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1. HOEJIN U 3AJAYN JUCHUIIVINHBI:

Lesan: oBnaneHHE CTYACHTAMH TEOPETUYECKUX OCHOB KOJUIOWJIHON XHMHH, (popMupoBaHHE
YMEHUH 1 HaBBIKOB UX MPAKTUYECKOIO PUMEHEHUS.

3agaun:

d) O3HAKOMHTH CTYJICHTOB XUMHYECKOTO (paKylbTeTa C COBPEMEHHBIM COCTOSHHEM YYCHHUS O
MOBEPXHOCTHBIX SIBJICHUAX U JUCIEPCHBIX CHUCTEMax, OCOOBIMHM CBOMCTBaMH MOBEPXHOCTU
pasznena ¢as;

b) 3akpenuTh HEOOXOIMMBINA MOHATHUHBIA amMapaT, OCHOBHBIC 3aKOHBI M 3aKOHOMEPHOCTH,
ONMCHIBAIOLIUE TIOBEPXHOCTHBIE SIBICHMS, TEPMOAMHAMUKY IOBEPXHOCTHOIO  CIIOS,
KMHETUYECKUE, ONTUYECKHE, CTPYKTYPHO-MEXaHUYECKHUE CBOWMCTBA JUCIEPCHBIX CUCTEM U
UX YCTONYUBOCTb,

C) cdopMupoBaTh yMEHHE MPOBOIAUTH IKCIIEPUMEHTAIBHBIC PA0OTHI TI0 TOTOBBIM METOMKAM,
BBITNIOJIHATh CTaHJAPTHBIE OIEpallii Ha COBPEMEHHOM OOOpYIOBaHUH, HCIOJIb3YEMOM B
00JacTl KOJIJIOUTHOW XWMUH, MPUMEHSTh Ha MPAaKTUKE MOJy4yeHHBbIC 3HAHUS MPH aHAIIU3e
MOJIyUEHHBIX JKCHEPUMEHTAIbHBIX PpE3yJIbTaTOB M COCTABJIEHUM OTYETOB B 3aJaHHOU
hopme;

d) marte mpencraBiieHHE O POJIM M MECTE KOJUIOMJIHOW XMMHU B HAHOHAYKaX, HAHOTEXHOJIOTUH
U B poheCCHOHATbHON AESITETbHOCTH.

Il. MECTO JUCIMIIJIMHBI B CTPYKTYPE OIIOII BO:

Hucnurnnuna «KommonaHast XUMus» OTHOCUTCS K 0a30BBIM JTUCIHUIUIMHAM BapUaTUBHOM

gactu (61.B.03).

2.2. s w3ydeHUs NaHHOW Y4eOHON IUCIMIUIMHBI HEOOXOMUMBI 3HAHHS, yYMCHUS W
HaBBIKH, (OPMUpPYEMbIE TPEIIIECTBYIOUIMMH TUCIUIUIMHAMU, & UMEHHO:
«Matemarukay (51.0.10),
«Mexanuka u Monekyispras dusuka» (651.0.12),
«O6mas xumust. Xumus Hemetamwio» (b1.0.15),
«Merannnueckas cBsi3b. Xumus Metauioy (51.0.16),
«Maremaruueckas Teopus skcriepumentay (b1.B.02),
«Opranndeckas xumus» (51.0.19),
«Ananutuueckas xumus» (b1.0.17),
«Dusnyeckas Xxumusi. XuMuueckas repmoauaamuka» (b1.0.23),
«Dusndeckas XUMHUs. DIEKTPOXUMHUs. XUMHUYecKas KnHeTHKa u Katanu3y (b1.0.23).

2.3 IlepeueHb MOCIEAYIOUIMX Y4YEOHBIX AMCLUUIUIMH, JUISI KOTOPBIX HEOOXOJIUMBI 3HAHUS,

YMEHHMSI U HaBbIKU, OpMUpPYEMbIE JaHHON y4eOHON AMCIUIIIIMHOM:

«Bricokomorekymspubie coenunenusn» (51.0.25),

«Xumus nexkapcetBeHHbIX npernaparosy (b1.B.J1B.02.01)

«XuMHYeckrne OCHOBBI Onosnorndeckux cucrem» (b1.B.12)

«DU3MKO-XUMHS TIOBEPXHOCTHO-aKTUBHBIX BeriecTs» (b1.B.J1B.02.02),

«Mcnonp3oBaHue xpomarorpaguu M DIEKTPOXMMHUECKHMX METOJOB B aHalIM3e OOBEKTOB

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

BBINOJIHEHUS! KBATM(UKAITMOHHBIX paboT U GopMHUPOBaHUS MPOPECCHOHANBHBIX KOMIIETCHIINH.
Konnmounnas xumuu, uMesi B KaueCTBE OOBEKTOB HCCIIEJOBAHMS, B OCHOBHOM peaJibHbIE

BEIIECTBA M MaTepHajbl, 3aBeplIaeT oOmexuMuueckoe obOpazoBanue. OHa  sBIsSeTCA

MOTPaHUYHOM 007acTbi0 3HAHUSA, KOTOpas OO0benuHsAeT (U3MUECKYI0 XHUMHIO, (UBHKY

MOBEPXHOCTHBIX SIBJICHUH M JAMCIEPCHBIX CHUCTEM, M paccMaTpHBAaeT MHOTHE creuu(puyecKkue

MPOSIBJIEHUS] TPUPOJbI, KOTOPHIM paHbllle HE YIENAI0Ch TOJKHOro BHHMMaHusA. KommougHas

XUMHS SIBJISETCSI OCHOBOM /ISl MNHTEHCUBHO Pa3BHUBAIOLIEHCS B MOCIEIHUE IOl HOBOW 00JacTu

XUMHUHU — HAHOXUMHH.



I11. TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA JNCHUIIJIMHBI

[Ipouecc

OCBOCHHA JUCHUIIIINHBI

HampaBiIeH Ha (opMupoBaHue

KOMIIETEHIIUN

(amemenToB crneayrommx kommnereniuii) B coorserctur ¢ ®I'OC BO u OIT BO mo ganHomy
Hanpasnenuio noocomosku 04.03.01 «Xumusny, npoguns: xumus, XuMust HePTH U rasa.

Ilepeyenb MIaHNPYeEMBbIX Pe3yJIbTATOB 00y4YeHHs M0 JUCHUILINHE, COOTHECEHHBIX C
HHIMKATOPAMH JOCTUKEHHs] KOMIIETEeHIU

KoMmnerenuus Nuauxaropsl Pe3yiabTaTsl 00yyeHus
KOMIIeTeHIN i

TIK-3 UJIK rx32 Buagerb: HaBbIKaMU NPOBEICHUS
Crioco6eH roToBUTh IIpoBogut XUMHMYECKHUX IKCIEPUMEHTOB IIPU
00BEKTHI HCCIIEN0BAHUS JKCIIEPUMEHTAIIbHbBIE HCCIIEA0BAHUU TIOBEPXHOCTHBIX
(BewecTBa CHHTETHUECKOrO | paboThI 10 TOTOBBIM SBJICHUH 1 paboTe ¢ AUCHEPCHBIMU
U IIPUPOJHOTO METOAMKAM CHUCTEMaMH I10 TOTOBBIM
IIPOUCXOXKICHHUS, METOJUKAM.
MaTepuaibl ¥ 1p.) U
IIPOBOAMTH UX U3YyYEHUE 10
3a1aHHBIM METOUKAM

1IK-4 UK k43 3HaTh: IIpaBUIa COCTABJICHUS

Criocoben o0pabaTsiBaTh
pe3ysbTaThl padoT
XUMHUYECKOU
HAIPaBJICHHOCTH C
UCIIOJIb30BaHUEM
CTaHJAPTHBIX METOJIOB U
METOHMK

CocraBinsieT IpOTOKOJIBI
UCTIBITAHUN, OTYETHI O
BBITIOJTHEHHOW paboTe 1o
3a/1aHHON (popme

IIPOTOKOJIOB UCIIBITAHHI
XUMUYECKHUX IKCIIEPUMEHTOB U
OTYETOB IIPU UCCIIEA0BAHNUN
MOBEPXHOCTHBIX SBJICHUN U
paboTe ¢ qUCepCHBIMU
CHUCTEMaMU.

YMeTnb: npoBOAUTH 00pabOTKY
pe3yIbTaTOB XMMHUYECKUX
HKCIEPUMEHTA TIPU MCCIICIOBAaHUN
HOBEPXHOCTHBIX SIBICHUN U
CBOWCTB IMCIIEPCHBIX CUCTEM, H
NpPEeACTaBUTh PE3YbTATHI
9KCIIEPUMEHTOB B (hopMe oTyeTa

1IK-5
CriocobeH ocylecTBIATh
KOHTPOJIb Ka4€CTBa ChIPhA,
KOMITIOHCHTOB U
BBIITYCKAEMOI MTPOTYKIIHN
XUMHUYCECKOI'O Ha3HAUYCHUA

HJ[K k5.2
Brinonnser cranaapTHeie
Onepanyy Ha
BBICOKOTEXHOJIOTHYECKOM
000pynOBaHUU IS
XapaKTEPUCTUKU CHIPbS,
MIPOMEKYTOYHOU U
KOHEYHOH NPOSYKIUU
XMMHUYECKOT0 IPOU3BOJICTBA

Bnagers: HaBbIKaMu pabOTHI C
COBPEMEHHBIMH XUMHYECKUMHU
npudopaMu U Ha
BBICOKOTEXHOJIOTHYECKOM
000pyZI0BaHUM, TPUMEHSAEMOM
P UCCIIEI0BAaHUU
NOBEPXHOCTHBIX SIBJICHUN U
CBOMCTB TUCHIEPCHBIX CUCTEM.




1IK-6
CriocobeH npuMeHsTh
OCHOBHBIE
€CTECTBEHHOHAYYHbIE
3aKOHBI M 3aKOHOMEPHOCTH
Pa3BUTHUSA XUMUYECKOU
HayKH [IPU aHAIIU3E
MOJIyYEHHBIX PE3yIbTaTOB

HIKixe.1
3HaeT TeoOpeTHIECKHE
OCHOBBI 0a30BBIX
XUMUYECKUX AUCIUIUIMH
(HEOpraHUYECKOM,
OpraHU4eCKOM,
aHAJUTUYIECKOM,
(bu3HUECKO XUMUU, XUMUHU
BBICOKOMOJIEKYJISIPHBIX
COCIUHCHHI, XUMHUICCKHUX
OCHOB OHOJIOTHYECKHIX
MIPOIIECCOB.) U CIIOCOOBI X
HCIIOJIb30BAaHUS MIPH
pelIeHNU KOHKPETHBIX
XUMHUYECKUX 3a7a4

3HaTh. OCHOBHBIE 3aKOHBI U
3aKOHOMEPHOCTH, OIMCHIBAOLINE
IIOBEPXHOCTHBIE SIBJIECHUS, U
OIIPEIEIIAIOLIUE TOBEICHUE U
CBOMCTBA JUCIIEPCHBIX CHCTEM.
YMerh: IpUMEHATh
TEOPETUYECKUE OCHOBBI
KOJUIOMHON XMMUU IIPU aHAJIU3E
HOJYYEHHBIX 3KCIIEPUMEHTAIIbHBIX
PE3yJIbTAaTOB JJIsl pELIEHUS
KOHKPETHBIX XMMUYECKHX 3a/1a4.




IV. COAEP)KAHUE U CTPYKTYPA JUCHUITJIMHBI
Tpyn10eMKOCTh TUCHUIJIMHBI COCTABJIAET 5 3aueTHBIX eqnHnL, 180 yacoB, B TomM unciie 1.0 3ayeTHas eqnuHuna, 36 4acoB Ha IK3aMeH.
®opMa NPOMEKYTOUYHOM ATTECTANUN . IKIAMEH

4.1 ConeprxaHue TMCUUILIHHBI, CTPYKTYPHPOBAHHOE 110 TEMaM,
€ YKa3aHHeM BH/I0B Y4eOHBIX 3aHATHII U OTBEJIEHHOT0 HA HUX KOJHYECTBA aKaJeMHYeCKHX YacoB

Buasl yueOHO padOThI, BKIIFOYAs CAMOCTOATENBHYIO Pa0oT
AbL yH p ’ yoop y DopMBbI TEKYILETO
00yyaroIuxcst U TPYA0EMKOCTh
KOHTPOJIA
o, (B yacax) :
5 5 YCIIE€BA€MOCTH;
No i/ Pasjiel MMCIHTLINHbL/ TEMbI 2 KonTaktHas paboTta mpemnojaBaTens ¢ 00y4arouuMucs e dopma
8 JlabopaTopHbIe 3aHATHA g - POMEKYTOYHOM
ek N U3 HuxX KOHf(;l;T:HHH S g é aTTeCTalH
Cero YacOB | NpaKTHYECKas ¥ 8 h'8 (no cemecmpam)
[IOATOTOBKA O 5 g
1 BBenenue B uctopuro pa3BUTHS KOJIJIOUIHON 6 2 1
xuMud. OCHOBHOM NMOHSATHUIHBIN arnmapar.
TepMoauHaMuKa MOBEPXHOCTHBIX SABICHUM. [TpoBepka oT4ETOB TTO
2 OCHOBHBIE TEPMOJUHAMUYECKHE ITAPAMETPHI 6 4 4 4 1 4 JIP, mpaktuueckue
ITOBEPXHOCTHOI'O CJIOS 3a/1aHHsl, KOJJIOKBUYM
[IpoBepka oTuETOB 1O
3 [ToBepxHOCTHBIE siBeHUsA. CMaunBaHUE 6 2 4 4 2 JIP, mpakTHyecKue
3a/1aHMs], KOJJIOKBUYM
[ToBepxHOCTHBIE ABIEHUA. KanmuisipHbIe SIBICHUS [TpoBepka oT4eTOB IO
4 6 2 - - 1 JIP, npaktnyeckue
3a7aHus, KOJUIOKBUYM
[ToBepxHOCTHEIE sIBIEHUSA. AICOPOIIMOHHBIE [IpoBepka oTUETOB 1O
aBHOBecusd. [1AB. JIP, nmpakTtnueckue
5 P 6 6 13 13 1 4 » 1P
3a/1aHMsl, KOJJIOKBUYM,
KP




Bunbt yaeOHOIM paboThI, BKITIOUYAs CAMOCTOSTETILHYIO paboTy

@OpMBI TEKYILETO

o,
Ne 1/ p y § 00y4aroIuxcst U TPYA0EMKOCTh KOHTPOJIS
o
°on/m a3JieJ1 JUCIUILTUHBL/ TEMBI = (B wacax) YCIIEBACMOCTH:
© | KonrakrHas paboTa npenoaasarens ¢ o0yJaromuMuca | & o 4 ®opma
DNEKTPOKUHETUYECKHUE SIBICHUS B TUCTIEPCHBIX IIpoBepka 0TUETOB 110
6 cucTeMax. JIEeKTPOKHHETHUCCKUE SIBICHHS. 6 4 4 4 1 4 JIP, mpakTHuyeckue
Teopuun J12C. 3a71aHus, KOJUIOKBUYM
JlucriepcHble cucTeMbl. METOIBI MOTyYeH s IIpoBepka 0T4ETOB 11O
7 JIHCTIEPCHBIX CHCTEM 6 2 8 8 3 JIP, mpaktuueckue
3aJJaHusl, KOJUIOKBUYM
IIpoBepka oT4ETOB 11O
JucnepcHbie cuctembl. MuiemiooOpa3zoBaHue B
8 6 2 8 8 2 JIP, mpakTruueckue
pactBopax [IAB
3aJJaHNsl, KOJUIOKBUYM
[TpoBepka 0TUETOB 110
9 Jucnepcubie cuctembl. ONTHYECKHUE CBOMCTBA 6 - 8 8 1 3 JIP, mpaKTHyecKue
3aJlaHusl, KOJUIOKBUYM
Y CTONYMBOCTB M KOAryJIsLUsl JUCIIEPCHBIX CUCTEM. IIpoBepka oT4ETOB 11O
10 MoJieKynspHO-KUHETHYECKHE CBOMCTBA 6 3 10 10 1 2 JIP, npakTtuyeckue
JCTIEPCHBIX crcTeM. CeTuMeHTaIus 3aJ]aHus, KOJUIOKBUYM
VCTOWYUBOCTD M KOATYIISIUS UCTIEPCHBIX CUCTEM. IIposepka oT4€TOB 110
11 Koarymsiunst mucniepcHsix cucreM. Kunernka 6 3 9 9 o | JIP, npakTneckne
KOArYJIALIAY 30JIEH. 3aJJaHus, KOJUIOKBUYM,
KP
MuKkporereporeHHble TUCIEPCHBIE CUCTEMbI Hposepia orieros o
12 p p p ' 6 3 4 4 1 JIP, npakTuyeckue
[Topuctsie Tena. Omynbcun. CycrnieH3un
3aJJaHMsl, KOJUIOKBUYM
CTpyKTypHpOBaHHBIEC AUCIIEPCHBIC CHCTEMBI.
13 KoHneHcannoHHO-KpUCTAIUIM3AMOHHBIE U 6 3 - - 1 - -
KOaryJIsiMOHHBIE CTPYKTYPHI U IX CBOWCTBA.
Hroro yacon 6 36 72 72 6 30 DK3aMeH

Ilpumeuanue: JIP — nabopamopuas paboma. *B paboueii npoepamme no oucyuniune npu 6bINOJHEHUU J1AOOPAMOPHBIX paboOm npedycmMompena

npaKmuueckas no020Mo6Ka 8 uoe GbINOIHEeHUsL OMOENbHbIX 8UO08 pAOOM, C8A3AHHBIX ¢ 0YOyWell NPOPeCcCUOHATLHOU 0essMelbHOCMbIO.




4.2 TlnaH BHeayTUTOPHOM CAMOCTOSITEIbHOM PadoThl 00yUYAKOIIUXCSI 110 JUCIUIJIMHE

CamocTosTenbHas pabota o0ydaroumxcs

Y‘Ie6HO-MeTOILI/I'-ICCKOC

Cemectp HazBanue pasneina, TeMBI C 3anaTLI OrneHouHOE obecneyenne
2 OKU o
p ’ Bua camocrosiTennsHOM pabOThI b BpPEMEHHU CPEICTBO CaMOCTOSATENLHOM PAOOTEI
BBIITOJIHCHUA
(uac.)
Tepmoaunamuka o TP Metoanueckue
o OJICOTOBKA OTYETA I10
MMOBEPXHOCTHBIX SIBJICHHIMA A I[TpoBepka PEKOMEH/IAlNH K
«3aBUCUMOCTD MTOBEPXHOCTHOTO
6 . 1 OTYETA 110 MPaKTUKYMY
HATsDKEHUS MHIUBHUTYATbHON
pabote. YO «IloBepxHOCTHBIE
KHUJIKOCTH OT TEMIICPATYPhI».
SIBIICHUSI.
TepmoauHaMuka [paktrueckue | COOpHHUK 3a1a4 IO
6 . Pemrenne 3amad mmo Teme. 1 .
MMOBEPXHOCTHBIX SIBJICHHMA 3aJaHMUsL. KOJUIOMIHON XUMHH
Tepmoannamuka 1.CMm. Ne 1 B criicke
MMOBEPXHOCTHBIX SIBJICHHM PEKOMEHTyeMOi
[ToaroroBka K KOJUIOKBHYMY IO TeMe CobecenoBanue | JIUTEPATYPHL
6 «TepMoguHAMIKA TTOBEPXHOCTHBIX 2 B (hopme 2.Mertoanueckue
SIBJICHUI KOJJIOKBUYMa pEKOMEHTalun
«[ToBepXHOCTHBIE
SIBJICHUS»
6 [ToBepxHocTHbIe siBNeHUs. [IAB Metoanueckne
ITonroroska oruera o JIP
PEKOMEH 1Al K
«[ToBepXHOCTHOE HATs>KEHHE BOJIHBIX 9 1 HDAKTHE
PacTBOPOB IMOBEPXHOCTHO-aKTUBHBIX poBepKa P yMy
oTYera 1o «[ToBepXHOCTHBIE
BEIIECTBY
pabote. YO SIBIICHUS.
6 |[ToBepXHOCTHBIC SIBJIICHUS. Metonnueckue
Ancopbuust IToaroroska otuera o JIP PEKOMEHIALINU K
«MonexymnspHas ajcopouus u3 1 IIpoBepxka MIPaKTUKYMY
pacTBOPOB» oT4YeTa 1o «[ToBepXHOCTHBIE
pabote. YO SIBIICHUS.
6 [ToBepxHOCTHBIE SBIICHUS. IToaroroska oryera 1o JIP 1 [IpakTnueckue | COOpHMK 3amay 1o

CMmauynBaHue

«CMaunBaHuE»

3aJaHus

KOJUIOUHON XUMUH




CamocrosiTenpHas paboTa 00yJaronuxcst

y‘-Ie6HO-MeTO,Z[I/I‘{CCKO€

Cemectp Hassanue pasacna, Temst } Cpoxn 3arpatsl OueHoyHoe 06ecnequvne ;
Buj camocrosiTennsHOM pabOThI BpPEMEHHU CPEICTBO CaMOCTOATCIEHOU PAOOTRI
BBIIIOJIHCHUA
(uac.)
6 |[loBepxHOCTHBIE SIBICHUSA INpaktrueckue | COOpHHUK 3a1a4 IO
Pewenne 3anau no teme. 1 M
3a/1aHusl. KOJUIOUTHOW XUMUU
6 |[loBepXHOCTHBIE SIBICHUSA [ToaroroBka K KOJUIOKBUYMY IO TEME 1.Cm. Ne 1 B criucke
«ITOBEpXHOCTHBIC SBICHUS». PEKOMEHTyeMOit
JINTEPATYPBI.
2 2.Metoanueckue
CobecenoBanue | PCKOMCHIAIMH
B hopme «IToBepXHOCTHBIE
KOJUIOKBUYMa SIBJICHUS»

6 |DIeKTPOKUHETHUYECKUE Mer. pekomMeHAAINHT K
SIBJICHUS B JUCTIIEPCHBIX PaKTUKYMY
cucTeMax IToaroroBka oryera mo padore 1 «JlucnepcHbIe CUCTEMBI:

«Onextpodopes B 30J5IX» IIpoBepka MOJIYYCHHE, ONITUYECKUE
OT4YEeTa 10 U DIIEKTPUYECKHUE
pabote. YO CBOMCTBa»

6 |DIeKTpoKUHEeTHUYECKUe COopHUK 3a/1a4 110
SIBJICHUS B JUCTIIEPCHBIX Pemrenue 3agad mo reMe 1 [IpakTueckue | KOJUIOMIHONM XUMHUH
CUCTEMAX 3a/1aHus

6 |DIeKTpOKUHETHYECKUE [ToaroroBka K KOJUIOKBUYMY TIO TEME 1.Cm. Ne 1 B crimcke
SIBJICHUS B JUCTIEPCHBIX «JInounsueie u 1oHoOHBIE pPEKOMEHyeMOi
cUCTEMaxX JMCIIEPCHBIE CUCTEMBI. JUTCPATYPBEIL.

DNEeKTPOKMHETUUECKHUE SIBJICHUS. ) 2.Mert. pekoMeHaanuu
«/lucniepcHble CUCTEMBI:
CobOecenoBanue | IOIYYCHUE, ONITHYECKUAE
B (hopme U JJIEKTPUUIECKUE

KOJUIOKBUYMa

CBOMCTBA»




CamocrosiTenpHas paboTa 00yJaronuxcst

y‘-Ie6HO-MeTO,Z[I/I‘{CCKO€

Cemectp HazBanue pasnesna, TeMBI C 3anaTLI OrneHouHOE obecneyenne
s OKH o
p ’ Buj camocrosiTennsHOM pabOThI an;)nnenm BpPEMEHHU CPEICTBO CaMOCTOSATENLHOM PAOOTEI
(uac.)
6 |[ucnepcHble CUCTEMBI. Mer. pekomMeHaanuu K
JInopoOHBIE nUCTIEpCHBIE PaKTUKYMY
[ToaroroBka oTtuera no padore
CUCTEMBI. . «/lucniepcHple cuCTEMBI:
«[Tomyuenne 11opoOHBIX 3071€H 1
o HPOBepKa IOJIYYCHUEC, OIITUYCCKUEC
METOJ0M XMMHUYECKON KOHJECHCALUW.
oTyeTa 1o " DJICKTPHUYCCKUC
pabore. YO CBOMCTBa»

6 |ducnepcHble CHCTEMBI. Mer. pekomeHaanuu K

JInoobHbIE AUCTIEPCHBIE PaKTUKYMY
[ToaroroBka otyera mo padore .
CHUCTCMBI. «JlucrepcHbIe CUCTEMBI:
«Ynpramukpockonus. MccnenoBanue 1
< HpOBepKa IIOJTYYCHHUEC, OITHYCCKHUEC
30J1€l C KOHAEHCOPOM TEMHOTO TIOJIS»
oT4YeTa 1Mo U DJIEKTPUYECKUE
pabore. YO CBOMCTBa»

6 |[ucnepcHble CUCTEMBI. [ToaroroBka oTdera mo padore Mer. pekomMeHAANH K
.HI/IO(bI/IJ‘IBHBIe JUCIICPCHBIC <<OnpeﬂeﬂeHHe KpHTH‘ICCKOfI 1 HpOBepKa IMPAKTUKYMY
CHUCTCMbI KOHIICHTpaLUH MI/IIIGJ'IJ'IOO6pa3OBaHI/I$I oTYeTa 1o «HOBerHOCTHHe

(KKM) B BomHbIX pacTBopax [TAB». pabote. YO SIBJICHUSI».

6 |ducnepcHble CHCTEMBI. Mer. pexkomeHanuu K
OnTuyecKkye CBOMCTBA [ToaroToBka oTyera Mo pabote MPAKTUKYMY
AUCIEPCHBIX CUCTEM «OrnpeneneHue cpeaHero pazMepa 1 «/lucrepcHbIe CUCTEMBI:

YaCTHI] 30151 KaHU(OJIST METOI0M TIpoBepka MOTy4YeHUE, ONITHYECKUE
HeheToOMeTpHID) OTYEeTa Io U DJIEKTPUYECKUE
pabote. YO CBOMCTBa»

6 |JucnepcHble CHCTEMBI. Mer. pekomMeHAAINH K
OnTuyeckue cBOWCTBA - 6 MPaKTUKYMY
JUCTIEPCHBIX CUCTEM OATOTOBKA OTHCTA IO padOTE «/lucriepcHbIe CHCTEMBI:

«OmnpeneneHue n303J1eKTPUIECKOM 1
TOUKH Gl ITpoBepxka MOJIyYeHHUE, ONITUYECKUE
oTy4yeTa 1o U DJICKTPUUYCCKUC

pabote. YO

CBOMCTBa»




CamocrosiTenpHas paboTa 00yJaronuxcst

y‘-Ie6HO-MeTO,Z[I/I‘{CCKO€

Cemectp HasBanue pazjena, TeMbl C 3arpatrsl OueHouHoe obecrieuenue
2 OKU o
p ’ Buj camocrosiTennsHOM pabOThI b BpPEMEHHU CPEICTBO CaMOCTOSATENLHOM PAOOTEI
BBIITOJIHCHUA
(uac.)

6 JucniepcHble CUCTEMBI. COopHUK 3a/1a4 110
OnTHueckue cBOMCTBA Pewenue 3anau o reme 1 [IpakTH4yecKHe | KOJUTOMIHOW XMMUU
JIMCTIEPCHBIX CUCTEM 3aJaHusg

6 JucniepcHble CUCTEMBI. Cm. Ne 1 B choucke

pPEKOMEHyeMOn
[ToaroToBka K KOJUJIOKBUYMY IO TEME OCHOBHOU JINTE€PATYPBHIL.
«JInodunbHbIe 1 THODHOOHBIE 2 Mert. pekoMeHaaun
JIUCTIEPCHBIE CUCTEMBI. «JlucnepcHble CUCTEMBI:
DIEKTPOKUHETUYECKUE SIBIICHUS CobecenoBanue | MOIYyYEHHE, ONITHYECKUE
B hopme Y DJIEKTPUYECKHUE
KOJUIOKBHYMa CBOMCTBA»
6 Y CTOMYMBOCTD IUCTIEPCHBIX Mert. pekoMeHaauu
CHUCTEM «/lucniepcHble CUCTEMBI.
Ornpezenenue nopora KoaryJssiiuy 3051 N
Kunernueckme cBocTBa
TUAPOKCH/IA JKEeJI€3a U 3alUTHOIO YUCIa 1 - HCTIEPCHBIX CHCTEM, HX
cTabmmsaropa poBepKa P ’
oT4yeTa 1o YCTOUYUBOCTb U
pabotre. YO KOAryJIsIIHsI»
6 Y CTOMUUBOCTE JUCIIEPCHBIX Mer. pekomeH1auuu
CHUCTEM «JlucriepcHbIE CUCTEMBI.
IToaroroska oryera o JIP «M3yuenue N
. o Kunernueckue cBoMcTBa
YCTOMYMBOCTH CYCIIEH3HI B Pa3HBIX 1 HCIEDCHALX CHCTEM. HX
cpeaxy IIposepka ) UP ,
0TYEeTA TI0 YCTOMYHUBOCTH U

pabote. YO

KOoaryJjsnuus»




Cemectp Ha3zBanue pasneina, Temsl

CamocrosiTenpHas paboTa 00yJaronuxcst

Bun camocTosiTenpHOM pabOThI

Cpoxu
BBIMOJTHCHUS

3arpatrsl
BpPEMECHH
(uac.)

OrneHouHOE
CPEelCTBO

Y4eOHO-MeTOIUIeCKOe
obecrieueHHe
CaMOCTOSITETEHOM pabOTHI

6 |MukporereporeHHbIe 1
rpyO0OIUCTIEPCHBIE CUCTEMBI

IToaroroska otuera o JIP
«CenrMeHTallMOHHBIN aHaAIN3
CyCHEH3UI»

[IpoBepka
oTyeTa 1o
pabore. YO

Mer. pexkomeHganuu
«/lucriepcHbIe CUCTEMBI.
Kunernueckue cBoiicTBa
JUCTIEPCHBIX CUCTEM, UX
YCTOMYUBOCTb U
KOAaryJisius»

6 |MukporeTeporeHHbIe
JHCIIEPCHBIC CHCTEMbI

IloaroroBka otuera o JIP
«[lony4yenuie u onpezaeneHue TUIA
AMYIIbCUH

[Iposepka
0T4YeTa 110
pabore. YO

Mer. pekomeHJauuu
«/lucriepcHble CUCTEMBI.
Kunernueckue cBoiicTBa
JUCTIEPCHBIX CUCTEM, UX
YCTOMYUBOCTb U
KOAryJIsLHsI»

6 |ducnepcHble cUCTEMBI

[ToaroroBka K KOJJIOKBUYMY IO TEME
«Y CTOMYMBOCTD U MOJIEKYJISIPHO-
KUHETUYECKHE CBOMCTBA IUCTIEPCHBIX
CHCTEM)

CobecenoBanue
B (hopme
KOJIJIOKBHYMa

1.Cm. Ne 1 B ciucke
OCHOBHOM
pEKOMEHTyEMOM
JUTEPATYPBHI.

2.Mert. pekoMeHaauu
«/lucriepcHbIe CUCTEMBI.
Kunernueckue cBoiicTBa
JIACTIEPCHBIX CUCTEM, UX
YCTONYUBOCTb U
KOAryJIsiLusi»

3.MerT. pekoMeHaaIuu
«/lucnepcHbIe CUCTEMBI:
MOJTy4YEeHHUE, ONTUYECKHE
U JIEKTPUYECKHE
CBOWCTBa»

OO6m1ast TpyI0EMKOCTh CAaMOCTOSITEILHOM paOOTHI 1O TUCIMIUIAHE (Jac)

30




CamocrosiTenpHas paboTa 00yJaronuxcst

y‘-IC6HO-MeTO,Z[I/I‘leCKO€

Cemectp HazBanue pasnesna, TeMBI C 3anaTLI OrneHouHOE obecneyenne
s OKH o
p ’ Buj camocrosiTennsHOM pabOThI b BpPEMEHHU CPEICTBO CaMOCTOSATENLHOM PAOOTEI
BBIIIOJIHCHUA
(uac.)
Broaker BpeMeHH caMOCTOSITEIbHOM PadoThl, MPEAYCMOTPEHHbIH Y4eOHbIM IJIAHOM 30

JUIS TAHHOM JUCHMILIUHBI (Yac)




4.3 ConepixaHue y4ueOHOTro MaTepuasa

Conep:xkanue pa3jieioB ¥ TeM JUCHUNIHMHBI

1. Bsexeunme

DeHOMEHOJIOTHS KOJUIOMTHOW XMMHH B3aMMOCBS3b KOJUIOMIAHOW XHMHUHU C JAPYTUMH
€CTECTBCHHBIMU JUCHUIUIMHAMUA. OCHOBHBIC TOHSATHS W OIPEACICHUS KOJUIOUIHONW XHUMUHU.
KonuuecTBeHHOE ONpe/ieICHHE TUCIIEPCHOCTH: CTEIICHb JTUCIICPCHOCTH, YIeIbHas TOBEPXHOCTb.
JlucriepcHble CHUCTEMBI: KJIACCU(MUKAIMKM JUCIHCPCHBIX CHUCTEM II0 arperaTHoMy COCTOSHHUIO
JUCTICPCHOM (ha3bl W JAMCIICPCHOHHON CpeIbl, MO pa3MepaM YacTHI[ JAMCIEPCHOU (asbl,
WHTCHCUBHOCTH B3aMMOJCHUCTBHS YaCTHI[ JUCICPCHOW (a3pl ¢ JHUCIEPCHOHHON CpeIoi.
JInopuibHbie M TMO(GOOHBIC AMCIIEPCHBIC CHUCTEMBI: CXOJCTBO M Pa3IWYUe MEKIYy HUMH U
pacTBOpaMH BBICOKOMOJICKYJIIPHBIX COCTUHCHHM.

2. TepmoaIMHAMHKA MOBEPXHOCTHBIX SIBJICHUH

[ToBepxHOCTh pazmena ¢a3. MoJeKyaspHbIE B3aUMOJCUCTBHS W OCOOBIE CBOWCTBA
noBepxHOCTH pazfena (a3. CBoOOAHAS MOBEPXHOCTHAS dHEprus. MoJeKyIsipHOE JaBlICHHE U
NOBEpPXHOCTHOE HaTsDkeHue. CuiioBass W SHEpPreTudeckass TPAKTOBKHM IMOBEPXHOCTHOTO
HaTSDKeHUs. Meron  Cilos  KOHEYHOM  TOJIIMHBI M METOA  M30BITOYHBIX  BEIMYUH
TEPMOJMHAMHUYECKUX (QYHKIUH mMoBepXxHOCTHOTO ciosi (I'm66¢c). IloHAaTne O mMOBEpXHOCTH
paspbiBa U pazzaenstomeil nopepxHoctd. O000IMEHHOE ypaBHEHHE TIEPBOTO M BTOPOTO 3aKOHOB
TEPMOJMHAMHKH JIJISI TIOBEPXHOCTH pa3peiBa (a3. CBsA3bp IMOBEPXHOCTHOTO HATSIKEHUS C
TEPMOJIMHAMMUYECKUMHM  TOTEHLMANaMH.  3aBUCUMOCTb  TEPMOJMHAMUYECKHUX  (YHKLIHN
MIOBEPXHOCTHOTO C€JI0s OT TEMIIEPATYphl B YACTHIX OJHOKOMIIOHEHTHBIX KXUAKOCTAX Ha IPAHULIE
paszena ¢ COOCTBEHHBIM IapOM.

MeToapl U3MeEpeHusl MOBEPXHOCTHOTO HATSDKEHUS HA JIETKONOJBMIKHBIX I'DaHUIAX pa3fela
¢a3. Mexda3Hoe HaTsDKEHUE Ha MMOBEPXHOCTH pasfiesia pacTBOPOB JIBYX B3aUMHO OIPaHMUYEHHO
pactBopuMbIX kuakocted. IlpaBuimo AnTOHOBa. OmnpeneneHue NOBEPXHOCTHOW 3HEPIUU
TBEPABIX TEI.

3. IloBepXHOCTHBIE M KANIMJJISIPHbIE SIBJICHUSA

CmaunBanue. KpaeBoil yron. YpaBuenue IOHra (cuioBoil BBIBOA) M €ro aHajus3.
CooTtHomieHus Mexay padoTaMu aare3uu M KOre3uu IpU CMauuMBaHUU. YpaBHeHus Jlrompe u
FOnra-/lronpe. TepmoauHamMuueckue yCIOBUS CMauMBaHHUA U pacTeKaHus  (TOJHOTO
cmauuBaHust). M30uparenpHoe cMauyuBaHUE KaK METOJ XapaKTePUCTUKH MOBEPXHOCTEN TBEPIBIX
ten (muopuiabHBIX U JIMO0POoOHBIX). CMaunBaHUE pealbHBIX TBEPAbIX NMoBepxHocTed. BiusHue
[I€pOXOBAaTOCTU OBEPXHOCTH Ha cMadyKBaHue. Teriora cMauynBanus. OnoTanus.

Kanunnspueie sBieHus. BiusHue KpUBU3HBI TOBEPXHOCTH Ha paBHOBECHE B
OJTHOKOMIIOHEHTHON cucteme. KanumisipHoe naenenue. 3akoH Jlammaca st mrapooOpasHon
noBepxHocTU. YpaBHenune [Onra-Jlammaca mns Hechepudeckux moBepxHocTen. KamumisipHoe
MOJHATHE JKUJIKOCTH B TMOPHUCTBIX Tenax. YpaBHeHuwe JKroopena. KammmisipHas NOCTOSHHAS.
3aBUCHUMOCTh  JaBJIGHHUS HACBHIIMIEHHOTO Tlapa OT KPHUBU3HBI IIOBEPXHOCTH  pasjena



cocymectBytomux (a3. YpaBHenue Tommcona-KenbBuHa. 3aBUCHMOCTH PAaCTBOPUMOCTH OT
KPUBHU3HBI IOBEPXHOCTH JTUCIEPCHBIX YACTHUII.

OOm1ast XapaKTepUCTHKa COPOLIMOHHBIX MPOILIECCOB, OCHOBHBIE MOHATHUS M OIIPEICIICHUSI.
AncopOrus Kak caMOIPOM3BOJIFHOE KOHIICHTPUPOBAaHUE HA MMOBEPXHOCTHU pasjiena (a3 BemecTs,
CHIDKAIOIIMX TIOBEPXHOCTHOE HaTshkeHue. DyHnameHTanbHOE aacopOLMOHHOE YypaBHEHHE
['n66ca (TepMoaMHAMHUYECKUU BBIBOA). AHanmu3 ypaBHeHUs [ub06ca. IlomoxurenbHas u
oTpunarenbHas agcopOius. [loBepXHOCTHO-aKTUBHBIE U TIOBEPXHOCTHO-MHAKTUBHBIEC BEIIECTBA.
[ToBepxHOCTHAsE aKTUBHOCTb. OTHOCUTEIBHOCTD OHATHS “NIOBEPXHOCTHAS! aKTUBHOCTD .

Oprannueckue IIAB u IIMAB. 3aBUCHMMOCT INOBEPXHOCTHOTO HATSDKEHHUS OT
KoHUeHTpauuu pactBopa [IAB. VpaBnenue llumkoBckoro. IloBepXHOCTHas aKTUBHOCTb, €€
u3MeHeHne B romonorudeckux psgax I[TAB. Tepmomnnamudeckoe 00OCHOBaHHME TIpaBHIIA
Tpay6e-rokio JIsurmopom.

Crpoenue wmonocnoeB pactBopuMmbix I[IAB. JIBymepHOoe cOCTOsSIHME BeIIecTBa B
a/ICOpPOIIMOHHOM CJIO€, OPHEHTAIMS MOJIEKYJ B pa3psDKEHHBIX M B HACHIIEHHBIX cJ0sX. Pacuer
pasmepoB monekyn IIAB. Knaccudukamus [TAB mo mexanusmy nelcTBUs (CMaduBaTeNH,
JCTIEPTaTOPbI, CTAOMIM3aTOPHI, MOIOIIME BEIIECTBA).

Ancop6must Ta30B Ha TBepAod moBepxHOCTH. [loHATHE O PU3HUECKOW M XUMHUYECKOU
anacopbuuu. Kpurepun Qusmdeckoid 1 xumMudeckon aacopOimu. M3orepmbl acopOIuu razos.
VYpaBHeHnue uzorepMbl ancopOunn OpeitHmaixa, ero aHauu3. YpaBHEHHE MOHOMOJICKYJISIPHOM
agcopOumu JIsHTMIOpa (KUHETHYECKUI BBIBOJ), aHATTN3, O0JIACTH MPHUMEHEHHS.

AncopOuust U3 pacTBOPOB Ha TBEPJI0 MOBEPXHOCTU: MOJIEKYJIsipHas U MoHHas. [IpaBuio
ypaBHUBaHHs moisgpHocTeid PeOunnmepa. Ilpumenenme I[IAB mist ynpaBienus mpoueccamu
CMauyuBaHus: TUApOdMIM3anus 1 ruapododusanus moBepxHOCTH. ToUKa HHBEPCHH.

4, 3HeKTpOKl/IHeTI/I‘IeCKI/Ie SIBJICHUA B JUCIICPCHBIX CUCTEMaAX

DNEeKTPOKMHETUYECKUE SIBICHUS: AJIEKTpodope3, SIEKTPOOCMOC, MOTEHIIMANT TEUYEHUS,
MOTEHIINAJ CEAMMEHTAIINH.

JBoitHoi anexkrpuueckuii cinoit (13C). [Ipuunnsl obpazosanus I3C. Moaenu cTpoeHus
JID2C (teopun ['enpmronbua, ['yu-Uenmena, IlltepHa). DIeKTpOKMHETHUECKHN MOTEHIHAI;
TpaHulla CKONbXeHUs. BnusHue uHAUPPEpeHTHBIX U HeHMHIU(D(HEPEHTHBIX AIIEKTPOIUTOB Ha
ANEKTpOKMHETHYeCKud mnoTeHuuman. llepesapsanka mnoBepxHocTH. MeToabl omnpenenaeHus
ANEKTPOKUHETUYECKOTO OTEHIHAIIA.

Munennsipaas Teopusi crpoeHus 1uopoOHbIX 30nei. M303meKkTpuyeckoe COCTOSHUE B
JTUCIIEPCHBIX CHUCTEMAax; METOAbl OMNpEAeNIEHUs M303JIeKTpUuueckod Touku. [Ipaktuueckoe
MPUIOKEHUE IEKTPOKUHETUUECKUX SIBJICHUI.

5. JlucnepcHble CHCTEMBbI

5.1 JIno¢oOHbIE UCTIEPCHBIE CHCTEMbI

JlucriepralluOHHbIE METOJbl TOTYYEHHUS TUCHEPCHBIX CUCTEM (30JIel, SMYJIbCUM, TEH,
aspozoniet). Ilpumenenue IIAB B mpoueccax mogydyeHHS AMCIEPCHBIX CHCTEM. ODQPQeKT
aZIcopOIMOHHOTO TOHWXeHUs1 TBepaoctu (dddext Pedunnepa). KonaeHcarmoHHbie METOIBI
MoJlyuyeHus: JaucrnepcHeix cucteM. OOpa3zoBaHue 305l B MPOIECCe XUMHUYECKUX PpEaKIIHil.
OcHOBHBIE METO/IbI OUMCTKHU 30J1€H (AHANN3, JIEKTPOINAIN3, YIbTpaduiIbTpaus).



5.2 JInopuabHble AUCHEPCHbIE CHCTEMBI

TepmoaunamMuka o0pa3oBaHHMA  JIMOPUIBHBIX  KOJUIOMJIHBIX  CHUCTEM;  KpUTEpUil
CaMONPOM3BOJILHOTO JucrieprupoBanus (kpurepuii Pedunnepa-Lllykuna), pons ruapodoOHbIX
B3auMozeiicTBuil. MunemiooOpasoBanue B pactBopax [TAB. Munemist I'aptin, Mak-bena.
Kputnyeckas xonuentparus munemiooopasosanus (KKM). dakropsl, Biusitonme Ha KKM.
TemmneparypHast 3aBucumocts KKM, nmarpamma (a3oBeix cocrosiHmii, Touka Kpadra.
OcnoBubie Mmetonbl ompeneneHuss KKM. KomioungHoe pacTBopeHue — yriieBOAOPOJIOB
(comoOmm3anusi) B MPSAMBIX MHUIEIIAX MbUI M TIOOynspHbIX Oenkax. ComroOunmzanus B
HEBOJHBIX Cpelax.

5.3 OnTuyeckue cBOMCTBA JUCHEPCHBIX CHCTEM

PaccesHue u noruomeHnre cBera B AUCIEPCHBIX CUCTEMax. 3akoH Penes u ycioBust ero
npuMeHUMOCTH. 3akoH byrepa-Jlambepra-beepa u ero npuMeHenne K MyTHbIM cpegaM. Okpacka
KOJUIOMAHBIX cucteM. Hedenomerpus, TypOumammerpus, ynbrpamukpockonus. OmpeneneHue
KOHLEHTPALlUH, pa3MepoB U (pOpPM YaCTUILl STUMU METOAAMH.

5.4 YcTOHYNBOCTH U Koaryjasinusi JUCIEPCHBIX CUCTEM

MonexyasipHO-KMHETHUECKUE CBOMCTBAa AMUCHEPCHBIX cucTeM. Teopus OpOYHOBCKOTO
JOBWOKEeHUS 1o OHHIuTeHHy-CMmonyxoBckoMmy. uddysus B komnomaneix cucremax. CBs3b
CPEIHEKBAIPATUYHOTO CMelleHus ¢ Kodpduuuentom auddysuu. YpaBHeHue OiHIITEHHA-
CMOIIyXOBCKOTO.

CenumenTanyst B AucnepcHbIX cuctemax. CeIMMEHTAllMOHHBIM aHAIU3 CYCIEH3UH U
smynbcuid.  Koncranta cenumentauuu. MuHterpanbHas u  auddepeHuumanbHas — KpUBbIE
pacnpezeneHuss Mo pa3MepaM 4YacTHILl; ITOCTPOEHUE WX W3 JAaHHBIX IO KUHETHKE HAKOIUICHUS
ocazaka. CequMeHTallMOHHO-11((y3HOE paBHOBEcHE. DKCIEPUMEHTAIBHOE ONpeAeIeHNUEe Yncia
ABoraJpo. IIpumenenne yAbTpaleHTpudyr Ui OIIpeAEICHUS pasmMepa
YJIBTPaMUKPOr€TEPOTr€HHBIX YaCTULl 1 MAKPOMOJIEKYII.

YCToN4MBOCTh JUCHEPCHOW CHUCTEMBL. BHIBl yCTOMYMBOCTH JUCHEPCHBIX CHUCTEM
(ITecko). CenuMmeHTallMOHHAss ~ yCTOMYMBOCTH JUCIEPCHBIX ~ CHCTEM. DaxTopsl
CEIMMEHTAllMOHHON YyCTOMYNBOCTH. ATperaTuBHas ~ YCTOMYMBOCTb  JHCIEPCHBIX  CHCTEM.
@dakTopbl  arperaTMBHOM  yCTOMUMBOCTM  JHO(OOHBIX  JUCIEPCHBIX  CUCTEM. Teopus
ycroitunBocTy ruipodoOHbIx 3o01eil [epsaruna-Jlanaay-®@epes-Osepoexa (I1JIDO).

Koarymnsmus. [lopor koaryssiuuu. Kunetnka OpICTpoil 1 MeATICHHOM cTaauii KOaryJssiiuy.
3aBUCHUMOCTb KPUTHYECKON KOHLIEHTPALMH 3JIEKTPOJIUTA OT pa3Mepa U 3apsiia KoaryJaupyrolero
noHa (mpaBwio Lymena-T'apamn). Kpurepuit Oitnepca-Kopda. AHTaroHusm u cuHEprusm B
JEHCTBUM DJIEKTPOJIUTOB Ha IMPOLECC KOAryJslMHU. 30HbI YCTOWUYMBOCTH IpU IEpe3apskKe
KOJUTOMAHBIX "yacTull. Koarymsuust cuiibHO U €1a00 3apsKeHHBIX 30J1ei (KOHIIEHTpallMOHHAs U
HelTpanu3anuonHas koarymsauus). O6ocHoBanue mnpaBwia lynsma-I'apam wu  kpurepus
Oiinepca-Kopda B Teopun JIDPO. Onokynauus, rerepokoarynsus, anaryusauus. [Ipumenenne
KOaryJsHTOB U (PJIOKYJISTHTOB JIJIsl OYUCTKU BOJIBI.

5.5 llopucrele Tena. MUKporereporeHHble AUCNEePCHbIE CHCTEMbI

Krnaccudukanus mopucTeix Tea MO pa3Mepy MOp M CTPOCHUIO MOPUCTOM CTPYKTYpBI
M.M. Jlybununa. Ilopuctsle Tena ¢ KOpmycKylnspHOil cTpykrypoi. Cunukarenu. [lopucteie



TeJNa ¢ ry04aToil CTPYKTypoil. AKTUBHPOBAaHHBIE YIJM U CHOCOOBI MX moiydeHus. Ilopucteie

KpucTtauibl. lleonuTh: CTpyKTypa, THIBI LEOJIMUTOB.

KonnyecTBeHHast XapakTepUCTHKA

nopucteix Ten. KanwuisapHas xonaencanus. PasnenbHoe ompezneneHne 0ObeMOB MOpP PasHBIX

pa3mepoB. [TocTpoenue kpuBoii pacnpeaeneHust 00beMa 1mop 1Mo paguycam.

Cycnensun. Knaccudukanust cycnensuu (mo pasMepam 4YacTHIl AMCIEPCHON (a3bl; 1O

KOHIIEHTpAllMU JTUCIIEpPCHON  (a3er; o mpupone

JACTIEPCUOHHOMN

cpenpbl).

pa30aBJIEHHBIX CyCIIEH3UM. ArperaTuBHasi U CEJUMEHTALIMOHHAs YCTOWYUBOCTD CYyCIIEH3HI.

OMYyJIbCUH.

Knaccudukanuss smynbcuid  (mpsmble

U 00parHbIE;

CsoiicTBa

pa3z0aBJIcCHHBIE,

KOHIICHTPUPOBAHHBIE M BBICOKOKOHIICHTPHPOBAHHBIC). DMYIbraTopbl, NPHUHLIUIBI BbIOOpa

AMYJbraTopa JJisi CTa0MIIN3aluH MPSMBIX U 00paTHBIX dMyabcuid. OOparienue ¢a3 B IMYJIbCHSIX.

Meronsl pazpyiieHus sMynbcui. IIpakTnyeckoe npuMeHeHne dIMyYJIIbCHMN.

Knaccudukanuss nen. Meronsl monmydeHus meH. OCHOBHBIE XapaKTEPUCTHKH TICH.

Y CTONYMBOCTH IIEH U METO/IbI pa3pyllieHus NeHbl. [IpakTnueckoe NpUMEHEHHE TIEH.

5.6. CTpyKTYpHPOBaHHBbIE INCIIEPCHBIE CHCTEMBI

CB0OOHO- W CBSI3HOAUCHEPCHBIE CHCTEMBI. KitacChl CTPYKTYPHPOBAHHBIX CHCTEM:

KOHJICHCAlHOHHO-KPUCTAUIN3ALMOHHBIE W KOAryJsILIMOHHBIE CTPYKTYpbI

U UX CBOMCTBA.

(TMKCOTpOmHMs, CUHepe3uc, HalOyxaHuwe, Moi3y4erh). CTPYKTYpHO-MEXaHHMUECKHE CBOWMCTBA

JTUCTIEpCHBIX cucTeM. HhI0OTOHOBCKHE M HBIOTOHOBCKHUE KUIKOCTU. 3akoHbI HbioToHa, [1ya3zeiins

U DUHIITERHA.

4.3.1 llepeyeHb NPAKTHYECKUX 3aAHATHI U JIA0OPATOPHBIX padoT

Ne Ne paznena u HaumenoBanue cemuHapos, Tpynoemkocts Ouenounslie |Popmupye
Ne TEMBI MIPAKTHIECCKHUX U JTa00OPATOPHBIX paboT (uac.) cpencTea . l\]i[/lll);eT
n/n JACIIUATUTHHBI Bcero [IpakTnueckas ZHH‘; ©
(Momyst) 4acoB OATCOTOBKA
1 2 3 4 3) 6 7
1 TexHuka 6€30MaCHOCTH MpU 1 1 Cobeceno
BBIINNIOJTHCHUH pa60T B BaHUC
= [PAKTHKYME.
e}
o 3aBUCUMOCTh MTOBEPXHOCTHOT'O 2 2 ITposepka | IIK-
= HATSDKEHUS WHIAWBH Ty aTbHON oryeratmo | 3,2
E JKUJKOCTU OT TEMIIEPATYPBI. JIP. YO ITK-
é 4.3
S [IK-
) 5.2
) -
3 [K
= 6.1
2 % KosnokBuym Ne 1 o Teme 3 3 CobGeceno | IIK-
§ «TepmonnHamuka BaHUE B 6.1
2 MOBEPXHOCTHBIX SIBICHUI. dbopme
= KOJIJIOKBH
2 yMma.
= [TpakTnue
CKHC
3aJaHUS




3aaHus

[ToBepXHOCTHOE HATSIKEHUE ITposepka | I1K-
BOJIHBIX PaCTBOPOB oryerano | 3,2
MMOBEPXHOCTHO-aKTUBHBIX JIP. YO I1K-
BELIECTB 4.3
o [1K-
=t 5.2
g, [TK-
S 6.1
=
<
E MonekynsipHasi aacopOus us3 ITposepka | IIK-
S pacTBOPOB oruerato | 3,2
& < JIP.VO | IIK-
o = 4.3
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5 = o
2 2 >:2
% -
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S &
=)
CmaunBaHue ITIposepka | I1K-
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JIP. YO [TK-
4.3
[TK-
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0)- HK'
= 6.1
<
=
N Penrenne 3amad mo reme [TpakTnue | I1K-
5 «IToBepXHOCTHBIE SBICHUS CKHUe 6.1
o 3aJlaHus
= 10 TeMe
o]
= KossoxkBuym Ne 2 o teme Cobeceno | ITK-
- «IIoBEpXHOCTHBIE SIBJICHUSI. BaHUE B 6.1
E dbopme
5 KOJUUIOKBU
% yMma.
o IIpaxTuue
8 CKHE
= 3a/laHus
DnekTpodopes B 3075X [Tposepka | I1K-
ortueramno | 3,2
JIP. YO [TK-
o X 4.3
S E TTK-
S = 5.2
=l K-
= & 6.1
S|
2 oA
a R <
c = 3 | Pemrenue 3amad 1mo Teme [Ipaktuue | ITK-
g % E «IToBepXHOCTHBIC SBICHUS CKHUe 6.1
M & o




10 TEME.
YO

10 [Tonyuenue n1ohoOHBIX 301€ei ITposepka | ITK-
METOAOM XUMHUYECKOH oryerano | 3,2
KOHJIEHCAIIUH. JIP. YO [1K-
4.3
[1K-
5.2
[1K-
6.1
8
11 § Y AbTaMUKPOCKOIHSL. ITposepka | I1K-
2 Hccnenosanue 30i1€eii ¢ oruera o | 3,2
o KOHIEHCOPOM TEMHOTO TIOJIS. JIP [K-
§ 4.3
£. K-
= 5.2
= K-
g 6.1
12 3 Penrenue 3amgau mo reme [Ipaktnue | I1K-
=9 «JInooOHBIC TUCTIEpCHBIC CKHE 6.1
= CUCTEMBI» 3a/laHus
= 110 TeMe
13 Ornpenenenne KpUTHIECKOM ITIposepka | I1K-
KOHIICHTPAIIUH oryeramo | 3,2
munemoodpazopanus (KKM) B JIP. YO K-
BOAHBIX pacTBopax [TAB. 4.3
[1K-
5.2
i [1K-
g 6.1
14 % Pemtenne 3agad mmo treme [Ipaktnue | I1K-
> «JInodpunpHbIE TUCTIEPCHBIE CKHE 6.1
2 CUCTEMBI». 3a/laHus
= 110 TEME
15 53 KosutokBuym Ne3 o teme Cobeceno | IIK-
§ «[TonyueHue qucrepcHBIX BaHHE B 6.1
x CUCTEM. DIEKTPOKUHETHYECKHE dbopme
E SIBIICHUS B JUCIIEPCHBIX CHCTEMaX KOJUTOKBH
E yma.
< [IpakTrue
2 CKHUe
= 3aJIaHus
17 GE’ E Ornpenenenue cpeaHero pazMepa [Tposepka | I1K-
o D i YaCTHII 307151 KaHU(OJIST METOIOM oruerarmno | 3,2
2 E o' | nedenomerpun JIP. YO TIK-
2 EQ VY 4.3
50 &5
53 5 TIK-
= s g 5.2
= 2.2 IIK-
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18 Ornpenenenne U303JeKTPUYECKON ITposepka | I1K-
TOYKH OenKa oryeramo | 3,2
JIP. YO [1K-
4.3
[1K-
5.2
[TK-
6.1
19 Pemenue 3amad 1o teme [IpakTnue | I1K-
«OnTuyeckue CBONCTBa CKHE 6.1
JUCTIEPCHBIX CUCTEM). 3a/laHus
10 TeMe
20 Onpenenenue nopora ITposepka | I1K-
KOAryJIsiiiiy 30711 THIPOKCHIA oryerano | 3,2
JKeJie3a M 3allUTHOTO Yucia JIP. YO K-
crabuimn3aropa 4.3
[TK-
52
[TK-
S 6.1
21 | © N3ydeHue ycToiuuBoCTH IIposepka | IIK-
% CYCIIeH3H B pa3HbIX cpeaax otyetamno | 3,2
» JIP. YO K-
= 4.3
&. TIK-
5 5.2
= TK-
= 6.1
22 § CenuMeHTaIlMOHHBIN aHAINU3 ITposepka | IIK-
B CyCIIEH3HI oruerato | 3,2
3 JIP.VO | TIK-
S 4.3
K-
5.2
K-
6.1
23 Pemenue 3anay no teme [Tpaktuue | I1K-
«Y CTOMYHBOCTH TUCTIEPCHBIX CKHUe 6.1
CHUCTEM. 3a/IaHus
1o TeMe
24 | = ITony4yenue u onpeneneHye Tua ITposepka | I1K-
% % OMYJIbCUHU OoT4yEeTa 110 3,2
5 5 JIP. YO [TK-
Y 4.3
5 23 TIK-
g 23 5.2
=95 TIK-
S o B85 6.1




KostoxkBuym Ned o reme 4 Cobeceno | IIK-
«Y CTONYUBOCTH, MOJIEKYJISIPHO- BaHUC B 6.1
KUHETUYECKUE M ONTUYECKUE (opwme
CBOMCTBA JIUCIIEPCHBIX CUCTEM) KOILTOKBH
yma.
IIpaxTrue
CKHE
3aJIaHKS
25 Wrorosast koHTpoiabHas paboTa 2 ITIposepka | I1K-
2 1o teme «IloBepxHOCTHBIE KP 6.1
E 0 SIBJICHHS ¥ TUCTIEPCHBIC CHCTEMbD»
=i
5E 53
2 25 5
=R

4.3.2. IllepedyeHb TeM (BOMPOCOB), BLIHOCHMbIX HA CAMOCTOAITE/IbHOE U3yUeHHe

CaMOCTOSITE/IbHOI Pa0doOThI CTYIeHTOB

Ne ni/m Tema 3ananue dopmupyemas NJAK

KOMIICTEHIIHS

1 TepmoauHamuka [TonroroBka k koyutokBuymy Nel | T1K-3, I1K-4, [1K-3,2
MIOBEPXHOCTHBIX (cM. BOTIPOCHI TEKYIIETO [K-5, T1K-6 [1K-4.3
SIBIICHU U KOHTpOJIs1). Hammcanue orueToB I1K-5.2

o JIP, BEIIIOJIHEHNE I1K-6.1
MIPAKTUYCCKUX 3a/IaHHH.

2 [ToBepxHOCTHBIE [TonroroBka k koyutokBuymy Ne2 | T1K-3, I1K-4, I1K-3,2

SBJICHUS. (cM. BOTIPOCHI TEKYILETO I1K-5, T1K-6 I1K-4.3
KOHTpoJisi). Hanmcanue oTueToB I1K-5.2
o JIP, BeIToNIHEHNE I1K-6.1
MPAKTUYECKUX 3aJaHUI.

3 OnektpokuHernyecku | [logroroska k kommokBuymy Ne3 | I1K-3, ITK-4, [1K-3,2
€ SIBJICHUSI B (cM. BOTIPOCHI TEKYIIETO [K-5, T1K-6 [1K-4.3
JUCTIEPCHBIX KOHTpoJisi). Hanncanue oTueToB I1K-5.2
CHCTEMax o JIP, BEIIOJIHEHE I1K-6.1

MPAKTUYECKUX 3aJaHHH.

4 JInopobubIe [ToxroroBka k koyutokBuymy Ne3 | T1K-3, I1K-4, I1K-3,2

JIMCTIEPCHBIC CHCTEMBI | (CM. BOTIPOCHI TEKYILIETO [1K-5, T1K-6 I1K-4.3
KOHTpoJs1). Hammcanue otueToB ITK-5.2
o JIP, BeIMONIHEHNE I1K-6.1
MPAKTUYECKUX 3aJJaHUI.

5 JInodunsHbie [TonroroBka k komutokBuymy Ne3 | T1K-3, [1K-4, [1K-3,2
JTUCTIEPCHBIC (cM. BOIIPOCHI TEKYIIErO [TK-5, TTK-6 I1K-4.3
CHUCTEMBI. KOHTpoJIs1). Hanncanue oTueToB I1K-5.2

o JIP, BEINIOJIHEHNE I1K-6.1
MPAKTUYECKUX 3aJaHHH.

6 Y cTONYNBOCTD [TonroroBka k koyutokBuymy Ned | TIK-3, I1K-4, [1K-3,2

JMCTIEPCHBIX CHCTEM | (CM. BOIIPOCHI TEKYIIETO [1K-5, T1K-6 [1K-4.3
KOHTpoJs1). Hammcanue otueToB ITK-5.2
o JIP, BeITONIHEHNE I1K-6.1
MPAKTUYECKUX 3aJaHHI.




7 MounexynspHo- [Toarororka k koutokBuymy Ned | T1K-3, TIK-4, [1K-3,2
KMHETUYECKHUE U (cM. BOTIPOCHI TEKYIIETO [K-5, T1K-6 [1K-4.3
ONTHYECKHE CBOUCTBA | KOHTPOJs). Hammcanue orueToB I1K-5.2
JUCIIEPCHBIX cucTteM | 1o JIP, BeImonHeHue [1K-6.1

MPAKTUYECKUX 3aJaHH

8 Muxporereporennsie | Ilogroroska k koyoksuymy Ne4 | TIK-3, I1K-4, I1K-3,2
u rpyooauciepcHsie | (CM. BOIPOCHI TEKYIIETO [1K-5, TIK-6 I1K-4.3
CHCTEMBI KOHTpoJis1). Hanncanue oTueToB [TK-5.2

o JIP, BeIOJIHEHNE [IK-6.1
MPAKTUYECKUX 3aJaHUIN

MeToauuecKkue YKa3aHud 10 OpraHm3anuu CaMOCTOATEAbHOI p360TbI CTYAECHTOB

CamocrosTenbHass pabdoTa CTYIEHTOB, CBSi3aHHAash C IOJATOTOBKOH OTYETOB IO
BBITTOJIHEHHBIM JIA0OPAaTOPHBIM paboTaM, 3aKpeIuieHHeM TEOPETUYECKOro Marepuajia B BHIE
pelIeHus 3a/1a4 U MOATOTOBKH K KOJUIOKBUYMaM, IIPOBOJIUTCS BO BHEAYAUTOPHOE BPEMSI.

Cmpykmypa omuema no 1abopamopHotu pabome:
1. Ilenp paGoOTHI.
Teoperuyeckas 4acTb.
3. BhImonHeHHE pacyeTHBIX, rpaGUUECKUX ¥ KOHTPOJIBHBIX 33aHUN B COOTBETCTBUH C

no

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

MGTOI[quCKHe PEKOMCHAAIIMHU 110 BbBIIOJHCHHUIO H O6pa6OTK€ SKCIICPUMCHTAJIbHBIX
JaHHBIX IIO Ka)KﬂOﬁ na60paT0pH0171 pa60Te OIMUCaHbl B MCTOAHUYCCKHUX PCKOMCHIAAIMAX,
MMOAr0OTOBJICHHBIX ITPCIIOAAaBATCIIIMHA Ka(be,[[pbl.

1. benpix JI.b. [ToBepxHOCTHBIE sBIEHUS (METOAMYECKHE PEKOMEHIAIUU K MPAKTHKYMY).
Hpxyrck: UpkyT. roc. yH-T, 2006. — 54 c.
2. benbix JI.b. lucnepcusie cucteMbl. KuneTnueckue CBOWCTBA TUCIEPCHBIX CHUCTEM, UX

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

3. benbix JI.b. /lucniepcHbIe CUCTEMBI: NTOJIY4EHUE, ONTUYECKUE U MIEKTPUYECKUE CBOMCTBA
(MeToaMuecKre peKoMeHJaluu K npakTukymy). Upkyrck: Upkyt. roc. yu-t, 2008. — 48 c.

[Tpumeps! penieHust THIOBBIX 3ajay MPEICTaBIEHbl B PEKOMEHTYEMBIX YUeOHBIX TOCOOMSIX
¥ 33/Ia4YHUKAX 10 KOJUIOMIHOW XUMUH.

1. TumnoBsle pacueTsl O (pu3NYecKOi U KomongHoM xumun [Teker] : yue6. mocobue / A. H.
Bacrokosa [u ap.]. - CII6. [u ap.] : Jlans, 2014. - 139 c. ; 20 cM. - (Y4eOHUKH AJIs BY30B.
CriermnanpHast muteparypa). - bubmmorp.: ¢. 138. - ISBN 978-5-8114-1605-9.

2. Komnomgnas xumus. [Ipumeps! 1 3amaun : yaeOHOe iocobue s By3oB / B. @. Mapxkos, T.
A. AnekceeBa, JI. A. bpycuuisiaa, JI. H. Mackaesa ; mox Hay4yHo pegaknueit B. @.
MapkoBa. — Mocksa : M3znatenscTBo FOpaiit, 2022. — 186 c. — (Bricmiee o6pa3oBanue).
— ISBN 978-5-534-02639-9. — URL : https://urait.ru/bcode/492252

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




V. YYEBHO-METOANYECKOE U THOOPMAIIMOHHOE OBECIIEYEHUE
JUCHUITTIMHBI
a) OCHOBHAasl JIUTepaTypa

a) OCHOBHAs JIUTEeparypa

1. lykwn, E.JI. Kommonnnas xumus [DneKTpoHHBIN pecypc] : yueld. mius OakamaBpoB, IS
cryn. By3oB / E. A. Amenuna. - 6-¢ uza. - 9BK. - M. : KOpaiir, 2012. - (bakanaBp). - Pexxum
nocryna: D43 : "bubmmotex". - Heorpanuu. mocrtym. - ISBN 978-5-9916-1619-5.+

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

3. ®ponos, F0. I'. Kypc komrounnoir xumuu. I[loBepXHOCTHBIE SBICHHS M JHUCIEPCHBIC

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

0) J0MOTHUTEIbHAS JINTepaTypa:

1. Cymm, bopuc JlaBumoBuu. OcHOBBI koutouaHod xumuu [Tekct] : ydeb® mist cTynd.
yupex. Beicul. mpod. obpaszoBanus / b. JI. Cymm. - 4-¢ usn., nepepad. - M. : Axagemus,
2007.-239¢c. ;21 cM. - ISBN 978-5-7695-5438-4.

B) NepUOINYECKHE U3TAHMS (1pU HeoOX0OUMOCmu)

F) CIIMCOK aBTOPCKUX METOAUYECCKUX pa3p360TOK:

6 DUOC UT'Y pazmewenvt memoouueckue ykazauusi K 1a60pamopHuiM pabomam:

1. benbix JI.b. IloBepxHOCTHbBIE sIBJIEHHSA (METOIUYECKUE PEKOMEHAALUU K IMPAKTUKYMY).
Upxkyrtck: UpkyT. roc. yu-t, 2006. — 54 c.

2. bensix JLb. JlucnepcHble cuctembl. KuHeTndeckue cBOICTBa TUCHEPCHBIX CHCTEM, HX
YCTOMYMBOCTh W KOAryJsilusl (METOAWYECKHE PEKOMEHJAIMM K HpakTHKymy). MpkyTck:
HpkyTt. roc. yH-T, 2006. — 48 c.

3. benwix JI.b. JlucniepcHple CHCTEMBI: MONyYE€HHE, ONTUYECKHE W DIIEKTPUYECKHE 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

1. 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

JlaHHBII MHTEPHET HCTOYHUK — 3TO CAUT MOCKOBCKOTO TOCYAapCTBEHHOTO YHUBEpPCHUTETA
(crpanuma kadeApbl KONJIOUTHOM XUMHUU XHMHUYECKOTO (akKylbTeTa), Ha KOTOPOM
MPEJCTABICHBl METOAMYECKHE MaTE€pUalbl IO KOJUIOMAHOM XUMHUH, MPOrpaMMa KOJUIOKBUYMOB
U DK3aMEHAIlMOHHBIE OUJIETHI.


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 JUCIUIIJINHbI
6.1. YueOHo-1200paTopHOE 000py10BaAHME!

[Momemenuss  juis  TPOBEACHUS  JEKIMOHHBIX HW  JIAOOpATOPHBIX  3aHATHUH,
YKOMILUIEKTOBaHHbIE HEOOXOIMMBIM 000pyAOBaHHEM, NpUOOpHOM 0a30il M peakTUBaMHu, a
UMEHHO:

- ayOUTOPUH, OCHAIICHHbIE MYJIbTUMEAUMHBIMU CpPEICTBAMH, JJsi IPOBEICHUS
ayJUTOPHBIX W MpakTH4ecKux 3anstuid (ayn. 402, 426, 303); ayn. 5, 402, 426 o6opyaoBaHbI
myiabTEMeauiiHbIME TipoekTopamMu (InFocus IN 105 (3D Ready), HacTeHHBIMH SKpaHAMH,
HoyrOykamu Samsung NP 300T5A-AO0FRU.

- - KOMIBIOTEpHBIN Kiacc Kadeapbl ¢uzndeckor W kowtouaHou xumuu (aya. 303). Oomee
KOJIMYECTBO EAMHUI BBIUMCIUTEIBHON TeXHUKU — 5: Pentium IV — 1 wr.; Pentium Il — 1 mr.;
Pentium | — 3 mr. IMeetcs okaabHAs CETh.

naboparopupie  mpakTukymbl  (aya. 308, 313), oOcCHaIIEHHBIE  CJIEIYIOIIUM

o0opyoBaHuEM:

Ne n/n HanmenoBanue KomnuecTtBo
1 dorokonopumerp DIK-60I1 1
2 ®dorokonopumerp Kd-77 1
3 dorokonopumerp KdD-17 2
4 Ontuyecknii Mukpockon MBC-9 2
5 Mukpockon MBC-9 ¢ KOHJIEeHCOPOM TEMHOTO MOJIst 2
6 Ocgerutens MO-19 2
7 Muxkpockon «buonan» 2
8 Komopumerp KDOK-2MII 1
9 I'enepatop curnanos ['-33 1
10 Peoxopnusiit moct P-38 2
11 YcraHoBKa U1 ONpeIeTICHNs] KPaeBoro yria 1
12 [TpuGop 1t onpeseseHns: HOBEPXHOCTHOI'O HATSHXKEHUS METOAOM 8

Pebunnepa
13 Becer BJITK-500 1
14 ITpubop st anekrpodopesa 3
15 Bempsimurens 100-300 B 2
16 ONEeKTPOIUIMTKA 4
17 Haxonsbiit MaHOMETD 2
18 BepTukanbHblli MAaHOMETP 6
19 CegnmenTomeTp OUTYypOBCKOTO 4
20 I"'omorenunsarop 2
21 MenHble 371eKTpOoabl 4
22 CexkyHIoMep 6
23 IlItaTtus 16
24 Habop xuMuueckoii nmocyzas! (crakaHbl, IPOOUPKHU, MIIOCKOAOHHBIE

KOJIOBI, MEpHBIE KOJIObI, IMJIMHAPHI U T.1.)

6.2. IIlporpamMHoOe ofecrievyeHme:

6.3. Texunuyeckue U 31eKTPOHHbIE CPEACTBA:

VII.OBPA3OBATEJIBHBIE TEXHOJIOT'UHA



B npomecce wusyuenus aucuuiiuHbl «KosmowaHas XUMHS» UYUTAIOTCS  JICKLUU,
MPOBOASATCS KOHTPOJbHBIE M J1a0OpaTopHble pabOThl, KOJIOKBUYMBI, pPa3z00p KOHKPETHBIX
CUTYalluil C UCIIOIb30BAHUEM [TaCCUBHBIX, aKTUBHBIX U MHTEPAKTUBHBIX (hOpM 00yUEHUSI.

Axmuenvie gpopmsl 06yuenus. Ha 1abopaTOpHBIX 3aHATHUSAX, KOTOPBIE COCTABIISIIOT OoJiee
MOJIOBUHBI OT KOHTAKTHOM paOOThl, KaXIblil CTYIEHT BBINOJHSAET JIabopaTOpHYIO pPadoTy
UHIWBUAYalIbHO. Takoil BHJI OpraHu3alui OOY4YEeHHs CHOCOOCTBYET MPUOOPETEHUIO HABBIKOB
CaMOCTOSITEJIFHOTO BEJICHUS HKCIIEPUMEHTAIBHBIX PadoT, MPAKTHUECKUX HABBHIKOB OOPALICHUS U
paboThl C pa3IUYHBIMH XHMHUYECKMMHU BEIIECTBAMH M JIAOOpaTOPHBIM 00OPYIOBaHUEM,
U3MEPUTENIBHON  ammapaTypod, OpraHu3alud  METOAMKM  SKCIEPUMEHTaJIbHBIX  pPadoT,
COCTaBJICHUSI IPOTOKOJIOB OTYETOB XHWMHMUYECKMX SKCIIEPUMEHTOB, a TaKXe IPAKTUYECKOIO
MOATBEPKJICHNS TEOPETUUYECKUX IOJIOKEHUN KOJUIOMAHOM XHMMHMHM O CBOMCTBAaX JUCIIEPCHBIX
CUCTEM U TMOBEPXHOCTHBIX sIBJICHUSX. [l0AroToBKa OTYETOB MO KaXKIOW JiabopaTopHOW pabote
dbopMupyeT yMeHHE NPOBOAUTHL TMEPBUYHBIA aHAIU3 pPE3YyJIbTaTOB C YYETOM 3aKOHOB U
3aKOHOMEPHOCTEH, (POpMyIHpyEeMBbIX B paMKax KOJUIOMJHOW XUMHHU, IPEJACTABIATH PE3YIbTATh
OIBITOB U PacUeTHBIX padoOT, TPaMOTHO (POPMYIUPOBATH BHIBOJIBI.

3aKperyieHue TEOPETUUYECKUX IOJO0KEHUIN KOJUIOMJHONH XUMHUHM (OCHOBHBIX 3aKOHOB U
3aKOHOMEPHOCTEH, ONPECIISIOIINE TOBEPXHOCTHBIC SBJICHHUS U CBOMCTBA TUCIICPCHBIX CHCTEM)
MPOBOAMUTCA B BHUJIE€ MHTEPAKTUBHOTO OOYYEHHUS — KOJUIOKBUYMOB, U BBIMOJIHEHHS] PACUETHBIX
3azay.

HaumeHoBaHHe TeM 3aHSTHIl C HCN0JIb30BAHHEM HHTEPAKTUBHBIX (opM 00yUeHHUsI:

dopma / MeTo bl Kon-Bo
Ne Tema 3anaTusa Bun 3anarusa
MHTEPAKTUBHOTO 00y4eHUs 4acoB
TepmoanHamuka
nabopatopubie/ | ['pynmnoBas auckyccus /
1 ITOBEPXHOCTHBIX 4
. MPAaKTUYECKHE | KOJUIOKBUYM
SIBJICHU
2 [ToBepxHOCTHBIE naboparopubie/ | ['pynmoBas muckyccus / 4
SIBJICHUSI MIPAKTUYECKHE | KOJUIOKBUYM
JucniepcHble CUCTEMBI. naboparopubie/ | I'pynnosas auckyccus /
3 DNEeKTPOKMHETUYECKUE | IPAKTHUECKUE KOJUTOKBHYM 4
SIBJICHUSI
MonexkynspHo- naboparopusie/ | I'pynnosas auckyccus /
4 KHHETUYCCKUE CBOWCTBA. | MPAKTUICCKHEC KOJIJIOKBUYM 4
YeToiunBOCTh
JUCTICPCHBIX CHCTEM

-
(€]

Hroro uacos

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

Ouenounsie cpeacrsa (OC):

O1neHOUHBIE CpEACTBA TEKYIIEro KOHTPOJS (OPMHUPYIOTCS B COOTBETCTBUU C
[TonoxxeHneM o OamIbHO-pPERTUHTOBOI cucteme MpKyTCKOro rocy1apcTBEHHOIO YHUBEPCHUTETA.
Ha3naueHue OIIGHOUHBIX CPEJICTB TEKYLIEr0o  KOHTPOJIS - BBIIBUTh Yy OOyYaromIUXCs
c(hOpMUPOBAHHOCTHh KOMIICTCHITHI:

MartepuaJnbl 1Jis1 IPOBEACHUS TEKYLIEro H NPOMEKYTOYHOI0 KOHTPOJISI 3HAHUH
CTY/1EHTOB:



Ne Bun koHTpONS KonTponupyembie TeMbl Komnereniuu,
(pasneer) KOMITOHEHTHI
KOTOPBIX
KOHTPOJIHUPYIOTCS

1 Brimonnenue nabopatopusix | Tepmoannamuka [1K-3, [TIK-4, TIK-5,
pa6ot. Otuet mo JIP. MOBEPXHOCTHBIX SIBJICHUHI MK-6
CobGecenoBanue B popme
kosutokBuyma. [Ipaktuueckoe
3aJlaHue

2 Boinmonnenue naboparopusix | [loBepxHOCTHBIE apnenus | [1K-3, [TK-4, TIK-5,
pab6ot. Oruer mo JIP. (amcopOrusi, cMaYMBaHHUE) MK-6
CobGecenoBanue B hopme
kosutokBuyma. [lpaktuueckoe
3aJlaHue

3 | Bemonnenune naboparopusix | Jlnopumeasie u  mmodoOusre | [1K-3, TTK-4, TTIK-5,
pab6ot. Otuer mo JIP. JUCTIEPCHBIE CUCTEMBL. | [TK-6
CobecenoBanue B hopme DIIEKTPOKUHETHUECKUE
KostokBuyma. [Ipaktudyeckoe | siBICHUS.
3aJlaHue

4 Brinonnenue nabopatopasix | YcToWuuBoCTh U MoJekynspHo- | [1K-3, [TK-4, TIK-5,
pab6ot. Otuert mo JIP. KWHETUUECKHE CBOJCTBA | [TK-6
CobecenoBanue B hopme JUCTIEPCHBIX CUCTEM
KoJulokBHuyMa. IIpakTtuyeckoe
3aJlaHue

5 |KP [ToBepxHocTHble sBieHus U | [IK-6

JIUCTIEPCHBIE CUCTEMBI

JleMOHCTPALMOHHBII BAPMAHT KOHTPOJIbHOI padoThI

Ilpumep 1. Ha makeTax MOJIOKA yKa3aHO, 9TO COJIepkaHue xkupa coctapiser 3.2%. Onpenenure
00BEM M YHCJIEHHYIO KOHLEHTPALMIO TUCHEPCHOM (a3bl B yIakoBKe MoJoka o0bemoM 1 muTp,

€CJIM TUaMEeTp KHPOBBIX Kamesb paBeH 85 MKM.

Ipumep 2. JTns nonyuenus 3011 AGCI cmernanu 10x10° Mm% 0,02 1 pactBopa KCl u 100x10° »?
0,05 1 pactBopa AgNO;. Hanumure ¢opmMyity MUILEIUIBI 3TOTO 30J151 U YKa)KUTE HaIlpaBlICHHUE
JBYDKEHUS YAaCTHIL TIPU dIIEKTpodopese.

Ilpumep 3. Onpenenute CKOPOCTh OceAaHus yacTil paguycoM 10 MM, oOpa3yronmxcst mocie
nomona 3eper kode B Boge (o = 1x10° Iac) u B Bozmyxe (n = 1.81x107 Ilaxc); mIoTHOCTH
kode paBua 1.1x10° xr/m®, a Bomsr u Bosmyxa mpu 293 K 1x10° wxr/m® u 1.205 xr/m®
COOTBETCTBEHHO.




BOIIPOCHI JIs1 COBECE/IOBAHUA

KoanokBuym Nel. TepMoanHaMuKa NoBepXHOCTHOIO CJIOS.

1.

[ToBepxHoctHoe HatspkeHue. CuiioBass M HSHEPreTUYecKas: TPAKTOBKH IMOBEPXHOCTHOTO
HaTAXKCHUA. MGTOILBI HU3MCPCHUA TIOBCPXHOCTHOI'O HATSIKCHUSA Ha JICTKOIIOJABUIKHBIX
rpanunax paszaena ¢as. [IpaBuno AuToHOBa.

MCTOI[ ClI0sI KOHEYHOU TOJIIUHBI U MCTOJ I/136BITO‘-IHBIX BCJIIMYHMH TCPMOANMHAMUYCCKUX
¢dbyHkui moBepxHocTHOTO ciiost (I'n66¢). [ToHsATHE 0 TOBEPXHOCTH pa3phiBa U pa3eIIIoIIeh
noBepxHocTH. O0OOIIEHHOE YpaBHEHHE MEPBOIO M BTOPOTO 3aKOHOB TEPMOJAMHAMHKH JIIS
MMOBEPXHOCTHU pa3pbiBa ¢a3s.

CBsa3b MMOBCPXHOCTHOT'O HATSXKCHUA C TCPMOANHAMUWYCCKUMHU ITOTCHIIUAJIAMU.

3aBUCHUMOCTh TE€PMOJMHAMHYECKUX (DYHKIUNA MOBEPXHOCTHOIO CJIOS OT TeMIepaTyphl B
YUCTBIX OAHOKOMITIOHCHTHBIX JXUJKOCTAX Ha I'paHULEC pasaciia C CO6CTBGHHI)IM mapom.

KoJsutokBuym Ne2. TloBepXHOCTHBIE sIBJIeHUS (a1COPOIMA, CMAYHBAHNE)

CmauuBanue. KpaeBoii yron. VYpaBuenue FOHra (cuiaoBod BBIBOA) M €ro aHalu3.
CooTHorieHus MexAy paboTamMu aJire3uu U KOre3uu Inpu cMauuBaHuu. Y paBHeHUs J[romnpe u
FOnra-/{ronpe. M30upatenbHoe cMayMBaHUE KaK METOJl XapaKTEPUCTUKH IMOBEPXHOCTEU
TBEPJBIX Tel (TUOPHIBHBIX U TMOPOOHBIX). DoTanusl.

OO61mas xapakTepucThKa COpOLMOHHBIX MPOILIECCOB, OCHOBHBIC TIOHATHS U ONPEACTICHUS.
OyHaaMeHTanbHOE aJICOpOIMOHHOE ypaBHeHHEe [n00ca (TepMOAMHAMHYECKHH BBIBOJ).
Amnanu3 ypaBHeHus ['n66ca. [lonoxxuTenbHas u oTpuniatensHas aacopouus

3aBHCHUMOCTb IIOBEPXHOCTHOTO HATSDKEHMs OT KOHIEHTpauuu pactBopa IIAB. YpaBHenue
HIumkosckoro. ITpasuno Tpay6e-/lrokino

Oprannueckue [TAB u [IMAB, ux xnaccudukarys.

Crpoenne MoHOcnoeB pactBopuMmbix IIAB. J[BymepHOe cCOCTOSHME BeEIIEeCTBa B
a/IcOpOLIMOHHOM CJIO€, OPHEHTAIMsl MOJIEKYJ B Pa3psUKEHHBIX M B HACBIIICHHBIX CIIOSX.
Pacuer pazmepos mosiekyn ITAB.

AncopOiust ra3oB Ha TBepIoW MoBepXHOCTU. IloHATHE O (QU3MUECKOM M XMMHUYECKOH
ancop6bunu. Kpurtepuu Qusmueckoil m xumumueckoil ancopOuun. M3otepmsl ajncopOuuu
ra3oB. YpaBHEHHE U30TepMbI afcopOrun OpelHamuxa, ero aHaaus.

Teopuss MoHOMOJEKYIsIpHOW aacopOuuu JI3HrMmiopa. YpaBHEHHE H30TEPMbI aJIcCOPOLIUU
JIaHrMIOpa M €ro aHajius.

MonexkynsipHasi afcopOIUs U3 pacTBOPOB HA TBEpAOH MmoBepxHOCTU. [IpaBmiio ypaBHUBaHUS
noJnsipHocteit Pebunpepa.

10. NonHas amcopOIus U3 pacTBOPOB.

KosnokBuym 3. JIuopuiabHbie u Ju0(poOHBIE TUCTIEPCHBIE CHCTEMBbI.

BHGKTPOKHHeTI/I'{eCKI/Ie ABJCHHUA.

1.
2.
3.

Metop! nosyueHust TMO(GOOHBIX TUCTIEPCHBIX CUCTEM
OcHOBHBIE METO/IbI OUMCTKHU 30J1€H (AMaNn3, AIEKTPOIUAIN3, YIbTpadUIbTPaLUs).
Tepmoaunamuka  oOpa3oBaHus  JHOMUIBHBIX  KOJUIOMJHBIX  CHCTEM;  KpUTEpUi

CaMOIIPOU3BOJIHOTO AuctieprupoBanus (kputepuit Pebunnepa-1llykuna).



Murnennoo6pazoBanue B pactBopax IIAB. Munemnsr 'aprnu, Mak-bena. Kputnueckas
KoHIeHTparuss  muremnooopazoBanus (KKM). ®aktoper, Bmmsrommue Ha KKM.
Temmneparypnast 3aBucumocth KKM, nmarpamma ¢a3oBbIx cocTosiHuil, Touka Kpadra.
OcHoBHble MeTob! onpeneneHns KKM.

DJEKTPOKUHETUYECKHUE SBICHHS: DIEKTPOodope3, BIIEKTPOOCMOC, TOTEHLIUAI TEYEHUS,
NOTEHLIMAJ CEAUMEHTALIUH.

HBoiinoit snexrpudeckuit cioit (AIC). Ilpuuunbr obpazoanus JIIC. Mogenu ctpoeHus
J3C (teopun I'enbmromnbua, I'yn-Uenmena, lltepua).

DNEKTPOKMHETUYECKUN MOTEHIMAN; TpaHUIA CKOJbXKeHHs. Biusnue mHIu(pQGEpeHTHBIX H
HeHMHIU(PPEPEHTHBIX DJIEKTPOJIIMTOB Ha AJIEKTPOKMHETHUYECKUil moteniman. [lepesapsiaka
MOBEPXHOCTU. MeTo/bI OlIpeeeHUs JIEKTPOKMHETUYECKOTO ITOTEHIHANIA.

MurnemspHast TEOpHsl CTpOSHUS THOPOOHBIX 30JIEH.

KOJIJIOKBHyM 4. YCTOWYHBOCTH H MOJIEKYJISAPHO-KUHETHYECCKHE CBOMCTBA AUCIIEPCHBIX

CHCTEM

1. MonekynsipHO-KHHETHYECKHE CBOWMCTBA JAUCHEPCHBIX cucteM: nud¢ys3us, OpoyHOBCKOE
JBUKEHHE, OCMOC.

2. YCTOWYMBOCTH JTUCIIEPCHON CHCTeMBI. Bubl ycToitunBocTH mucnepcHbix cucteM (Ileckon).
@aKTOphl arperaTUBHON W CEAMMEHTAIIMOHHON YCTOWYMBOCTH JHO(POOHBIX JUCHEPCHBIX
CUCTEM.

3. Teopus ycroitunBocty rupodooHbIX 30meit [epsruna-Jlannay-®eppes-Opepoeka (JJIDO).

4. CeaguMeHTaNUs B QUCIIEPCHBIX cucTeMax. CeMMeHTamoHHO- 1] Py3HOE paBHOBECHE.

5. CenMMEHTallMOHHBIM aHaldM3 cycneH3sud u sMmyibcuil. KoHcTaHta cenuMeHTanuu.
WnterpanbHas u auddepeHnnanbHas KpUBBIE paclpeieNeHusl 0 pa3MepaM YacTHll;
IIOCTPOEHNE UX U3 JaHHBIX 110 KHHETUKE HAKOIUICHHS OCaIKa.

6. Koarynsmus. IpaBuna xoarymsmun. Kunernka xoarymsanuu. Koarymsanus cuiabHO U ciabo
3apsKEHHBIX 30J1eH (KOHLEHTPALMOHHAs U HENTpaIu3allMOHHAs KOATYJISIIIHS).

7. CycrieHsum.

8. Dwmynbcun.

HpOMe)KYTO‘lHaSI arTecTanus (3K3aMeH) IMPOBOAUTCA B (I)OpMe YCTHOT'O CO6CC€,Z[0B8.HI/I}I N B

BUJC TECTOBBIX 33}13HHI>1 C OTKPBITBIMH BOIIpOCaAMH.

MNPUMEPHBINA CIIUCOK BOITPOCOB K DK3AMEHY:

JlucriepcHble CUCTEMBI: KJIaCCU(UKALUU TUCTIEPCHBIX CUCTEM.

CBobonHast moBepxHOCTHas sHeprus. [loBepxHocTHOE HaTsbKeHHE. O000IIeHHOE ypaBHEHHE
MIEPBOTO U BTOPOT'O 3aKOHOB TEPMOIMHAMHUKH JJIsl TOBEPXHOCTH pa3pbiBa (as.

CBs13b TOBEPXHOCTHOT'O HATSKEHUS C TEPMOJUHAMUYECKUMHU [TOTEHIIMATIaMH.

3aBUCUMOCTh TEPMOJMHAMUYECKMX (DYHKIMI MOBEPXHOCTHOI'O CJOS OT TEMIIEPaTyphl B
YHUCTBHIX OJHOKOMIIOHEHTHBIX JKUIKOCTSX Ha IpaHUIle pa3jiena ¢ COOCTBEHHBIM MapOM.
Meroasl U3MEpEHHUs NTOBEPXHOCTHOIO HATSKEHMS HA JIETKOIOJABMIKHBIX I'DAHULIAX pa3zeciia
¢a3. Onpenenenue MOBEPXHOCTHON SHEPTHH TBEPBIX TE.

CmauuBanue. Ypasuenue IOnra, {ronpe u FOnra-/lronpe. @noramus.



10.

11.

12.

13.
14.

15.
16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

32.
33.

Kanunnspuele siBnenus. 3akoH Jlamuaca s mapooOpa3sHON MOBEPXHOCTH. YpaBHEHHE
HOnra-Jlamnaca ais Hecepuyeckux noBepxHocTei. YpasHenue JKiopeHa.

3aBUCUMOCTb JIaBJIEHUS HACBIIIEHHOIO Ilapa OT KPUBU3HBI IIOBEPXHOCTH pasjelna
cocymiecTByromux (a3. Ypasaenue Tomrcona-Kenbpuna.

OO01ast XapakTepUCTHKA COPOILIMOHHBIX ITPOLIECCOB.

AncopOmusi Ta30B Ha TBEPAOM TOBEPXHOCTH. YpaBHEHHE HM30TEPMbI  aacopouuu
OpelHanmxa.

Ancop6oumst. ®yHaaMeHTaabHOe aicopOIoHHOe ypaBHeHue ['100ca u ero mpuMeHeHue s
I'PaHULbl ra3-KUIKOCTb.

Teopus MoHOMOsIEKyJIApHOH ajacopOumu JI3HrMiopa; BBIBOA ypaBHEHHS H30TEPMbI
aicopOLIMHU U €€ aHAJIH3.

MornexyssipHas aacopOLus U3 pacTBOpa Ha TBEP/I0il TOBEPXHOCTH.

AncopOuust 3/MEeKTPOJIMTOB Ha TBEPAOH IOBEPXHOCTH: U30HMpaTenbHass W OOMEHHas
azcopOIusi.

Opranndeckue [TAB u [TMAB. Knaccudpukamus [TAB.

Crpoenue moHocnoeB IIAB. Pacuersl mapamerpoB mosekyn IIAB no ancopOuuoHHBIM
JTAaHHBIM.

3aBUCUMOCTb MOBEPXHOCTHOI'O HATSKEHUs OT KOHLeHTpauuu pactBopa IIAB. YpaBhenue
HIumkoBckoro. TepmoauHamuyeckoe ooocHoBaHue npasuiia Tpayoe-/ltokio.

MeTobl osTydyeHust 1 OUYUCTKH JTUO(POOHBIX TUCTIEPCHBIX CHCTEM.

TepmoauHaMuka o0pa3oBaHus TUO(UIBHBIX KOJUIOUIHBIX CUCTEM.

Munennoo06pa3zoBaHue B pacTBopax [TAB. Kputnueckas KOHUEHTpaLHUs
MULEI000pa3oBanust; pakTopsl, Biaustomue Ha KKM.

Comobmmzanusi. ConroOnnnu3anys B HEBOAHBIX Cpeaax.

OnTHueckre cBOWCTBA JUCIEPCHBIX CUCTEM: PACCESHUE U MOTJIONIEHUE CBETa B JUCIEPCHBIX
cucremax. Hedenomerpusa, TypOunumerpus,  yipTpamukpockonus.  OnpeneneHue
KOHIIEHTPALUH, pa3MepoB U (OPM YaCTULl ITUMHU METOJIaMH.

OJEeKTPOKUHETUYECKHUE SBICHUS: DIEKTpodope3, BIEKTPOOCMOC, IOTEHLUAI TEYeHus,
MIOTEHLIAAJ CEIUMEHTALNH.

[Tpuunnbl o6pazoBanus U Moaenu ctpoerus 19C.

ONEeKTPOKUHETUYECKUH ToTeHuuan. BiusHue uHaupdepeHTHbIX U HeMHIU(PGEpEeHTHBIX
ANEKTPOJIUTOB ~ HAa  DJIEKTPOKWHETHYECKHM  MOTeHHMad.  MeToabl  OmpenereHHs
ANEKTPOKUHETUYECKOr0 OTeHIIMaIa

MunennsipHasi Teopust CTpoeHus JTHO0(OOHBIX 30J1EH.

MonekynsipHO-KHHETHUECKHE CBOMCTBAa AMUCHEPCHBIX cucteM: Juddy3us, OpOyHOBCKOE
JBIKEHUE. Y paBHEeHUE DiHIITEeHHAa-CMOIIyXOBCKOTO.

Bunel ycroitunBocTu nucnepcHbIX cucTeM. DakTopbl CEIMMEHTAIMOHHON M arperaTUBHOU
YCTOMYUBOCTH.

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

CenuMeHTAIIMOHHBIM aHAIN3 CyCleH3ul U aMynbcuid. MHTerpansHas u nuddepeHnuanpHas
KpUBBIE pacHpe/IesIeHUs [0 pa3Mepam YacTHI]

CeaumMeHTaliMoHHO-1U(p(dy3HOE paBHOBECHE.

Koarymnsmus ruapodobubix komouaos. [IpaBuna koarynsuuu. Koaryssiuust cuiabHO U ciabo
3apsOKEHHBIX 30J1€H (KOHLEHTPALMOHHASI U HEUTPaIN3alMOHHAsL KOATYJISLINS).



34. ORoKyAUS, TETEPOKOATYIISAIINS, aaryJIsIusl.

35. Kuneruka ObICTpO# 1 MEIJICHHOM CTaAnii KOATYIISIIIHH.

36. Cycnensuu: kimaccuukanus 1 CBOMCTBA.

37. DMynbcum.

Knaccudukanus

smynbcuit.  OOparenue

da3

paspyleHus 3mMynbcui. [IpakTnyeckoe NpUMEHEHUE IMYIIbCUH.

B OMyJbCUSIX. MeToapl

38. Knaccudukanus mopucTeIX Ted MO pa3Mepy MOp M CTPOCHUIO MOPUCTOH CTPYKTYypbl M.M.

JyOunuHa.

39. KonnuecTBeHHas XapaKTepPUCTUKA TTOPUCTHIX TEN.

40. MonekynsipHble KpUCTAIUTBL. [leonuTh.

41. MukponopucTtsle Tesla. AKTUBUPOBAHHBIE YITIN.

42. KamuisipHasi KOHJIEHCAITHS.

43. .CTpyKTypuUpOBaHHBIE CUCTEMBI, THUIIBI CTPYKTYP.
44. CTpyKTypHO-MEXaHUYECKHE CBOMCTBA AUCIIEPCHBIX CUCTEM

45. HpI0TOHOBCKHE U HBIOTOHOBCKHE KUAKOCTU. 3akoHbl HbtoToHa, [lyaseiins u DitHiuTeliHa.

IINTAHUPYEMBIE PE3YJIBTATBI OBYUYEHUSA 1JI51 ®OPMUPOBAHUA

KOMIIETEHIIUI

I/IH)II/IKaTOPI)I JOCTHIKCHUSA

PesyabTaTnl 00yyeHus

IIpouenypa oueHuBaHus

KOMIIeTEeHIIU U (3HaTh, yMeTb, BJIA/IETh)
[1K-3.2 Buageer: HaBbIKamu NpoBeficHUs1 | BeimoaHenue
[IpoBoguT XUMUYECKUX IKCIIEPUMEHTOB MPU | MPAKTHYECKUX padoT.
SKCTIIEPUMEHTAIbHBIC PA0OTHI | MCCIIEIOBAHUH ITOBEPXHOCTHBIX OTyeTsl 110

10 TOTOBBIM METOJUKaM

SIBJICHUH U paboTe C
JMCTIEPCHBIMUA CUCTEMaMH T10
T'OTOBBIM MCTOJUKAM.

1abopaTOpHBIM padoTam.

[1K-4.3

CocTaBisieT MpOTOKOJIbI
UCTIBITAHUH, OTYETHI O
BBITIOJIHEHHOU paboTe 1o
3aJaHHOH Qopme

3HaeT: npaBuiia COCTaBICHUS
MPOTOKOJIOB UCIIBITAHHUI
XUMHUYECKHUX IKCIIEPUMEHTOB U
OTYETOB TIPHU UCCIICIOBAHUN
MMOBEPXHOCTHBIX SIBICHUH U
pabote ¢ JUCTIEPCHBIMU
CHUCTEMaMHU.

Beinonnenue
MPAKTUYECKUX padoT.
IIpoToxoubL.

OTtyeTsl 110
1abopaTOpHBIM paboTam.

YMeet: MpoBOANUTH 0OPabOTKY
Pe3yabTaTOB XUMHUYECKUX
HKCHEPUMEHTA IPU HCCIeI0BaHUN
MTOBEPXHOCTHBIX SIBJICHUH 1
CBOWCTB IUCHEPCHBIX CUCTEM, U
MIPEJICTaBUTh PE3YJIbTAThI
HKCHEPUMEHTOB B (popmMe oTyera.

Otuetsl IO
1abopaTOpHBIM paboTam.

[TK-5.2

Brinonnsier cranaapTHeie
oTiepaIfy Ha
BBICOKOTEXHOJOTUYECKOM
000opyI0BaHUHU IS
XapaKTEPUCTUKU ChIPbS,
MIPOMEKYTOYHOU U KOHEYHOH
MPOJYKLIUU XUMUYECKOTO
MIPOM3BOJICTBA

Buianeer: HaBbIKaMH pabOTHI €
COBPEMEHHBIMU XUMUYECKUMHU
npubopamMu U Ha
BBICOKOTEXHOJIOTMYECKOM
000pyI0BaHNHU, TPUMEHSIEMOM
IIPU UCCIIEIOBAHUH
MMOBEPXHOCTHBIX SIBIICHUH U
CBOWCTB IUCIIEPCHBIX CUCTEM.

Beinonnenue
1a00paTOpHBIX padoT.




[1K-6.1 3HaeT: OCHOBHBIE 3aKOHBI U OTtueTsl IO
3HaeT TEOPETHUECKHE OCHOBHI | 3aKOHOMEPHOCTH, OMUCHIBAIOIINE | JJA0OPATOPHBIM paboTam.

0a30BBIX XUMUYECKUX IIOBEPXHOCTHBIE SIBJICHUS, U CobecenoBanue B hopme
JUCLUIUINH (HEOPraHUYECKOM, | ONpEAEAIONIMe TIOBEIEHUE U KOJUIOKBHUYMA.
OpraHUYECKOH, CBOMCTBA JUCHEPCHBIX CUCTEM. [IpakTHueckue 3a1aHusl.
AHATTUTHYECKON, (PU3HUECKON KP.

XAMHUH, XUMUH YMeer: npUMEHATh Otuetsl IO
BBICOKOMOJ’I\]@Ky.HHpHBIX TECOPETUUCCKHUE OCHOBBI na6opaToprIM pa6OTaM_
COCIMHCHUH, XUMUYCCKUX KOJUTOMJHON XUMUH MPH AHATU3E CobeceioBanue B Gopme
OCHOB OMOJIOTMYECKHUX IIOJTY4EHHBIX

MPOLIECCOB.) U CIIOCOOBI HX JKCIIEPUMEHTAIIBHBIX PE3YIbTATOB KOITIOXBHYMA.
MCII0JIb30BAHNUS IIPU PCINCHUH | 115 peleH s KOHKPETHBIX lIpakTideckue 3a1aHus.
KOHKPETHBIX XUMHUYCCKUX XUMMYECKHX 3a71aY. KP.

3a1a4

KPUTEPUU OHEHUBAHUA PE3YJIBTATOB OBYUYEHUAA:

1. Cryaenty HeoOxoauMo BEITOTHUTH 13 mabGopartopHbix pador. Kaxkmas paborta orieHHBacTCs
MakcuMyM Ha 3 Oara, ogHa paborta — 4 Gayma. [Ipu BeImoMHEHUU TaOOPATOPHBIX PAadOT
OLICHUBAETCS TEXHWKa BbIMOJHEHUs JIP, odopmiienue npotokonoB, ortdersl 1o JIP,
BKJIIOUYAIOLIME DPACYEThl TEPMOJMHAMUYECKMX M (PU3NYECKUX BEJIUYUH, IPEICTaBICHUE
rpaduueckoro Marepualia u BbIBO/I.

2. Tlpemycmotpeno 4 cobecenoBaHus MO TEOPETUUECKOMY MaTepUally B BUIEC KOJUIOKBUYMOB.
Kaxxnas Tema onieHnBaeTcs MakcuMyM Ha 4 6aria.

IIpenycmotrpena 1 koHTposbHAs paboTa, KOTOPask OLEHUBAETCSI MAKCUMYM Ha 5 0aJlIoB.
MakcumanbHOe KOJIMuecTBO 0amioB Ha 3k3amene 30.

How

Ounenka «OTJIMYHO»:
cOpMHpOBaHHBIE M CHCTEMAaTU3UPOBAHHBIE 3HAHUS IMpeaMeTa, C(HOPMUPOBAHHBIE
YMEHUS U HaBBIKM MPUMEHEHHUs METOJIOB M MOAXOJ0B M3y4aeMOM JHUCHUIUIUHBI IPU peIIeHUH
y4eOHBIX U MpaKkTHYecKuX 3a1a4 (86-100 Gamios).

Ounenka «xopomoy»:

B II€JI0M, C(OPMUPOBAHHBIE, HO COJEpIKAIUe OTJENbHBIC MPOOENbl 3HAHHUSA IPEIMETa,
yYMEHHUE TPUMEHSTh METOJBl M TOAXOMbl M3y4aeMOW IUCHUIUIMHBI MPH PEIICHUH YYeOHBIX H
NPAaKTUYECKHUX 33/1a4 ¢ MUHUMAIBHBIM KOJMYECTBOM OIIMOOK HEMPUHIMITHAIBHOTO XapakKTepa,
HaJIMYMe HAaBHIKOB MPUMEHEHHUS METOJIOB M TOAXOJ0B M3y4aeMOi AMCIUILUIMHBI PH PEUICHUN
y4eOHBIX U MpakTHueckux 3anad (71 - 85 Gannos).

O1eHKa «y/J10BJIETBOPUTEIHHOY

HECHCTEMATU3MPOBAHHBIC 3HAHMS MPEIMETa, YaCTUYHO C(HOPMUPOBAHHBIC YMCHHS U
HABBIKM TPUMEHECHHUS METOJIOB U TOJXOJOB M3y4aeMOW JUCIUILIUHBI MPH PEHICHUH yYeOHBIX
3agay (60-70 6amioB).

OlleHKa «HEYAOBJIETBOPHUTE/IBHO»:

(dbparmMeHTapHOE 3HAaHHWE TMpeAMETa, OTCYTCTBHE YMEHHMA M HABBHIKOB INPUMEHCHHS
METOZIOB M TOJXO/J0B HM3y4aeMOW JWCIUIUIMHBI NPH pelieHnH Y4eOHBIX 3amad (MmeHee 60
0asoB).




Pa3paboTumnkmu:
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[Iporpamma cocrtaBieHa B cooTBeTcTBUU ¢ TpeboBanmsimu DPI'OC BO wu yderom
pexomenaanuii I[IOOIT no nanpasnenuto u npoduito noaroroBku 04.03.01 — «Xumus».

[TporpamMma paccMoTpeHa Ha 3acenanuu kadeapsl (GU3HIECKON 1 KOJUIOUIHON XUMUU
«12» masg 2021 r.

ITpotokon Ne 6  3aB. kadempoi [ A.®. HImwuar /

Hacmosawas npoepamma, He Mmodcem Ovlmb 80CHpou3gedeHa HU 6 Kakou gopme 6e3

npeosapumenbHo20 NUCbMEHHO20 paspeulenus Kagheopwvl-paspabomuuka npocpammsi.



