CPOPMHPOBAHHBIC
YMEHHUSI ¥ HABBIKM KOMIUIEKCHOTO HCIIOJIb30BAaHHS TEOPETUUYECKUX OCHOB KOJIOMIHON XHMHH,
NPUMEHEHHS METOJOB W TOAXOJO0B JAaHHOW JWUCHUIUIMHBI TPH PEHICHWH YYEeOHBIX U
HPAKTUYECKHX 3a/1a4 Pa3InIHOrO YpoBHs cioxHocTH (86-100 6asnoB).

Onenka «xopomoy:

B LIeJI0OM, C(pOpMUPOBaHHBIE, HO COJIEpKAlllMe OTIENbHbIE MPOOEbl 3HAaHUS HpeaMeTa
«KonmougHast XuMuUs», METOJIBI M TIOJXO/IbI U3y4aeMON JUCHUIUIMHBI IPU PeIIeHUH Y4eOHBIX U
NPaKTUYECKHUX 33/1a4 ¢ MUHUMAIBHBIM KOJMYECTBOM OIMMOOK HEMPUHIMITHAIBHOTO XapaKTepa,
HaJIMYMe HaBHIKOB MPUMEHEHUS METOJIOB M TOAXOJI0B M3y4aeMOl AMCIUILUIMHBI PH PEIICHUU
y4eOHBIX U MPAKTHUYECKUX 3a7a4 6a30B0ro ypoBHs (71 - 85 Gaios).

OHeHKa «yIIOBJIeTBOpI/ITeJIbHO)):

HECHCTEMATU3MPOBAHHBIC 3HAHUSA TMpeaMera, (BiaaeeT MOHSATHUHBIM — aIapaToM
KOJUIOUJHOM XWMUH, 3HA€T OCHOBHBIC 3aKOHBI, MOXET MPUBECTH OTJACIbHBIC MPUMEPHI, HO
JIOMYCKAaeT HETOUYHOCTH B (DOPMYJIUPOBKAX M BBIBOJAX), YACTUYHO C(HOPMHUPOBAHHBIC YMEHUS W
HaBBIKM . JOMYCKAET HETOYHOCTU M OIIMOKU B MPHUMEHEHUH TOJIYYCHHBIX 3HAHHUH MPU PELIICHUN
pacyeTHBIX U rpaduyeckux 3aaad 6azoBoro yposus (60-70 6asos).



OuneHka «Hey10BJIeTBOPUTEIbHO !

(dparMeHTapHOE 3HAHHWE NpeaMeTa, OTCYTCTBHE YMEHUH M HABBIKOB IPHUMCHECHUS
METOAOB M MHNOAXOOJ0B AUCIHHUIIJINHBI ((KOJIJIOI/IIIHEUI XUMUSA» MPU PCHICHHUU y‘-Ie6HBIX 3aa4
6azoBoro ypoBHs (MeHee 60 0asioB).

Pa3paboTumnkmu:

/’j’—’
/ /9 L’*Z‘//:’ npodeccop JI.b. benbix

[Iporpamma coctaBieHa B cooTBeTcTBUU ¢ TpeboBanusiMu OI'OC BO wu  yderom
pexomenaanuii I[IOOIT o nanpasnenuto u npoduato noaroroku 04.03.01 — «Xumus».

[TporpamMma paccMoTpeHa Ha 3acenanuu kKadeapsl GU3HIECKON 1 KOJUIOUIHON XUMUU
«26» anpens 2024 r.

S
[Tpotokon Ne 9 U.o. 3aB. xadeapoii .//’/3 ‘*’/‘% / JL.b. benbix /

Hacmoswas npocpamma, ne modxcem Ovimb 60Ccnpou3gedeHa HU 8 Kakou ¢hopme 0Oe3

npeosapumenbHo20 NUCbMEHHO20 paspeulenus Kagheopwvl-paspabomuuxa npocpammoi.



