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Hpkytck 2026 T.

Conepxxanue
CTp.

Lenu v 3agauu TUCHUIUIMHBL 3
Mecto nucuumuminsl B ctpykrype OITOIT. 3

Tpe60BaHI/I5[ K pe3yjibTaTaM OCBOCHUA AUCHUIIIINHBI 4

A w npoE

CopnepxaHue U CTPYKTypa AUCLUIIINHBI 6

4.1 Conep:kaHue TUCIUILINHBI, CTPYKTYPHPOBAHHOE IO TEMaM 6

4.2 TInan BHEAyJUTOPHOM CaMOCTOSATEIBHOM pabOThl 0OydJaronmxcs mo 8
TVCLIUTUTAHE

4.3 Copepxanue yueOHOro MaTepuana 12

5. IlepeueHb ceMHHApCKUX, NPAKTUYECKUX 3aHATUH, 1a0OpaToOpHbIX padoT, muaH 18
CaMOCTOSITENIbHOM  paboThl  CTYJEHTOB, METOJIWYECKHE YKa3aHHUS [0 OpraHu3aluu
CaMOCTOSITENIbHOIN pabOThI CTY/IEHTOB

6. IIpumepHas TemaTHKa KypCOBBIX pa0bOT (IPOEKTOB) (TP HATUYUH) 15

7. YyeOHO-MeToaMYECKOe  HH(POPMAIIMOHHOE 00ECIIeYCHHIE TUCITUTUINHEL: 20

8. a) ocHOBHas TUTEpaATYypa; 20
0) IOTIOJIHUTEIbHAS TUTEPATYPA; 21
B) IpOrpaMMHOE 0OecIieYeHue; 22
r) 6a3bl TaHHBIX, TOMCKOBO-CIIPABOYHBIE U MH(GOPMAIITMOHHBIE CHCTEMBI 22

9. MarepuanbHO-TEXHHUECKOE OOecTieueHNE NUCIUIUTMHEI (MOaysi) 24
10. O6pa3oBareabHBIC TEXHOJIOTUN 25

11. Ouenounsie cpenctea (OC) 26

1. HEJIM M1 3AJTAYY JUCHUTIINHBI:

IIe.m,: OBJIAACHUC CTYACHTAMH TCOPCTUYCCKUX OCHOB KOJIJIOUTHOM XHUMUU, (I)OpMHpOBaHI/Ie
YMCHI/Iﬁ 1 HAaBBIKOB UX NNPAKTUYCCKOTO ITPUMCHCHUA.

3agaun:



a) O3HAKOMHTH CTYJCHTOB XHMUYECKOTO (haKyJIbTeTa ¢ COBPEMEHHBIM COCTOSHHUEM YYEHHS O
MOBEPXHOCTHBIX SIBIICHHUSIX M JIUCIEPCHBIX CHUCTEMaX, OCOOBIMU CBOWCTBAMH ITOBEPXHOCTH
pazznena ¢as;

b) 3akpenuTh HEOOXOMUMBIH MOHATHHHBINA ammapar, OCHOBHbBIC 3aKOHbI U 3aKOHOMEPHOCTH,
OIKCHIBAIOIINE TIOBEPXHOCTHBIC SIBJICHUS, TEPMOIMHAMHUKY IOBEPXHOCTHOTO  CJIOS,
KWHETUYECKHUE, ONITHYECKUE, CTPYKTYPHO-MEXaHUYECKUE CBOWCTBA AUCICPCHBIX CHCTEM U UX
YCTOMYUBOCTb;

C) cdhopMUpOBaTH YMEHHE MPOBOIUTH IKCIIEPUMEHTAIbHBIC PAOOThI IO TOTOBBIM METOAUKAM,
BBINOJIHATh CTaHJIAPTHBIC ONEpallMd HAa COBPEMEHHOM OOOpYIOBaHWHU, HUCIIOIB3YyEMOM B
00JIaCTH KOJUIOMJHOW XMMHUH, IPUMEHSITh HA MPAKTUKE MOJYYCHHBIC 3HAHHS TPH aHAIN3EC
HOJTYYEHHBIX 3KCIIEPUMCHTAIIBHBIX PE3yIbTaTOB H COCTABICHUU OTYETOB B 33J]aHHOU (opMe;

d) mate mpencTaBiICHUE O POJIM U MECTE KOJUIOUWIHON XMMUU B HAHOHAYKAX, HAHOTEXHOJIOTUH H
B IPO(eCCUOHATBHOM I TETLHOCTH.

II. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OIIOII BO:

Juctmumaa «KoJutouaHasi XUMHUS» OTHOCHTCS K 0a30BBIM JUCIUIUITMHAM BapUATHBHOM

yactu (b1.B.03).

2.2. Inst u3y4eHus JaHHOU y4yeOHON NUCHUIUIIMHBI HEOOXOAUMBI 3HAHUS, YMEHHS U HABBIKH,
dbopMuUpyeMBbI€ MTPEANICCTBYIOMUMHI JUCIUIINHAMHE, & UMCHHO
«Marematukay» (b1.0.10),
«Mexanuka u Mmosiekyisipaas ¢puzuka» (51.0.12),
«O06mas xumusa. Xumus HemeramioB» (b1.0.15), «Metannnueckas
cBs13b. Xumus Metaion» (b1.0.16),
«MaremaTtuueckast Teopus sxkcriepumenTa» (b1.B.02),
«Oprannueckas xumus» (b1.0.19),
«Anamutnaeckas xumus» (b1.0.17),
«Dusnueckas xumus. Xumuueckas tTepmoanHamukay (b1.0.24),
«Duznueckast XuMusl. DNEKTPOXUMHUL. XUMHUeckas kuHnetuka u karamusy» (b1.0.25).

2.3 Ilepedens nocuenyromux y4eOHbIX AUCHUIUINH, 1151 KOTOPbIX HEOOXOAUMBI 3HAHUS, YMEHUS

Y HaBBIKH, (popMHUpyeMble TaHHON Y4eOHOM UCIUIITMHOM:

«BsicokomonekynsapHsle coenuHenus» (b1.0.25),

«Xumus nekapcTBeHHbIX npenaparosy (b1.B.J[B.02.01)

«XuMHUYecKre oCHOBbI Onosiornueckux cucrem» (b1.B.12)

«DU3UKO-XUMUS TOBEPXHOCTHO-aKTUBHBIX BemiecTB» (b1.B.J1B.02.02),

«HMcnonb3oBaHue XxpoMaTrorpapuu 1 AMEKTPOXUMUYECKUX METOOB B aHAJIN3€ OOBEKTOB CII0)KHOTO
cocraBa» (b1.B.[1B.03.01), BbImoJHEHHA KBATU(PHUKAHOHHBIX paboT U  (HOpMUPOBAHUS
npodeCCHOHATBLHBIX KOMIETEHIIHH.

Konnmounnas xumuu, nMes B KauecTBe OOBEKTOB HCCIIEOBaHUS, B OCHOBHOM peaJIbHbIE
BEIIIECTBA U MaTepHaJbl, 3aBepluaeT oduiexumMmueckoe oopasoBanue. OHa SBISIETCS MOTPaHUYHON
00J1aCThIO 3HAaHUS, KOTOpast 00beUHSIET (PU3NUYECKYIO0 XUMUIO, (PU3UKY TOBEPXHOCTHBIX SIBJICHUHN
U JIMCIEPCHBIX CHCTEM, U paccMaTpUBAaeT MHOTHE creuu(puyeckue MpOsSBICHUS HPUPOIbI,
KOTOPBIM paHblIE HE YAETSIIO0CH TOJKHOTO BHUMaHus. KosmoniHas XuMus sBIIieTCs OCHOBOM ISt
MHTEHCUBHO Pa3BUBAIOIIEHCS B TIOCIEIHNE TObl HOBOW 00JaCTH XUMHUH — HAHOXUMHUH.



III. TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA JUCHUIIJIMHBI

[Tporecc ocBOeHUS TUCHUIUIMHBI HAIpaBiieH Ha (OpMUPOBaHHE KOMITETCHIIUN (3JIEMEHTOB

caenyromux komiereHuuii) B coorserctBuu ¢ ®I'OC BO u OIl BO no nannomy nanpasnenuro

noozomosku 04.03.01 «Xumusy, npopune: @apmayesmuueckas Xumusi.

Hepeqenb IVIAHUPYEMBIX PE3yabTaTOB oﬁyqe}mﬂ no JTMCHUIIJIMHE, COOTHECCHHBIX C
HHIANKATOPaAMHU JOCTHKCHUA KOMIIeTeHIInii

KoMmnerenuus Nuauxaropsl PesyabTaThl 00yyeHus
KOMIIeTeHLM i

IIK-3 UK k32 Baanerb: HaBbIKaMU NPOBEJICHUS
Cnoco0OeH TOTOBUTH [IpoBoaut XUMHUYECKUX IKCIIEPUMEHTOB IIPU
00BEKTHI HCCIIEN0BAHUS 9KCIIEPUMEHTAJIbHBIE MCCJIEJOBAaHUM ITOBEPXHOCTHBIX
(BemiecTBa CHHTETHUECKOTO | pabOTHI IO TOTOBBIM SBIICHUI U paboTe C AUCTIEPCHBIMU
U TIPUPOJHOTO METOJIUKaM CUCTEMAaMH I10 TOTOBBIM
IPOUCXOXKICHHUS, METOJIUKAM.
MaTepuaibl ¥ 1p.) U
IIPOBOAMTD UX U3YyUEHHE 110
3a/laHHBIM METOJINKaM

1IK-4 HJ[K1ik4.3 3HaTh: TEOPETUYECKUE OCHOBBI

Criocoben o0pabaTriBaTh
pe3ynbTaThl padboT
XUMHUYECKOU
HAIPaBICHHOCTH C
HCIIOJIb30BaHUEM
CTaHJIAPTHBIX METOJIOB U
METOIMK

CocraBisieT IpOTOKOJIbI
HCIIBITAaHUM, OTYCTEI O
BBITIOJTHEHHOW paboTe 1o
3aanHoi hopme

KOJUJIOUJIHON XUMUH

3HaTh: IIpaBujia COCTABJICHUS
IIPOTOKOJIOB HUCIIBITAaHUI
XUMHUYCCKUX SKCIICPUMCHTOB U
OTYCTOB IIPpH UCCIICAOBAHUU
MMOBCPXHOCTHBIX SIBIICHUH U pa60Te
C JUCIICPCHBIMU CUCTEMaMMU.

YMeTh: IpoBOAUTE 00PaOOTKY
Pe3yabTaTOB XUMHUYECKUX
HKCIEPUMEHTA MPU UCCIIEJOBAHUU
MIOBEPXHOCTHBIX SIBJICHUH U
CBOWCTB JIUCIIEPCHBIX CUCTEM, H
NIPEJICTaBUTh PE3yJIbTAaThI
HKCIIEPUMEHTOB B (hOopMe OTUETA

IIK-5
CriocobeH ocylecTBIATh
KOHTPOJIb Ka4€CTBa ChIPbA,
KOMITOHEHTOB U
BBIITYCKa€MOM IIPOIYKIIUH
XUMHUYECKOI'O Ha3HAUYCHUA

U/[Knxs.2
Brinonnser cranaapTHbie
olepaiuu Ha
BBICOKOTEXHOJIOTHYECKOM
000pyIOBaHUY /IS
XapaKTEPUCTHKHU CBIPbS,
MPOMEKYTOUHOU 1
KOHEYHOH NPOSYKIUU
XUMHUYECKOT0 IPOU3BOJICTBA

Buaaners: HaBBIKaMU PabOTHI C
COBPEMEHHBIMHA XUMUYECKUMHU
npubopaMu U Ha
BBICOKOTEXHOJIOTHYECKOM
000py1I0BaHUH, TPUMEHIEMOM
TIPH UCCIIETOBAaHUH
MTOBEPXHOCTHBIX SIBIICHUH 1
CBOWCTB JIUCIIEPCHBIX CUCTEM.




IIK-6
CriocobeH npuMeHsTh
OCHOBHBIC
€CTECTBCHHOHAYYHbIC
3aKOHBI M 3aKOHOMEPHOCTH
Pa3BUTHSL XUMUYECKOM
HayKH TIPH aHAJIN3e
HOJIy4YCHHBIX PE3yJIbTaTOB

UJ[Knke.1 3naer
TEOPETUIECKHE OCHOBBI
0a30BBIX XUMUYECKUX
TUCIUILTAH
(HEOpraHUYECKOM,
OpraHUYeCKOH,
aHAJUTUYIECKOM,
(bu3nYecKoil XuMUU, XUMUU
BBICOKOMOJIEKYJISIPHBIX
COETMHEHUH, XUMHUYECKUX
OCHOB OHOJIOTHYECKHIX
MPOIIECCOB.) U CITOCOOBI KX
WCIIOJIb30BAaHUS IIPH
pEIICHUN KOHKPETHBIX
XUMHYCCKHX 33724

3HaTh: TCOPCTUUCCKHUEC OCHOBBI
KOJIJIOUJHOM XMMHH : OCHOBHBIC
3dKOHBI 1 3aKOHOMCPHOCTH,
OIMHUCBIBAOIINHNE ITOBEPXHOCTHEIC
SABJICHUS, 1 OIIPEACTIAIOIIUEC
IIOBCJACHUC U CBOMCTBaA
JUCIICPCHBIX CUCTEM. YMmeTh:
IMPUMCEHATH TCOPETUUCCKHUC
OCHOBBI KOHHOHHHOﬁ XUMUH ITIpH
AHAJIN3E IIOJTYUYCHHBIX
SKCIICPUMCHTAJIBHBIX PE3YJIbTATOB
" IJI pCHICHHUA KOHKPETHBIX
XHUMHWYCCKUX 3a1a4.




IV. COAJEP)KAHUE U CTPYKTYPA JTUCHUIIJIMHBbI

TpyaoeMKOCTh JUCHUIUIMHBI COCTABJIsIET 5 3aueTHbIX equnull, 180 yacos, B Tom yucie 1.0 3aueTHas exuHULA, 36 YaCOB HA IK3aMeH.

®opMa NPOMEKYTOUYHOM ATTECTANUN: IKIAMEH

4.1 Copepxanue TMCUMINIMHBI, CTPYKTYPHPOBAHHOE 110 TEMaM,

C YKazaHueM BUI0B y‘lCﬁHLIX 3aHATHI 1 OTBCACHHOI'0O HA HUX KOJIHNYECTBA aKaJCeMHUYECCKHUX YaC0B

£ | Bunel yue6HOH paboThI, BKJIOYAs CAMOCTOSATENBHYIO paboTy
3) @OpMBI TEKYILETO
2] 00y4aromuXxcsi ¥ TPYAOEMKOCTh (B yacax)
= KOHTPOJIA
o
© o YCIIEBAaEMOCTH;
KonrtakTHas paboTa npenoaasareiis ¢ 00y4arouuMucs | &
Ne /i Paznien nucuurinHbL/ TeMBbI S dopma
JIaGopaTopHble 3aHATHA § w o POMEKYTOUHOM
< g
=
Jlexuun N3 vux KCP +KO =] E LCC:G aTrecrauuu
Beero yacoB | mpakruueckas © =8 (nocemecmpam)
IMOoAroTOBKaA
BBeneHne B UCTOPUIO Pa3BUTHS KOJIOUIHON
1 . .. 6 2 - - 1 1 KOJUIOKBUYM
xumuK. OCHOBHOM NOHSATHHHBIN anmapar.
TepmoanHamuka IIOBEPXHOCTHBIX SIBJICHUM, IIpoBepka 0T4ETOB 110
2 OCHOBHBIE TEPMOIMHAMUYECKHUE ITAPAMETPHI 6 4 4 4 2 2 JIP, mpakTtnueckue
ITOBEPXHOCTHOT'O CJI0 3a/1aHus, KOJJIOKBUYM
[IpoBepka oT4ETOB 11O
3 IToBepxHOCTHBIE ABiIeHUA. CMauMBaHNe 6 2 4 4 2 2 JIP, npakTtnyeckue
3a/1aHus, KOJJIOKBUYM
IToBepxHOCTHBIE siBiIeHUA. KanuuispHble BICHUS IIpoBepka oTueToB 1O
4 6 2 - - 2 1 JIP, npakTtnyeckue
3a/1aHMS, KOJUJIOKBUYM




[ToBepxHOCTHBIE sIBICHUS. AICOPOIIMOHHBIE
paBHoBecus. [IAB.

[IpoBepka 0TUETOB MO
JIP, npakTuyeckue

5 6 13 13 2 2
3a/1aHusl, KOJJIOKBUYM,
KP
= Bunel yueGHOI paboThl, BKIIIOUYAsi CAMOCTOSITEIILHYIO ®opMBbI TEKYyILIETO
Q
2] paboTy oOyJaronuxcs ¥ TpyJA0€MKOCTh (B Yacax) KOHTPOJIA
Ne n/mt Paznen aucunnimHbl/ TeMbl 2 .
3 yCIeBaeMOCTH;
KonTakTHast paGoTa nperoiasarens ¢ odydaomumucs |2 & 5| & ®opma
[IpoBepka oT4ETOB 11O
DNEKTPOKUHETUYECKHUE SIBICHUS B TUCIIEPCHBIX IIPOMEIKYTOHOH
6 cucTreMax. JJIEKTPOKUHETUYECKUE SBJICHMUS. 6 4 4 2 2 JIP, mpakTHYeCKHE
Teopun JI3C. 3aJlaHusl, KOJUIOKBHYM,
KOHTpOJIbHAs paboTa
[IpoBepka oTueToOB MO
JucnepcHbie cucteMbl. MeTOAbI MOTyYSHUS
7 6 6 6 2 2 JIP, mpakTuyeckue
JUCTIEPCHBIX CUCTEM
3a/laHusl, KOJJIOKBUYM
[IpoBepka oT4ETOB 11O
JucriepcHbie cUCTeMBL. MmuremiooOpa3oBaHue B
8 6 6 6 1 1 JIP, mpakTu4eckue
pactBopax [TAB
3aJJaHusl, KOJUIOKBHYM
[IpoBepka oT4ETOB 11O
9 JucnepcHble cuctembl. ONTHUECKHE CBOMCTBA 6 8 8 2 2 JIP, npakTuyeckue
3aJJaHusl, KOJUIOKBHYM
. [IpoBepka oT4ETOB 11O
Y CTONYHMBOCTD M KOATYIISIIUAS AUCTIEPCHBIX CHCTEM.
. JIP, npaktuyeckue
10 MouekynapHO-KHHETUYECKHE CBOWCTBA 6 3 10 10 2 2
3aJJaHusI, KOJUIOKBHYM,
TMCTIEPCHBIX crcTeM. CeTuMeHTaIus
KOHTpOJbHas paboTa




IIpoBepka 0T4ETOB 11O
JIP, npaktuyeckue
3a/1aHMs, KOJUIOKBUYM,

Y CTONYMBOCTD U KOAryJIsALUs JUCIIEPCHBIX CUCTEM.
11 Koarynsmus qucniepcHbix cucreM. Kunernka 6 3 9 9 2 2
KOaryJisiliiy 30JIEH.

KP
[IpoBepka oT4ETOB 11O
MukporeTeporeHHble TUCIIEPCHBIE CUCTEMBI.
12 6 3 4 4 1 JIP, mpakTuyeckue
[Topucteie Tena. Omynbcuu. CycrneH3nu
3a/laHusl, KOJJIOKBUYM
CTpyKTypHpOBaHHbBIE JUCTIEPCHBIE CUCTEMBI. -
13 KoHeHcannimoHHO-KpUCTAIUTA3AIMOHHBIC U 6 3 - - - -
KOAryJiSIIUOHHBIE CTPYKTYPBI U UX CBOWCTBA.
Hroro yacos 6 36 68 68 20 20 Dk3ameH (36 u)
Hroro yacos 180

Ipumeuanue: JIP — nabopamopras paboma. *B pabouetl npocpamme no Oucyuniune npu 6biNOJHeHUU 1a00pamopHulx pabom npeodycmompena
NPAKMU1ecKas n0020MO6Ka 6 8U0e GbINOIHEHUs OMOENIbHBIX 8U008 pabom, CEA3AHHBIX ¢ OYyOyuell npogheccUOHaIbHOL 0esimelbHOCMbIO.

4.2 ILlnan BHeay}IHTOpHOﬁ CaMOCTOSITEIbLHOM paﬁDTI)I oﬁyqamnmxca mo JTMCHUIIJINHE

CamocrodrenbHas pabora 00y4aromuxcs V4eOHO-MEeTOIMIECKOe
Cemectp Haszsanue paznena, Tembl c 3aTpatbl Ouenounoe obecriedenue
o OKH i
’ Bun camocrosTenbHOM pa60TLI P BpPEMCHHU CpCACTBO CaMOCTOATENLHOH paboTsI
BBIITOJIHCHUA
(dac.)
TepMmoauHaMuka Metoanueckue
pMOZ . ITonroroska oruera o JIP A
MMOBEPXHOCTHBIX SIBJICHUI [TpoBepxka PEKOMEHJAlUU K
«3aBHCUMOCTh MTOBEPXHOCTHOTO
6 N 0.5 OTYETA MO MPaKTUKYMY
HAaTsDKEHUS] MHIUBHUTYATbHOM
pabote. YO «IToBepXHOCTHBIE
KHUJKOCTH OT TEMIIEPATYPhI».
SIBJICHUSY.
TepmoauHamMuka [Tpaktiueckue | COOpHUK 3aaq T10
6 . Pemrenne 3amad mo teme. 1 .
MMOBEPXHOCTHBIX SIBICHUI 3aJaHus. KOJUIOUIHOM XUMUH




TepmoauHamuka 1.Cm. Ne 1 B criucke
MMOBEPXHOCTHBIX SIBJICHUI PEKOMEH1yeMOi
[ToaroroBka K KOJUIOKBUYMY IO TEME CobecenoBanue | TUTEPATYPHI.
6 «TepMouHaMHKa TOBEPXHOCTHBIX 2 B (hopme 2.Metoauueckue
SIBJICHUII KOJUIOKBHYyMa PEKOMEH1alluu
«IloBepxHOCTHBIE
SIBIICHUSI»
6 [ToBepxnoctHbie siBneHus. [IAB Metonnueckue
[Toaroroska oruera o JIP
PEKOMEHIallK K
«IToBepXHOCTHOE HATSI>KEHHE BOJIHBIX
1 IIposepka IIPaKTUKYMY
PacTBOPOB MOBEPXHOCTHO-AKTHUBHBIX
oTueTa 1o «IToBepxHOCTHBIE
BEILIECTBY
pabote. YO SIBJICHUS».
6 |([ToBepXHOCTHBIC SIBJICHUSI. Meronnueckue
AncopOrus IloaroroBka otuera mo JIP PEKOMEHIALNU K
«MounekynspHas aacopOouus u3 0.5 IIposepxka IIPaKTUKYMY
pacTBOPOB» oTyeTa 1o «IToBepxHOCTHBIE
pabote. YO SIBJICHUS».
CamocrodrenbHas pabora 00y4aromuxcs Y4eOHO-METOIHIECKOe
Cemectp|  Ha3sBanue paszena, TeMbl c Batparel | OueHouHoe obecrieverne
o OKH %1
’ Bun camocTrositenbHOM paboThI P BPEMCHHU CpeacTBO CaMOCTOATENLHOH paboThl
BBIIIOJIHCHUS
(gac.)
6 |[loBepXHOCTHBIE SIBICHUSI. [Toxroroska oruera o JIP 05 [Tpaktueckue | COOpHUK 3a1ay 10
CmauuBanue «CMauuBaHue» ' 3a/1aHus KOJUIOUTHOM XUMHUHU
6 |[[ToBepXHOCTHBIC SIBJICHUS [Tpaktuueckue | COOpHUK 3a7a4 To|
Pemenne 3amau no teme. 1

3aJaHus.

KOJJIOUIHOU XUMHUH




6 |[loBepXHOCTHBIE SIBICHUSA [loaroroBka K KOJJIOKBUYMY IO TEME] 1.Cm. Ne 1 B cricke
«IIOBEpXHOCTHBIE SABJICHUS». PEeKOMEHIyeMO
JIUTEPATYPBI.
2.Metoanueckue
2 CobecenoBanne | PEKOMEH AN
B (hopme «IToBepxHOCTHBIE
KOJJIOKBUYMa SIBIICHUS»
[Tpaktnueckue | COOpHHK 3a7a4 To|
3a/laHus KOJUTOMTHOM XUMUU
6 |DIeKTPOKUHETHYECKUE SBICHHSI Mer. pekomMeHAAINHT K
B JIMCIIEPCHBIX CUCTEMAaX MPaKTUKYMY
[ToaroroBka otyera mo padore 05 «/lucriepcHble CUCTEMBI:
«QnekTpodope3 B 30X ' [TpoBepka MOJIYYCHHE, ONITUYECKUE
oT4YeTa Mo U DJIEKTPUYECKHUE
pabote. YO CBOWCTBa»
6 |DIeKTpOKMHETHYECKUE SBICHHUS COopHuk  3amay 1o
B JIMCIIEPCHBIX CUCTEMAaX Pewenne 3amau o reme 1 [IpakTHYecKue | kommoumHON XUMUK
3a1aHus
CamocTosTenpHas paboTa 00yJaronuxcs VYueGHO-METOINUECKOe
Cemectp|  Ha3sanwme paszena, TEMEI Cpo Batparel | OueHouHoe CaMOCTOOieT‘;?Ii'L‘:;He ;
Bun camocrositensHoOM paboTh BpEMEHU CPEICTBO paboTeI

BBITIOJIHCHUA

(gac.)




SJIGKTPOKI/IHGTI/I‘IGCKI/IG SABJICHUS
B JUCIICPCHBIX CUCTEMAX

[TonroToBka K KOJJIOKBHYMY IO TEME
«JInodpunbueie U MMO0(POOHBIE
JIMCTIEPCHBIE CUCTEMBI.

9JI€KTpOKI/IHCTI/ILIeCKI/Ie SIBJICHUS.

1.Cm. Ne 1 B crimcke
pEeKOMEHIyEMOM
JUTEPaTyphI.

2.MeT. peKkOMeH1aluu
«/lucriepcHbie

1 CUCTEMBI: IIOJIyYEHHUE,
CobecenoBanue | ONTHYECKUE U
B (hopme UIEKTPUUECKUE
KOJIJIOKBHYMa cBoricTBay COOpHHK
[TpakTuyeckue | 3aaa4 10 KOJUIOMIHOU
3aJJaHUs XUMUHU
6 |ucnepcHble cUCTEMBI. Mert. peKOMEeHIalK K
JInodpoOHbIE nUcHepCHBIE IPAaKTUKYM
¢ g P [TonroroBka oryera o pabore P My
CHCTEMBI. . «JlucriepcHbIE CUCTEMBI:
«[Tomyuenne m1opoOHBIX 3051€H 0.5
. [TpoBepka NOJIy4EeHUE, ONTHYECKHE
METOZOM XUMHUYECKOH KOHICHCAIHI.
oT4yera 1o U JICKTPUIECKHE
pabote. YO CBOICTBa»
6 |ducnepcHble CUCTEMBI. Mer. pekomeHAauu K
JInodoOHBIE TUCTIEpCHBIE PaKTUKYM
¢ P [ToxroToBka otyera o pabore p ymy
CHCTEMBI. «JlucriepcHble CUCTEMBI:
«Yneramukpockonus. Mccnenosanue 0.5
. [TpoBepka HOJy4YEeHUe, ONTUYECKHE
30J1el C KOHAEHCOPOM TEMHOTO IOJIS»
oTyeTa 1o U 2JIEKTPUYECKHE
pabote. YO CBOMCTBa»
6 |ucnepcHble CUCTEMBI. [ToxroToBka otyera o pabore Mert. peKOMEeHIallK K
JInodpwmibHBIC AUCTIEPCHBIE «OmnpeneneHne KPUTHIECKON 05 [TpoBepka PaKTUKYMY
CHCTEMBI KOHIICHTPAILIMH MUIIEIII000pa30BaHuUs ' oTdYera 1o «IToBepXHOCTHBIE
(KKM) B BomnbIX pacTBopax [IAB». pabote. YO SIBIICHHS.
|CeMeCTp| Hazpanue pa3aena, TeMbl | CamocTosTenbHas pabota 00yJyaroumxcs




c 3atparsl | OueHOYHOE V4eOHO-MeToIIecKoe
v OKH
Bu camocTosiTensHOM paboThI P BpEMEHU CpPENICTBO obecrieueHne
BBITNTIOJIHCHUSA o
(aac.) CaMOCTOSITENILHON paboThI

6 |ducnepcHble CUCTEMBI. Mer. pekomeHaauu K
OnTnueckue cBoiicTBa [ToaroroBka otuera no padore IIPAKTUKYMY
JUCIIEPCHBIX CUCTEM «OnpeneneHue cpegHero pasmepa 05 «JlucnepcHble cUCTEMBI:

94acTHI] 305151 KaHU(DOIIT METOI0M ' ITpoBepka MOJIyYEHUE, ONITUYECKHE
HedeIoMeTpUn» oTyeTa 1o U DJIEKTPUYECKHE
pabote. YO CBOWCTBa»

6 |[ducnepcHble CUCTEMBI. Mer. pexoMeHaNuu K
OnTnueckue cBoiicTBa IIPAKTUKYMY

[TonroroBka oryera o pabore
JUCIIEPCHBIX CUCTEM . «/lucnepcHble CUCTEMBI:
«OrnpeneneHue U303JeKTPUIECKON 0.5
ITpoBepka HOJIyYEHUE, ONTHYECKHE
TOYKH OenKa
oTyeTa 1o U DJIEKTPUYECKHE
pabote. YO CBOMCTBa»

6 |[ducnepcHble CHCTEMBI. COopHuk  3amad 10|
OnTHueckue cBoiicTBa Pewmenne 3anad o reme 1 IIpakTHueckue | KOJUIOMJHOW XUMHUH
JUCTIEPCHBIX CUCTEM 3aJlaHus

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

PEKOMEHyeMOU
OCHOBHOM JIUTEPATYPBHI.
[TonroroBka K KOJUIOKBUYMY IO TEME Mer. pexomeHnanun
«JInodpunbreie u M1OGOOHBIC 1 «JIMCrIepCHBIE CUCTEMBI:
AUCIICPCHBIC CUCTCMBIL. CO6CCCI[OB3.HI/Ie TIONTyYeHHUe, ONITHUECKHE
ONEKTPOKUHETUYECKUE SBICHUS B (hopme W JIEKTPHYECKHUE
KOILIoKBHYMa CBOMCTBa»
IIpakTHYeCKHE | Cpoprnx 314 Mo KoTONAHOI
3aJaHus XUMHUH
ICeMeCTp| Hazpanwme pa3szgena, TeMbl CamocTosTenbHas pabota 00yJyaroumxcs




c 3arpatsl OueHouHoe V4ueGHO-METOINYECKOE
o OKH
Bu camocTosiTensHOM paboThI P BpEMEHU CpPENICTBO obecrieueHne
BBITIOJIHCHU S o
(aac.) CaMOCTOSITENILHON paboThI
6 Y CTONYMBOCTB AUCIIEPCHBIX Mer. pexomeHganuu
CHCTEM «/lucriepcHbie CUCTEMBI.
Ornpezerienne nopora KoaryJssiiuu 3051 .
Kunernueckue cBOMCTBA
TUJPOKCH/IA JKEJIe3a U 3aIUTHOTO YUcia 0.5
IIpoBepka JIACTIEPCHBIX CUCTEM, UX
crabmin3aropa N
oT4eTa I1mo YCTOMYHBOCTD U
pabote. YO KOAryJIsIHs»
6 Y CTOMYMBOCTD IUCTIEPCHBIX Mert. pekoMeHaauu
CUCTEM «JlucnepcHble CUCTEMEL.
IToaroroska oryera no JIP «M3yuenue A p .
o N Kunetnueckue cBoicTBa
YCTOMUYMBOCTH CYCHEH3HM B pa3HbIX 0.5
[IpoBepka JIUCTIEPCHBIX CUCTEM, UX
cpenax» N
oT4yeTa o YCTOWYUBOCTD U
pabore. YO KOAaryJisius»
6 MukporeTeporeHHbie U Mert. pekomeH1auu
rPyOOIUCIIEPCHBIE CUCTEMEI «JlucepcHble CUCTEMEL.
py p ITonroroBka oruera o JIP A P o
N Kunernueckue cBoOMCTBa
«CennMeHTalMOHHBIN aHaATN3 1
B IIpoBepka JUCTIEPCHBIX CUCTEM, UX
CYCIIEH3UI» N
oT4era o YCTOWYHUBOCTH U
pabote. YO KOAryJIsLus»
6 MukporeTeporeHHbIe Mer. pekomeHJauuu
IHUCIIEPCHBIE CUCTEMBI «JlucriepcHble CUCTEMBEL.
P IToaroroska otuera o JIP A P o
Kunernueckume cBoMCTBa
«[ToyueHue u onpeneseHue TUIa 0.5
IIpoBepka JUCTIEPCHBIX CUCTEM, UX
AMYJIbCHH N
OTYEeTa MO YCTOWYUBOCTD U
pabote. YO KOAryJIsius»
Cemectp Ha3Banue paznena, TeMbl CamocTosiTenpHas paboTa o0ydaronuxcs




Bun camocrositensHOM paboTh

Cpoxn
BBITIOJTHEHHS

3arpatsl
BpPEMEHU

(dac.)

OneHouHOE
CPEelCTBO

Y4eOHO-METOINUECKOE
o0ecrieyenue

CaMOCTOSITENILHON paboThI

6 |[ducnepcHbie CUCTEMBI

[ToaroroBka K KOJUIOKBUYMY IO TEME
«Y CTOMYUBOCTD U MOJIEKYJISIPHO-
KHUHETUYECKHE CBOMCTBA IUCTIEPCHBIX
CHCTEM)

CobecenoBanue
B (hopme
KOJJIOKBUYMa
IIpakTrueckue
3aJlaHus

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

2.MeT. peKkoMeH1aluu
«/lucriepcHbIe CUCTEMBI.
Kunernueckue cBoiicTBa
JUCIIEPCHBIX CUCTEM, UX
YCTOMYUBOCTb U
KOAryJIsILHsI»

3.Mert. pekoMeHJauu
«/lncriepcHbie

CHUCTEMBI: TIOJIy4YECHHE,
ONTUYECKUE U
AJIEKTPUUYECKUE
cBoiicrBay COOpHUK
3a71a4 110 KOJUIOUTHOU
XUMUHU

OO61ast TpyA0EMKOCTh CAMOCTOATEIBHOM PaboThl O JUCIHUILTHHE (4Yac)

20

BromkeTr BpeMeHH caMOCTOSITEILHON PadoThl, NPEAYCMOTPEHHBIH Y4eOHBIM IIAHOM

JUIS JAHHOM JUCHMILIMHBI (Yac)

20




4.3 COAEP’) KAHUE YYEBHOI'O MATEPHAJIA

Couepmalme pa3xaeioB U TEM NUCHUIIJIHHDBI

1 BBenenue
DEHOMEHOJIOTHST KOJUIOMJIHOW XUMHUU B3auMOCBS3b KOJUIOMAHOW XUMHUU C JAPYTUMH

€CTECTBCHHBIMU JUCLHUIUIMHAMHA. OCHOBHBIC TOHATUS U OIPENEICHHs KOJUIOMJAHON XHUMUMU.
KonuuecTBeHHOE OIpeieICHHE TUCIIEPCHOCTH: CTEIEHb JUCIIEPCHOCTH, YAEIbHAs TOBEPXHOCTb.
JlucriepcHble CUCTEMBI: KJIaCCU(UKALMK AMCIEPCHBIX CHCTEM [0 arperaTHOMy COCTOSIHUIO
JUCTIEPCHOM (a3bl W JUCIIEPCHOHHON Cpeabl, MO pa3MepaM YacTHIl TUCIEPCHOH (a3bl,
WHTCHCUBHOCTH B3aMMOJCHUCTBHUS YACTHI[ JUCIEPCHON (a3l C JUCIIEPCHOHHOW CpelIoi.
JInopunbHbie U AMOGOOHBIE JUCIEPCHBIE CHUCTEMBL: CXOJCTBO M pasziMuue MEXAY HUMH U
pacTBOpamMu BBICOKOMOJIEKYJISIPHBIX COCTMHEHUM.

2 TepMoaMHAMMKA OBEPXHOCTHBIX SIBJICHU

[ToBepxHocTh pazgena ¢a3. MomekylsspHble B3aUMOJCHCTBUS M OCOObIC CBOMCTBA
NOBEpPXHOCTH pazfena ¢a3. CBoOOIHAS MOBEPXHOCTHAS dHEPrus. MONEKYIIpHOE JaBICHHE U
IMMOBEPXHOCTHOC HATAKCHHC. CuioBas u OHCPIreTUYCCKAasd TPAKTOBKU ITOBECPXHOCTHOI'O HATSXKCHUA.
MerTopa ci10s1 KOHEYHOH TOJIIHUHBI U METOJ] M30BITOUYHBIX BETMYMH TEPMOAMHAMUYECKUX (HYHKIIUN
noBepxHoCTHOTO cJiosi (I'u66¢). IloHsTHE O MOBEPXHOCTH pa3phiBa U PA3ACIISIONICH TOBEPXHOCTH.
OO6o001IeHHOE ypaBHEHHE TMEPBOIO U BTOPOTO 3aKOHOB TEPMOJAMHAMUKH JJISi MOBEPXHOCTHU
pa3pbiBa ¢a3. CBs3b MOBEPXHOCTHOTO HATSKEHHUS C TEPMOJMHAMUYECKHMMH MOTEHIIMATaMH.
3aBUCHUMOCTh TEPMOJUHAMUYECKHUX (YHKIIHI MOBEPXHOCTHOTO CJIOS OT TeMIIEpaTyphl B YUCTHIX
OJIHOKOMIIOHEHTHBIX JKUJKOCTSIX Ha TPaHHIIEe pa3fiesia C COOCTBEHHBIM apoM.

MeToapl U3MEpeHUsl MOBEPXHOCTHOTO HATSHKEHMsSI HA JIETKOMOBUKHBIX TPaHUIAX pas3ferna
da3. MexdazHoe HaTsHKEHHE Ha MOBEPXHOCTH paszielia pacTBOPOB JBYX B3aUMHO OTPaHHMYEHHO
pacTBOpuUMBIX )kuakocTell. [lpaBuno Antonosa. OnpeneneHue MOBEPXHOCTHON SHEPTUHU TBEPABIX

TCII.

3. HOBerHOCTHLIe N KAMWIJAPHBIC ABJICHUS

Cwmauuanue. KpaeBoii yron. Ypasuenue FOnra (cuioBoit BeIBOa) U ero aHaian3. COOTHOIIECHUS
MeXy paboTaMu aare3uud M Koresuu npu cMauMBaHuM. YpaBHeHus [ronpe u FOura-/lrompe.
TepMoauHaMUYeCKHe YCIOBHMsS CMayMBaHMsS W pacTeKkaHus (TOJIHOTO  CMa4yMBaHUA).
N36upaTensHOe CMadMBaHHWE KaK METOJl XapaKTePUCTUKU TOBEPXHOCTEH TBEpIBIX Tell
(mroduabHbIX U JMo(oOHBIX). CMaunMBaHUE pEANbHBIX TBEPHABIX IOBEpXHOCTEeH. BrusHue
[IEpOXOBAaTOCTU OBEPXHOCTH Ha cMayKBaHue. Terora cMaunBanus. duoranus.

KaHI/IJ'IJ'ISIpHI)Ie sSBJICHUs. Biusnue KPHUBU3HBI IOBCPXHOCTH HA PpPaBHOBECUC B
OJTHOKOMITIOHEHTHON cucteme. KamumaspHoe maBinenue. 3akoH Jlaruraca mms mrapooOpa3HoOi
noBepxHocTH. YpaBHeHue FOHra-Jlammaca nns Hechepuueckux moBepxHoctei. Kamminspaoe
MOAHATHE JKUJKOCTH B MOPUCTHIX Tenax. YpaBHeHue JKropena. KanusisipHas mocTOsSHHaS.
3aBUCUMOCTH JaBJICHU S HaCBIIICHHOI'O rnapa oT KPpHUBU3HBL MMOBEPXHOCTHU pasaciia



cocymectBytomux ¢a3. YpaBHenue TomricoHa-KenbBuHa. 3aBHCMMOCTh PacTBOPUMOCTH OT
KPUBHU3HBI TOBEPXHOCTH IUCTIEPCHBIX YACTHIL.

OOmiasi xapaKkTepUCTHKa COPOIIMOHHBIX IPOILIECCOB, OCHOBHBIE TOHSATUS U ONPEICIICHUS.
AncopOuus Kak caMOIPOM3BOJIbHOE KOHLIEHTPUPOBAHKUE HA TIOBEPXHOCTH pazjiena (a3 BEILIECTB,
CHIKAIOIIMX TOBEpXHOCTHOE HaTshkeHue. DyHaaMmeHTanbHOE afcOpOLMOHHOE YpaBHEHUE
['ub6ca (TepMoguHAMHUYECKH BBIBOA). AHanu3 ypaBHeHus [ub60ca. I[lomokutenbHas wu
oTpunatTenbHas aacopOius. [loBepXHOCTHO-aKTHBHBIE M TOBEPXHOCTHO-MHAKTUBHBIC BEIIECTBA.

[ToBepxHOCTHast aKTUBHOCTb. OTHOCUTEIBLHOCTD MOHSTHUSA “TIOBEPXHOCTHAS! aKTUBHOCTD .

Oprannueckue [IAB u [IMAB. 3aBucUMOCTh MOBEPXHOCTHOTO HATSXKEHMSI OT KOHIEHTpAIUU
pactBopa IIAB. VYpaBuenne Ilumikockoro. IloBepxHOCTHasi aKTUBHOCTb, €€ W3MEHEHUE B
romojyiornueckux psagax I[TAB. Tepmommnammdeckoe oOocHOBaHHME mpaBmia TpayoOe-Jlrokiio
JIBHrMropom.

Crpoenune MoHOCIOEB pacTBOpuMBIX [TAB. JIByMepHOE COCTOSIHUE BEIIECTBA B aICOPOITMOHHOM
CJI0€, OPUEHTALIMS MOJIEKYJI B pa3psiKEHHBIX U B HACBIIEHHBIX ClI0AX. Pacuer pazMepoB MoJeKy
[TAB. Knaccudpukauus I[IAB mno wmexanusmy pAeicTBus (cMadyuBaTelld, AHMCIIEPTaTOpPHI,
CTaOUITN3aTOPhI, MOIOIIHE BELIECTBA).

Ancopbuus ra3oB Ha TBep0oi noBepxHocTH. [loHsATHE O PU3MUECKON U XUMUYECKOH aicOpOLIUH.
Kputepun ¢dusuueckoit u xumudeckoi agcopouuu. M3orepmbl agcopOuuu ra3oB. YpaBHEHHE
u30TepMbl ancopOrun OpeiHannxa, ero aHaau3. YpaBHEHHE MOHOMOJEKYISIPHOW aicopOuuu
JIbHrMropa (KMHETUYECKUH BBIBOJ), aHAIMU3, 00JIACTH IPUMEHEHHUS.

AncopOuust U3 pacTBOPOB Ha TBEpJOW IOBEPXHOCTH: MOJIEKYJsipHas M uoHHas. [IpaBuio
ypaBHUBaHMs nojsipHocTell Pebunpepa. Ilpumenenue IIAB juiga ynpaBienus mpoueccamu
CMauyuBaHMs: TUAPOGMIM3anus U ruapododusanus moBepxHocTH. Touka HHBEpCHH.

4. BJIQKTPOKI/IHQTI/I‘ICCKI/IC SIBJICHUA B IMCIHIEPCHBIX CUCTEMAX

DNEeKTPOKMHETUYECKHUE BICHUS: AEKTPO(OpeE3, IEKTPOOCMOC, TOTEHIUAI TEUSHHMS], TOTEHIAII
CeMMEHTALUN.

JBoitHo# snextpudeckuid cioit (IDC). Ilpuunnel odpazosanus JIIC. Moaenu crpoenus [123C
(reopun I'enpmroinbua, ['yu-Uenmena, IltepHa). DIeKTpOKMHETUYECKUH MOTEHIMAN; TPaHULA
CKONbXKEHUs. BnusHue uHIUPQPEpeHTHBIX UM HEHMHIU(PQHEPEeHTHBIX 3JIEKTPOJIUTOB  Ha
JJIEKTPOKUHETUYECKUM moTeHuuan. llepesapsnka mOBEpXHOCTH. MeToabl  OnpeneieHus
JJIIEKTPOKUHETUYECKOT O TOTEHIHAIIA.

MunesigpHass TeopHs CTpoeHHs JHOGOOHBIX 30siel. I3037eKTpHuecKkoe COCTOSHUE B
JUCIIEPCHBIX CHCTEMAaxX; METOAbl OINpPEACIICHUs] HW303JIEKTPUYeCKO Touku. IIpakTmyeckoe
IIPUJIOKEHUE DJIEKTPOKUHETUUECKUX SIBJICHUH.

5. JlucnepcHble CHCTEMBbI

5.1 JInooGHbIe 1UCTIEPCHBIE CHCTEMBbI

JlyucniepraluOHHBIE METOJbI MOJyYEHUsl JAMUCIEPCHBIX CHUCTEM (30J1€H, dMyJbCUM, TEH,
asposozeii). Ilpumenenune IIAB B mpoueccax mnogydeHHs TUCIEPCHBIX cHUCTeM. O¢dekT
azicopOIMOHHOTO TMOHWXeHus TBepaocTH (dpdexkt PeOunnepa). KonaeHcannoHHble METOABI
NOJYy4YeHUsl JUCNepCcHbIX cucteM. OOpa3oBaHue 30JIell B IpOLECCE XUMHUYECKUX PEaKIMi.
OcHOBHBIE METOIbI OUMCTKHU 30J1€H (Auann3, AIeKTPOInaIn3, yIbTpaduibTpanus).



5.2 JIno¢puabHbIE TUCTIEPCHbIE CHCTEMBI

Tepmonunamuka o0pazoBaHusi JHOGWIBHBIX  KOJUIOMAHBIX  CHUCTEM;  KpHUTEpHUi
CaMONIPOU3BOJIBHOTO JucneprupoBanus (kputepuii Peounaepa-lllykuna), poias ruapodoOHbIX
B3auMoIecTBUi. Murneminooopa3zoBanue B pactBopax IIAB. Mwunemnsr [Maptinu, Mak-bena.
Kputnyeckas koHuentpanusi muuemioodpasosanus (KKM). ®akropsl, Brustomme Ha KKM.
Temmneparypnas 3aBucumocts KKM, nuarpamma ¢a3oBbix coctosinuii, Touka Kpadra. OcHOBHBIE
metonsl onpeaeneHuss KKM. KomnougHoe pactBopeHue yrieBoaopoioB (comrodunuzanus) B
IPSIMBIX MUILIEIUIAX MBI U INI00YIApHBIX Oenkax. Como0uinn3aliys B HEBOAHBIX cpeaax.

5.3 OnTuyeckue CBOICTBA JUCIEPCHBIX CHCTEM

PaccesHue u nornomieHue cBera B TUCHEPCHBIX cUcTEMax. 3akoH Penes u ycinoBus ero
npuMeHUMOCTH. 3akoH byrepa-JlambOepra-beepa u ero npuMeHnenue Kk MyTHbIM cpefam. Okpacka
KOJUIOMAHBIX cucteM. Hedemomerpus, typOuaumerpusi, yapTpamMukpockonus. OmpeneneHue
KOHIICHTPALIUH, pa3MepoB U (OPM YaCTUILl ITUMHU METOJIAMH.

5.4 YcTOHYNBOCTD H KOoaryjasauus IMClEPCHbIX CUCTEM

MonekyasipHO-KMHETHYECKUE CBOMCTBA AUCIIEPCHBIX cucTeM. Teopus 6poyHOBCKOTO
JBIDKEHUS 1o DiHmTeny-CMonyxoBckoMy. Auddy3us B KoutonaHbix cuctemax. CBs3b
CPEIHEKBAIPATUIHOTO CMENIeHHUs ¢ Koddunpentom quddysuu. YpaBHeHue
OHWHITEHACMOITyX OBCKOTO.

CenumenTanys B 1ucnepcHbIX cucreMax. CeqMMEHTallMOHHBIN aHAIN3 CYCIIEH3UN U OMYJIbCUU.
Koncranrta cemumenrtanuu. VaTerpansHas u nuddepeHuanbias KpUBbIe paclpeieieHus 1o
pa3sMepaM 4acTHI; IIOCTPOEHHWE HX U3 JAHHBIX II0 KHHETUKE HaKOIUICHUS OCaJKa.
CenumMeHTaliMOHHO-1M(p(dy3HOE paBHOBECHE. DKCIIEPUMEHTAIIBHOE ONPEIEIeHUE YnClia

ABorazpo. [Ipumenenue yIbTpaneHTpudyr JUIs oTpeseNeHus pa3mMepa

YJIBTPAaMHUKPOTE€TEPOrE€HHBIX YAaCTUI U MAaKPOMOJIEKYII.

YCcTOWYUBOCTh UCHIEPCHOM cucTeMbl. Buabl ycroitunBocTH aucnepcHbix cucteMm (Ileckos).
CenuMmeHTallMOHHAs YCTOMYMBOCTH JIUCHEPCHBIX CUCTEM. DakTopbl CEAMMEHTALMOHHON
YCTOMYMBOCTU. ArperaTuBHasi YCTOMYMBOCTb AMCIEPCHBIX cucTeM. (DaKkTopsl arperaTuBHOM
YCTOMYMBOCTU JINOGOOHBIX JAUCIEPCHBIX CUCTEM. Teopusi yCTOMUMBOCTH TMAPOPOOHBIX 30J€i
Hepsruna-Jlannay-®epses-Osepoeka ([JIDO).

Koarymsuus. Tlopor koarynsunu. Kuneruka 6pIcTpoi 1 MEUIEHHOM cTauil Koarysuu.
3aBUCUMOCTb KPUTHYECKON KOHLEHTPALUU MIEKTPOJINTA OT pa3Mepa U 3apsiia KoaryJaupyrolero
noHa (mpasuio Illynena-I'apau). Kpurtepuit Diinepca-Kopda. AHTaroHusm u CHUHEprusm B
JEHCTBUM DJIEKTPOJUTOB HA MPOLECC KOAryasluu. 30HBl YCTOMYMBOCTH IIpPH Iepe3apsiake
KOJUTOMIHBIX yacTull. Koarynsuusi cuiabHO U cilabo 3apsyKeHHBIX 30J1€M (KOHLEHTpalWOHHAs U
HeuTpanmu3anmoHHas koaryssius). O6ocnoBanue npasuia [ynema-I'apau u kputepus Diinepca-
Kopdba B Teopun JJIDO. Onokynsamus, rerepokoaryisiuus, agarynsuus. [Ipumenenue
KOaryJsHTOB U (DJIOKYJISTHTOB JIJIsl OYUCTKU BOJIBI.

5.5 Ilopucrele Tesa. MuKporereporeHHble JHCIEPCHbIE CHCTEMbI

Krnaccudukanys nopucTsix Tel 0 pa3Mepy Mop U CTPOSHUIO TOPUCTON CTPYKTYPHI
M.M. JlyOununa. [lopucteie Tena ¢ KOpIycKysipHOM cTpykTypoil. Cunukarenu. Ilopucteie Tena
c rybuaToil CTPYKTypoil. AKTHUBHpPOBAHHBIE YIJIM M CHOCOOBl MX monydeHus. I[lopucrteie



KpHUcTaubl. [{eomuThI: CTpYKTYpa, TUIHI Ie0IUuTOB. KomruecTBeHHAs! XapaKTePUCTHKA IIOPUCTHIX
ten. Kamwinspaas xonneHcarus. PasznenbHoe ompeneneHue oOBEMOB MOP Pa3HBIX Pa3MEpOB.
[TocTpoenne KpuBO# pacrnpeaeacHus 00beMa Iop 1Mo pagnycam.

Cycnens3uu. Knaccudukanusi cycnensuu (mo pasMepaM 9acTHIl JUCIEPCHON ¢asbl; 1O
KOHIIEHTpAIllMU JUCIEPCHON (a3bl; IO MPUPOAC cpenbl).
pa30aBICHHBIX CYCIICH3MH. ATperaTHBHAsI U CEJMMEHTAIIMOHHAS] YCTOMYUBOCTh CYCIICH3HIA.

JACTIEPCUOHHOMN CsoiicTBa

Omynbeun.  Knaccudukamuss  smynbeuid  (mpsMmble U oOparHble;  pa3OaBieHHBIE,
KOHIIEHTPUPOBAHHbIE U BBICOKOKOHLEHTPUPOBAHHBIC). OMYJIbraTopbl, MPHUHIMIIBI BbIOOpA
IMYJbraTopa il CTaOMIIN3aluu IPSMBIX B 00paTHBIX AMynbcuil. OOparienne ¢a3 B IMYJIbCUSX.

Mertoap! pazpyiieHus sMmyiabcuil. [IpakTrndyeckoe npuMeHeHne SMYIIbCHI.
Knaccudukanus nen. Metopl nomyueHus neH. OCHOBHbIE XapaKTEPUCTUKHU TMEH. Y CTOWYMBOCTh

IIEH U METOJBI pa3pyllieHus NeHsl. [IpakTnyeckoe npuMeHEeHue IIeH.

5.6. CTpykTypupoOBaHHbIE JUCTIEPCHbIE CHCTEMBbI

CB0OOHO- W CBA3HOAMCIIEPCHBIE CHUCTEMBI. KIlacChl CTPYKTYPHPOBAaHHBIX CHCTEM:
KOHJICHCAIIMOHHO-KPUCTAJUIM3AIMOHHbIE W KOAryJISIMOHHBIE CTPYKTYpbl M HMX CBOWCTBA.
(TUKCOTpoOmUs, CHHepe3uc, HaOyxaHue, mon3ydeTh). CTPyKTYpHO-MEXaHHUYECKHE CBOICTBa

JUCIICPCHBIX CUCTCM. HproToHOBCKHE M HBIOTOHOBCKHUE JKUJIKOCTH. 3aKOHBI HBIOTOHa, Hyaseﬁnﬂ

U DUHIITENHA.

4.3.1 [lepeyeHb NPAKTHYECKUX 3aAHATHH U JIa0OPATOPHBIX padoT

Ne No paznena u HaumenoBaHnue ceMuHapoB, Tpymoemxocts OueHouHble |Popmupye
Ne TEMBI MpaKTHYECKUX U J1a00paTOPHEIX padoT (1ac.) cpelcTBa MEIE
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13 = é’_ Ornpezenenne KpUTHUECKOU [Tposepka | I1K-3
"g % 5 o| KOHUEHTpauuK oryerano | IIK-4
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14 Pemtenue 3amay mo reme [Tpaktuue | [1IK-6

«JInodunpHbie 1 MHOHOOHBIE CKHE

JUCTIEPCHBIE CUCTEMBIY. 3a/1aHus 1o
TemMe

15 KomnoxkBuym Ne3 o teme Cobeceno | IIK-6

«Tonyyenue nUCIEPCHBIX BaHKUC B

CUCTEM. DJIEKTPOKUHETHUECKUE dopme

SBJIEHMS B JUCIEPCHBIX CHCTEMAX KOJUIOKBH
yMma.
IIpakTuue
CKue
3a/laHus

17 g Ompenenenue cpeaHero pazmepa IIposepka | I1K-3
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TeMe
20 = Omnpenenenne mopora ITposepka | I1K-3
§ KOAryJISIIIAH 307151 THIPOKCH A oryerano | [1K-4
; JKelle3a U 3alUTHOrO YKcia JP. YO ITK-5
E crabunmzaropa ITK-6
21 § N3yuenue YCTOHYMBOCTHU ITposepka | I1K-3
5 CYCIIEH3UH B Pa3HBIX Cpelax oruetano | [1K-4
= JP.VO | TIK-6
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4.3.2. IlepevyeHs TeM (BONPOCOB), BHLIHOCUMBIX HA CAMOCTOSITEJIbHOE U3yYeHH e

CaMOCTOSITEJIbHOI Pa0doOThI CTYIeHTOB

Ne Tema 3anaHue dopmupyemas NJAK

n/m KOMIETESHIIHS

1 TepmonnHamuka [ToaroroBka k komtokBuymy | I1K-3, TIK-4, [1K-3,2

MIOBEPXHOCTHBIX SIBJICHUU Nel I1K-5, I1K-6 [1K-4.3
(cM. BOIPOCHI TEKYILETO I1K-5.2
KoHTposist). Hanmcanue I1K-6.1
oTueToB 110 JIP, BeIimoaHEeHNE
MPAKTUYECKUX 3aJaHUI.
2 [ToBepXHOCTHBIC SIBIICHUSI. [Tonroroska k koyutokeuymy | I1K-3, I1K-4, [1K-3,2
No2 ITK-5, TTIK-6 IK-4.3
(cM. BOMPOCHI TEKYILETO I1K-5.2
KoHTposisi). Hanucanue I1K-6.1
oTueToB 110 JIP, BeImoaHeHNE
MPAKTUYECKUX 3aaHUM.

3 ONEeKTPOKUHETUYECKU [TonroroBka k koyutoksuymy | I1K-3, I[1K-4, [1K-3,2
€ SIBJICHUS B IUCTIEPCHBIX Ne3 I1K-5, IIK-6 [1K-4.3
cHCTeMax (CM. BOIIPOCHI TEKYIIIETO [1K-5.2

xoHTpons). Hanucanue I1K-6.1
otueTtoB 110 JIP, BeImoIHEHNE
MPAKTUYECKUX 3aaHUM.




JInodobOHbBIC AUCTIEpCHBIC [ToaroroBka k kosokBuymy | I1K-3, I[1K-4, [1K-3,2
CHCTEMBI Ne3 I1K-5, TIK-6 I1K-4.3
(cM. BOMPOCHI TEKYILIETO I1K-5.2
xouTpons). Hanucanue IIK-6.1
otueToB 110 JIP, BeImoIHEHNE
MPAKTUYECKUX 3aJaHHH.
JInodunwsusie nucnepcusie | Iloaroroska k kommoksuymy | I[1K-3, TIK-4, [1K-3,2
CHCTEMBI. Ne3 IIK-5, IIK-6 I1K-4.3
(cM. BOIIPOCHI TEKYILETO I1K-5.2
KoHTposst). Hanmcanue I1K-6.1
oTueToB 110 JIP, BeImoIHEHNE
MPAKTUYECKUX 3aJaHHH.
VYcronuuBocTs aucnepcHbix | [loaroroska k komuiokBuymy | I[1K-3, T1K-4, [1K-3,2
CHCTEM Neq I1K-5, IIK-6 [1K-4.3
(CM. BOIIPOCHI TEKYIIETO IIK-5.2
koHTposisi). Hanmcanue I1K-6.1
otueToB 110 JIP, BeImoaHEeHNE
IIPAKTHUYECKUX 3a1aHUM.
Monexynspaokunernueckue | [Tonroroska k kommtoksuymy | [1K-3, T1K-4, I1K-3,2
1 OIITUYECKUE CBOMCTBA Ne4 I1K-5, TIK-6 I1K-4.3
JUCIIEPCHBIX CUCTEM (cM. BOIIPOCHI TEKYIIETO [1K-5.2
koHTposist). Hanmcanue I1K-6.1
otueToB 110 JIP, BeImoaHEHNE
MPAKTUYECKUX 3aJaHUI
8 MukporereporeHHbIe ’ [ToaroroBka k kommokBuymy | [1K-3, I1K-4, I1K-3,2
rpybonucnepcHbie cuctemMbl | Nod ITK-5, TTIK-6 I1K-4.3
(CM. BOIIPOCHI TEKYIIETO I1K-5.2
xoHTposis). Hanucanue I1K-6.1
oTueToB 110 JIP, BeImoaHeHNE
MPAKTUYECKUX 3aJaHUI

MeTtoauyeckue yKasaHusi 10 OPraHNu3anuu CAMOCTOSITEIbHON PadoThl CTYICHTOB

CamocrosiTenbHas paboTa CTy/IEHTOB, CBSI3aHHAS C TIOJITOTOBKOM OTUETOB MO BHIMOTHEHHBIM
71ab0paTOpHBIM padoTaM, 3aKperyieHHEM TEOPETHUECKOro MaTepuala B BHJE PEIICHUs 3a1ad U
MOATOTOBKHU K KOJJIOKBHYMaM, IMTPOBOJIUTCS BO BHEAYTUTOPHOE BPEMSI.

Cmpykmypa omuema no 1abopamopnou pabome:
[{ens paboTHI.
TeopeTnyeckas 4acTh.

BoimonHeHnne pacdeTHbIX, Ipad@UyYecKuX M KOHTPOJBHBIX 3aJaHM B COOTBETCTBUU C
METOJUYECKUMH YKa3aHUsIMH K Kax10H padore.

4. BbIBOJ (Ha OCHOBE MOJMYUYEHHBIX PE3YyIbTATOB).
MeToandeckue peKOMEH AU 110 BHITOTHEHHUIO U 00pab0oTKe IKCIIEPUMEHTATBHBIX IaHHBIX

M0 KaXKJI0¥ JTabOpaToOpHOM pabOTe OMHMCAHBI B METOMYECKUX PEKOMEHIAINSIX, TOATOTOBICHHBIX
npenoaaBaTensiMu Kadeapol.




1.

benbix JI.b. IloBepxHOCTHBIC SIBJICHUS (METOIUYECKHE PEKOMEHIAIMH K MPAKTUKYMY).

Upkyrtck: UpkyT. roc. yH-T, 2006. — 54 c.

2.

benbix JI.b. Qucnepcusle cucremsl. KuHernueckue CBOMCTBA IUCIEPCHBIX CUCTEM, UX

YCTOMYMBOCTh M KOAryJsuus (MeTOANMYECKHE PEKOMEHJAUH K MpakTukymy). Upkyrck: Upkyrt.
roc. yu-1, 2006. — 48 c.

3.

benbix JI.b. [IucniepcHble CUCTEMBI: MOJYYEHUE, ONTUYECKUE U PIEKTPUUYECKUE CBOMCTBA

(MeTonMuecKrue peKOMEHJauu K npakTukymy). Upkyrck: Upkyt. roc. yu-t, 2008. — 48 c.

HpI/IMepH pE€UICHUA THUIIOBBIX 3a1a4 IMPEACTABIICHEI B PEKOMECHAYCMBIX yLIe6HBIX IMOCOOHMSIX

1 3aJJa4HUKax I10 KOJIJ'IOHIIHOI71 XUMHHU.

1. TunoBsIe pacueTsl O Gpu3NUecKoil u KoywtouaHoi xumuu [ Teker] : yue0. mocobue / A. H.

Bacrokosa [u ap.]. - CII6. [u np.] : Jlans, 2014. - 139 c. ; 20 cM. - (YueOHUKH 71 BY30B.
CrnenuanpHas jureparypa). - bubmmorp.: ¢. 138. - ISBN 978-5-8114-1605-9. 2. Komutongnas

xumus. [Ipumeps! u 3aga4n : yuebHoe nmocodue mis By3oB / B. ®@. Mapkos, T.

1.

1.

A. Anekceesa, JI. A. bpycuuubina, JI. H. MackaeBa ; nog HayuHol penakuueit B. ©.

MapkoBa. — MockBsa : U3natensctBo FOpaiit, 2022. — 186 c. — (Briciiee o6pa3oBanue).
— ISBN 978-5-534-02639-9. — URL : https://urait.ru/bcode/492252

4.5. [IpumepHasi TeMaTHKAa KYPCOBBIX PadoT (MPoeKTOB) (npu Hanuyuu)

V. VYYUEBHO-METOJNYECKOE 1 TH®OPMALIMOHHOE OBECIIEYEHUE
JUCHUTIMHBI

a) OCHOBHAasI JTUTEpaTypa

Hlykun, E.JI. Komtonnnas xumus [DnekTpoHHbIH pecype] : yueb. 1uia GakanaBpos, 1 CTY/.
By30B / E. A. AmenuHa. - 6-¢ usn. - OBK. - M. : IOpaiit, 2012. - (bakanasp). - Pexxum gocryma:
243 : "bubnuorex". - Heorpanny. mocrtym. - ISBN 978-5-9916-1619-5.+

Hlykun, E.JI. Komutonnnas xumust [Tekcer] : yueOHuk ams 6akanaBpos : uist cTyA. By3os / E. /1.
[yxuH, A. B. Ilepnos, E. A. Amenuna. - 6-e¢ uzn. - M. : KOpaiit, 2014. - 444 c. ; 22 cwm. -
(bakanagsp). - bubmumorp.: c. 433. - [Ipenm. ykas.: c. 434-441. - ISBN 978-5-9916-1619-5. +
®ponos, 0. I'. Kypc komnonanoit xumun. [ToBepXHOCTHBIE SIBICHUS U JJUCTIEPCHBIE CUCTEMBI
[Texcr] : yueb. ans pus.-texnon. cuen. By3oB / FO.I'. @posnos. - 2-e u3a., nepepad. u gom. - M.
: Xumust, 1989. - 462 c. : un. ; 22 cm. - ISBN 5724502445 bubnuorp.:c.45211penm.yka3.:c.454-
463. (25 3x3)

0) 10MOJITHUTE/IbHAS JTUTepaTypa:

CymmMm, bopuc JlaBuaoBud. OcHOBBI KOJTOWAHONW XUMUH [TekcT] : yaed maiist cTya. yapex.
Beicml. pod. o6pazoBanus / b. JI. Cymm. - 4-e uzn., nmepepad. - M. : Akagemus, 2007. - 239

c.;21 cm. - ISBN 978-5-7695-5438-4.

B) epUOANYECKUEe U3TAHUS (NpU HEOOXOOUMOCMU)



I) CIMCOK aBTOPCKUX METOAUYECKUX pPa3padoToK:

6 DUOC HUT'Y pazmewenvl memoouyecKue YKA3aHUs K JAAOOPAMOPHLIM paboOmam.

https://educa.isu.ru/course/view.php?id=46389 1. bensix JI.b. [loBepXHOCTHBIC SIBIICHUS

(MeToauyecKkue peKOMeH1aluu K npaktukymy). Upkyrck: Upkyrt. roc. yH-T, 2006. — 54 c.

2. beneix JI.b. ucnepcHbie cucteMbl. KuHeTHYecKHe CBOMCTBA JHMCIEPCHBIX CHCTEM, HX
YCTOMYMBOCTh U KOAryjsiusi (METOAMYECKHE PEKOMEHJAlMU K MNpakTUKyMmy). Upkytck:
UpkyT. roc. yH-T, 2006. — 48 c.

3. benpix JI.Lb. JlucnepcHple CHCTEMBI: MOTYYEHUE, ONTHYECKHUE U DJIEKTPUUYECKHUE CBOMCTBA
(MeToauYecKne peKOMEHIalluK K mpakTukymy). Upkyrck: Upkyt. roc. yH-T, 2008. — 48 c.

1) 0a3bl JTAHHBIX, HH(POPMAIMOHHO-CIIPABOYHbIE U IOUCKOBbIE CHCTEMBI

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

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

JlaHHBII WMHTEPHET HCTOYHUK — 3TO CaUT MOCKOBCKOIO TOCYJapCTBEHHOI'O YHUBEPCHUTETA
(cTpanuIa kadeapsl KOJUTOUIHON XUMUU XUMUYIECKOTO (DaKyIbTeTa), HA KOTOPOM IMPEICTABICHBI
METOJAMYECKHE Marepuanbl 10 KOJJIOWJIHOM XUMHH, [pOrpaMMa KOJUIOKBUYMOB H
9K3aMEHAIIMOHHBIE OMJIETHI.

VI.MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIHUIIJIMHbI
6.1. YueOHo-1a00paTopHOE 000pyA0BaHHUE:

[lomemenuss  uisi  NOpOBEACHMSI  JIGKIMOHHBIX W J1a0OpaTOpHBIX  3aHATHH,
YKOMIUIEKTOBaHHbIE HEOOXOJMMBIM 00OpyJIOBaHHEM, IMPUOOpPHON 0a30i W peakTHUBaMH, a
UMEHHO:

- ayJIMTOPUH, OCHAIIEHHbIE MYJIbTUMEIUNHBIMU CPEICTBAMU, JJIs1 IPOBEACHUS ayJUTOPHBIX
U TpakThueckux 3aHstud (aynm. 402, 426, 303); aya. 5, 402, 426  oOopynoBaHbI
MyabTUMeauiHBIME TipoekTopamu (InFocus IN 105 (3D Ready), HacTeHHBIMH 3KpaHamH,
HoyTOykamu Samsung NP 300T5A-AOFRU.

- - KOMIBIOTEPHBIN Ki1acc Kadeapsl pusndeckoit u kommonaHo xumuu (aya. 303). OOmiee
KOJIMYECTBO €IMHHUI] BEIYUCIUTENBHON TexHukn — 5: Pentium IV — 1 mr.; Pentium IIT — 1 mmr.;
Pentium | — 3 mr. Imeertcs okaabHas CETh.

nmabopaTopHbie TpakTUKyMsI (aya. 308, 313), ocHaleHHBIE CIeNYIOMNUM 000PYI0BAHHEM:

No /it HanmenoBanue KonunuectBo
1 ®dotokonmopumerp DIK-60I1 1
2 dotokonopumerp KD-77 1
3 dotokonopumerp KD-17 2
4 Ontryecknii Mukpockon MBC-9 2
5 Mukpockon MBC-9 ¢ KOHIeHCOPOM TEMHOTO TTOJISI 2
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6 Ocgetrutens NMO-19 2
7 Muxkpockon «buosany 2
8 Komopumerp KDOK-2MII 1
9 I'eneparop curnanos I'-33 1
10 Peoxopansriii moct P-38 2
11 VYcraHoBKa I ONpeeeHNs] KpaeBoro yria 1
12 [TpuGop 1t onpepeseHns: HOBEPXHOCTHOTO HATSKECHHUSI METOZIOM 8
Pebunnepa
13 Becer BJITK-500 1
14 [Tpubop mst anexTpodopesa 3
15 Boempsimurens 100-300 B 2
16 DNEeKTPOIINTKA 4
17 Hakonnsiit ManomeTp 2
18 BeprukanbHblii MAaHOMETP 6
19 CeaumenTomeTp OUTYypOBCKOTO 4
20 I'omorenuzarop 2
21 MenHbie 3JE€KTPOIbI 4
22 Cexynaomep 6
23 taTus 16
24 Hab6op xuMuyeckoii nmocyasl (cTakanbl, IPOOUPKHU, TUIOCKOTOHHBIE
KOJIOBI, MEPHBIC KOJIOBI, IIMJIUHIPHI U T.J1.)

6.2. IlporpammHoe obecnieuenne:

6.3. Texuuueckue U 31EKTPOHHBIE CPEJCTBA:
VII.OBPA3OBATEJIBHBIE TEXHOJIOI'MHA

B npomecce wusyuenus aucuuiuiiHel «KomsmowaHas XUMMS» UUTAIOTCA  JIEKLIHH,
IPOBOJATCS KOHTPOJIBHBIE M J1a0OpaToOpHble pabOThl, KOJUIOKBUYMBI, Pa300p KOHKPETHBIX
CUTYaIMii C MCIIOJIb30BaHUEM TTACCUBHBIX, aKTUBHBIX M MHTEPAKTHBHBIX ()OPM 00ydeHUSI.

Axmugnsie popmul 006yuenus. Ha 1abopaTopHBIX 3aHATUSAX, KOTOPBIE COCTABIAIOT OoJiee
MIOJIOBUHBI OT KOHTAKTHOM paloThl, KaXJbli CTYIEHT BBINOJHSAET JabopaTopHyro paloTy
uHAMBUAYallbHO. Takoil BuJ opraHu3anuu oOydeHHUs CIIOCOOCTBYET MPUOOPETEHHIO HABBIKOB
CaMOCTOSITENILHOTO BEJIEHUS KCIEPUMEHTAIbHBIX Pa0OT, MPAKTUYECKUX HABBIKOB OOpalleHus 1
paboThl € pa3IWYHBIMU XUMHUYECKMMH BelIeCTBaMM U Ja00OpaTOpHBIM 000pYAOBaHUEM,
U3MEPUTENIBHOM armapaTypoi, OpraHu3aIii METOIMKH SKCIIEPUMEHTAIbHBIX padoT, COCTAaBICHUS
IPOTOKOJIOB OTYETOB XMMHUYECKHX JKCIEPUMEHTOB, a TaKKe NMPAKTHUECKOTO MOATBEPKICHUS
TEOPETUYECKUX TIOJIO)KEHUH KOJUIOMAHOM XHUMHUU O CBOWCTBAaX JUCHEPCHBIX CHCTEM U
MOBEPXHOCTHBIX siBJIeHUsAX. [[oroTOBKa OTYETOB MO KaXKI0¥ jJabopaTopHOil pabote hopMHUpyeET
yYMEHHUE NPOBOAMTH MEPBUYHBIN aHANIN3 Pe3ylbTaTOB C YYETOM 3aKOHOB M 3aKOHOMEpPHOCTEH,
(bopMynHpyeMBbIX B paMKaX KOJUIOMIHOW XUMHH, IPEICTABIATH PE3YIbTAThl ONBITOB U PACYETHBIX
paboT, rpaMOTHO (HYOPMYITHPOBATH BHIBOIBI.

3akpernieHue TEOPETHYCCKUX TIOJOKCHHH KOJIJIOMTHONW XMMHH (OCHOBHBIX 3aKOHOB H
3aKOHOMEPHOCTEN, OMpPEEAIONINE TOBEPXHOCTHBIE SIBICHHUS U CBOMCTBA JIUCIIEPCHBIX CHCTEM)



MPOBOJAMTCS B BHJIC WHTCPAKTHBHOTO OOYYEHHUS — KOJUIOKBUYMOB, W BBIIOJTHCHHS PaCUCTHBIX
3a1ad.

HaumeHoBaHMe T€EM 3aHATHH ¢ MCII0JIb30BAHUEM HHTEPAKTUBHBIX (l)OpM oﬁyqe}mﬂ:

h Y T n =N /A A h 7
JNE ICTMd 5dHATNA DU/ 5dHATNA WYOPMd 7 IVITTO/1bI NOJIFBJ

HHTCPAKTUBHOI'O OGy‘-ICHI/I}I qaCoB

l'epMmoanHamMuKa
1 nmgBepxHOCTHBIX JlabopaTopHHie/ ['pynmoBas muckyccus / 4 SBICHUN NMPaAKTHYECCKUE

kojujokBuym 2 IloBepxHocTHBI¢ JabopatopHble/ |'pynmoBas muckyccus /4 sIBJICHUS

MPATUICCKUC KOJIJIOKBUYM

JlucriepcHbIE CHCTEMBI. naboparopubie/ | ['pynmoBas auckyccust /
3 DNEKTPOKMHETUYECKUE  |TPaKTHUYECKUe KOJUIOKBUYM 4

SIBJICHUST

MonekynsipHo- nabopatopHble/ | I'pymnmoBast quckyccust /
4 KHMHCTHUYCCKHNCT LBUI/'IL«IBCL HIPAKTHHCCKUC KOJUIOKBMYM 4

Y CTOWYUBOCTD JUCIIEPCHBIX
CHCTEM
Hroro yacos 16

VIII.ONEHOYHBIE MATEPHUAJIbBI U1 TEKYIIEI'O KOHTPOJIA 1
MMPOMEXYTOYHOM ATTECTAIIIA

Ouenounsie cpeacraa (0OC):

O1eHOUHBIE CpeICTBA TEKYILIETr0 KOHTPOJIs GOPMHUPYIOTCS B COOTBETCTBHH € [lonoxkeHnem
0 OannbHO-peliTHUHrOBON cucteMe MpKyTckoro rocygapcTBeHHOro yHuBepcurera. HasHauenue
OLICHOYHBIX CPEACTB TEKYIIEro KOHTPOJI - BBIIBUTH y oOydarommxcs c(HOpMHUPOBAHHOCTh
KOMITETECHIINMN:

MaTepI/laﬂbl AJIA IPOBEACHUSA TEKYIIECTI0o U IPOMEKYTOIYHOI'0 KOHTPOJIA 3HAHMH

CTYAEHTOB:
Ne Bun xonTpons KonTposnmpyembie TeMbl Komnereniuu,
(paszensi) KOMITOHEHTHI
KOTOPBIX
KOHTPOJIUPYIOTCS
1 Brimonuenue nabopatopusix | Tepmoannamuka [K-3, T1K-4, TIK-5,
pabot. Otuer mo JIP. MOBEPXHOCTHBIX SIBJICHUI [IK-6
CobecenoBanue B popme
KoJutokBuyMma. I[Ipaktuyeckoe
3a71aHue




2 Brimonaenue nmadoparopasix | [loBepxHOCTHBIE snenns | [1K-3, [TK-4, I1K-5,

pabot. Oruer no JIP. (amcopOuusi, cMauYMBaHUE) [IK-6
CobecenoBanue B hopme

KOJIJIOKBUYMaA. HpaKTI/I‘IeCKOC

3a/laHue
BIIIOJIHEHHE J1JA00PATOPHBIX nopuiIbHbIlE U JTHMO(POOHBIE - - -5,
3 B 0 J 0 [IK-3, TIK-4, TIK-5
pabot. Otuer mo JIP. JYCIICPCHEIE CUCTEMBI. 1K-6
CobecenoBanme B popme DNEKTPOKUHETUYECKUE SIBJIICHUS.
KoJulokBHyMa. IIpaktuyeckoe
3a/laHKe
4 | BeimonHeHue 1ab0paTOpHBIX | Y CTOMYMBOCTh u| [IK-3, I1K-4, ITK-5,
pabot. Otuer mo JIP. MOJIEKYJISIPHOKUHETUYECKHE TTK-6
CobGecenoBanue B hopme CBOHCTBA
KosutokBuyMma. [Ipaktuyeckoe | AUCHEPCHBIX CUCTEM
3a/1aHHe
5 | KP IToBepxHoctubie  siBiaeHuss u| [IK-6

JUCIICPCHBIC CUCTCMBbI

JleMOHCTPAUMOHHBIA BAPUAHT KOHTPOJIbHOI PadoThI

Ilpumep 1. Ha makerax MoJIOKa yKa3aHO, YTO COJEpKaHue kupa coctabisger 3.2%. Onpenenure
00bEM U YHCIICHHYIO KOHIIEHTPAIMIO TUCIIEPCHOM (a3bl B yIIAaKOBKE MOJOKa 00beMOM 1 JuTp,

CCJIN ANaMCTP JKUPOBBIX KaIllCJIb PABCH 85 MKM.

Hpumep 2. Ins nonyaenns 3011 AgCl ememanu 10010 M3 0,02 1 pactBopa KCI n 100010 M3
0,05 1 pactBopa AgNOs3. Hanumute hopMmylny MUIEIIBI 3TOTO 30J8 U yKa)KUTE HAIlpaBJICHUE

JIBIDKEHUSI YACTHIL TIPH dJIEKTpodopese.

Ilpumep 3. Onpenenute CKOPOCTh OCENaHUs YacTull paguycoM 10 MKM, oOpa3yromuxcs nocie
nomona 3epes kode B Boge (0 = 10107 ITac) u B Bosmyxe (O = 1.810107 IMalc); maoTHOCTH Kode
pasna 1.1010% kr/m3, a Boas! u Bozmyxa mpu 293 K 1010° kr/m® u 1.205 kr/M® cOOTBETCTBEHHO.

BOITPOCHI I COBECE/IOBAHUA
KosutokBuym Nel. TepmoauHaMuKa HOBEPXHOCTHOT'O CJIOSI.

1. TloBepxHocTHOe HaTspKkeHHWe. CHIOBass W HSHEPreTUYecKass TPAKTOBKH ITOBEPXHOCTHOTO
HaTsDKEHUS. MeTO bl H3MEPEHUS TOBEPXHOCTHOTO HATSHKEHUS Ha JIETKOTIOIBYKHBIX TPaHUIIAX
paznena ¢as. [IpaBuiio AHTOHOBA.

2. MCTOH CJIOST KOHEYHOM TOJIIIUHBI U METO/ N30BITOYHBIX BEIUYUH TEPMOAUHAMUNYICCKUX
¢byHkuil noBepxHocTHoro cios (I'n66c¢). Ilonarrue o moBepXHOCTH pa3phiBa U pa3Aestoneit
noBepxHocTU. O00OIIEHHOE YpaBHEHHE MEPBOTO U BTOPOTO 3aKOHOB TEPMOJMHAMUKU IS
MIOBEPXHOCTH pa3phiBa ¢a3s.

3. Css3p IMMOBEPXHOCTHOT'O HATSXKCHUA C TCPMOANHAMNYCCKUMH ITOTCHIIHAJIAMU.




4.

3aBUCHUMOCTh TEPMOJMHAMHUYECKHX (QYHKIMI MOBEPXHOCTHOTO CJIOSI OT TeMIepaTyphl B

YUCTBIX OAHOKOMITIOHCHTHBIX JKUAKOCTAX Ha 'PaHUIC pa3aciia C COOCTBCHHEIM rnapom.

KouanoxkBuym Ne2. [IoBepXHOCTHBIE sIBJIeHUSA (aACOPOIUA, CMAYUBAHHUE)

CwmauuBanue. Kpaepoii yrosn. Ypasuenue FOHra (cuiioBoii BbIBOA) U €10 aHAJIU3.
CooTHomIeHNS MeX 1y paboTaMH aAre3ny U KOTe3UH P CMayuBaHUK. Y paBHeHUs [lionpe u
FOnra-/lronpe. M30uparenbHoe cMayMBaHUE KaK METOJ| XapPaKTEPUCTHKU ITOBEPXHOCTEH
TBEPJBIX Tel (TUOPHIBHBIX U THOPOOHBIX). DioTanus.

OO01mas XxapakTepucTHKa COPOLIMOHHBIX MPOIIECCOB, OCHOBHBIC TIOHSTHS U ONIPEIACTICHUS.
@yHpaMeHTaIbHOE aACcOpOIMOHHOe ypaBHeHHe [10O0ca (TepMOIMHAMHYECKHI BBIBOJ).
Amnanu3 ypaBHeHus ['n66ca. [lonoxxurenbHas u orpuniatenbHas aacopouus

3aBUCHUMOCTh MOBEPXHOCTHOTO HATSDKEHHUs OT KOHILeHTpauuu pactBopa [IAB. YpaBHenue
[umkosckoro. [Ipasuio Tpay6e-lokiio

Opranunueckue [TAB u [IMAB, ux xnaccuduxarnms.

Crpoenune MoHocinoeB pactBopuMbix [IAB. JIBymepHoe cocTosiHME BelIeCTBa B
a71copOIIMOHHOM CIIO€, OPHCHTALINS MOJICKYJI B pa3psOKEHHBIX U B HACBHIIICHHBIX CIIOSX. Pacuer
pazmepoB Mousekyi [TAB.

AncopOumsi Ta30B Ha TBEepAOW MOBEepXHOCTH. [loHATHE O (QHU3MYECKOW M XUMUYECKOU
aacopOuuu. Kpurepuu pusudeckoii u xumudeckoi agcopOuuu. M3orepmsl aacopOLuu ra3os.
YpaBHeHue n3otepMsl afcopoiun dpeitnanuxa, ero aHammus.

Teopuss MOHOMOJIEKYISIpHON azacopOuuu JlsHrmiopa. YpaBHeHUE H30TEpMbI aacopOLUU
JIbHrmropa u ero ananus.
MosnekynsipHast aacopOLHs U3 PacTBOPOB Ha TBEpJoW moBepXxHOCTH. [IpaBuio ypaBHUBaHUS

noJsisipHocTelt Pebunaepa.

10. Nonnas ancopOIius U3 pacTBOPOB.

Konnoksuym 3. JInopuinbubie 1 110(poOHbIC JUCTIEPCHBIC CHCTEMBI.

3ﬂeKTp0KHHeTH‘leCKI/Ie ABJICHUSA.

1.
2.

MeTtobl nony4eHus TM0(pOOHBIX TUCIEPCHBIX CUCTEM

OcHOBHBIE METO/IbI OUMCTKHU 30J1€H (AHaNn3, AIEKTPOINAIN3, YIbTpaduiIbTpaLus).
TepmoauHaMuka  00Opa3oBaHHUS ~ JUOPWIBHBIX  KOJUIOMJHBIX  CHUCTEM;  KpUTepui
CaMOIPOM3BOJILHOTO AucHeprupoBanus (kputepuii Pedunnepa-Llykuna).

Murnennoo6pazoBanue B pactBopax IIAB. Munemnst 'aptnu, Maxk-bena. Kputnueckas
KoHIleHTpanus  munemwiooopazoBanust  (KKM). ®axrtopei, Brausromme Ha KKM.
Temnepatypnas 3aBucumoctb KKM, nmarpamma ¢azoBeix cocrostauii, Touka Kpadra.
OcHoBnble MeTob! onpeneneHns KKM.

SJ'IeKTpOKI/IHeTI/I‘—IeCKI/Ie SABJICHUSA: E)J'IGKTPO(bOpeS, OJICKTPOOCMOC, TMOTCHLOHWATI TCUYCHUA,

NOTCHIHAI CCAMMCHTAIlH.



JBoiinoit anexrpuaeckuit cioit (J1DC). [Ipuunnbr oopazosanus I2C. Moaenu crpoenus JIOC
(treopuu I'enbmroubia, ['yu-Yenmena, [ltepna).

DNEeKTPOKMHETUYECKUN TMOTEHIMAI; TPaHUIA CKOJIbXKEeHUs. BrnusHue MHIAUPGEPEHTHBIX H
HEeUHAU(PPEPEHTHBIX AJIEKTPOJIUTOB Ha 3JEKTPOKMHEeTHYeckuil moreHiman. llepesapsaka
HOBEPXHOCTU. MeTo/bI OlIpeeeHHs JIEKTPOKMHETUYECKOTO ITOTEHIHANIA.

MurnemispHast TEOpHs CTpOSHUS THO(POOHBIX 30JIEH.

KOJI.]IOKBHyM 4. YCTOINYHUBOCTDH U MOJIEKYJ/JISIPHO-KUHETHYECCKHUE CBOMCTBA AUCHEPCHBIX

CHUCTEM

1.

MonekynsapHO-KMHETUYECKUE CBOICTBA AMCIEPCHBIX cucTeM: auddysus, OpoyHOBCKOE
JIBUKEHUE, OCMOC.

YcTOMYNBOCTh IUCTIEPCHOM cUcTeMbl. Buabl ycroitunBocTu aucnepcHbix cucteM (Ileckos).
@DakTophl arperaTUBHOW M CEIUMEHTAIMOHHOW YCTOMYMBOCTH JHUO(POOHBIX TUCHEPCHBIX
CHUCTEM.

Teopus ycroituuBocTr ruipoPoOHbIX 30iei Jlepsruna-Jlannay-Depres-Osepoeka (IJIDO).
CenumMeHnTanus B AUCIIEPCHBIX cucTemax. CemumenTannoHHo-1uddy3Hoe paBHOBecHe.

CenuMeHTAIIMOHHBIM  aHAIW3 CycmeH3ud u  smyibcuil. KoHcTaHTa ceauMeHTaluu.
Wnterpanbhas u nuddepeHnranbias KpUBbIE pacIlpeleleHusl M0 pa3MepaM YacTHIl;
MOCTPOEHUE UX U3 JaHHBIX MO KHHETUKE HAKOTUICHUSI OCaJIKa.

KanyJ'IHI_[I/IH. HpaBI/ma KOaryJsdanuu. Kuneruka KOoaryJsnuu. KanyJ'ISII_[I/IH CHJIBHO U cJ1abo

3apPsAKCHHBIX 3o0J1ei (KOHHGHTpaLII/IOHHaH n HeﬁTpaHHSaHHOHHaﬂ KO&FYHHHI/IH).

Cycniensuu.
OMYJIbCHUU.

HpOMe)KYTO‘lHaSI aTTeCTalusAa (3K3aMeH) IMPOBOAUTCA B (bopMe YCTHOT'O CO6CC€,Z[0B8.HI/I$I HnJn B

BH/I€ TECTOBBIX 3aJaHHI C OTKPBITBIMH BOIIPOCAMU.

MPUMEPHBINA CIIUCOK BOITPOCOB K DK3AMEHY:

JlucriepcHble CUCTEMBI: KacCu(UKALUN TUCTIEPCHBIX CUCTEM.

CBobosHas nmoBepxHocTHas sHeprus. [loBepxHocTHOE HaTskeHHe. OO00IIEHHOEe YpaBHEHHUE
MIEPBOTO U BTOPOT'O 3aKOHOB TEPMOJIMHAMUKH JJIsl TOBEPXHOCTH pa3pbiBa (as.

CBs13b OBEPXHOCTHOT'O HATSKEHHS C TEPMOJMHAMUYECKUMHU MOTEHLIMATIaMH.

3aBUCUMOCTh TEPMOJUHAMUYECKUX (YHKUIMNA IMOBEPXHOCTHOTO CJIOS OT TeMIepaTyphl B
YHUCTHIX OJHOKOMIIOHEHTHBIX KHMJIKOCTSIX Ha TPAaHUIIE pa3jiena ¢ COOCTBEHHBIM MapOM.
MeTtoapl U3MEPEHUs MOBEPXHOCTHOIO HATSHKEHHS Ha JIETKOMOJABMKHBIX T'paHUIAX pa3jerna
¢a3. Onpenenenue MOBEPXHOCTHON SHEPTHH TBEPBIX TEI.

CmauuBanue. Ypasuenue IOnra, /{ronpe u fOunra-/lronpe. @noramus.
Kanunnsapueie spnenns. 3akoH Jlammaca nisi mapooOpa3HON TOBEPXHOCTH. Y paBHEHHE

IOnra-Jlamnaca ams Hecepuyeckux noBepxHocTei. YpaBHeHue JKiopeHa.



10.
11.

12.

13.
14.

15.
16.

17.

18.
19.
20.

21.

22.

23.

24.
25.

26.
217.

28.

29.
30.
31.

32.
33.

3aBUCUMOCTh JIaBJICHUSI HACBHIIIEHHOTO TMapa OT KPHUBU3HBI MOBEPXHOCTU pasiena
cocymecTByromux ¢as. Ypasuenue Tommncona-KenbBuna.

OO01mmas xapakTepucTHKa COpOIIMOHHBIX MTPOIIECCOB.

AncopOnust Ta30B Ha TBEP/I0H MOBEPXHOCTH. Y paBHEHHE U30TEPMBI aicopOrmu OpeiHamuxa.

Ancopbmus. yHmnaMeHTanbHOe aacoponronHoe ypapaenue ['mo60ca u ero mpuMeHeHue Jist
TPaHUIIBI Ta3-)KUKOCTb.

Teopuss MoHOMONEKYIspHOW axcopOruu JI3HTMIOpa; BBIBOA YPAaBHEHUS HW30TEPMBI
aZIcopOIMu U ee aHalIu3.

MonekynsipHasi aacopOLus U3 pacTBOpa Ha TBEPAOH MOBEPXHOCTH.

AncopOuusi 3JIEKTPOJIMTOB Ha TBEpJOW MOBEPXHOCTU: H30HMpaTesNbHas U OOMEHHas
azcopOoIusi.
Oprannueckue [1AB u [TMAB. Knaccudukanms [TAB.

Crtpoenue MonHocinoeB IIAB. Pacuers mapamerpoB monekyn ITAB mo ancopOumoHHBIM
JAHHBIM.

3aBUCUMOCTh MOBEPXHOCTHOIO HATSDKEHHMS OT KOHUeHTpauuu pactBopa IIAB. YpaBuenue
[umkoBckoro. Tepmonunamudeckoe obocHoBaHue nipaBmiia Tpayoe-/lrokio.

MeTobl osTydeHHst U OUYUCTKH JTMO(POOHBIX TUCTIEPCHBIX CUCTEM.
Tepmoaunamuka o6pa3oBaHus TUO(DUIBHBIX KOJUIOUIHBIX CUCTEM.
Munennoobpa3oBanue B pactBopax  ITAB. Kputuueckas KOHLEHTpauus
MuULEe1000pa3oBanust; paxkTopsl, Biaustonme Ha KKM.

Comobmnu3zanus. ComoOmin3aius B HEBOAHBIX cpesiax.

Onrtuyeckue CBOMCTBA AUCIEPCHBIX CUCTEM: pacCcesHUE U MOTJIOIIEHUE CBETa B IUCIIEPCHBIX
cucremax. Hedenomerpus, TypOoumumerpus, yinbTpamukpockonus. OmnpeneneHue
KOHIIEHTPALIUH, pa3MepoB U (OpM YaCTULl ITUMHU METOJIaMH.

9HeKTpOKI/IHeTI/I‘leCKI/Ie SABJICHUA: 3neKTp0(1)0pe3, QJICKTPOOCMOC, MNOTCHOUAJ TCUYCHU,
NOTCHIOHAJl CCAMMCHTAIIUHU.

[Tpuunnb! 06pa3zoBanus U Moaenu crpoerus 12C.

DNeKTPOKMHETHYECKU MoTeHIal. Bnusaue uHauddepeHTHbIX U HeuHIu(depeHTHBIX
ANEKTPOJIUTOB Ha IEKTPOKUHETUYECKHI MOTEHIMa. MeToibl OolpeieIeHHs

ANEKTPOKUHETUYECKOrO OTEHIIMaIa
MunesuispHast TEOpHsl CTpOEHHUs THOPOOHBIX 30JI€EH.

MornexkyaspHO-KMHETHUECKHUEe CBOWCTBA JHUCIEPCHBIX cuctem: aAupdysus, OpoyHOBCKoe
JBUKEHME. Y paBHEHHE DWHINTEIHA-CMOIyXOBCKOIO.

Bugel ycroitunBocTr aucnepcHbix cucteM. DakTopel CEAMMEHTAlMOHHOW M arperaTuBHOU
YCTOMYUBOCTH.

Teopus ycroitunBocTu rusipodoOHbIX 30mei eparuna-Jlannay-deppes-Osepoeka (1JIDO).
CennMeHTanMs B AMCHEPCHBIX CUCTEMAX.

CenuMeHTAlIMOHHBINA aHaANU3 CyCleH3ui U Amyabcuil. UnTerpanbHas u nuddepeHnuanbHas
KpHBBIE pacpeiesIeHus 110 pa3Mepam YacTHIl

CenumenTtanroHHO-auGHy3HOE paBHOBECHE.

Koarymsuus rugpodo0bubix komtonnos. [lpasuna xoarynsauuu. Koarynsauus cuiabHO U ci1abo
3apsKEHHBIX 30J1el (KOHLEHTPAallMOHHAs U HEUTpaIn3allMOHHAs KOATYJISIIIHS).



34. ®nokynsIus, reTepoKOAryIIsus, aaarysius.

35. Kunernka ObICTPOI M MEIJIEHHOM CTaNil KOATYJISIUY.

36. Cycnensuu: Ki1accupuKaIys U CBOUCTBA.

37. Dmynscun. Kimaccudukamms smynbcuit. O6pameHue ¢a3 B IMyJIbCUSIX. MeTOIbI pa3pyIIeHUs

sMmyJibeuid. [IpakTdeckoe NpUMEHEHUE SMYIIbCUM.

38. Knaccu¢ukanus mopucThIX TN MO pa3Mepy HOp U CTPOCHUIO TOPUCTOH CTPYKTYpsl M. M.

Jybununa.

39. KonnvecTBeHHast XapaKTEPUCTHKA MOPUCTHIX Tell.

40. MomnekynspHble KpucTauibl. [{eonuTsl.

41. MukponopucTtble Tena. AKTUBUPOBAHHBIE YTIIH.

42. KanumnspHas KOHIACHCAITHSI.

43. .CTpyKTYypHpOBAaHHBIE CUCTEMBI, THITBI CTPYKTYP.

44. CTpyKTypHO-MEXaHHUYECKHE CBOMCTBA IUCIIEPCHBIX CUCTEM

45. HproTOHOBCKHE U HBIOTOHOBCKHE KHUAKOCTU. 3akoHbl HptoToHa, [1yaseiins u DitHiuTeliHa.

INVIAHUPYEMBIE PE3YJIBTATBI OBYUYEHUSA 151 ®OPMUPOBAHUASA

KOMIIETEHIIUHA

I/IH)II/IKaTOpI)I JOCTHIKCHUSA
KOMIICTCHI MU

Pe3yabTaTsl 00yueHusi (3HaTh,
yMeTb, BJIaJeTh)

IIpoueaypa oueHuBaHUSA

HJIK nik-32 [TpoBoaut
AKCTIIEPUMEHTAIbHBIC PAOOTHI
10 TOTOBBIM METOINKAM

Bnapeer: HaBbIKaMK IPOBEICHUS
XUMHUYECKHUX 3KCIIEPUMEHTOB U
HCCIIeIOBAaHUH TOBEPXHOCTHBIX
SBJICHUH U paboTe ¢ AUCHEPCHBIMU
CHUCTEMAMH 110 TOTOBBIM
METOJIUKAM.

Bremoanenune
MPaKTUYECKUX PadoT.
OT4eTsl 110 J1aOOPaTOPHBIM
pabotam.

HJIK nx-4.3

CocraBisger NpoTOKOJIbI
HCIIBITAHHI, OTYCTEI O
BBITIOJIHEHHOU paboTe 1o
3a1aHHON popme

3HaeT: mpaBuiia COCTABICHUS
MIPOTOKOJIOB HCTIHITAHUH
XUMHUYCCKUX 3KCHepI/IMeHTOB nu
OTUYCTOB HpI/I HUCCICOOBAHUN
HOBerHOCTHI)IX SIBJ'[CHI/II\/'I nu
pabote ¢ JUCTIEPCHBIMU
CHCTEMaMHU.

Beinonuenune
IPAaKTUYECKUX padoT.
ITpoTokonbl. OTYETHI IO
n1abopaTopHBIM paboTam.

YmMmeer: npoBoAUTH 00pabOTKY
PE3YyJIbTaTOB XUMHUYECKUX
HKCIEPUMEHTA IPU UCCIETOBAHUU
MTOBEPXHOCTHBIX SIBICHUH U
CBOMWCTB IUCHIEPCHBIX CUCTEM, U
MPEJCTaBUTh PE3YJIbTaThI
HKCHEPUMEHTOB B (popMe oTyeTa.

OTueTsl 110 1aOOpPaTOPHBIM
paboTtam.




HJIK nx-5.2

Brinonnsier cranaapTHbie
omnepaluu Ha
BBICOKOTEXHOJIOTUYECKOM
000py1I0BaHUU IS
XapaKTEPUCTUKH CHIPbS,
MIPOMEXKYTOUYHOM U KOHEYHOU
MPOJIYKIIUA XUMUYECKOTO
MIPOU3BOJICTBA

Buaneer: HaBbIKaMu pabOTHI €
COBPEMEHHBIMU XUMUYECKUMHU
npubopamu 1 Ha
BBICOKOTEXHOJIOTUUECKOM
000py/IOBaHUH, IPUMEHSIEMOM
IIPU KCCIIC0BAaHUT
MOBEPXHOCTHBIX SIBJICHUH U
CBOMCTB JIUCIICPCHBIX CUCTEM.

Brimonnenue
nabopaTopHbBIX padoT.
OT4eTHI IO

n1abopaTopHBIM paboTam

HJIK nx-6.1

3HaeT TEOPETHUECKUE OCHOBBI
0a30BBIX XUMUYECKUX
JUCIUIUINH (HEOPraHUYECKOM,
OPTraHUYECKOM,
AHAIUTUYECKOU, (hr3HUecKoi
XUMHUH, XUMHH
BBICOKOMOJIEKYJISIPHBIX
COETMHEHU I, XUMHUYECKHIX
OCHOB OMOJIOTUYECKUX
IIPOIIECCOB.) M CIIOCOOBI KX
UCIIOJIb30BAHUS TIPH PEIICHUN
KOHKPETHBIX XUMHUYICCKUX
3a1a4y

3HaeT: OCHOBHEIC 3aKOHBI U
3aKOHOMCPHOCTH, OIMUCBIBAIOIIUC
MMOBCPXHOCTHBIC ABJICHUS, U
OIIPCACIIAIOIINEC ITOBCACHUC U
CBOMCTBA JUCIICPCHBIX CUCTCM.

OtueTsl M0 1a60PaTOPHBIM
paboram. CobecenoBanue
B (hopMe KOJITOKBHUYMA.
[IpakTHueckue 3a1aHus.

KP.

YMeeT: npuMeEHSTh
TEOPETUUECKUE OCHOBBI
KOJUIOUJIHOM XMMHH MPU aHATIU3E
MOJIYYEHHBIX
SKCIEPUMEHTAIBHBIX PE3YyJbTaTOB
JUISL pEUIEHUS] KOHKPETHBIX
XMMHYECKHUX 3a/1a4.

OTueTsl 110 1aOOpPaTOPHBIM
paboram. CobecenoBanue
B (hopMe KOJITOKBHUYMA.
[IpakTHueckue 3a1aHMs.

KP.




IIporpamma oneHUBaHMS KOHTPOJIMPYEMbIX KOMIIETECHIIHI:

Tema niu paszaen Kon nnaukaropa [lnanupyemsblid pe3ysbTaT [Tokazarens Kpurepuit HaumenoBanue
JUCIUTUTAHBI KOMIIETCHIIUU OLICHUBAHUS 0C?
TK® | A4
2 NAKnk-3.2 Baajneer: HaBbikamu Baaneer Bemonaun JIPu YO, O =
Tepmoaunamuka [IpoBoauT IPOBCACHM:A 3KCIIEPUMEHTAJILHBIMU MIpEACTaBUII §
MOBEPXHOCTHBIX | OKCIIEPUMEHTAJILHBIE XUMHUYCCKHUX SKCIIEPUMCHTOB HAaBBIKAMH OIIPEIEICHUS OTYETHI 110 2
SIBIICHUH paboTHI IO TOTOBBIM Hpy UCCJIENOBaHNH TEPMOJUHAMAYECKUX 1a00pPaTOPHBIM @
METOAMKAM IIOBEPXHOCTHBIX SIBICHUN U CBOWCTB ITOBEPXHOCTHOTO paboTtam.

paboTe ¢ qUCIepCHBIMU
CHUCTEMAMU I10 I'OTOBBIM
METOAUKAaM.

CJIOA MHAUBUAYAJIBHBIX
BCIICCTB.




3HaTh: TEOPETHUECKUE 3Haer: Bnaneer YO, O,
OCHOBBI KOJUIOMJIHOU XUMHUU TEPMHUHOJIOTUIO U MaTepuaiom, K, I13
3HaTh: MpaBWJIa COCTABJICHUS | MOHATUNHBIN anmapar NpeACTaBICHHBIM
MIPOTOKOJIOB MCITBITAHHUH JAHHOTO pa3jera B pazzene 4.3 (2)
XUMHUYECKUX DKCIEPUMEHTOB U KOJUIOUTHOM XUMMH, Bonpocer 1
OTYETOB IIPU UCCIECIOBAHUN CBA3b TIOBEPXHOCTHOI'O YCTHOI'O
WK is TIOBEPXHOCTHBIX SIBICHUI U HATSDKCHUS C cobeceroBaHuUs,
CocrapisieT MpOTOKOJIbI paboTe ¢ AuCnIepCHEMY TOPMOIHANMHCCKIMY KoguIokBHyM 1,
UCIBITAHUIN OIT)quLI 0 CHCTCMAMU. dymiutvi. Saer: NeNe 1-4.
BI:IHOJIHGHH’Of/'I pabote 1o YMerb: npoBoaUTE 00paboTKy EpziﬁiigggT?;Jeﬁ)m Tpencrasun
sa1aHHO (opye PE3YIILTATOB XMMUYECKHX p . A : IPOTOKOJIBI U
JKCIIEpUMEHTA IIPU ¥Ymeer: o6pabarbiBaTh OTYETHI 110
HCCIICAJOBAHUU PE3YyIbTaThl OIIPCACICHUA HaGOpaTOpHLIM
MMOBEPXHOCTHBIX SIBJICHUH U TEPMOJIMHAMUYECKUX paboram.
CBOMCTB JUCIIEPCHBIX CUCTEM, | CBOMCTB ITOBEPXHOCTHOIO Beimomauui 2/3
U MIPEACTABUTH PE3YJIbTAThI CJ10sl UHAUBUAYaJIbHbIX MPaKTUYECKHX
AKCIIEPUMEHTOB B popMe BEIIIECTB U MPEJICTaBUTh 3aaHUN.
oTYyeTa pe3ynbTaThl
AKCIIEPUMEHTOB B (hopMe
oTueTa 1o 3aJaHHou (hopme
NAKnks.2 Baaners: HaBbikamMu paboThl ¢ | BiaaeTs: HaBbIKaMU Bemoannn JIP, vO, 0

BeinonHsieT cranapTHbie
olepaluu Ha
BBICOKOTEXHOJIOTHYECKOM
000pyIOBaHUU TSI
XapaKTEPUCTUKU ChIPbS,
MPOMEKYTOUHOU 1
KOHEYHOH NPOSYKIIUU
XUMHYECKOTO
MIPOU3BOJICTBA

COBPEMEHHBIMH XUMHUYECKUMHU
npubopaMu 1 Ha
BBICOKOTEXHOJIOTHYECKOM
000pyZI0BaHUH, TPUMEHSIEMOM
IIPU UCCIIE0OBAaHUU
MTOBEPXHOCTHBIX SIBJICHUN U
CBOMCTB IUCIIEPCHBIX CUCTEM

paboThI Ha yCTaHOBKAx
olpenieneHus
MTOBEPXHOCTHOTO
HATSDKEHHSI TT0 METOTY
Pebunnepa, npumeHseMbIX
TIPH UCCIIETOBAaHUH
TEPMOINHAMHYECKUX
CBOMCTB ITOBEPXHOCTHOI'O
cI10s1

IIpencrasun
OTYETHI 110
1a00pPaTOPHBIM
pabotam




3HaTh: TEOPETUYECKHUE OCHOBHI | 3HAET: Bnaneer K, K,

KOJUIOM/IHON XUMUM : TEPMHUHOJIOTHIO U MaTEpUajIOM, O, 113
N IKnke.1 OCHOBHBIE 3aKOHEBI U MOHATHIHBIN armapar MIpeACTaBICHHBIM
3HAET TEOPETUYECKUE 3aKOHOMCPHOCTH, JTAaHHOTO pa3jiena B paszene 4.3 (2)
OCHOBBEI 0a30BBIX OIMCBHIBAIOIINE KOJUTOMTHOW XUMUH, CBsI3p | BOIPOCHI LIS
XUMMYECKHMX TUCLAILINH MTOBEPXHOCTHBIE SBJICHUS, U IOBEPXHOCTHOTO YCTHOTO
(HEOpraHWYeCKOMH, ONPENICIISIIOIIME MOBEACHUE U | HaTsIKeHUS C cobeceqoBaHus.
OpraHHYECKOil, CBOMCTBA JUCIIEPCHBIX CUCTEM. TePMOINHAMUYCCKIMH Komnoksuym 1,
AHAIUTHYECKOI, YMeTh: IpUMEHSTh dyHKIMAMH. Y Meer: BoIpochl Ne 1-4,
usuueckoit xumun, xumuy | TCOPETHICCKAC OCHOBLI MPUMEHATE TEOPETHIECKIE | 1 o)y
BBICOKOMOJICKYJISIPHBIX KOJLJIOWTHON XUMHH 1IpH OCHOBBI KOJUTOUTHOU
COEIUHEHMH, XuMuyeckux | AHAIA3C HOTYyICHHBIX XUMHH 10 TEPMOTTHAMUKE Beex
OCHOB OMOJIOTMYECKUX OKCIICPUMCHTAIILHBIX IIOBEPXHOCTHOTO CJIOS JIJIs HpaKTHHCLIX
HPOLIECCOB.) ¥ CIIOCO0BI ux | PE3YJIBTATOB U JULS PCIICHHA pELICHUS TUIIOBBIX 3ananui B KP,
UCTIOJIb30BAHUS NIPU THITOBBIX THCIICHHBIX 1 YHCJIEHHBIX U IpaQUUecKuX fpe/IcTaBuil
PELIEHNU KOHKPETHBIX rpauIecKuX yIeOHbIX 331184, | yyeGHbIX 3314 1 AHATH3E orier o
XUMHYECKHX 33724 MOJTyYEHHBIX o JIP.

AKCIIEPUMEHTAIBLHBIX
pe3yIbTaTOB.

NAKnk-32 [IpoBoaut Baaneer: Baaneer Bemomaun JIPu  [YO, O




[ToBepxHOCTHBIE
U KaluuIsipHbIe
SIBJICHUS

IKCIIEPUMEHTAIbHBIE
paboTHI 1O TOTOBBIM
MCTOAUKaAM

HaBbIKaMU MPOBEACHUS
XUMHUYECKHUX IKCIIEPUMEHTOB
MIpH UCCIIeI0BAaHUU
MTOBEPXHOCTHBIX SIBJICHUH U
paboTe ¢ quCHepCHBIMU
CUCTEMaMH I10 TOTOBBIM
METOJIUKAM.

SKCIICPUMCHTAJIbHBIMU
HaBbIKaMU OITPCACIICHUA
aI[COp6HI/IOHHBIX CBOICTB B
JUCIICPCHBIX CUCTEM aX.

NPECTaBUII
OTYETHI I10
J1a00paTOPHBIM
paboTtam.




3HaTb: TEOPETUUYECKUE 3Haer: Brnaneer VO, O,
OCHOBBI KOJUIOMJHOW XUMUU TEPMHUHOJIOTHIO U MaTepUAJIOM, K, I13
3HaTh: IpaBUIIa COCTABJICHUS | TOHATUIHBIN anmapar IIPEACTaBICHHBIM
[POTOKOJIOB MCIBITAHUN JAHHOTO pasjesa B pazzene 4.3(3)
XUMHUYECKUX DKCIEPUMEHTOB U KOJUUIOU/THOW XUMUH, Bornpocsr mist
OTYETOB IPU UCCIIENOBAHUU 3aKOHOMCPHOCTH YCTHOT'O
IMOBEPXHOCTHBIX SIBJICHUU U azicopOLHH Ha TPAHULIE cobecenoBanus,
paboTe ¢ TUCTIEPCHBIMH pasznena (a3 u BIUSAHAN KOJIJIOKBHYM 2,
CHCTEMAMIL. aZIcOpOLMOHHBIX CII0EB HA | porpocsr Ne 1-10.
YMeTb: IpoBOAUTE 00PaOOTKY CMAHBAHNC 1 1IP. Ipencrasun
MNIKnka4.3 PE3yABTATOB XUMHUYECKHUX CBOMCTBA TUCTICPCHBIX IIPOTOKOJIBI M
CocTaBiseT IPOTOKOJIBI IKCIIEPUMEHTA MTPU CUCTCM. OTYETHI 110
HUCTBITAHUM, OTYETHI O HCCIICA0BAHNA 3Haer: mpaBuiIa 1ab60paTOPHBIM
BBITTOJIHEHHOM paGoTe 1o MMOBEPXHOCTHBIX SIBICHUU U COCTaBJICHUS IPOTOKOJIOB paboTam.
3aJaHHO (hopMe CBOWCTB JUCIIEPCHBIX cucteM, | ms JIP. Bemomau 2/3
U TIPEACTABUTH PE3YIbTaThl ¥Ymeet: oOpaboTath u HPAKTUYECKHX
JKCIIEPUMEHTOB B (hopme PacCUYHUTHIBATH 11O 3a/1aHUM.
oT4eTa SKCIICPUMCHTAJIbHBIM
JTAHHBIM KOJIMYECTBEHHbBIE
XapaKTEPUCTUKU
a/IcCOpOITMOHHBIX
MPOLIECCOB, CMAYMBAHUS U
MPEACTABIISThH PE3YJIbTAThI
HKCIIEPUMEHTOB B (hopMe
oTueTa 1o 3aJaHHou hopme
N AKnxke.1 3HaTh: TEOPETUUYECKHUE OCHOBHI | 3HAaeT: Bnaneer K, K,




3HaeT TeoOpeTHIECKHE KOJUIOMTHON XUMUM : TEPMUHOJIOTHIO U MaTepHaJIOM, O, 113
OCHOBBI 0a30BBIX OCHOBHBIC 3aKOHBI U NOHATUHWHBIN arnmapar IIPEICTaBICHHBIM
XUMHUYECKUX JUCIUILUINH 3aKOHOMCPHOCTH, KOJUIOMIHON XUMUH, B paznene 4.3 (3)
(HEOPraHUYECKOI, ONHCBIBAIOINC TEPMUHOJIOTUIO U Bompocs! s
OpraHIIEcKoi, IIOBEPXHOCTHBIE SIBJICHUSA, U NOHATUIHBI anmapat YCTHOTO
aHAJIUTHYECKOIA, OTPSACIIOTIHNC TIOBS/ICHHE H KOJLIOMITHOH XMMUH, cobeceoBanus,
(busmueckoii xumum, xumy | CBOUCTBA JMCIIEPCHBIX CHCTEM. | 33KOHOMEPHOCTH Kosioksuym 2,
BBICOKOMOJIEKYIISPHBIX YMerhb: IpUMEHATh azicopOLIMU Ha IrpaHuLe NoNe 1-10.
coeTuHeni, XiMugeckux | TCOPETHUECKHE OCHOBDI pasnena ¢pas u BIUSHUM
OCHOB OMOJIOTHYECKUX KOJIIOM/THOH XMMUH IPH a/COPOUMOHHBIX CIIOCB HA | Perpy 2/3 w3
TIPOLIECCOB.) U CIIOcOOb ux | AHATH3C HOTYHCHHBIX CMATMBAIIS 1 /- BCEX
KCTOJIb30BAaHUS TIPU OKCICPUMCEHTAJILHBIX CBOMCTRA UCIIEPCHBIX OPaKTHICCKUX
PElIEHHH KOHKPETHBIX pEe3yJIbTaTOB U JUIS PELIEHUS CUCTEM. 3ananmii B KP,
XMMHYECKHX 3314 TUIIOBBIX YNUCJICHHBIX U YMeer: NpUMEHATh IIPEICTABHII
rpapuuecKux y4yeOHbIX 3a1a4. | TEOPETHUECKUE 3HAHUSA otueTsl 110 JIP.
ITIOBEPXHOCTHBIX SIBICHUI Bormonamwr 2/3
JIA PCHICHUA TUIIOBBIX [IPAKTUYECKUX
YUCJIEHHBIX U IPaUUECKUX | 3a1aHHIA.
yueOHBIX 3aJ]ay ¥ aHAJIN3e
MOJIYYEHHBIX
DKCIIEPUMEHTAIIbHBIX
pe3ynbTaToB.
4 Burageer: naBbIKaMu Buaneer Bemonuun JIPu | VO, O 5
ONEeKTPOKUHETHY MPOBCICHUA OKCHECPUMECHTAIbHBIMHU OpeaCcTaBUII 5
NAKnk-32 [IpoBoaur )
€CKU€E SIBIICHUS B KCIICPHMEHTATSHELS XUMUYCCKHX SKCIIEPUMEHTOB HaBbIKaMH HU3Yy4ECHUS OTHYETHI 110 Cﬁ
JHACIIEPCHBIX [pHA NCCICNOBAaHNN 3JIEKTPOKUHETUYECKUX 71a00paTOPHBIM
CHCTEMAX PabOTEI 110 FOTOBBIM MMOBEPXHOCTHBIX SIBJICHUH U SIBJIEHUM 110 paboTam.
METOANKAM
paboTe ¢ TUCIepCHBIMU [IPEAJIOKEHHBIM
CHCTEMaMHU I10 TOTOBBIM MCTOIMKAM.

METOJHUKaM.




NKnk4.3 3HaTB: TEOpPETUUECKUE 3HaeT: NOHATUNHBIN Bianeer YO, O,
CocraBisieT IpOTOKOJIBI OCHOBBI KOJIJIOMTHON XHUMHUHU amnmnapar 1 OCHOBHBIE MaTepuaioM, Ko, 113
WCIIBITAHUN, OTYETHI O 3HATh: PABHJIA COCTABJICHHUS MPEICTaBICHHBIM
BBITIOJTHEHHOW padoTe 1o MIPOTOKOJIOB UCTIBITAHUMA AIEKTPOKUHETUYECKUE B paznene 4.3(4)
3aanHou hopme XMMHUYECKHUX DKCIIEPUMEHTOB U | SIBICHUS, KOJMYECTBEHHBIE | Bompocs! s

OTYETOB MPHU UCCIIEIOBAHUN XapaKTEPUCTHKH YCTHOTO

IMOBCPXHOCTHBIX SIBJICHUM U DJICKTPOKMHETUYCCKUX cobecenoBaHu,

paboTe ¢ AUCTIePCHBIMU
CHCTEMaMH.

YMeThb: IpoBOIUTH 00pabOTKY
PE3yJIbTATOB XMMUYECKUX
IKCIIEPUMEHTA TPH
YICCIICIOBAaHUN
HOBEPXHOCTHBIX SIBIICHUI U
CBOJCTB JUCHEPCHBIX CHCTEM,
Y [IPE/ICTABUTD PE3yJIbTAThI
IKCIICPUMEHTOB B (hopme
oT4era

siBieHui, crpoenue JI9C.
3Haer: npaBuia
COCTaBIICHUS MPOTOKOJIOB
st JIP.

YmMmeer: 06paboTath
SKCIIEPUMEHTAJIbHbIC
JTAHHBIE ¥ PaCCYUTATh
KOJIMYECTBEHHbBIC
XapaKTEPUCTUKU
AIIEKTPOKUHETHIECKHUX
SIBJICHUM:
ANEKTPOPOPETUUECKYIO
CKOPOCTb, BEJIMUUHY U
3HAaK J13€Ta-NoTeHInazla,
MPEJICTaBIISTh PE3YJIbTAThI
AKCIIEPUMEHTOB B (hopMe
oT4eTa 10 3aJaHHOM hopme

KOJUIOKBUYM 3,
Borpockl Ne 5-8.
IIpencraBun
MIPOTOKOIIBI U
OTYETHI IO
J1a00paTOPHBIM
paboTram.
Brinosnanin
MPAKTUYECKHE
3aaHusl.




NAKnks.2 Baaners: Baaaeer: HaBbikamu [IpencraBun YO, O
Beinonuser crangapTHbie HaBbIKaMK pabOThI C paboThI HAa YCTAHOBKAX JUIA | OTYETHI 110
oIepanuy Ha COBPCMCHHBIMU XUMHUYECKUMU | siiekTpodopesa, 71a00paTOPHBIM
BBICOKOTEXHOJIOrHYeckoM | IpHbopamu u Ha ONTHYECKUX MHKPOCKOMAX, | paboram
060pY/I0BAHHH TS BBICOKOTEXHOJIOTUYECKOM B TOM YHCJIE C
XapAKTEPUCTHUKHU CHIPHS, 000py/I0BaHNH, IPUMCHIEMOM KOHJICHCOPOM TEMHOTO
MPOMEKYTOYHOUN 1 HpH NCCIENOBAaHNN TOJIS.
KOHEYHO# POTYKIIHH MTOBEPXHOCTHBIX SBJICHHUN U
XUMHIYECKOTO CBOMCTB JUCIIEPCHBIX CUCTEM
MIPOU3BO/ICTBA
N IKnke.1 3HaTh: 3nHaer: Brnaneer Ki, K,
3HaeT TeOpEeTUUECKUe TEOPETUYECKUE OCHOBBI TEPMUHOJIOTHIO, OCHOBHBIE | MATEpPUAJIOM, O, 113
OCHOBBI 0a30BBIX KOJUIOUJTHOM XUMHUH : AIEKTPOKUHETUYECKHE MPECTaBICHHBIM
XAMUYECKUX TUCHUTUINH OCHOBHBIC 3aKOHBI 1 SIBIICHUS M MX B paznene 4.3(4)
(HEOpraHUYECKOM, 3aKOHOMEPHOCTH, KOJINYECTBEHHBIE Bonpocs! s
OpFaHquCKOﬁ, OIIMCBHIBAIOIINEC XapaKTEPUCTUKN, CTPOCHUE | yCTHOI'O
AHAJINTUYECKOIA, TIOBCPXHOCTHBIC ABJICHUA, 1 JDC, MeTonpl IONTy4eHUs | cobecemoBaHmsl,
¢bu3nvecKoil XUMHU, XUMHUH onpleensnoume TMOBCACHUC M| iopoOHBIX 1 THOGUIBHBIX | KomnoksuyMm 3,

CBOMCTBA IMCIIEPCHBIX CUCTEM. | npCcrepCHBIX CUCTEM. NoNe 5-8.

BBICOKOMOJICKYJISIPHBIX
COCIUHCHHI, XUMHISCKHUX
OCHOB OHOJIOTHYECKUX
MIPOIIECCOB.) U CITOCOOBI UX
WCIIOJIb30BAHUS TIPH
pelIeHNN KOHKPETHBIX
XAMHYECKHUX 3a/1a4

YMmerb: NpPUMEHATH
TEOPETUYECKHE OCHOBBI
KOJIJIOUIHON XUMHMHU TIPU
aHaJIM3e MOJTY4YEeHHBIX
HKCIIEPUMEHTATbHBIX
pe3yabTaTOB U JJISl PELICHUs
TUIIOBBIX YHCJIEHHBIX U
rpaduuecKkux yueOHbIX 3ajau.

Ymeer: npUMeHATh
TEOopeTUYEeCKHe 3HaHUs 00
AIIEKTPOKUHETHYECKUX
SBJICHUSX JUISI pELLICHUS
TUTIOBBIX YHUCICHHBIX U
rpaduyecKux yaeOHBIX
3ajJ1a4u ¥ aHalu3e
MOJTy4EeHHBIX
HKCIIEPUMEHTATbHBIX
pe3ysIbTaTOB.

Pemun 2/3 u3
BCEX
MPAKTUYECKUX
3amanuii B KP,
MPEACTaBUII
ot4yeThl 1o JIP.
Bremomann
MPaKTUYECKHUE
3aJJaHus.




5 JlucniepcHsle
CHCTEMBI.
JlnodoOHBIC N
TUO(UIILHEIC
JMCTIEPCHBIE
CHCTEMBI.

Baageer: HaBBIKAMH Baaneer Bemomnaun JIP u YO, O
IPOBCACHUS SKCHEPUMEHTAJILHBIMH IpEeaCcTaBUII

N AKnk-32 [IpoBoaut p p
XUMHICCKUX SKCIIEPUMCHTOB HaBBIKAMM IOJIYYEHUS U OTYETHI MO

AKCIIEPUMEHTAIbHbIE
MIPU UCCIIEIOBAHUU UCCIIEN0Banus TMO(OOHBIX | 1abopaTOpPHBIM

paboTHI IO TOTOBBIM .
MOBEPXHOCTHBIX SBJICHUM U U JTHODUITBHBIX paGoTam.

METOIMKaM =
pabote ¢ JUCIEePCHBIMU JIUCTIEPCHBIX CUCTEM. 2
CHUCTEMAaMH 110 TOTOBBIM 3
METOIHKAM. O%

WK 3HaTn: 3naer: Bnaneer YO, O,

MK4.3
Cocra o OTOKO TCOPECTUYCCKHNEC OCHOBLI TEPMHUHOJIOTMIO 1 OCHOBHBIC MaTCpHralIoM, Kn, T13
TaBJISIET IPOTOKOJIBI .
P KOJUIOMIHOM XMMHUU METO/IbI TOJIYYEHHUS OpeaCTABICHHBIM

HCIIBITAaHUM, OTYCTEI O
BBITIOJIHEHHOU paboTe 1o
3aanHoi hopme

3HaTh: IpaBUiIa COCTABIICHUS
MIPOTOKOJIOB UCIIBITAHUI
XUMUYECKHUX IKCIIEPUMEHTOB U

10 OOHBIX M INODUITEHBIX
JIUCIIEPCHBIX CHCTEM.

B paznene 4.3 (5)
Bompocsr qist
YCTHOTO

OTYETOB IIPU UCCIEAOBAHUN
IIOBEPXHOCTHBIX SIBJICHUN 1
paboTe ¢ TUCIIepCHBIMU
CHCTEMaMH.

YMerb: NPOBOAUTH
00paboTKy

pE3yJIBTaTOB XUMUYECKUX
DKCIIEPUMEHTA IIPU
UCCIJIEJOBAaHUH
MOBEPXHOCTHBIX SIBJICHUN U
CBOICTB TUCIIEPCHBIX CUCTEM,
U TIPEJCTaBUTh PE3YJIbTAThI
HKCIIEPUMEHTOB B hopMe
oTyeTa

3Haer: npaBuiia
COCTaBIICHUS MPOTOKOJIOB
nnsg JIP. Ymeer:
pacmiuchIBaTh
MUTEIUISPHBIE (OPMYITBI
1o OoOHBIX 301IEH,
00pabaThIBaTh
AKCIIEpUMEHTAIbHBIC
JTAaHHBIE UCCIIEIOBAHUS
30JIel C MPUMEHEHUEM

(G OTOKONIOpUMETPUH,
anexTpodopesa,
MIPECTABIIATh
pe3yNbTaThl
AKCIIEPUMEHTOB B (hopMme

cobecenoBaHus,
KOJUIOKBUYM 3,
Bornpockl Ne 1-4,
IIpencrasun
IPOTOKOJIBI U
OTYETHI 110
1a00pPaTOPHBIM
paboTtam.
Beimonaun
MPaKTUYECKHE
3aaHusl.




OTYeTa I10 3aJaHHOU
dbopme

N AKnks.2

BoinonHsieT cranapTHbIe
OIepanuy Ha
BBICOKOTEXHOJIOTHYECKOM
000pyIOBaHUU TSI
XapaKTEPUCTUKU CHIPbS,
MPOMEKYTOUHOU 1
KOHEYHOH NPOLYKIUU
XUMHYECKOTO
IIPOU3BOJICTBA

Baaners: HaBbIKamMu pabOTHI C
COBPEMEHHBIMH XUMUYECKHUMHU
npubopaMu U Ha
BBICOKOTEXHOJIOTUIECKOM
000py1I0BaHUU, TPUMEHSIEMOM
MIPU UCCIIETOBAaHUH
MOBEPXHOCTHBIX SIBIICHUH 1
CBOWCTB JIUCIIEPCHBIX CUCTEM

Baaners: HaBbIKamMu
paboThI HA
(dboToKoIOpUMETpAX,
ONTUYCCKUX MHUKPOCKOIIax
C KOHJICHCOPOM TEMHOTO
IoJIsA, MPUMCHACMBIX IIPpH
WCCJICIOBAaHUH JTUCTICPCHBIX
CUCTEM

IIpencraBun
OTYETHI 110
1a00pPaTOPHBIM
pabotam

YO, 0




N IKnke.1 3HaTh: 3HaeT: Bnaneer K, K,
3HaeT TEOPETUUYECKUE TEOPETUYECKUE OCHOBBI TEPMHUHOJIOTHIO U MaTepUaJIoM, O, 113
OCHOBBI 0230BBIX KOHJIOI/II[HOﬁ XHUMUUH . OCHOBHBIE€ METOIbI npeaAcCTaBJICHHBIM
XUMHUYECKUX JUCLIUIUIMH OCHOBHBIC 3aKOHBI U nosrydeHust TMo(PoOHBIX U B paznene 4.3(5)
(HeOpraHMYecKoii, 3aKOHOMCPHOCTH, AO(MITBHBIX TUCHICPCHBIX | Bompocs! mis
OpraHquCKOﬁl gggg;?ﬁiﬁiie SBJICHUS, U orere yETHoTo
aHAJIUTUYECKOMH, Ymeer: cobecenoBaHus,
(bu3MUYeCKOil XUMUU, XUMUH | ONPEACTSIONINE MTOBEJICHHE U | IPUMEHSTh TeopeTudeckue | Kommoksuym 3,
BBICOKOMOJIEKYJISIPHBIX CBOMCTBA AUCIIEPCHBIX CUCTEM. | 3HAHMS O TUCIEPCHBIX NoNe 1-4.
COCTIMHEHHH, XUMHYECKUX | YMeTh: MPUMEHSTH cHCTEMaX JUIsl PEIlCHHs Pemmn 2/3 n3
OCHOB OHOJIOTHYECKHX TEOPETHYECKHE OCHOBbI TUIIOBBIX YHUCICHHBIX U BCEX
TIPOLIECCOB.) U CHOCOOBI MX | KOTOMAHON XMUMHH IIPU rpapuuecKux y4yeOHbIX TIpaKTHICCKIX
WCIIO0JIb30BaHUS IPU aHaJIN3e MOTyYEeHHBIX 3a/1a4 U aHaJIu3e 3azanuii B KP,
pEIIeHUN KOHKPETHBIX SKCIIEPHMEHTAIIbHBIX MOJTy4YEHHBIX HpEACTaBUII
XMMHMYECKHUX 3a1a4 PE3YJIbTATOB M /I PELEHHs SKCIEPUMEHTAIBHBIX or4etsl o JIP.
TUIIOBBIX YUCJICHHBIX U pE3yJIbTaTOB. Boinossm
GHBIX 38724, MPaKTUYECKHE
rpauyeckux yue S
5 YCTOM4YMBOCTh Bananeer: HaBRIKaMU Baageer Brinmonaun JIP u VO, O
M KOaryJsnus MPOBCICHUA OKCHECPUMEHTAIbHBIMHU OpeaCcTaBUII
JIHACTIEPCHBIX W/1Kni:32 Tlposout XUMHYCCKHUX 3KCIICPHUMCHTOB HABBIKAMH OTIPEIECIICHUS OTYETEI 10
IKCIIEPUMEHTAJIbHBIC .
CUCTEM paGOTHI 10 FOTORBIM 1IpH HCCJIEIOBAaHNN 5 YCTOMYUBOCTH U 1ab60paTOPHBIM
METOHKAM MOBEPXHOCTHBIX SIBJICHUI U KOAryJISILHH JUCTIEPCHBIX paGoTam.

paboTe ¢ TUCTIEPCHBIMU
CHCTEMaMH I10 TOTOBBIM
METOJIUKAM.

CHUCTECM.

DK3aMeH




N AKnk4.3
CocraBiiseT IpOTOKOJIbI
HCIIBITAaHUM, OTYETEI O

3HaTh:

TEOPETUIECKHE OCHOBBI
KOJUIOMHON XUMUU

3HaTh: MpaBuja COCTABIICHUS
MIPOTOKOJIOB UCIIBITAHUI
XUMHUYECKHUX IKCIIEPUMEHTOB U
OTYETOB NPHU UCCIIEAOBAHUU
MOBEPXHOCTHBIX SIBJICHHIA U

3HaeT: TeOpeTUYECKUE
OCHOBBI
byHIaMEHTATBHOM
po06JIeMbI KOJUTOUIHON
XUMHUU — YCTOMYUBOCTH
JUCIIEPCHBIX CUCTEM;
METO/Ibl ITOBBIILICHUS U

Bnaneer
MaTepuaioM,
MpeICTaBICHHBIM
B paznene 4.3(5)
Bonpocs! muis
YCTHOTO
cobece0BaHms,

Y0, 0,
K, 113

BBITIOJIHEHHOH paboTe 1o HapYIIEHUS KOJUJIOKBUYM 4,

3aaHHOM Gopme paboTe ¢ AuCrepCHbIMU arperaTuBHOI 1 Bonpockl Ne 1-6.
CHCTCMaMH. CeIMMEHTAIIMOHHOM ITpencraBun
YMerb: npoBoauTh yCTOWYNBOCTH. 3HAET: IIPOTOKOJIBI 1
obpabotky TIpaBUJIa COCTaBJICHUS OTYETHI 110
pe3yJIbTaTOB XUMHUYECKUX npoTokonos s JIP, NaGOpPATOPHBIM
AKCIIEPUMEHTA NPU Ymeet: 06paboTaTh paboTtam.
HCCIIEA0BAHUN pE3yNbTATHI Brimosianin
MOBEPXHOCTHBIX SIBICHUN JIUCIIEPCUOHHOTO aHAJIN3a; | MPAKTUYECKUE
CBOWCTB JUCICPCHBIX CUCTEM, MPOLECCOB KOATYJISLINH, 3a/1aHUS.

U TIPEJCTaBUTh PE3yJIbTAThI
AKCIIEPUMEHTOB B (hopMe
oTyeTa

MIPEACTABIIIT PE3YJIbTAThI

AKCIIEPUMEHTOB B (hopMe

oT4eTa I0 3aJjaHHOM (opme.




MNIKnks.2 Baanern: Baagernp: HaBBIKAMH [IpencraBun VO, O

BrinonisieT ctangapTHbIe HaBBIKAMHU PabOTHI C paboTHI HA OTYETHI 110

oIepaluy Ha COBPECMCHHBIMU XUMUYECKUMU | (hoTOKOTOpUMETPaX, J1a00paTOPHBIM

BBICOKOTEXHOJIOrHYeckoM | IPHOOpamu u Ha CEeIMMEHTOMETpAX, pabotam

060pYI0BaHNH IS BBICOKOTEXHOJIOTUYECKOM KOHIyKThOMETpAX,

XapAKTEPUCTHUKHU CHIPHS, 000py/I0BaHNH, IPUMCHIEMOM MPUMEHSEMBIX TPU

MPOMEKYTOYHOUN 1 HpH NCCIENOBAaHNN HACCJEOBAHUN

KOHEYHOU MPOTYKIINU HOBEPXHOCTHBIX SIBJICHUA 1 JIUCTIEPCHBIX CUCTEM

XUMUYECKOTO CBOMCTB JUCIIEPCHBIX CUCTEM

MIPOU3BO/ICTBA

MNIKIke.1 3HaTh! 3HaeT: TEOPETUYECKHUE Bnaneer K, K,

3HaAEeT TEOPETUUYECKUE TEOPETUYECKUE OCHOBBI OCHOBBI MaTepuaioM, 0,113

OCHOBBEI 0230BBIX KOJIJIOUJHOM XUMHUH : byHIaMeHTalIbHON pEeaCTaBICHHBIM

XUMHYECKUX TUCIUTUIHH OCHOBHBIC 3aKOHBI U po0JIEMbI KOJIJIOMTHON B paznene 4.3(5)

(HEOpraHMYECKO, 3aKOHOMEPHOCTH, XUMHH — YCTONYUBOCTH Bonpocs! s

OpraHUYeCKOH, OTMCLIBAIONINC AUCTICPCHBIX CUCTEM; YCTHOI'O

AHATHTHIECKO, MMOBEPXHOCTHBIE SABJICHUS, U METOJIBI TIOBBIIICHHUS 1 P —

(pU3MYECKON XMMHMHU, XUMUK OUPCACTAIOMHUC HOBCACHAC M| qapyIeHus 3 Komtoksuym 4,

BHICOKOMOJIEKYIAPHEIX CBOJCTBA IUCIICPCHBIX CHCTEM. | arperaTUBHON U ) NeNo 1-6.

COETMHEHNH, XUMUYECKIX YMeTh: pUMeHATH CEMMEHTAIMOHHON Pemmmi 2/3 n3
TEOPETUYECKUE OCHOBBI YCTOMYUBOCTH.

OCHOB OMOJIOTHYECKUX
MIPOILIECCOB.) M CIIOCOOBI X
WCTIOJIb30BAHUS TIPU
pelIeHHH KOHKPETHBIX

KOJUIOUHOM XUMHH npu
AHaJIN3C IMMOJTYYCHHBIX
SKCIICPUMCHTAJIbHBIX
PE3YJIbTATOB U JIA pCIICHUA

Ymeer: NpUMEHATH
TEOopeTUYEeCKHe 3HaHUs 00
YCTOMYUBOCTH
JUCIIEPCHBIX CUCTEM JUIS
pEILIEHNUs TUIIOBBIX

BCEX
MPaKTUYECKHUX
3amanuii B KP,
MIpEeACTaBUI
otueTsl 1Mo JIP.




XMMHYECKHUX 3a/1a4 THUIOBBIX YUCJIEHHBIX Y | YUCIIEHHBIX U Tpaduueckux | BoimomHmn
rpaduueckux yueOHBIX 3a1a4. | Y4COHBIX 3a/1a4 U aHAIHM3E | IPAKTUYECKHE
MOJyYECHHBIX 3a/1aHusl.
AKCIEPUMEHTAIBHBIX
pe3ybTaTOB.
6 Baageer: HaBRIKaMU Baangeer Bemoannn JIP u YO, 0
Muxkporereporex IPOBCACHM:A 3KCIIEPUMEHTAJILHBIMU MIpEACTaBUII
HBIEC TUCIIEPCHBIE XUMHYCCKHUX SKCIIEPUMCHTOB HAaBBIKAMHU MOJIYYEHUSI | OTYETHI 11O
CHCTEMBI MUIKnx-32 [TpoBoaur HpH NCCIENOBAaHNN KOHIIECHTPUPOBAHHBIX, J1a00paTOPHBIM
AKCIICPUMEHTAJIbHBIC TNOBEPXHOCTHBIX SIBJICHUHN BBICOKOKOHIIEHTPUPOBAHH | paboTam.
paboTHI IO TOTOBBIM paboTe ¢ UCTIePCHBIMU BIX 3MYJIbCUH, METOLAMHU
METOANKAM CUCTEMAMH I10 TOTOBBIM oOpamienus a3 IMyIbCUH,

MCTOJHUKaM.

OnpeneIeHus THUIIA
OMYJIbCHH, IIPOBEACHUSA
JIMCIIEPCUOHHOTO  aHAIU3a
JUCIIEPCHBIX CUCTEM.

DK3aMeH




NIKnka4.3
CocraBisieT MPOTOKOJIBI
WCIIBITAHUHN, OTYETHI O

3HaTbh: TEOPETUYECKHE
OCHOBBI

KOJUTOMTHOM XUMUU

3HaTh: MpaBuia COCTABICHUS
MIPOTOKOJIOB UCTIBITAHUM
XUMHUYCCKUX SKCIICPUMCHTOB U
OTYCTOB IIPHU UCCIICAOBAHUUN
MOBEPXHOCTHBIX SIBJICHUI U
paboTe ¢ TUCIIEPCHBIMU

3Haer:

TEPMUHOJIOTHIO U
MTOHATUMHBIN anmnapar
KOJIJIOUTHOM XUMHH,
KJIacCU(UKALIUN
AMYJIBCUN U CYCTIEH3UH,
OCHOBHBIE CITIOCOOBI UX
MOJIyYEHUS], TPUHIUIIBI
cTabMIn3anuy u

Bnaneer
MaTepHaioM,
IPEeJCTaBICHHBIM
B paznene 4.3(6)
Bonpocs muis
YCTHOTO
cobece0BaHms,
KOJJIOKBUYM 4,
Borpockl Ne 7-8.

vO, O,
K, I13

BBINIOJIHEHHON pabore mo | CHCTCMaMH. HapYIICHUs arpeTaTUBHON | [IpencraBui
3a1aHHOM (opme YMerb: NPOBOAUTH 1 CCTMMCHTALIMOHHOHN IPOTOKOJIBI U
00paboTky ycToiunBocT 3HaeT: OTYeTHI 1O
pPE3yNbTaTOB XUMUYECKUX IIpaBUJ1a COCTABIICHUS 11a6OPaTOPHBIM
OKCIICPUMEHTA IIPU MPOTOKOJOB 1y1s JIP. paboTam
UCCIICI0BAaHUH YmMmeer: oOpaboTarh ST —
MOBEPXHOCTHBIX SIBJICHUN U
vp Pe3yJIbTaThl MPAKTUYECKHE
CBOICTB TUCHIEPCHBIX CUCTEM,
3aaHusl.
U TIPEJCTaBUTh PE3yJIbTAThI CeIMMEHTAllMOHHOTO

AKCIIEPUMEHTOB B (hopMme
oTyeTa

aHaJIM3a U UCCIICJOBAHMUS
KOHLEHTPUPOBAHHBIX U
BBICOKOKOHIIEHTPUPOBAHH
BIX OMYJIbCHIA;
IIPEJICTAaBUTh PE3YNbTAThI
AKCIIEPUMEHTOB B (hopMe
oT4eTa 10 3aJJaHHOM

dopme.




NAKnks.2 Baaners: Baaneer: HaBblKamu [IpencraBun YO, O
Brimonnser CTaHJapTHBIC HaBbIKaMU pa60TBI C pa60TBI Ha OTYETEHI I10
oIepanuu Ha COBPCMCHHBIMH XUMHUYCCKUMHU | KOH, JTYKTOMETpax, Ha60paTOpHBIM
BBICOKOTEXHOJIOrHYeckoM | IpHbopamu u Ha pedpakromerpax, paboram
00OpyIOBaHUY JIJIsS BBICOKOTEXHOJIOTUYECKOM ONTHYCCKUX MUKPOCKOIIAX,
XapaKTePUCTHKH ChIPbS, 000py/1I0BaHUHU, TPUMEHSEMOM | IPUMEHSEMBIX IIPU
IPOMEKYTOUYHOMN U MIPU UCCJICIOBAHUH aHau3e
KOHEYHON MPOIYKIIUN MMOBEPXHOCTHBIX SIBJICHUH U MHKPOTCTCPOrCHHBIX
XUMUYECKOTO CBOMCTB JTUCIIEPCHBIX CUCTEM | CHUCTEM
MIPOM3BO/ICTBA
N IKnke.1 3HaTh: 3Haer: Bnageer K, K,
3HaeT TeOpEeTUUECKUe TEOPETUIECKUE OCHOBBI TEPMHUHOJIOTHIO U MaTe€pHaIoM, O, 113
OCHOBEI 0a30BBIX KOJUIOMHOW XUMHH MOHSTUHHBIN armapar NpEeaCTaBICHHBIM
XUMUYECKUX AUCIUTUIUH OCHOBHBIC 3aKOHBI U KOJIJIOUIHON XUMUH, B paszzeie 4.3(6)
(HEOpraHUYeCKoii, 3aKOHOMCPHOCTH, knaccuduKanuy sMynascuit | Bormpocsr mst
OpraHUu4eCcKOii, ONHUCEIBAIOIINC Y CYCIICH3U, OCHOBHBIC YCTHOTO
AHATTITHYECKOIH, TIOBCPXHOCTHBIC ABJICHUA, 1 CIIOCOOBI MX MOTydEHHS, cobeceI0BaHus,
(H3MYCCKON XMUMHH, XUMHH onpfmensnoume HOBEACHUE U | pyypnunel crabunmsanuu u | KomtoksuyM 4,

CBOMCTBA JINCTIEPCHBIX CUCTEM. | yanvienns arperatusHoii | NeNe 7-8.

BBICOKOMOJICKYJISIPHBIX
COCIUHCHHI, XUMHISCKHUX
OCHOB OHOJIOTHYECKUX
MIPOIIECCOB.) U CITOCOOBI UX
WCIIOJIb30BAHUS TIPH

YMmerb: NPUMEHATH
TEOPETUYECKHE OCHOBbI
KOJUIOMIHOM XUMUU NIpU
AQHAJIN3E MOTYYECHHBIX
AKCIEPUMEHTAIbHBIX

Y CEIMMEHTAallMOHHON
YCTOMYUBOCTH.
Ymeer: NpUMEHATH
TEOPETUUECKHUE

Pemun 2/3 u3
BCEX
MPAKTUIECKHIX
3amanuii B KP,
TIPEICTaBUIT




PCHICHUN KOHKPCTHBIX PE3YyJIbTAaTOB U AJid PCHICHUA 3HaHHUA O otueTsl 1o JIP.

XHMHYECKHUX 3a/1a4 TUTIOBBIX ~ YHUCJICHHBIX U | MUKPOT€TEPOTeHHBIX Beimonnmn
rpaduueckux yueOHbIC 3a/1a4. | IUCIIEPCHBIX CUCTEMAX Ui | IPAKTHYECKHUEC
pEIIeHUsT TUTIOBBIX 3a/IaHMS.

YHUCIICHHBIX U IPpa)uIecKux
y4eOHBIX 3aj]au ¥ aHAJIN3e
IIOJIy4YE€HHBIX
AKCIEPUMEHTAIbHBIX
pE3yJIbTaTOB.

YO — ycrnsiii onpoc, Kin — kommokBuym, O — otuet no gaboparopHoii padore, K — konTponbHas padota, [13 — npaktuueckoe 3a1anue.




KPUTEPUU OHEHUBAHUA PE3YJIBTATOB OBYUYEHUA:
NPOMENCYMOYHAS AMMeCmayus — IK3AMeH

B coomeemcmesuu ¢ banvno-petimuneosoii cucmemout UI'Y 0nst nonyuenusi 0onycka K
aKzameny no oucyuniune « Koriouonas xumusny cmyoenmy Heoodxooumo nabpamo He menee 50
bannos.

1. OGs3arenbHBIM YCIOBHEM [OMYCKa K JK3aMeHY no oucyuniune «Konnouonas xumusy
ABIIIETCSl BBIMOJHEHHE cTyAeHToM 11 maGopaTopHbiXx pabOT MO JaHHOW NHUCUUIUIMHE,
MOArOTOBKA M clladya BceX OTYETOB MO JIP, BBINOJHEHHE MPAKTUYECKHX 3aJaHUN B BHJIE
KOHTPOJIBHBIX PA0OT M KOJUIOKBHYMBI. [Ipy BHIOTHEHNH Ta00PaTOPHBIX PadOT OLIEHUBAETCS
TexHHKa BbinojaHenus JIP, opopmienue nporokona, opopMieHHEe U COACPKAHUE OTYETOB,
BKJIIOUAIOIIEE PACYETHl TEPMOJUHAMUYECKUX U (PU3NYECKUX BEJIIMYMH, BBIBOJ Pa3MEPHOCTH,
YMEHHE MPEICTABICHHSI U BBIIIOJIHEHUS 3aJJaHH 10 rpaUuecKOMy MaTepUaly, BHITIOTHEHUE
IIPaKTUYECKUX 3a1aHui 11o teme JIP.

2. Ortcuer o kaxnoin JIP omenmBaercs B 4 Oamra. Kputepuu onenuBanus otdera mo JIb
CleayoIue:

a) HarncaHa 1einb JIb u kpatkoe Teopernyeckoe obocHoBanwue (0.5 0),

0) mpuBeeHbI POPMYIIBI JUIS pacueTa U ypaBHEHUs xuMuueckux peakiuii (0.5 0),

B) MPaBHUJILHO BBITIOJHEH PAacYeT COOTBETCTBYIOIINX BEIIMYUH, BHIBEJICHBI PA3MEPHOCTH ITHUX
BEJIMYMH, poBeAeHa (pu HeoOxoaumMocTn) Tpadudeckas 00paboTka pe3ysbTaToB, CCIaH
BBIBO/I 10 MOJIYYE€HHBIM pe3ynbTatam (3 0),

n) Tlocie TpeXKpaTHOTO BO3BpAICHUs OTYETA CTYACHTY OIICHKA 3a OTUYET CHIDKaeTcs Ha |
Oas.

e) [MoompurensHo gaercs 1 6 3a CBOEBpeMEHHOE U KAUeCTBEHHOE HAIMMCAaHUE BCEX OTYETOB U
OTIIMYHOE BJIAJICHUE MATCPUAIIOM.

3. Ilpenycmotpeno 4 cobOeceqoBaHUS MO TEOPETUUECKOMY MaTepuany B BHJIE KOJIOKBUYMOB.
Kaxxgast Tema onieHHBaeTCs MakCUMyM Ha 5 6asa.

4. TlpenycmoTpeHna 1 koHTpoibHas paboTa, KOTOpas OIIEHUBAETCS MAaKCUMYM Ha 5 6asioB.

5. MakcumanpHoe Koau4ecTBo 0auioB Ha 3k3amene 30.

OneHka «0TJINYHO»: CPOPMUPOBAHHBIE U CUCTEMAaTHU3UPOBAHHbIE 3HAHUS MpeIMeETa,
c(hOpMHpPOBaHHBIE YMEHUS M HABBIKH KOMIUIEKCHOTO UCIIOIb30BaHUS TEOPETHUECKIX OCHOB
KOJIJIOUJHON XMMHMHU, TPUMEHEHUS METOJIOB U MOJIX0/10B IaHHON JMCIUIUIUHBI IIPU PEIIEHUH
y4eOHBIX U MPAKTHUECKUX 33Jau Pa3IM4YHOr0 YPOBHS cI0KHOCTH (86-100 Gassios).

Ouenka «xopomo»:

B IIe0M, c(pOpMHUpOBaHHBIE, HO COJIEPIKAIME OTIENbHBIC MPOOEThl 3HAHUS MpeIMeTa
«KomnonaHass XUMHS», METOIBI M TIOJIXO/IbI U3y4aeMOU JUCIUILTAHBI TIPY PEIICHUH YYEOHBIX U
MPAKTUYECKHUX 33J1a4 ¢ MHHUMAJIbHBIM KOJMYECTBOM OIIMOOK HEMPUHITUITHAIBHOTO XapakTepa,
HAJIMYUE HABBIKOB MPUMEHEHHS] METOJIOB U MOAXOJ0B M3y4yaeMOW JUCUUILIINHBI MPU PEIICHUN
yueOHBIX M TPaKTHYECKUX 3amad Oa3zoBoro ypoBHsA (71 - 85 OamioB). Ounenka
«Y/IOBJIETBOPUTEJIbHO»: HECUCTCMATH3UPOBAHHBIC 3HAHUS IpeaMeTa, (BiajleeT MOHATHHHBIM
anmapaTroM KOJUIOMJTHOW XWMHH, 3HAeT OCHOBHBIC 3aKOHBI, MOXXET NPHBECTH OTJCIbHBIC
OpUMEphl, HO JIONyCKaeT HETOYHOCTH B (OPMYIHUPOBKAX U  BBIBOJAAX), YAaCTUIHO



c(OpMUpPOBaHHBIE yYMEHHS M HAaBBIKH : JOIYCKAaeT HETOYHOCTH W OMHMOKH B TNPUMEHEHUH
MOJYYCHHBIX 3HAHUW MPHU PEIIEHUH PacYeTHHIX M rpaduveckux 3anad 6a3oBoro yposus (60-70
0ayuIoB).

Ouenka «Hey10BJIETBOPHUTEIbHO:
(dparMeHTapHOE 3HAHKE MTPEeIMETa, OTCYTCTBUE YMEHUIN M HABBIKOB IPUMEHEHHS METO/I0B

U I10aAX040B JUCIHUITIINHBI ((KOHHOI/II[HaSI XUMUA» NpU pCIICHUN y‘-Ie6HLIX 3a1a4 63,30BOF0 YPOBH:A
(menee 60 6aiIoB).

PazpaboTumnkm:
/’?—’7
" %9 e ‘/‘/ npodeccop JI.b. benbix

IIporpamMma coctaBieHa B coorBercTBUUM ¢ TpeboBanusimu DPI'OC BO wu yuerom
pexomennanuit [IOOIT no Hanpaenenuto u npoduio noarotroBku 04.03.01 — «Xumus».

[Tporpamma paccMoTpeHa Ha 3aceanuu Kadeapbl GU3NIECKON U KOJUIOUIHON XUMHUU
«28» mas 2026 r. IIporokomn Ne 10

WN.o. 3aB. xadenpoit JL.B. Benbix /

e—
Hacmosiwas npoepamma, ne mosicem ObIMb B0CNPOU36EOCHA HU 8 KAKOLL
Gopme 6e3 npedsapumenbHO20 NUCLMEHHO20 pa3peutenus Kapeopovl-pazpabomuuxa

npocpammol.
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