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TpeboBanusi k pe3yabTaTaM OCBOCHHS IUCHIUTIIHMHbI
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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 (haKyJIbTeTa C COBPEMEHHBIM COCTOSIHUEM YUCHHS O
MOBEPXHOCTHBIX SIBJICHUAX U JUCIEPCHBIX CHUCTEMax, OCOOBIMHM CBOMCTBaMH MOBEPXHOCTU
pasznena ¢as;

b) 3akpenuTh HEOOXOIMMBINA MOHATHUHBIA amMapaT, OCHOBHBIC 3aKOHBI M 3aKOHOMEPHOCTH,
ONMCHIBAIOLIUE IIOBEPXHOCTHBIE 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 OlEepalliM Ha COBPEMEHHOM OOOpYHOBAaHWHU, 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 POJHM M MECTE KOJUIOMIHOW XMMUHU B HAHOHAYKaX, HAHOTEXHOJIOTHU
U B poheCCHOHATbHON AESITETbHOCTH.

Il. MECTO JUCIMIIJIMHBI B CTPYKTYPE OIIOII BO:

Juctumummaa «KommonaHas XUMES OTHOCHTCS K 0a30BBIM TUCIUIUIMHAM BapHATUBHON

gactu (61.B.03).

2.2. s w3ydeHWs JaHHOW Yy4eOHOW ITUCHUIUIMHBI HEOOXOIWMBI 3HAHWS, YMEHUS H
HaBBIKU, (OPMUpPYEMbIE TPEIIIECTBYIOUIMMH TUCIUTUIMHAMU, & 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),
«Maremaru4eckas Teopus skcriepumentay (b1.B.02),
«Opranndeckas xumus» (51.0.19),
«Ananutuueckas xumus» (b1.0.17),
«Dusnueckas XxuMusi. XuMuueckas repmoguaamuka» (b1.0.24),
«Dusndeckas XUMHUs. DIEKTPOXUMHUs. XUMHUYecKas KnHeTHKa u Katanu3y (b1.0.25).

2.3 TIlepeueHb MOCIEAYIOUIMX Y4YeOHBIX AMCLUUIUINH, JUISI KOTOPHIX HEOOXOAMMBI 3HAHUA,

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.
Konnounnas xumuu, uMesi B KaueCTBE OOBEKTOB HCCIIEIOBaHUS, B OCHOBHOM peaJIbHbIE

BEIIECTBA M MaTepHajbl, 3aBeplIaeT oOmexuMuueckoe obOpazoBanue. OHa  sBIsSeTCA

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

MOBEPXHOCTHBIX SIBJICHUH M JMCIEPCHBIX CHCTEM, M PacCMaTpUBAaeT MHOTrWE creuuduyeckue

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 JUCHUITJINHBI

[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 «Xumus», npopune: Xumust.

Ilepeyens MuIaHNpPyeMbIX pe3yJIbTATOB 00y4eHH s M0 JUCHUILINHE, COOTHECEHHBIX €
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 METOJUKAM

1IK-4 UK ke 3 3HATb: TEOPETUYECKUE OCHOBBI

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

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

KOJUIOUIHOU XUMHUH

3HaTh: paBUila COCTABICHUS
IIPOTOKOJIOB UCIIBITAHHUI
XUMHUYECKHUX IKCIIEPUMEHTOB U
OTYETOB IIPU UCCIIEA0BAHNUN
MOBEPXHOCTHBIX SBJICHUN U
paboTe ¢ qUCIepCHBIMU
CHUCTEMAaMH.

YMmernb: npoBoAUTH 00pabOTKY
pe3yIbTaTOB XMMHUYECKUX
HKCIEPUMEHTA TIPU MCCIIeIOBAaHUN
HOBEPXHOCTHBIX SIBICHUN U
CBOWCTB JIMCTIEPCHBIX CUCTEM, H
IPEeACTaBUTh PE3YIbTATHI
9KCIIEPUMEHTOB B (hopMe oTyeTa

TIK-5
CniocoOeH OCyIIECTBIISITh
KOHTPOJIb KaueCTBa ChIPhS,
KOMITOHCHTOB 1
BBIMTYCKaeMOI MPOAYKIIUU
XUMHWYCCKOI'O HA3HAYCHUSA

HKxs.2
BoinonHsier craniapTHbIe
onepaluu Ha
BBICOKOTEXHOJIOTHYECKOM
000pynOBaHUU IS
XapPaKTEPUCTUKH CHIPbS,
MIPOMEKYTOUHOU U
KOHEYHOH NPOSYKIUU
XMMHYECKOT0 IPOU3BOJICTBA

Buaagers: HaBbIKaMH pabOTHI €
COBPEMEHHBIMU XUMHUYECKUMHU
npubopamu U Ha
BBICOKOTEXHOJIOTHYECKOM
000pyI0BaHUH, TPUMEHSAEMOM
MIPH UCCIICIOBAHUH
MTOBEPXHOCTHBIX SIBIICHUH U
CBOWCTB IMCTIEPCHBIX CHCTEM.




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 XUMUHU, XUMUHU
BBICOKOMOJIEKYJISIPHBIX
COCIUHCHHI, XUMHUICCKHUX
OCHOB OHOJIOTHYECKHIX
MIPOIIECCOB.) U CIIOCOOBI X
HCIIOJIb30BAaHUS MIPH
pelIeHNU KOHKPETHBIX
XUMHUYECKUX 3a7a4

3HATh: TEOPETUYECKUE OCHOBBI
KOJUIOMIHOM XUMHH . OCHOBHBIC
3aKOHbI U 3aKOHOMEPHOCTH,
ONMCBHIBAKOLIME TOBEPXHOCTHBIE
SIBJICHUSI, ¥ OTIPENICIIAIOIINE
MOBEACHHUE U CBOICTBA
JIMCTIEPCHBIX CUCTEM.

YMerb: IpUMEHATh
TEOPETUYECKUE OCHOBBI
KOJUIOUJTHOM XUMHH TMPU aHATIU3E
MOJTYYEHHBIX SKCIIEPUMEHTAIBHBIX
pEe3yJIbTaTOB U JUISl PELICHUS
KOHKPETHBIX XUMUYECKHUX 3a]1a4.




IV. COAEP)KAHUE U CTPYKTYPA JUCHUIIJINHBI
Tpyn1oeMKOCTh TUCHUIJIMHBI COCTABJISAET 5 3aueTHBIX eqnHnL, 180 yacoB, B TomM unciie 1.0 3ayeTHas eqmHuna, 36 4acoB HAa IK3aMeH.
®opMa NPOMEKYTOUYHOM ATTECTANUN . IKIAMEH

4.1 ConeprxaHue TMCUUILIHHBI, CTPYKTYPHPOBAHHOE 110 TEMaM,
€ YKa3aHHeM BH/0B Y4eOHBIX 3aHATHI U OTBEJIEHHOI0 HA HUX KOJHYECTBA aKAJIeMHUYECKHUX YACOB

Bunpl yaeOHOM pabOThI, BKIIIOYAsi CAMOCTOSITENFHYIO PadoT
AR YH P ’ yiop y DopMBbI TEKYILETO
00yyaroIuxcst U TPYA0EMKOCTh
KOHTPOJIS
o, (B yacax) :
5 5 YCIIE€BA€MOCTH;
No 1/m Paziel THCIHIUIHHDL/ TEMBI 2 KonTaktHas pabota mpemnogaBaTesns ¢ 00y4aronuMucs e dopma
8 JlabopaTopHbIe 3aHATHA g o POMEKYTOYHOM
Texwm | o M3 rux KCP+KO | g EE é arTecTaluu
CEro 4acoB | MpaKTHyeCcKas S 43 (no cemecmpam)
HOATOTOBKA O 5 o
BBenenue B UCTOpUIO Pa3BUTHS KOJIJIOUJHOU
1 A PHIO passuTis A 6 2 - - 1 1 KOJUIOKBUYM
xuMu. OCHOBHOW MOHATUIHBIN anmnapar.
TepMoanHaMHKa TOBEPXHOCTHBIX SIBIICHHUM. IIpoBepka oT4ETOB 11O
2 OcHOBHBIE TEPMOIMHAMUYECKUE TTAPAMETPHI 6 4 4 4 2 2 JIP, npaktnyeckue
MIOBEPXHOCTHOTO CJIOSI 3aJlaHus, KOJUIOKBUYM
IIpoBepka 0TUETOB 11O
3 [ToBepxHOCTHBIE ABiIeHUA. CMaunBaHHE 6 2 4 4 2 2 JIP, npaxTiueckue
3aJlaHusl, KOJUIOKBUYM
IToBepxHOCTHBIE siBNIEeHUs. KanwuisipHble SBICHUS [IpoBepka oTueTOB 1O
4 6 2 - - 2 1 JIP, npaktnyeckue
3aJlaHusl, KOJUIOKBUYM
[ToBepxHOCTHBIE sIBJICHUSA. AJICOPOLIMOHHBIE IIpoBepka oTueTOB 11O
aBHoBecHs. [TAB. JIP, mpaktrnueckue
5 P 6 6 13 13 2 2 i
3aJ1aHus, KOJJIOKBUYM,
KP




Bunbt yaeOHOIM paboThI, BKITIOUYAs CAMOCTOSTETILHYIO paboTy

@OpMBI TEKYILETO

o,
I
O 00y4Jaromuxcs U TPyI0OEMKOCTh KOHTPOJIS
Ne i/t Pasnen nucnunivHbl/ TEMBI g )
> (B yacax) yCIIE€BAEMOCTH;
© | KonrakrHas paboTa npenogasarens ¢ o0yJaromuMucs B & 3 ®opma
DJIeKTPOKUHETHYCCKHE SIBIICHHS B TUCIIEPCHBIX IIposepka oT4eTOB 110
6 cucTeMax. DJIEKTPOKUHETHUECKUE SBIICHHS. 6 4 4 4 ) 2 JIP, npakTuyeckue
Teopun JIC. 3aJJaHus, KOJUIOKBUYM,
KOHTpOJIbHast paboTa
JlucriepcHble CHCTEMBI. MeTOTbI TIOIYYCHHUS ITposepka oT4eTOB 110
7 JCTIEPCHBIX CHCTEM 6 2 6 6 2 2 JIP, npaktuyeckue
3aJJaHUsl, KOJUIOKBUYM
ITpoBepka 0TUETOB 1O
JlucniepcHble cucTeMbl. Murenooopa3oBaHue B
8 6 2 6 6 1 1 JIP, mpakTHyeckue
pactBopax I[TAB
3aJJaHUsl, KOJUIOKBUYM
IIpoBepka oT4ETOB 11O
9 Jucnepcusle cucteMbl. ONTHYECKUE CBOWCTBA 6 - 8 8 2 2 JIP, npakTHUecKue
3a7aHusl, KOJUIOKBUYM
Y CTONYMBOCT U KOAryJISIIMs JUCIEPCHBIX CHCTEM. IIpoBepxka oT4eTOB MO
10 MonekyIsIpHO-KHHETHYECKHIE CBOHCTBA 6 3 10 10 ) o | JIP, npakTuieckne
JMCIEPCHBIX cucTeM. CeMMeHTalus 3a/1aHus, KOJITIOKBUYM,
KOHTpOJIbHAsI paboTa
Y CTONYMBOCTE U KOAryJISIIHs JUCIEPCHBIX CHCTEM. IIpoBepxa oT4eTOB 1O
11 Koarymsmus nqucnepcHsIx cucteM. Kunernka 6 3 9 9 ) o | JIP, npakTuieckne
KOAryJIsIUH 30JI€H. 3a/IaHus, KOJITIOKBUYM,
KP
[TpoBepka 0T4ETOB NO
12 MukporeTeporeHHble AUCIIEPCHBIE CUCTEMBI. 6
I 3 4 4 1 JIP, npakTuyeckue
opucThie Tena. OMyabcun. CycrieH3un
3aJJaHMs, KOJUIOKBUYM
CTpyKTypHpOBaHHbIE JUCIEPCHBIE CHCTEMBI.
13 KoHneHcannoHHO-KpUCTAIUIM3AMOHHBIE U 6 3 - - - - -
KOaryJIsIMOHHBIC CTPYKTYPHI M KX CBOWCTBA.
Hroro yacos 6 36 68 68 20 20 DK3aMeH




Ilpumeuanue: JIP — nabopamopuas paboma. *B paboueii npoepamme no oucyuniune npu 8bINOIHEHUU 1AOOPAMOPHBLIX pabom npedycmMompend

npaKmuueckas n0020MoBKa 6 uoe BbINOIHEHUsL OMOENbHbIX 8U008 PAOOM, C8A3AHHBIX ¢ 0YOyWell NPOPeCcCUOHATbHOU 0essMelbHOCMbIO.

4.2 T11aH BHeayTUTOPHOM CAMOCTOSITEIbHOM PadoThl 00yYAKOIIUXCSI 110 JUCIUIJIMHE

CamocTosTenbHas pabota o0yJaroumxcs

Y‘Ie6HO-MeTOILI/I'-ICCKOC

Cemectp HazBanue pasnesna, TeEMBI C 3anaTLI OrneHouHOE obecneyenue
2 OKU o
p ’ Buj camocTrositennsHOM pabOThI b BpPEMEHHU CPEICTBO CaMOCTOSATENLHOM PAOOTEI
BBIITOJIHCHUA
(uac.)
Tepmoaunamuka I TP MeTtoanueckue
o OJrOTOBKA OTYETA II0
MMOBEPXHOCTHBIX SIBJICHUI A I[TpoBepka PEKOMEHIalNK K
«3aBHCUMOCTh MTOBEPXHOCTHOTO
6 N 0.5 OTYETA I10 MPAKTUKYMY
HAaTSKEHUS MHIUBUIYaTbHOMN
pabote. YO «lloBepxHOCTHBIE
KHUJKOCTU OT TEMIIEPATYPhI».
SIBIICHUS.
TepmoauHamuka [paktrueckue | COOpHHUK 3a1a4 IO
6 . Pemrenne 3amad mmo Teme. 1 .
MMOBEPXHOCTHBIX SIBJICHUI 3aIaHusl. KOJUIOMTHOH XUMHH
Tepmoannamuka 1.CMm. Ne 1 B criucke
MMOBEPXHOCTHBIX SIBJICHUI pPEKOMEHTyeMOit
IloaroroBka k KOJJIOKBUYMY IIO TEME CobecenoBanue | JTUTEPATYPEL
6 «TepmoauHaMIKa TOBEPXHOCTHBIX 2 B (hopme 2.Meronnyeckue
SIBJICHHI KOJUIOKBHYyMa PEKOMEHIalluK
«IToBepXHOCTHBIE
SIBJICHUST
6 [ToBepxHocTHbIE siBNeHUs. [IAB Metoanueckne
ITonroroska oruera o JIP
PEKOMEHJAluU K
«IToBepXHOCTHOE HATSI>KEHHE BOJIHBIX 1 I DAKTHK
pPacTBOPOB MOBEPXHOCTHO-aKTHBHBIX poBepka P yMy
oT4eTa I1o0 «IToBepxHOCTHBIE
BEILIECTB)
pabote. YO SIBIICHUS.
6 |[ToBepXHOCTHEBIC SIBJIICHUSI. Metonnueckue
Ancopbuust IToaroroska otuera o JIP PEKOMEHIALINU K
«MonexymnspHas ajcopouus u3 0.5 I[IpoBepka MIPaKTUKYMY
pacTBOPOB» oT4YeTa 1o «IToBepxHOCTHBIE
pabore. YO SIBIICHUS.




CamocrosiTenpHas paboTa 00yJaronuxcst

y‘-Ie6HO-MeTO,Z[I/I‘{CCKO€

Cemectp| Ha3Banue pasnena, TeMbl . Cpoku 3atparst | Ouenounoe 06ecnequvH © 6
Buj camocrosiTennsHOM pabOThI BpPEMEHHU CPEICTBO CaMOCTOATCIEHOU PAOOTRI
BBIIIOJIHCHUA
(uac.)
6 [ToBepXHOCTHBIE SIBJICHUS. IToaroroska otuera o JIP 05 [IpakTHyeckue COopHUK 3a/1a4 110
CMmaunBaHue «CmaunBaHue» ' 3a/aHus KOJJTOMHOM XHUMUU
6 |[loBepXHOCTHBIE SIBICHUSA INpaktrueckue | COOpHHUK 3a1a4 IO
Pemrenue 3anau no teme. 1 .
3a/1aHusl. KOJUIOUTHOM XUMHUU
6 |lloBepxXHOCTHBIE SIBIECHUS IToaroroBka K KOJUIOKBUYMY 110 TEME 1.Cm. Ne 1 B ciincke
«ITOBEpXHOCTHBIC SBICHHS». PEKOMEHTyeMOi
JIUTEPATYPBI.
2.Metoanueckue
2 Cobecenoanue | PCKOMEH/IAIMH
B opme «IIoBepxHOCTHBIE
KOJUIOKBUYMa SIBJICHUAY
[Tpaktnyeckue | COOpHMK 3a1a4 10
3aJaHUS KOJUIOUHON XUMUHU
6 |DIeKTpoKUHETHYECKUe Mer. pekomMeHAaNH K
SIBJICHUS B JUCTIEPCHBIX MPaKTUKYMY
CHUCTEMAaxX HOI[I‘OTOBK& oT4yeTa 110 paGQTe 05 ((I[I/ICHepCHBIe CHUCTCMBI.
«OnexTpodopes B 30J5IX» ' TIpoBepka MOJIYYCHHE, ONITUYECKUE
OT4YEeTA 10 U DJIEKTPUUECKHUE
pabore. YO CBOMCTBa»
6 |DNeKTpOKMHETHYECKHE COopHuK 3a1a4 110
SIBJICHUS B JUCTIEPCHBIX Pemrenue 3agau no reme 1 IIpakTHYecKHe | KOJUIOMIHON XUMHUU

CUCTEMAx

3aaHus




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 CaMOCTOATETBHOH PAGbOThI
(uac.)

6 DIIEKTPOKMHETHYECKUE [ToaroroBka K KOJUIOKBUYMY IO TEME 1.Cm. Ne 1 B criucke
SBJICHUS B JUCIEPCHBIX «JInodunbuble 1 1MOPOOHBIE peKoMeHyeMoit
CUCTEMAX JUCHIEPCHBIE CUCTEMBI. JINTCPATypPhI.

DNEeKTPOKMHETUYECKHUE SIBJICHUS. 2.Mert. pekoMeHauu
1 «/lucriepcHble CUCTEMBI:
Cobeceopanne | TOTYUCHHE, ONTHICCKHE
B dopme Y DJIEKTPUYECKUE
KOJIJIOKBUYMa CBOWCTBa»
[Ipaktuueckue | COOpHMK 3amay 1o
3a7aHus KOJUIOUJTHOM XUMHUH

6 |[ucnepcHble CUCTEMBI. Mer. pekomMeHAaNH K

JInopoOHBIE nUCTIEpCHBIE PaKTUKYMY
[ToaroroBka otyera mo padore
CUCTEMBI. . «JlucnepcHbIE CUCTEMBI:
«ITomyuenue 11o¢poOHBIX 3051eH 0.5
. I[Tposepka IIOJIyYEHHE, ONITUYECKUE
METOJIOM XMMHYECKON KOHICHCALIUM.
OT4YEeTa 10 Y DJIEKTPUYECKUE
pabore. YO CBOMCTBa»

6 |[ucnepcHble CUCTEMBI. Mer. pekomMeHAANH K

JInoobHbIE AUCTIEPCHBIE NPAKTUKYMY
[ToaroroBka oTuera mo padote
CUCTEMBI. «/lucrepcHbIe CUCTEMBI:
«Y npramukpockonus. McciaegoBanne 0.5
o HpOBepKa IMOTYYCHHUEC, OITHYCCKHUEC
30JIe C KOHAEHCOPOM TEMHOIO MOJISD)
OT4YEeTA 110 U JIEKTPUYECKHE
pabote. YO CBOMCTBa»

6 JucniepcHble CUCTEMBI. [ToaroroBka otyera mo padore Mert. pekoMeH1alnu K
HHO(I)I/IJILHBIG JAUCHEPCHBIC «Onpez(eneHI/Ie KpHTquCKoﬁ 05 HpOBepKa PaKTUKYMY
CHCTCMbI KOHIICHTPAIIUX MHUIIEIIIO00pa30BaHUs ' oT4eTa 1o «IToBepxHOCTHBIE

(KKM) B BomHBIX pacTBopax [TAB». pa6ore. VO SIBIICHUS.




CamocrosiTenpHas paboTa 00yJaronuxcst

y‘-Ie6HO-MeTO,Z[I/I‘{CCKO€

Cemectp HasBanwue paszena, TeMbl o Cpoxku Satpatsl Oneroroe 06ecnequ"He 0
Bua camocrositepHON paboThI BpPEMEHU CpeICTBO CaMOCTOATCIEHON pAOOTRI
BBIIIOJIHCHUA
(uac.)

6 |[ucnepcHble CUCTEMBI. Mer. pekomeHaanuu K
Onruyeckue CBOMCTBA [MoaroroBka oTyeTa no pabore MPAKTUKYMY
AUCIICPCHBIX CUCTEM «Omnpenenenue CpeiHero pasmepa 05 «/lucniepcHple cuCTEMBI:

YaCTHUII 307151 KaHU(OJIST METOJIOM ' I[IpoBepka MOJIyYeHHE, ONITUYECKUE
HeheToMeTpHUI OTYEeTa o U DJIEKTPUYECKUE
pabore. YO CBOMCTBa»

6 JlucniepcHbIe CHCTEMBI. Mer. pekomeHaanuu K
OnTuyeckue cBOKCTBA PaKTUKYMY
JIUCTIEPCHBIX CHCTEM [ToaroroBka otyera mo padore § (JTHCTIEPCHBIC CHCTEMBL:

«OmnpeneneHne n303J1eKTPUIECKON 0.5

TOYKH GeTKay HpOBepKa IMMOJIYYCHHEC, OIITUYCCKUC
OTYeTa 0 U DJIEKTPUYECKUE
pabore. YO CBOMCTBa»

6 |JucnepcHble CHCTEMBI. COopHUK 3a/1a4 110
Onrudeckne cBOICTBa Pemenue 3agad mo reme 1 [IpakTueckue | KOJUIOMIHONM XUMHH
JUCIIEPCHBIX CUCTEM 3a/1aHus

6 JucniepcHble CUCTEMBI. Cm. Ne 1 B cmucke

PEKOMEHyeMOU
OCHOBHOM JIUTEPATYPHI.
[ToaroToBKa K KOJJIOKBUYMY IO TEME Mert. pexomeHauu
«JInodunvueie n MMOHOOHBIE 1 «/lucniepcHble CUCTEMBI:
JIUCTIEPCHBIE CUCTEMBI. CobecenoBanue | monydeHue, ONTHIECKUE
DIEKTPOKUHETHIECKUE SIBIICHUS B hopme ¥ DIIEKTPHYCCKUE
KOJUTOKBHYMa CBOMCTBa»
IIpakTuyeckue | Coprux sanat mo

3aaHus

KOJ'IJ'IOPI,HHOﬁ XUMHH




CamocrosiTenpHas paboTa 00yJaronuxcst

y‘-Ie6HO-MeTO,Z[I/I‘{CCKO€

Cemectp HazBanue pasnesna, TEMBI C 3anaTLI OrneHouHOE obecneyenne
3 OKH o
p ’ Buj camocrosiTennsHOM pabOThI b BpPEMEHHU CPEICTBO CaMOCTOSATENLHOM PAOOTEI
BBIIIOJIHCHUA
(uac.)
6 VY CTOWYHUBOCTD JUCTIEPCHBIX Mert. pekomeHJauuu
CUCTEM «/lucriepcHbie CUCTEMBI.
Ornpenenenue nopora KoaryJasiiuy 30515 .
Kunernueckue cBoicTBa
TUAPOKCH/IA JKeJIe3a U 3alUTHOTO YUCIa 0.5 - HCIIEPCHBIX CHCTEM, HX
crabunmn3aropa poOBepKa N p ’
oT4yeTa 1o YCTOUYUBOCTb U
pabore. YO KOAaryJisiius»
6 Y CTONYMBOCTH AUCIIEPCHBIX Mer. pexkomenganuu
CUCTEM «/lucriepcHble CUCTEMBI.
IToaroroBka otuera 1o JIP «3yuenne N
. . Kunernueckue cBoiicTBa
YCTOMUYMBOCTHU CYCIIEH3HM B pa3HbIX 0.5 1 HCTIEDCHBIX CHCTEM, HX
cpemax» poBepKa C p ,
OTYeTa 0 YCTOWYUBOCTD U
pabore. YO KOAryJIsLHsI»
6 MukporeTteporeHsbie u Mer. pexkomeHganuu
TrpyOOIUCTIEPCHBIE CUCTEMBI «/lucriepcHble CUCTEMBI.
IToaroroska otuera o JIP o
. Kunernueckue cBoicTBa
«CequMEeHTallMOHHBIN aHAIIu3 1 - HCTIEPCHBIX CHCTEM, HX
CyCTIEH3HI» POBCpKa °p ’
oT4yeTa 1o YCTOUYUBOCTb U
pabote. YO KOAryJIsIIIHsI»
6 |MukporereporeHHble Mer. pexkomeHganuu
JUCTIEPCHBIE CHCTEMBI «/lucrepcHbIe CUCTEMBI.
[Toaroroska oruera o JIP N
Kunernueckue cBoiicTBa
«ITomydenne u onpeaeieHue TUIa 0.5 - HCIIEPCHBIX CHCTEM, HX
OMYJILCUU poBepka N p ’
0T4YEeTA 10 YCTOMYHUBOCTH U

pabote. YO

KOaryJjsnus»




Cemectp

Ha3zBanue pasneina, Temsl

CamocrosiTenpHas paboTa 00yJaronuxcst

Bun camocTosiTenpHOM pabOThI

Cpoxu
BBIMOJTHCHUS

3arpatrsl
BpPEMECHH
(uac.)

OrneHouHOE
CPEelCTBO

Y4eOHO-MeTOIUIeCKOe
obecrieueHHe
CaMOCTOSITETEHOM pabOTHI

I[I/ICI'IepCHBIe CHCTCMBI

[ToaroroBka K KOJJIOKBUYMY 110 TEME
«Y CTOMYUBOCTH U MOJIEKYJISIPHO-
KUHETUYECKHE CBOMCTBA IUCIIEPCHBIX

CHUCTEM»

CobecenoBanue
B (hopme
KOJJIOKBUYMa
IIpakTrnueckue
3aJIaHHS

1.Cm. Ne 1 B crincke
OCHOBHOM
peKOMEHTyeMOH
JUTEPATYPBHL.

2.MeT. peKkoMeH1aluu
«/lucriepcHble CUCTEMBI.
Kunernueckue cBoiicTBa
JUCTIEPCHBIX CUCTEM, UX
YCTOMYUBOCTb U
KOAryJIsLus»

3.Mer. pekoMeHjauuu
«/lucniepcHble cUCTEMBI:
MOJIYYCHHE, ONITUYECKUE
U DIIEKTPUYECKHUE
CBOWCTBa»

COopHUK 3a/1a4 IO
KOJUIOUTHOM XUMHUHU

OO6m1ast TpyI0EMKOCTh CAMOCTOSITEILHOM paOOThI 1O TUCIUIUIMHE (Yac)

20

Bromker BpeMeHH caMOCTOSITEILHON PadoThl, NPEAYCMOTPEHHBIH Y4eOHBIM IVIAHOM
JUISl JAHHOM M CIMIIMHBI (Yac)

20




4.3 COAEP/)KAHUE YYEBHOI'O MATEPHAJIA

Conep:xkanue pa3jieioB ¥ TeM JUCHUNIHMHBI

1 Beeagenue

DEeHOMEHOJIOTHST KOJUIOMTHOW XMMHH B3aMMOCBSI3b KOJUIOMIAHONW XHMHHU C JAPYTUMH
€CTECTBCHHBIMU JUCHUIUIMHAMUA. OCHOBHBIC TOHSATHS W OIPEACICHUS KOJUIOUIHONW XHUMUHU.
KonuuecTBeHHOE ONpe/ieIecHHe TUCTICPCHOCTH: CTEIICHb JTUCICPCHOCTH, YICIbHAs TOBEPXHOCTb.
JlucriepcHble CHUCTEMBI: KJIACCU(MUKAIIMKA JUCIIEPCHBIX CHCTEM I10 arperaTHOMY COCTOSHHIO
JUCTICPCHOM (ha3bl W JAMCIICPCHOHHON CpeIbl, MO pa3MepaM YacTHI[ JAMCIEPCHOU (asbl,
WHTCHCUBHOCTH B3aMMOJICHCTBHS YaCTHI[ JUCIEPCHOW (a3pl ¢ JHUCIEPCHOHHON CpEOH.
JInouieHbie M TUO(POOHBIC TUCIEPCHBIC CHUCTEMBI: CXOJCTBO M Pa3IMYMe MEXKIYy HUMH W
pacTBOpaMH BBICOKOMOJICKYJIIPHBIX COCTUHCHHM.

2 TepMoaMHAMMKA NOBEPXHOCTHBIX SIBJICHU

[ToBepxHOCTh pazmena ¢a3. MoJeKyaspHbIE B3aUMOJCUCTBHS W OCOOBIE CBOWCTBA
NOBEpXHOCTH pasfena ¢a3. CBoOOIHAS MOBEPXHOCTHAS dHEprus. MoJeKyIsipHOe AaBlICHHE U
MOBEPXHOCTHOE HaTspkeHue. CuiioBass W SHEpPreTudeckass TpPAKTOBKH IOBEPXHOCTHOTO
HaTSDKeHUs. Meron  Cilos  KOHEYHOM  TOJIIMHBI M METOA  M30BITOYHBIX  BEIMYUH
TEPMOJIMHAMHYECKUX (GYHKUUH moBepxHOCTHOTO cinosi (I'mb6c). [loHsTHE O MOBEPXHOCTH
paspbiBa U pazzaenstomeil moBepxHoctd. O000IEHHOE YpaBHEHHE TIEPBOTO U BTOPOTO 3aKOHOB
TEPMOJMHAMHKH JIJISI TIOBEPXHOCTH pa3peiBa (a3. CBsA3bp IMOBEPXHOCTHOTO HATSIKEHUS C
TEPMOJIMHAMMYECKUMH  MOTEHLHATaMU.  3aBUCUMOCTb  TEPMOJUHAMUYECKUX  (YHKIHI
MIOBEPXHOCTHOTO CJI0 OT TEMIIEPATypPhl B YUCTHIX OJHOKOMIIOHEHTHBIX KUAKOCTAX HA I'PAHULE
paszena ¢ COOCTBEHHBIM IapOM.

MeToapl U3MeEpeHusl MOBEPXHOCTHOTO HATSDKEHUS HA JIETKONOJBMIKHBIX I'DaHUIAX pa3fela
¢a3. MexdazHoe HaTsDKEHHE Ha MMOBEPXHOCTHU pas3fiesia pacTBOPOB JIBYX B3aUMHO OIpaHHMYEHHO
pacTBopuMBIX kuakocted. IIpaBuiio AnToHOBa. OmpeneneHue NOBEPXHOCTHOW DHEPTUU
TBEPABIX TEI.

3. IloBepXHOCTHBIE M KANIMJJISIPHbIE SIBJICHUSA

CmaunBanue. KpaeBoil yron. YpaBuenue IOHra (cuioBoil BBIBOA) M €ro aHajus3.
CooTHomieHus Mexay padoTaMu aare3uud UM KOTre3uu MpHU cMauMBaHMM. YpaBHeHus lonpe u
FOnra-/lronpe. TepmoauHamuueckue yCIOBHSL CMayuBaHUs M pacTekaHUs  (IIOJIHOTO
cmauuBaHust). M30uparenpHoe cMauyuBaHUE KaK METOJ XapaKTePUCTUKH MOBEPXHOCTEN TBEPIBIX
ten (MuopuiIbHBIX U JMOPOoOHBIX). CMaunBaHUE peabHBIX TBEPHBbIX MOBEpXHOCTEW. BnusHue
[IepOXOBAaTOCTU OBEPXHOCTH Ha cMadnBaHue. Ternora cMaunBanus. duoranus.

Kanunnspueie sBieHus. BiusHue KpUBU3HBI TOBEPXHOCTH Ha paBHOBECHE B
OJTHOKOMIIOHEHTHON cucteme. KanumisipHoe naenenue. 3akoH Jlammaca st mrapooOpasHon
noBepxHocTU. YpaBHenune lOnra-Jlamumaca mans Hechepudeckux moBepxHocTed. KanmumisipHoe
MOJHATHE JKUJIKOCTU B TOPUCTBHIX Tenax. YpaBHeHHwe JKropena. KamwmuisipHass MOCTOsSHHAS.
3aBUCHUMOCTh  JaBJIGHHUS HACBHIIMIEHHOTO Tlapa OT KPHUBU3HBI IIOBEPXHOCTH  pasjena



cocymectBytomux (a3. YpaBHenue Tommcona-KenbBuHa. 3aBUCMMOCTH PAacCTBOPUMOCTH OT
KPUBHU3HBI IOBEPXHOCTH JTUCIEPCHBIX YACTHUII.

OOm1ast XapaKTepUCTHKa COPOLIMOHHBIX MPOILIECCOB, OCHOBHBIE MOHATHUS M OIIPEICIICHUSI.
AncopOrus Kak caMOIPOM3BOJIFHOE KOHIICHTPUPOBAaHUE HA MMOBEPXHOCTHU pasjiena (a3 BemecTs,
CHIDKAIOIIMX TOBEPXHOCTHOE HaTshkeHue. DyHnameHTanbHOE aacopOLMOHHOE YypaBHEHHE
['u66ca (TepMmoauHamMuueckuii BbIBOA). AHanmu3 ypaBHeHUs [u06ca. [lonoxwurenvHas u
oTpunarenbHas agcopOius. [loBepXHOCTHO-aKTUBHBIE U TIOBEPXHOCTHO-MHAKTUBHBIEC BEIIECTBA.
IToBepxHOCTHAsE aKTUBHOCTb. OTHOCUTEIBHOCTD OHSTHS “TIOBEPXHOCTHAsI aKTUBHOCTh .

Oprannueckue IIAB u IIMAB. 3aBUCHMMOCTh IOBEPXHOCTHOI'O HATSKEHUS OT
KoHUeHTpauuu pactBopa [IAB. VpaBnenue llumkoBckoro. IloBepXHOCTHas aKTUBHOCTb, €€
u3MeHeHne B romonorudeckux psgax I[TAB. Tepmomnnamudeckoe 00OCHOBaHHME TIpaBHIIA
Tpay6e-rokio JIsurmopom.

Crpoenue wmonocnoeB pactBopumbix IIAB. 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,
JMCTIEPraTOPhl, CTAOMIM3aTOPHI, MOIOIIME BEIIECTBA).

Ancopbuus ra3oB Ha TBepao moBepxHOcTH. lloHATHe O (u3HUEcCKON M XUMHUYECKOU
anacopbuuu. Kpurepun Qusmdeckoid 1 xumMudeckon aacopOimu. M3orepmbl acopOIuu razos.
VYpaBHenue uzorepMmbl ancopOunn OpeitHaixa, ero aHaau3. YpaBHEHHE MOHOMOJICKYJISPHOM
ajcopoumu JIsHTMIOpa (KHHETHYECKUI BBIBOJ), aHATIN3, 00JIACTH TPUMEHEHUSI.

AncopOuust U3 pacTBOPOB Ha TBEPJI0 MOBEPXHOCTU: MOJIEKYJIsipHas U MoHHas. [IpaBuio
ypaBHUBaHHs moisgpHocTeid PeOunnmepa. Ilpumenenme I[IAB mist ynpaBienus mpoueccamu
CMauuBaHus: TUApodUIM3anus u ruapododusanus moBepxHOCTH. Touka HHBEPCHH.

4, 3HeKTpOKl/IHeTI/I‘leCKI/le SAABJICHUSA B TUCIIEPCHBLIX CUCTEMAX

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

JBoitHo# snexkrpuueckuii cinoit (AIC). [Ipuunnsl obpazosanus I3C. Moaenu cTpoeHus
JID3C (teopun ['enpmronbua, ['yu-Uenmena, IlltepHa). DneKTpOKMHETHUECKUN MOTEHIHA;
TpaHulla CKONbXeHUs. BnusHue uHAUPPEpeHTHBIX U HeHMHIU(D(HEPEHTHBIX AIIEKTPOIUTOB Ha
ANEKTpOKMHETHYeCKud noTeHiuan. Ilepezapsaka moBepxHocTH. MeToabl — ompeneneHus
ANEKTPOKUHETUYECKOTO OTEHIHAIIA.

Munennsipaas Teopusi cTpoeHus JTHopoOHBIX 30Meil. M303r/mekTpudeckoe COCTOSIHHE B
JTUCIIEPCHBIX CHUCTEMAax; METOAbl OMNpEAeNIEHUs M303JIeKTpUuueckod Touku. [Ipaktuueckoe
MPUIOKEHUE IEKTPOKUHETUUECKUX SIBJICHUI.

5. JlucnepcHble CHCTEMBbI

5.1 JIno¢oOHbIE UCTIEPCHBIE CHCTEMbI

JlucniepralluOHHBIE METOJbI TOJYyYEHHUS! TUCHEPCHBIX CUCTEM (30Jied, SMYJIbCUH, TIEH,
aspozoniet). Ilpumenenue IIAB B mpoueccax mogydyeHHS AMCIEPCHBIX CHCTEM. ODQPQeKT
aZiIcopOIMOHHOTO TOHWXeHUsT TBepaoctu (dddext Pedunmepa). KonaeHcarmoHHBIE METOBI
MOJydyeHus: JucrnepcHeIXx cucteM. OOpa3zoBaHue 305 B MPOIECCE XMMUYECKUX PpPEaKIUi.
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), poas ruapodoOHbIX
B3auMozeiicTBuil. MunemiooOpasoBanue B pactBopax [TAB. Munemist I'aptin, Mak-bena.
Kputnyeckas xonuentparus munemiooopasosanus (KKM). dakropsl, Biusitonme Ha KKM.
TemmneparypHast 3aBucumocts KKM, nmarpamma (a3oBeix cocrosHuii, Touka Kpadra.
OcHoBubie Metonbl  ompenenenuss KKM. KommougHoe pacTBOpeHHE — YIVIEBOJIOPOIOB
(comoOmm3anusi) B MPSAMBIX MHUIEIIAX MbUI M TIOOynspHbIX Oenkax. ComroOunmzanus B
HEBOJHBIX Cpelax.

5.3 OnTu4eckue cBOMCTBA JUCHEPCHBIX CHCTEM

PaccesHue u noruomeHre cBeTa B AUCIEPCHBIX cHUCTEMax. 3akoH Penes u ycinoBus ero
npuMeHUMOCTH. 3akoH byrepa-Jlambepra-beepa u ero npuMeHenne K MyTHbIM cpegaM. Okpacka
KOJUIOMAHBIX cucteM. Hedenomerpus, TypOumammerpus, ynbrpamukpockonus. OmpeneneHue
KOHIICHTPALIUH, pa3MepoB U (OPM YaCTHUIl ITUMHU METOJIAMH.

5.4 YcTOHYNBOCTH U Koaryjasinusl JUCIEPCHBLIX CUCTEM

MonexyasipHO-KMHETHUECKUE CBOMCTBAa AMUCHEPCHBIX cucTeM. Teopus OpOYHOBCKOTO
JOBWOKEeHUS 1o OHHIuTeHHy-CMmonyxoBckoMmy. uddysus B komnomaneix cucremax. CBs3b
CPEIHEKBAIPATUYHOTO CMeLleHus ¢ KodpduuueHtoM auddy3uu. YpaBHeHue ONHIITEHHA-
CMOIIyXOBCKOTO.

CenumenTanust B AucCIEepcHBIX cucTemax. CeIuMEHTAllMOHHBIM aHAIu3 CYCIEH3UH U
smynbcuid.  Koncranta cenumentauuu. MuHterpanbHas u  auddepeHuumanbHas — KpUBbIE
pacrpezesieHusl o pa3MepaM 4YacTHUIL; ITOCTPOEHUE MX W3 JAaHHBIX MO KUHETHKE HAKOIUICHUS
ocazaka. CequMeHTalMOHHO-I1(y3HOE paBHOBECHE. DKCIEPUMEHTAIBHOE ONpEAEICHUE YHCIa
ABoraJpo. IIpumenenne yAbTpaleHTpudyr Ui OIIpeAEICHUS pasmMepa
YJIBTPaMUKPOr€TEPOTr€HHBIX YaCTULl 1 MAKPOMOJIEKYII.

YCTON4MBOCTh JUCHEPCHOW CHUCTEMBI. BHIBI yCTOMYUBOCTU JIUCIEPCHBIX CHUCTEM
(ITecko). CenuMmeHTallMOHHAs ~ YCTOMYMBOCTH  JIUCIEPCHBIX CHCTEM. daxTopsl
CEIMMEHTAllMOHHON YyCTOMYNBOCTH. ATperaTuBHas ~ YCTOMYMBOCTb  JHCIEPCHBIX  CHCTEM.
@dakTopbl  arperaTUBHOM  yCTOHMUMBOCTH  JTHO(OOHBIX  JTUCHEPCHBIX cuUcTeM. Teopus
ycroitunBocTy ruipodoOHbIx 3o01eil [epsaruna-Jlanaay-®@epes-Osepoexa (I1JIDO).

Koarynsmus. [lopor koaryssiuuu. Kunetrka OpICTpoil 1 MeATICHHOM cTaauii KOaryJssiiuH.
3aBUCHUMOCTb KPUTHYECKON KOHLIEHTPALMH 3JIEKTPOJIUTA OT pa3Mepa U 3apsiia KoaryJaupyrolero
noHa (mpaBwio Lymena-T'apamn). Kpurepuit Oitnepca-Kopda. AHTaroHusm u cuHEprusm B
JENCTBUM DJIEKTPOJIUTOB Ha IPOLECC KOAryJslMHU. 30Hbl YCTOWYMBOCTH IIpU IIEpe3apsaiKe
KOJUTOMAHBIX "yacTull. Koarymsuust cuiibHO U €1a00 3apsKeHHBIX 30J1ei (KOHIIEHTpallMOHHAs U
HelTpanu3anuonHas koarymsauus). O6ocHoBanue mnpaBwia Ulymsna-I'apam wu  kpurepus
Ouinepca-Kopda B Teopun AJIDPO. dnokynauus, rerepokoaryssiius, agaryasaus. [lpumenenue
KOaryJsHTOB U (PJIOKYJISTHTOB JIJIsl OYUCTKU BOJIBI.

5.5 llopucrele Tena. MUKporereporeHHble AUCNEePCHbIE CHCTEMbI

Krnaccudukanus mopucTeix Ten MO pa3Mepy HOp U CTPOSHHIO MOPHUCTON CTPYKTYpPHI
M.M. Jlybununa. Ilopuctsle Tena ¢ KOpmycKylnspHOW cTpykTypoi. Cunukarenu. [lopucteie



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

CTPYKTYpa,
nopucteix Ten. KanwuisipHas konpaeHcanws. PasznenbHoe ompeaeneHrne 0o0bEMOB IOP Pa3HBIX

KpucTawiel.  LleomuTsl: TUNBl  11€0NUTOB. KoJuuecTBeHHass XapaKTEepPUCTHKA
pa3mepoB. ITocTpoenne kpuBoii pacnpeneneHust 00beMa 1op 10 pauycaM.

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

pa30aBJIEHHBIX CYCIIEH3UM. ArperaTuBHasi U CEAMMEHTALMOHHAs] YCTOMYMBOCTD CYCIIEH3HM.

KOHIIGHTPAalMN AMCIEPCHOM (a3pl; MO MNPHUPOJE IUCIEPCUOHHOMN CaoiicTBa

Omynscun.  Knaccudukanus smynscuii  (mpsiMble W oOparHble; paz0aBlIeHHBIEC,
KOHIICHTPUPOBAaHHBIE ¥ BBICOKOKOHIICHTPUPOBAHHBIC). DMYIJIBraTopbl, NPUHIMIIEI BBIOOpA
IMYJbraTopa JJisi CTa0MIIN3aluH MPSMBIX U 00paTHBIX 3MyJbcuid. OOpamenue a3 B SMyIbCHUSX.
Meronsl pazpyiieHus sMynbcui. IIpakTnyeckoe npuMeHeHne dIMyYJIIbCHMN.

Knaccudukanuss nen. Meronsl monmydeHus meH. OCHOBHBIE XapaKTEPUCTHKH TICH.

Y CTONYMBOCTB IIEH U METOJIbI pa3pylieHus neHbl. [IpakTudeckoe NpUMEHEHHE TIEH.

5.6. CTpyKTYpHPOBaHHBbIE TUCIIEPCHBIE CHCTEMbI

CBOOOJHO- W CBSI3HOIMCIIEPCHBIE CHCTeMBI. Kiacchl CTPYKTYpHPOBAHHBIX CHCTEM:
KOH/ICHCAIIMOHHO-KPUCTAUTU3AIIMOHHBIE M KOAryJsIUOHHBIE CTPYKTYpbl M WX CBOWCTBA.
(TUKCOTpoOIUsl, CHHEpe3uc, HabyxaHHue, NoJ3y4eTb). CTPYyKTypHO-MEXaHHYECKHE CBOMCTBA
JTUCTIEpCHBIX cucTeM. HbI0OTOHOBCKHE M HBIOTOHOBCKHUE KUIKOCTU. 3aKkoHbI 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 MbiC
n/n JACIIUATUTHHBI Bcero [IpakTnueckas K(::II;ZTG
(Momyst) 4acoB OATCOTOBKA
1 2 3 4 5 6 7
1 = TexHuka 6€30MaCHOCTH MpU 1 1 Cobeceno
§ BBHITIOJTHEHUH paboT B BaHHE
& MIPaKTUKYME.
% 3aBUCHUMOCTB IIOBEPXHOCTHOTO 2 2 ITposepka | I1IK-3
&= HATSHDKEHUS UHAUBUTyaTbHOU orueraio | IIK-4
3 JKUJKOCTU OT TEMIIEPATYPBI. JIP. YO [1K-5
2 T1K-6
2 2 KoanokBuym Ne 1 o teme 3 3 Cobeceno | IIK-6
2 «TepmoarHamMuUKa BaHUE B
S MOBEPXHOCTHBIX SIBJICHUII». dbopme
E KOJIJTOKBH
= yma.
= [IpakTrue
% CKHE
— 3aaHus
3 S - IToBEepXHOCTHOE HATSKEHUE 3 3 ITposepka | I1IK-3
5o E 'Q | BOIHBIX PacTBOPOB oruerano | [1K-4
3 E o S | MOBEpXHOCTHO-aKTHBHBIX JIP. YO [K-5
= 5 = :E( BEIIIECTB I1K-6




4 MonekynsipHasi aacopOnus u3 ITpoBepka | I1K-3
pacTBOpPOB oruerano | [1K-4
JIP. YO [K-5
[1K-6
4 CmauuBaHue ITposepka | I1K-3
oruerao | [1K-4
5 JIP. YO [1K-5
= I1K-6
2
5 E Pemenue 3anay no teme [Tpaktuye | [1K-6
5 «IToBepXHOCTHBIE SBICHUS CKHe
o 3aJaHHs
= 10 TeMe
6 % KosutoxkBuym Ne 2 o teme Cobeceno | I[IK-6
- «IToBepXHOCTHBIE SIBICHUS. BaHUE B
E dbopme
5 KOJIJTIOKBH
2 yma.
§ [IpakTnue
g CKHe
= 3a/laHus
7 DnexTpodopes B 305X [Tposepka | I1K-3
o % oruetao | [1K-4
g JqP.YO  |TIK-5
S & [1K-6
8 = = Pemenue 3amay o teme [Tpaktnue | [TK-6
5 : % «ONEeKTPOKUHETHIECKHE CKHUe
E* % § SIBJICHUS 3aaHAS
=52 10 TeME.
M = o VO
10 [Tony4yenue nnodoOHbBIX 3051ei ITposepka | I1IK-3
METOJIOM XUMHYECKON oruetao | [1K-4
KOH/JICHCAIIUH. JIP. YO [1K-5
o ITK-6
=
11 | & VY AbTaMUKPOCKOMHSI. ITposepka | [1K-3
% HccenenoBanue 30iei ¢ oryerano | [1K-4
= KOHJEHCOPOM TEMHOTO IMOJIS. JIP [1K-5
2 I1K-6
12 | & = Pemenue 3amay 1o teme [Tpaktnue | [TK-6
23 «JIno¢poOHBIE UCTIEPCHBIE CKHE
S E CHCTEMBD» 3a/IaHusI
= S 110 TEME
13 - o Ornpenenenre KpUTHUIECKOM ITpoBepka | [1K-3
= ° § KOHIIEHTPAIAH otuerano | I1K-4
2 E © % | muuemioodpasosanns (KKM) B JIP. YO [K-5
= A X T goxHeIxX pactBopax ITAB. I1K-6




14 Pemenue 3amay 1o teme [Tpaktuue | ITK-6
«JIno¢punbHbie U TMOPOOHBIE CKHe
JUCTIEPCHBIE CUCTEMBIY. 3a/laHus
10 TeMe
15 KoanoxkBuym Ne3 o reme Co0Oeceno | IIK-6
«[Tony4yeHne TUCTIEPCHBIX BaHUC B
CUCTEM. DIIEKTPOKUHETHYECKHE dbopme
SIBIICHUS B JUCIIEPCHBIX CHCTEMaX KOJUIOKBU
yma.
IIpakTrue
CKHe
3a/IaHus
17 2 OnpeneneHre CpeIHero pasmepa ITposepka | I1K-3
2 s YaCTHUIL 30151 KaHU(OIIST METOAOM oruerano | [1K-4
o % HeeaoMeTpun JIP. VO I1K-5
=5 TIK-6
S =
5 B
18 % § OrnpeneneHne U303JeKTPUYECKON ITposepka | I1K-3
5 5 TOYKH OeJKa otuetano | [IK-4
5 E JIP.YO  |IIK-5
= I1K-6
19 i )E Pemenue 3amay mo teme [Tpaktuue | ITK-6
2 «OnTuyeckue CBOMCTBA CKHE
2 © JUCTIEPCHBIX CUCTEM. 3a/laHus
= 10 TeME
20 Onpenenenue nopora ITposepka | I1K-3
= KOAryJISIAM 30J11 THAPOKCHAA oruetao | [1K-4
5 ’Kele3a U 3allUTHOro Yucia JIP. YO I1K-5
5 crabmin3aropa ITK-6
21 | & N3y4eHne ycTonuuBOCTH ITposepka | I1IK-3
5 CYCIIEH3HUIl B pa3HbIX Cpeaax oruetao | [1K-4
3 JIP.YO | IIK-6
22 | 2 CenuMeHTaIlMOHHBIN aHAINU3 [Tposepka | I1K-3
f CyCHEeH3U otueta o | [1K-4
3 JIP.YO | IIK-5
2 I1K-6
23 | & Pemenue 3amad mo teme [Tpaktuue | [1K-6
g «Y CTOMYUBOCTD AUCIEPCHBIX CKHE
>~ CUCTEM. 3a/laHus
o TeMe
24 5o s § [Tonyuenue u onpeneneHue Tuna ITposepka | I1IK-3
S S o & | 2MyIBCHH oruerao | [IK-4
§ oz = JIP. YO [K-5
O T K TIK-6




KostoxkBuym Ned o reme 4 Cobeceno | IIK-6
«Y CTONYUBOCTH, MOJIEKYJISIPHO- BaHUC B
KUHETUYECKUE M ONTUYECKUE (opwme
CBOMCTBA JIUCIIEPCHBIX CUCTEM) KOILTOKBH
yma.
IIpaxTrue
CKHE
3aJIaHKS
25 Wrorosast koHTpoiabHas paboTa 2 ITposepka | ITIK-6
g 1o teme «IloBepxHOCTHBIE KP
E 0 SIBJICHHS ¥ TUCTIEPCHBIC CHCTEMbD»
=
2 25 5
=R

4.3.2. IlepedyeHb TeM (BOMPOCOB), BLIHOCHUMBIX HA CAMOCTOSITEILHOE H3YUeHHE

CaMOCTOSITEJIbHOI Pa0dOThI CTYIEHTOB

Ne ni/m Tema 3ananue dopmupyemas NJAK

KOMITCTCHIIHS

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 Onekrpokunernyecku | [logroroska k kommokBuymy Ne3 | I1K-3, [TK-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 | TIK-3, I1K-4, I1K-3,2

JIMCTIEPCHBIC CHCTEMBI | (CM. BOTIPOCHI TEKYILIETO [1K-5, T1K-6 I1K-4.3
KoHTpouisi). Hanmcanue oTueToB I1K-5.2
o JIP, BeIMONIHEHNE I1K-6.1
MPAKTUYECKUX 3aJJaHUI.

5 JInodunsHbie [TonroroBka k komutokBuymy Ne3 | T1K-3, [1K-4, [1K-3,2
JUCTIEPCHBIE (cM. BOTIPOCHI TEKYIIETO [K-5, T1K-6 [1K-4.3
CHUCTEMBI. KOHTpoJIs1). Hanncanue oTueToB I1K-5.2

o JIP, BeITTOTHEHME 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 3aJaHUI.




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 CaMOCTOATEIbHOI paﬁ()TbI CTYAEHTOB

CamocrosTenbHass pabdoTa CTYIEHTOB, CBSi3aHHAash C IOJATOTOBKOH OTYETOB IO
BBITTOJIHEHHBIM JIA0OPAaTOPHBIM paboTaM, 3aKpeIuieHHeM TEOPETUYECKOro Marepuajia B BHIE
pelieHus 3a/1a4 U MOATOTOBKH K KOJUIOKBUYMaM, IIPOBOJIUTCSL 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 PEKOMCHAAIIMM 110 BbBIIOJHCHHUIO H O6pa6OTK€ SKCIICPUMCHTAJIbHBIX
JaHHBIX IIO Ka)KﬂOﬁ na60paT0pH0171 pa60Te OIMUCaHbl B MCTOAHUYCCKHUX PCKOMCHIAAIMAX,
MMOAr0OTOBJICHHBIX ITPCIIOAAaBATCIIIMHA Ka(be,[[pbl.

1. benpix JI.b. [loBepxHOCTHBIE ABIEHUS (METOAMYECKHE PEKOMEHIAIMH K MPAKTUKYMY).
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: ITOJIIYYEHUE, ONTUYECKHUE U IIEKTPUYECKUE CBOMCTBA
(MeToaMuecKre peKoMeHJaluu K npakTukymy). Upkyrck: Upkyt. roc. yu-t, 2008. — 48 c.

[Tpumeps! penieHust THIOBBIX 3ajay MPEICTaBIEHbl B PEKOMEHTYEMBIX YUeOHBIX TOCOOMSIX
¥ 33/Ia4YHHUKAX 10 KOJUIOMIHOW XUMUH.

1. TumnoBsle pacueTsl O (pu3nYecKoit 1 KomongHoi xumun [Tekcr] : yueb. mocodue / 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. Komnomnnas xumust. [Ipumeps! 1 3amaun : yaeOHOe mocodue st By30B / B. ®@. Mapkos, 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

1. Iyxwn, E.JI. Komtongnas xumus [DIeKTpoHHBIN pecypc] : yuel. mis OakaaBpoB, s
ctya. By3oB / E. A. AmenuHa. - 6-¢ uza. - OBK. - M. : FOpaiit, 2012. - (bakanasp). - Pexum
noctyna: D43 : "bubnuorex". - Heorpanu4u. gocrtym. - ISBN 978-5-9916-1619-5.+

2. IMyxwuH, E.JI. Konmonnnas xumus [Teker] : yaeOHUK 1 OakamaBpoB : IS CTya. By30B / E.
. llyxun, A. B. Ilepuos, E. A. AMenuHa. - 6-¢ u3a. - M. : Opaiit, 2014. - 444 c. ; 22 cm. -
(bakanagsp). - bubnuorp.: c. 433. - [Ipeam. ykas.: c. 434-441. - ISBN 978-5-9916-1619-5. +

3. ®ponos, 0. I'. Kypc komnowmnoit xumun. [TOBEpXHOCTHBIC SBJICHHS W JUCIEPCHBIC

cuctembl [Tekct] : yueb. mist pus.-texHou. cnerl. By30B / FO.I'. @ponos. - 2-¢ u3., nepepad.
u gom. - M. : Xumust, 1989. - 462 c. : wi. ; 22 cm. - ISBN 5724502445 bubnuorp.:c.452-
[Mpenm.ykas.:c.454-463. (25 ok3)

0) 10MOJIHUTEJIbHAS JINTepaTypa:
1. Cymwm, bopuc JlaBumoBud. OcHOBBI KoutompgHOW xumuu [Tekcr] : y4e® mus crym.

yupex. Bbicul. mpod. obpazoBanus / b. JI. Cymm. - 4-e usn., nepepad. - M. : Axagemus,
2007. - 239 c.; 21 cm. - ISBN 978-5-7695-5438-4.

B) NepUOINYECKHE U3TAHMS (1pU HeoOX0OUMOCMU)

F) CIIMCOK aBTOPCKHUX METOAUYECCKUX pa3p360TOK:

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

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

1. benwsix JI.B. TloBepxHOCTHBIC sIBIIEHUS] (METOAMYECKHE DPEKOMEHAAIMU K MPAKTUKYMY).
Hpxyrck: UpkyT. roc. yH-T, 2006. — 54 c.

2. bemerix JIB. JlucnepcHble cuctembl. KHMHeTHYECKHME CBOMCTBA IUCIIEPCHBIX CHUCTEM, HX
YCTOMUMBOCTh M KOArymsiius (METOAWYECKHE PEKOMEHJIAIMHM K TMpakTHKyMy). MpkyTck:
UpkyT. roc. yH-T, 2006. — 48 c.

3. bensix JI.b. JlucnepcHble cuCTEMbI: MOIY4YE€HHE, ONTHUYECKHE U JIEKTPUUYECKHE CBOICTBa
(MeToaMuecKkre peKOMeHJaluu K npakTukymy). Upkyrck: Mpkyt. roc. yu-t, 2008. — 48 c.

)I) 0a3bl AAHHbIX, I/IH(l)OpMaIII/[OHHO-Cl'lpaBO‘lHI)Ie H ITOUCKOBbIC CUCTEMBI

=

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

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

JlaHHBII MHTEPHET MCTOYHUK — 3TO CalT MOCKOBCKOIO TOCYJapCTBEHHOI'O YHUBEPCHUTETA
(ctpanuma kadeApbl KOJJIOUTHOM XUMHUU XHMMHUYECKOro ¢akyibTera), Ha KOTOPOM
IIPEJICTaBIEHbl METOAMYECKHE MaTEpPHaIIbl 110 KOJJIOMIHOM XMMUH, MPOrpaMMa KOJUIOKBUYMOB
Y DK3aMEHAIlMOHHbIE OUJIETHI.



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

VI.MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE JUCIUIIJINHbI
6.1. YueOHo-1200paTopHOE 000py10BaAHME!

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

- ayOUTOpPHH, OCHAIICHHbIE MYJIbTUMEIUWHBIMA CpPEACTBAMH, [UISI 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 ¢uznueckod u koswtomaHod xumuu (aya. 303). Oobmee
KOJIMYECTBO EAMHUI BBIUMCIUTEIBHON TeXHUKU — 5: Pentium IV — 1 wr.; Pentium Il — 1 mr.;
Pentium | — 3 mr. IMeetcs okaabHAs CETh.

naboparopupie  mpaktukymbl  (aya. 308, 313), oOcCHamIEHHBIE  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 xuMuyeckoii nmocyzasl (crakaHbl, IPOOUPKHU, TUIOCKOTOHHBIE

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

6.2. IIlporpamMHoOe ofecrievyeHme:

6.3. Texunuyeckue U 31eKTPOHHbIE CPEACTBA:



VII.OBPA30OBATEJIBHBIE TEXHOJIOI'MHU

B mpomecce wusyuenus gucumiuimHbl  «KommowpHas XMMHS» UMTAIOTCS  JICKLUH,
NPOBOJATCS KOHTPOJIbHBIE W JaOOopaTOpHbIE PAaOOThHI, KOJUIOKBUYMBI, Pa300p KOHKPETHBIX
CUTYallUii C MCIIOJIb30BaHUEM TACCUBHBIX, aKTUBHBIX U HHTEPAKTHBHBIX (POPM 00ydeHUsI.

Axmusenvie ¢popmur 006yuenus. Ha mabopaTopHbIX 3aHATHUIX, KOTOPBIE COCTABIIAIOT Oosee
MOJIOBUHBI OT KOHTAKTHOH pPa0OThI, KaXKIBIH CTYICHT BBIIOJHIET JAa0OpaTOpHYIO paboTy
UHIMBHIyabHO. Takoil BHJ opraHu3anuu OOy4YeHHs CIIOCOOCTBYET NMPHOOPETEHHIO HABBIKOB
CaMOCTOSATENIFHOTO BE/ICHHSI SKCIIEPUMEHTAIBHBIX PadOT, NPAKTHYECKUX HABBIKOB OOpAlIeHUS U
paboOTBl C pa3lIMYHBIMH XUMHYECKHMH BELIECTBAMHU U JIAOOPAaTOPHBIM 00OPYIOBAHHUEM,
U3MEPHUTEIBHONW  anmmaparypod, OpraHu3allid  METOAMKH  SKCICPUMEHTAJIbHBIX  pador,
COCTaBJICHUSI TPOTOKOJIOB OTYETOB XHMMHUYECKHX SKCIHEPUMEHTOB, a TaKXKE MPAKTUYECKOTO
HOJATBEPKICHUS] TEOPETHUECKUX MOJOXKEHUN KOJJIOMAHONM XUMHHM O CBOMCTBaX TUCIIEPCHBIX
CHCTEM U TOBEPXHOCTHBIX sBJICHHUSAX. [I0ArOTOBKA OTYETOB MO KaXI0i JlabopaTopHOi paboTte
dopMupyeT yMeHHE NPOBOIUTH TEPBUYHBIA aHAINW3 PE3yJbTaTOB C YYETOM 3aKOHOB U
3aKOHOMEPHOCTEH, (OPMYIHPYEMBIX B paMKax KOJUIOWJAHOW XUMHH, MPEJCTABISATH PE3YIIbTaThI
OIIBITOB M PacYETHBIX PadOT, IPaMOTHO (JOPMYIHPOBATH BHIBOJIBL.

3akperieHue TeOPETUYECKUX MOJOXKEHUH KOJUIOMJHOW XUMHM (OCHOBHBIX 3aKOHOB U
3aKOHOMEPHOCTEH, OMPE/ICISIONINE MTOBEPXHOCTHBIC SIBJICHHUSI U CBOWCTBA JUCHEPCHBIX CHCTEM)
IPOBOJIUTCS B BUJEC MHTEPAKTHBHOTO OOYYEHHUS — KOJUIOKBHYMOB, M BBIIIOJIHEHHUS PACUETHBIX
3ajad.

HanmMeHoBaHMe TeM 3aHATHI ¢ HCNOJb30BAHNEM HHTEPAKTHBHBIX (hopM 00yueHus:
dopma / MeTtoapl Koma-Bo
WHTEPAKTUBHOTO OOYUCHHUSI JacoB

No Tema 3anaTusa Bun 3anarus

TepMmoauHamuka
naboparopubie/ | ['pynmoBas muckyccuns /
1 MMOBEPXHOCTHBIX 4
MPAaKTUYECKUE | KOJUIOKBUYM

SIBJICHUI

2 [ToBepXHOCTHBIE nabopatopubie/ | ['pynmnoBas auckyccus / 4
SIBJICHUS IIPAKTUYECKUE | KOJIOKBHUYM
JlucniepcHbIE€ CUCTEMBI. naboparopusie/ | I'pynnosas auckyccus /

3 DNEeKTPOKMHETUYECKUE | IPAKTHUECKUE KOJUIOKBUYM 4
SIBJICHUS
MonexkyinspHo- naboparopubie/ | I'pynnosas auckyccus /

4 KMHETUYECKUE CBOWCTBA. | IPAKTUYECKHE KOJUIOKBUYM 4
Y ceToin4nBOCTH

AUCTICPCHBIX CUCTEM

A
D

HUroro guacos

VIIILOOEHOYHBIE MATEPUAJIBI U1 TEKYIIEI'O KOHTPOJIA U
MPOMEXYTOYHOM ATTECTALIMA

Ouenounsie cpeacraa (0OC):

OneHouyHBIE CpeACTBA TEKYLIEro KOHTPOJds (OpMUPYIOTCI B COOTBETCTBUU C
[TonoxenueMm o GauIbHO-pEHTUHTOBOM cucTeme MpKyTCKOro rocyapcTBEHHOTO YHUBEPCHUTETA.
Ha3zHaueHune OIIEHOYHBIX CPEACTB TEKYIIEr0  KOHTPOJIL - BBIABUTH Yy OOyYaromuxcs
c(OpMHPOBAHHOCTH KOMITETEHIIMIA:

MaTepHaJIbl AJIS MPOBEACHUA TEKYIUECI0 U IIPOMEKYTOYHOI0 KOHTPOJIH 3HAHMH



CTYJIEHTOB:

Ne Bun xontposns KonTtposnupyemsbie TeMbI Komnerenuuu,
(pasyensi) KOMITOHCHTHI
KOTOPBIX
KOHTPOJIHPYIOTCS

1 Boimmonnenue naboparopusix | Tepmoaunamuka [TK-3, ITK-4, TIK-5,
pabot. Otuer mo JIP. MMOBEPXHOCTHBIX SIBJICHUHI MK-6
CobecenoBanue B hopme
KoJutokBuyMma. [Ipaktuueckoe
3aJlaHue

2 Brmonnenue nabopatopusix | IloBepxHOCTHBIE asnenus | [1K-3, [IK-4, TIK-5,
pa6ot. Otuet mo JIP. (amcopOumsi, cMauuBaHUE) [IK-6
CobGecenoBanue B popme
kosutokBuyma. [Ipaktuueckoe
3aJlaHue

3 | Bomonnenue naboparopusix | Jlnodpunsasie u  muodobusie | [1K-3, [TK-4, TIK-5,
pab6ot. Otuert mo JIP. JIUCTIEPCHBIE CHUCTEMBL. | [TK-6
CobecenoBanue B hopme DIEKTPOKHMHETUYECKUE
KoJuTokBUyMa. [IpakTudeckoe | sBICHHS.
3aJlaHue

4 Brinonnenue 1adbopatopHbix VYceroitunBocTh U Mosiekyssipao- | I[1K-3, T1K-4, T1K-5,
pa6ot. Otuet mo JIP. KMHETHYECKHE CBOMCTBA [K-6
CobecenoBanue B hopme JIUCTIEPCHBIX CUCTEM
kosuokBuyma. [Ipaktuueckoe
3aJlaHue

5 KP [ToBepxHocTHbie sBieHus u | [IK-6

JUCTICPCHBIC CUCTCMBI

JleMOHCTPAIMOHHBII BAPHMAHT KOHTPOJBbHOH PadoThI

Ilpumep 1. Ha makerax MoJIOKa yKa3aHO, UTO cojepKaHHe kupa cocraisier 3.2%. Onpenenure

00BeM U YUCJICHHYIO KOHIOCHTPALUIO I[PICHGpCHOfI CI)aSLI B YIIAKOBKC MOJIOKa oobemMoM 1 JIITp,

€CJIN ANaMCTp KUPOBLIX KallCJIb PaBCH 85 MKM.

Hpumep 2. st monyaenns 3omst AGC| ememamu 10x10° m® 0,02 1 pacropa KCI i 100x10°° M
0,05 = pactBopa AgNO;. Hammmure hopMyiry MUTIEILTBI 3TOTO 30J1s1 M YKaXKUTE HAIPaBIICHUE

JBUKEHUS YaCTHI] PH deKTpodopese.

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

nomoa 3eper kode B Boge (o = 1x10° IMac) u B Bosxyxe (n = 1.81x107 Ilaxc); mioTHOCTH

xode pasHa 1.1x10° kr/m®, a Bomsr u Bosgyxa mpu 293 K 1x10° xr/m® m 1.205 xr/m’

COOTBETCTBCHHO.




BOIIPOCHI JIs1 COBECE/IOBAHUA

KoanokBuym Nel. TepMoanHaMuKa NoBepXHOCTHOIO CJIOS.

1.

[ToBepxHocTHOe HatspkeHue. CuiioBass M HHEPreTUYECKass TPAKTOBKU IMOBEPXHOCTHOIO
HaTAXKCHUA. MGTOILBI HU3MCPCHHUA TIOBCPXHOCTHOI'O0 HATAXKCHUA Ha JICTKOIIOJABUIKHBIX
rpanunax paszaena ¢as. [IpaBuno AuToHOBa.

MCTOI[ ClI0sI KOHEYHOU TOJIIUHBI U MCTOJ I/136BITO‘-IHBIX BCJIIMYHMH TCPMOANMHAMUYCCKUX
¢dbyskuit moBepxHocTHOro cinost (I'n66c¢). [loHsTHE 0 MOBEPXHOCTH pa3pbiBa U pa3IesIONICH
noBepxHocTU. O0O0OIIEHHOE YpaBHEHHE MEPBOIO M BTOPOTrO 3aKOHOB TEPMOIAMHAMHKH LTSI
MMOBEPXHOCTHU pa3pbiBa ¢a3s.

CBsa3b MMOBCPXHOCTHOT'O HATSXKCHUA C TCPMOANHAMUWYCCKUMHU ITOTCHIIUAJIAMU.

3aBUCHUMOCTh TE€PMOJMHAMHYECKUX (YHKIMNA MOBEPXHOCTHOTO CJIOS OT TEMIEpaTyphl B
YHUCTBIX OAHOKOMITOHCHTHBIX JKUJAKOCTAX Ha 'paHUIC pa3jciia C CO6CTB€HHBIM nmapom.

KoJsutokBuym Ne2. TloBepXHOCTHBIE sIBJIeHUS (a1COPOIMA, CMAYHBAHNE)

CmauuBanue. KpaeBoii yron. VYpaBuenue FOHra (cuiaoBod BBIBOA) M €ro aHalu3.
CooTHoreHus MeXAy paboTaMu aAre3uy U KOre3uu Ipu cMayuBaHuK. Y paBHeHus Jlonpe u
FOnra-/{ronpe. M36upaTtenbHoe cMayMBaHUE KaK METOJl XapaKTEPUCTUKH IMOBEPXHOCTEU
TBEPJBIX Tel (TUOPHIBHBIX U TMOPOOHBIX). DoTanusl.

OO61mas xapakTepucTHKa COPOIMOHHBIX MPOILIECCOB, OCHOBHBIE TIOHATHUS U OINIPEICICHHUSI.
dyHaaMeHTalbHOE aJICOPOIMOHHOE ypaBHeHHE ['n06ca (TepMOIMHAMHYECKUH 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 xnaccudukarus.

Crpoenne MoHOcnoeB pactBopumblx IIAB. JIBymepHOe cCOCTOSHME BEIECTBA B
a/IcOpOLIMOHHOM CJIO€, OPHEHTAIMsl MOJIEKYJ B Pa3psUKEHHBIX M B HACBIIICHHBIX CIIOSX.
Pacuer pazmepos mosiekyn ITAB.

AncopOiust ra3oB Ha TBepIoW MoBepXHOCTU. IloHsATHE O (GU3NYECKOH M XUMHUYECKOU
ancopouuu. Kpurtepuu Qusnueckoil m Xxumuueckoi aacop6uuu. M3otepmbl ancopOruu
ra3oB. YpaBHEHHE U30TepMbI afcopOrun OpelHamuxa, ero aHaaus.

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

MonexkynsipHasi aficopOIUs U3 pacTBOPOB HA TBepAOi moBepxHOcTU. [IpaBuio 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! nosydeHust TMO(GOOHBIX TUCTIEPCHBIX CUCTEM
OcHOBHBIE METO/IbI OUMCTKHU 30J1€H (AHANN3, AIEKTPOIUAIN3, YIbTpaduiIbTpaus).
Tepmoaunamuka  oOpa3oBaHus  JHOMUIBHBIX  KOJUIOMJHBIX  CHCTEM;  KpUTEpUi

CaMOIIPOU3BOJIHOTO AuctieprupoBanus (kputepuit Pebunnepa-1llykuna).



Murnennoo6pazoBanue B pactBopax IIAB. Munemnsr 'aptimn, Mak-bena. Kputnueckas
KoHIeHTpanuss  murnemnooopazoBanus (KKM).  ®aktopel, Bmustomme Ha KKM.
Temmneparypnast 3aBucumocth KKM, nmarpamma ¢a3oBbIx cocTosiHuil, Touka Kpadra.
OcHoBHble MeTob! onpeneneHns KKM.

DJEKTPOKUHETUYECKUE SBICHHS: DJIEKTpOope3, HIEKTPOOCMOC, TOTCHLIUAI TEUYCHUS,
NOTEHLIMAJ CEAUMEHTALIUH.

JBoitaoit snekrpuyeckuit cinoit (IADC). IMpuuunsr obpazoBanus JIIC. Moaenu cTpoeHus
J3C (teopun I'enbmromnbua, I'yn-Uenmena, lltepua).

DNEKTPOKMHETUYECKUN MOTEHIMAN; TpaHUIA CKOJbXKeHHs. Biusnue mHIu(pQGEpeHTHBIX H
HeHMHIU(PPEPEHTHBIX AJIEKTPOJIMTOB Ha 3JIEKTPOKMHETHYECKWi mnoteHuman. I[lepesapsaka
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¢ysus, 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 paclpeieNeHuss 0 pa3MepaM YacTHll;
IIOCTPOEHNE UX U3 JaHHBIX 110 KHHETUKE HAKOIUICHHS OCaKA.

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

7. Cycriensuu.

8. Dwmynbcun.

HpOMe)KYTO‘lHaSI arTecTanus (3K3aMeH) IMPOBOAUTCA B (I)OpMC YCTHOT'O CO6€C€I[OB8.HI/ISI HJn B

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

MNPUMEPHBINA CIIUCOK BOITPOCOB K DK3AMEHY:

JlucriepcHble CUCTEMBI: KJIaCCU(UKALUU TUCTIEPCHBIX CUCTEM.

CBobonHast moBepxHOCTHasA 3Heprus. [loBepxHocTHOE HaTsbKeHUe. O000IIEHHOE YpaBHEHUE
MIEPBOTO U BTOPOT'O 3aKOHOB TEPMOJIMHAMUKH JJIsl TOBEPXHOCTH pa3pbiBa (as.

CBs13b TOBEPXHOCTHOT'O HATSKEHUS C TEPMOJUHAMUYECKUMHU [TOTEHIIMATIaMH.

3aBUCUMOCTh TEPMOJUHAMUYECKMX (DYHKIMI MOBEPXHOCTHOTO CJOS OT TEeMIepaTryphl B
YHUCTHIX OJHOKOMITOHEHTHBIX JKHJIKOCTSIX Ha TPaHUIIE Pa3Jiena ¢ COOCTBEHHBIM ITapoM.
Meroasl U3MEpEHHUs NTOBEPXHOCTHOIO HATSKEHMS HA JIETKOIOJABMIKHBIX I'DAHULIAX pa3zeciia
¢a3. Onpenenenue MOBEPXHOCTHON SHEPTHH TBEPBIX TE.

CmauuBanue. Ypasuenue IOnra, {ronpe u FOura-/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.

Kanunnsipusle siBnenus. 3akoH Jlammaca mis mapooOpa3HOl MOBEpXHOCTH. YpaBHEHHUE
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 MoHOMOJIEKYJIApHOH ajacopOumu JI3HrMropa; BBIBOA ypaBHEHHS H30TEPMbI
aicopOLIMHU U €€ aHAJIH3.

MornexyssipHas aacopOLus U3 pacTBOpa Ha TBEP/I0il TOBEPXHOCTH.

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

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

Crpoenne moHocnoeB ITAB. Pacuerst mapamerpoB moinekyn ITAB mo amcopOumoHHBIM
JTAaHHBIM.

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

MeTobl nosTyuyeHust U OUUCTKH JTMO(POOHBIX TUCTIEPCHBIX CUCTEM.

TepmoauHaMuka o0pa3oBaHus TUO(UIBHBIX KOJUIOMIHBIX CUCTEM.

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

Comobmmzanusi. ConroOnnnu3anys B HEBOAHBIX Cpeaax.

OnTHueckue cBOWCTBA JUCHIEPCHBIX CUCTEM: PacCEeIHUE U MOTJIOIIEHUE CBETa B JUCTIEPCHBIX
cucremax. Hedenomerpusa, TypOunumerpus,  yipTpamukpockonus.  OnpeneneHue
KOHIIEHTPALUH, pa3MepoB U (OPM YaCTULl ITUMHU METOJIaMH.

ONEeKTPOKMHETUYECKHUE SBICHMS: DJIEKTpodope3, 3IEKTPOOCMOC, TOTEHLUHUAIl TE4YEHus,
MIOTEHLIAAJ CEIUMEHTALNH.

[Tpuunnbl 06pa3oBanus U Mojenu ctpoenus J9C.

ONEeKTPOKUHETUYECKUH ToTeHuuan. BiusHue uHaupdepeHTHbIX U HeMHIU(PGEpEeHTHBIX
ANEKTPOJIUTOB ~ HAa  DJIEKTPOKWHETHYECKHM  MOTeHHMad.  MeToabl  OmpenereHHs
ANEKTPOKUHETUYECKOI0 OTEHIIaNa

MunennsipHasi Teopust CTpoeHus JTHO0(OOHBIX 30J1EH.

MonekynsipHO-KHHETHYECKHE CBOMCTBAa JAMUCHEPCHBIX cucTeM: Iuddy3us, OpOyHOBCKOE
JBIKEHUE. Y paBHEeHUE DiHIITEeHHAa-CMOIIyXOBCKOTO.

Bunel ycroitunBocTu nucnepcHbIX cucTeM. DakTopbl CEIMMEHTAIMOHHON M arperaTUBHOU
YCTOMYUBOCTH.

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

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

CenumMeHTaliMoHHO-1M(p(y3HOE paBHOBECHE.

Koarymsmus ruapodobubix komouaos. [IpaBuia koarynsuuu. Koaryasuus cuiabHO U ciabo
3apsOKEHHBIX 30J1€H (KOHLEHTPALMOHHASI U HEUTPaIN3alMOHHAsL KOATYJISLINS).



34. Onokyasauys, reTepoKoaryJIsaus, aaaryJssams.

35. Kuneruka ObICTpO# 1 MEIJICHHOM CTaAnii KOATYIISIIIHH.

36. Cycnensuu: kimaccuukanus 1 CBOMCTBA.

37. Omynbcun. Knaccuduxanus osmynbeuit. OOpamenune ¢da3 B dMynbcusix. MeToabl
paspyleHus 3mMynbcui. [IpakTnyeckoe NpUMEHEHUE IMYIIbCUH.

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

39. KonnuecTBeHHas! XapaKTepPUCTUKA TTOPUCTHIX TEJ.

40. MonekynsipHble KpUCTAIUTBL. [leonuThl.

41. MukponopucTtsle Tesla. AKTUBUPOBAHHBIE YITIN.

42. KamuisipHasi KOHJIEHCAITHS.

43. .CTpyKTypHUpOBaHHbIE CUCTEMBI, TUIIBI CTPYKTYP.

44, CTpyKTypHO-MEXaHNYECKHE CBOWCTBA TUCIIEPCHBIX CUCTEM

45. HpI0TOHOBCKHE U HBIOTOHOBCKHE >KUIKOCTH. 3akoHbl HptoToHa, Ilyaseiins u DiiHmrelina.

IINTAHUPYEMBIE PE3YJIBTATBI OBYUYEHUA JJI51 ®OPMUPOBAHUA

KOMIIETEHIIUI
NuaukaTopbl 10CTHXKEHUS Pe3yabTaThl 00yueHus I[Mpouenypa onennBanus
KOMIIETEeHI[MH (3HaTh, yMeTb, BJIA/I€Th)
UK k-3 Buageer: HaBbIKamu NpoBeficHUs1 | BeimoaHenue
[IpoBonut XUMUYECKUX IKCIIEPUMEHTOB IMIPH | MPAKTHYECKUX padoT.
SKCTIIEPUMEHTAIbHBIC PA0OTHI | MCCIIEIOBAHUH ITOBEPXHOCTHBIX OTyeTsl 110
M0 TOTOBBIM METOIUKAM SIBJICHUH U paboTe C 1abopaTOpHBIM padoTam.

JAUCIICPCHBIMH CUCTEMAMMU 110
TOTOBBIM MECTOJHMKAaM.

UK 143 3HaeT: npaBuiia COCTaBICHUS Brinonnenune
CocraBisieT MpOTOKOJIbI MIPOTOKOJIOB UCTIBITAHUI MPAKTUYECKUX padoT.
VCIIBITAaHUM, OTYETHI O XUMHUYECKHUX IKCIIEPUMEHTOB U [Iporokoubl.
BBITNIOJTHEHHOM paboTe 1o OTYETOB NP UCCIIEA0BAHNUN Otuetsl 10
3aJaHHOH Qopme MIOBEPXHOCTHBIX SIBJICHUN U 1abopaTOpHBIM paboTam.

pabote ¢ JUCTIEPCHBIMU

CHUCTEMAaMH.

YMeet: MpoBOANUTH 0OPabOTKY Otuetsl IO

Pe3yJIbTaTOB XUMUYECKUX 1a00paToOpHBIM paboTam.

OKCIICPUMCHTA IIPpU UCCIICAOBAHUN
IMOBCPXHOCTHBIX SIBJICHUH U
CBOICTB AUCIICPCHBIX CUCTEM, U
IpEACTAaBUTH PE3YJIbTAThL
OKCIICPUMCHTOB B (I)OpMC OT4YCTa.

HJIK k5.2 Baaneer: HaBbikaMu pabOTHI € Brimonnenue
Brinonnsier cranaapTHeie COBPEMEHHBIMU XUMHUYECKUMU 1abopaTopHBIX PaboT.
Omnepanuu Ha npubopamMu U Ha OTYeTH 110
BBICOKOTEXHOJIOTUYECKOM BBICOKOTEXHOJIOTHYECKOM

1abopaTopHBIM paboTam
000py/I0BaHUU AJIs1 000py/0BaHUH, TPUMEHSEMOM
XapaKTEPUCTUKU ChIPbS, IIPY UCCIIEIOBAHUU
MPOMEXKYTOUYHOM M KOHEYHON | MOBEPXHOCTHBIX ABJICHUMN U
IMPOJYKLIUHA XUMUYECKOTO CBOMCTB JUCIIEPCHBIX CUCTEM.

IIPOU3BOJICTBA




HJIK nix-61

3HaeT TEeOPETHUECKUE OCHOBBI
0a30BBIX XUMUYECKUX
JUCITUTUIAH (HEOPTaHUIEeCKOU,
OPraHUYeCcKOu,
AHATTUTHYECKON, (PU3HUECKON
XUMHUH, XUMHH
BBICOKOMOJICKYJISIPHBIX
COETMHEHU I, XUMHUYECKHIX
OCHOB OMOJIOTMYECKHUX
MIPOIIECCOB.) U CITOCOOBI MX
UCIIOJIb30BaHUS TIPH PEIICHUN
KOHKPETHBIX XUMUYECKHIX
3a1a4

3HaeT. OCHOBHEIC 3aKOHBI U
3aKOHOMEPHOCTH, OMHICHIBAIOIINE
MTOBEPXHOCTHBIE SBJICHUS, U
OTpEJIETSIONINE TOBEICHUE U
CBOMCTBA JUCIIEPCHBIX CUCTEM.

OtyeTs 10
n1abopaTOpHBIM paboTam.
CobGecenoBanue B hopme
KOJIJIOKBHYMA.
[TpakTryeckue 3a1aHusl.
KP.

YMmeer: npuMEHATh
TEOPETUYECKUE OCHOBBI
KOJUIOMAHON XMMUU IIPU aHAJIU3E
MOJTyYEHHBIX
9KCIIEPUMEHTAIbHBIX PE3YJIbTATOB
JUIsl PELICHUs] KOHKPETHBIX
XUMHUYECKHX 3ajau.

OTtyeTsl 110
1abopaTOpHBIM paboTam.
CobecenoBanue B popme
KOJUTOKBHYMa.
[IpakTrueckue 3agaHus.
KP.




IIporpaMmma oueHMBAHUS KOHTPOJIHUPYEMBbIX KOMIIeTEHINIA:

Tema unu pazaen Kon unaukaropa [Inanupyemblii pe3yabTaT [Tokazarenn Kpurepuit HanmenoBanue
l[I/ICI.II/IHJII/IHLIl KOMIIETEHIINU OIICHUBAHUS 0C?
TK® | OoA*
2 UK k32 Buaapgeer: Baangeer Bemomuun JIPu  |YO, O
Tepmonunamuka | IlpoBoaut HaBbIKaMU MPOBEACHUS 9KCIIEPUMEHTAIbHBIMU peJICTaBUII
MOBEPXHOCTHBIX | AKCIIEPUMEHTAJIbHbBIC XUMUYECKHUX HKCIIEPUMEHTOB | HaBBIKAMU ONPEICICHUS OTYETHI 10
SIBJIICHUU paboThI 110 TOTOBBIM IIPU UCCIIEI0BAaHUU TEPMOAMHAMHYECKUX 1a00paTOPHBIM
METOANKaM MMOBEPXHOCTHBIX SBJICHUM U CBOMCTB MTOBEPXHOCTHOTO pabortam.
paboTe ¢ qUCIepCHBIMU CJIOSl UHAUBHIYaJIbHBIX
CHUCTEMaMH I10 TOTOBBIM BEIIIECTB.
METOJIUKAM.
3HaTh: TEOPETHUECKHUE 3Haer: Bnaneer YO, O,
OCHOBBI KOJUTOUJHON XUMUU TEPMHUHOJIOTHIO U MaTepuaioM, K, 113
3HaTh: MpaBWJia COCTABJICHUS | MOHITHIHBIN anmapar MPeACTaBICHHBIM
MPOTOKOJIOB UCIIBITAHUM JAHHOTO pa3faena B paszzeie 4.3 (2) -
XUMHUYECKHUX IKCIIEPUMEHTOB U | KOJUIOUIHOM XUMHH, CBsi3b | Bompocsr mist g
OTYETOB IPU UCCIIEI0BAHUU MOBEPXHOCTHOTO YCTHOTO s
MMOBEPXHOCTHBIX SBJICHUH U HATSDKEHUS C cobecenoBanus, C%
NAK k43 paboTe ¢ qUCTIepCHBIMU TEPMOJIUHAMUYECKUMU KOJUTOKBUYM 1,
CocraBinsieT IpOTOKOJIBI CHUCTEMaMHU. GyHKIUSAMU. NeNe 1-4.
WCIIBITAHUM, OTYETHI O YMeTh: mpoBOAUTH 00paboOTKy | 3HAET: mpaBuia [IpencraBun
BBITIOJTHEHHOU paboTe 1Mo PE3YyIBTATOB XUMHUECKUX COCTaBJICHHS TIPOTOKOJIOB MIPOTOKOJIBI U
3aaHHOM hopme AKCIIEPUMEHTA NPHU st JIP. OTYETHI 1O
UCCJIEJOBAaHUU Ymeer: 00pabaTbIBaTh 1a00paTOPHBIM
MOBEPXHOCTHBIX SBJICHUU U pe3yNbTaThl ONpeaeneHus | paboTtam.
CBOMCTB JTUCTIEPCHBIX CUCTEM, | TEPMOJMHAMHYECKHUX Bermonamn 2/3
U TIPE/ICTAaBUTh PE3YIbTAThI CBOMCTB MTOBEPXHOCTHOI'O MPAaKTUYECKUX
AKCIIEPUMEHTOB B (popme CJI0Sl UHIUBUTYaTbHBIX 3a/IaHHM.

OTYCTa

BEILIECTB U MPEACTaBUTh
pe3yNIbTaThI




AKCTIEPUMEHTOB B (popMe
OTYEeTa 10 3aJaHHON opMme

MK ks Baaners: HaBblkamMu paboThI ¢ | Biiajgers: HaBbIKaMu Bemonsann JIP, VO, O
BrimonHseT crangapTHbIE | COBPEMEHHBIMU XUMHUECKUMH | paOOThI Ha YCTaHOBKAX IIpencraBun
orepanuy Ha npubopamu U Ha OIIPEEIICHUS OTYETHI 110
BBICOKOTEXHOJIOTUYECKOM | BBICOKOTEXHOJIOTHYECKOM IIOBEPXHOCTHOTO 1a00paTOPHBIM
000py0BaHUM IS 000py10BaHUY, IPUMEHSAEMOM | HaTSHKEHUS 110 METOY pabotam
XapaKTEPUCTUKU CBIPbS, [IpU UCCIIEIOBAHUU Pebunnepa, npuMeHseMbIX
IIPOMEXYTOYHOH U IIOBEPXHOCTHBIX SIBJICHUN 1 IIPU MCCIIEIOBAHUU
KOHEYHOH NPOLYKIUU CBOMCTB JUCIIEPCHBIX CUCTEM | TEPMOJMHAMHYECKHUX
XUMHYECKOIO CBOMCTB ITOBEPXHOCTHOI'O
IIPOU3BOJACTBA ciost

3HATB. TECOPETUUYECKHUE OCHOBBI | 3HAET: Brnaneer Ki, K,

KOJUIOM/IHON XUMUM ! TEPMUHOJIOTHIO U MaTepuaioM, O, 113
UK nke.1 OCHOBHBIE 3aKOHBI U IOHATUHHBIN anmapar IIPEACTaBIEHHBIM
3HaeT TeopeTHIECKHe 3aKOHOMEPHOCTH, JTaHHOTI'0 pas3neia B paszzeie 4.3 (2)
OCHOBBI 0230BBIX OIIMCBHIBAIOIIHE KOJUIOMJIHOM XUMUH, cBs13b | Bompocs! nis
XUMHUYECKUX JUCLUIUINH IIOBEPXHOCTHBIE SABJICHUSA, U IIOBEPXHOCTHOTO YCTHOTO
(HeopraHu4eckoi, OIIpEEIIAIONINE IOBEACHUE U | HATSDKEHUS C cobecei0BaHUs.
OpraHUYeCKOH, CBOMCTBA JUCIEPCHBIX CUCTEM. | TEPMOJMHAMUYECKUMU Komnoksuym 1,
AHAJIMTUYECKOM, YMerb: IpUMEHATH GyHKIMAMU. Borpockl Ne 1-4.
¢bu3nueckoil xumum, TEOPETUYECKUE OCHOBBI Ymeer: NpUMEHATH
XUMHH KOJUIOUIHOM XUMHH IIpU TCOPETUYCCKHE OCHOBBI Penwn 2/3 n3
BBICOKOMOJICKYIJIIPHEBIX aHaIN3€ MOJIyYEHHBIX KOJUTOUJTHOM XUMUH T10 BCEX
COCIMHEHUM, XUMUYECKUX | DKCIIEPUMEHTAIBHBIX TEPMOJIMHAMHUKE NPaKTHICCKUX
OCHOB OMOJIOTHYECKHUX pE3yNIbTATOB U IS pENICHUS MOBEPXHOCTHOTO CJIOS [y | 33/1aHHUil B KP,
MIPOIIECCOB.) M CITOCOOBI UX | TUIIOBBIX YHCICHHBIX U peIICHUS TUIIOBBIX npeacTaBui
WCIIOJIb30BAaHUS U rpadudeckux y4eOHBIX 3a/1a4. | YUCIEHHBIX M rpaguueckux | OT4eThI 110 JIP.
peLIeHNH KOHKPETHBIX y4eOHBIX 3aj1ay ¥ aHAJIN3e
XUMHMUYECKHUX 3a/1a4 IIOJIy4YEHHBIX

DKCIIEPUMEHTAIbHBIX
pE3yABTATOB.

UKpk-32 [posoaut Baapeer: Baaneer Bemonuun JIPu  [YO, O M % 9




[ToBepXHOCTHBIE | AKCTIEPUMEHTAJIbHBIC HaBBIKAMH TIPOBEICHUS AKCTICPUMEHTATbHBIMH MpeCTaBUI
Y KAl pHbIE pabOTHI IO TOTOBBIM XUMHUYECKUX IKCIIEPUMEHTOB HaBBIKaMU OTpPEIEICHUS OTYETEHI I10
SIBJICHUSA METOAUKaM MIPU UCCJICIOBAHUH aZICOPOITMOHHBIX CBOMCTB B | JJaOOpAaTOPHBIM
MOBEPXHOCTHBIX SBJICHUM U JUCTIEPCHBIX CUCTEMAX. paboram.
paboTe ¢ JUCTIEPCHBIMU
CHCTEMaMH 110 TOTOBEIM
METOAUKAM.
3HAThH: TEOPETUUECKUE 3Haer: Brnaneer YO, O,
OCHOBBI KOJJIOMHON XUMHH TEPMHUHOJIOTHIO U MaTepUuaioM, Ko, I13
3HaTh: MpaBWia COCTABJICHUS | MOHSITHIHBIN armapar MPEICTABICHHBIM
MIPOTOKOJIOB UCTIBITAHHHA JAHHOTO pas3jena B pazzene 4.3(3)
XUMHUYECKHUX IKCIIEPUMEHTOB U | KOJJIOMIHON XHUMUH, Bomnpocsr mist
OTYETOB IPH UCCIICIOBAHUH 3aKOHOMEPHOCTH YCTHOTO
MMOBEPXHOCTHBIX SBJICHUM U a7IcCOpOIMHY HA TPAHULIE cobecenoBaHus,
paboTe ¢ JUCTIEPCHBIMH paznena a3 v BIUSHUH KOJUTOKBUYM 2,
CHUCTEMaMHU. a/ICOpOIIMOHHBIX ciioeB Ha | Bompockl Ne 1-10.
YMeTh: IpoBOAUTH 00pabOTKY | cMauuBaHueE U JIp. [IpencraBun
NK ka3 pE3yIBTATOB XUMUYECKUX CBOMWCTBA JUCIIEPCHBIX MPOTOKOJIBI U
CocraBinsieT IpOTOKOJIBI AKCIIEPUMEHTA NPHU CHCTEM. OTYETEHI 10
HWCIBITAHUH, OTYETHI O HCCIICIOBAHUN 3HaeT: nmpaBuia 1a60paTOPHBIM
BBITIOTHEHHON paboTe 1o MOBEPXHOCTHBIX SBJICHUU U COCTAaBJICHUS IPOTOKOJIOB paboTam.
3a1aHHON (popme CBOMCTB UCIIEPCHBIX cucteM, | st JIP. Bermonaunn 2/3
U TIPEICTABUTH PE3YJIbTAThI Ymeer: 06paboTaTh U MPaKTUYECKHUX
AKCIIEPUMEHTOB B (popme pacCYUTHIBATh 110 3aJIaHUH.
oTYeTa SKCNEPUMEHTAIbHBIM
JTAHHBIM KOJIUYECTBEHHEIC
XapaKTEPUCTUKU
aZICOPOITMOHHBIX
MPOIIECCOB, CMAUYMBAHUS U
MPEACTABIATH PE3YJIbTATHI
JKCIIEPUMEHTOB B (hopme
oT4eTa 1Mo 3aJaHHON opme
N Knke.1 3HaTh. TEOpETUYECKHUE OCHOBBI | 3HaeT: Bnaneer K, K,




3HaeT TeOPETUYECKUE KOJJTOUJTHON XUMUH : TEPMHHOJIOTHIO U MAaTepHaoM, 0,113
OCHOBBI 0a30BBIX OCHOBHEIE 3aKOHBI U MOHATUIHBIM arrnapar NPEACTaBICHHBIM
XAMUYECKUX TUCLUTUINH 3aKOHOMEPHOCTH, KOJUIOUJTHOM XUMMH, B paszzeie 4.3 (3)
(HEOpraHu4ecKou, OIKMCHIBAIOIIE TEPMUHOJIOTHIO U Bonpocsr st
OpraHUYeCcKoM, [IOBEPXHOCTHBIE SABJICHUS, U MOHATUMHBIN anmnapar YCTHOTO
AHAJIMTUYECKOM, OIIPENEIAIONINE IIOBEICHUE U KOJUIOUTHOM XUMMH, cobecenoBanus,
¢busnueckoil xumum, CBOMCTBA JUCIIEPCHBIX CUCTEM. | 3aKOHOMEPHOCTH KomnokBuym 2,
XUMHH YMerhb: IpUMEHSTh aJIcOpOITMU Ha TPAHHULIC NeNe 1-10.
BBICOKOMOJIEKYIAPHBIX TEOPETUYECKHUE OCHOBBI pazznena a3 v BIUSTHUI
COCIMHEHNH, XUMIYSCKUX KOJJIOUJHON XUMUH MPH aJICOPOITMOHHBIX CJIOEB Ha Pemmn 2/3 n3
OCHOB OHOJIOTHYECKHX AHAJIU3€E MOTYYEHHBIX CMa4yuBaHUE U OP. BCCX
IIPOLIECCOB.) ¥ CIIOCOOBI UX | AKCIIEPUMEHTAIbHBIX CBOICTBa TUCHIEPCHBIX IIPAKTUICCKUX
HUCIIOJIb30BaHUS IpU pe3yJIbTaTOB U JJIs1 PCIICHUA CHUCTEM. 3amannii B KP,
pelIeHn KOHKPETHBIX THUIIOBBIX YHCIECHHBIX U Ymeer: npuMeHITh NpeACTaBUII
XUMHUYECKUX 3aa4 rpaduyeckux y4eOHBIX 3a7]a4. | TEOPETUYECKUE 3HAHUS oT4eTsl 1o JIP.
ITIOBEPXHOCTHBIX SIBJICHUI Beimonuun 2/3
JUISL pEIICHUS] TUTTOBBIX MPAKTHICCKHUX
YHCJIEHHBIX U IpapUUecKux 3a/1aHHH.
yueOHBIX 3a]1a4 U aHallu3e
[MOJIyYEHHBIX
OKCIEPUMEHTAIBHBIX
pe3ynbTaTOB.
4 Baaneer: Baageer Brimoaaun JIP u VO, O
Onexrpokunernd | MAKpk-32 HaBBIKAMHU IIPOBEICHUS DKCHEPUMEHTATLHBIMA peacTaBuil
eckue sBieHusA B | IIpoBoaut XUMHAYECKUX IKCIIEPUMEHTOB HaBBIKAMHU HU3Yy4YECHUS OTYETHI 110
JHACIIEPCHBIX DKCIIEPUMEHTAIbHEIE IIpY UCCIIENOBAaHUHU DIIEKTPOKUHETUYECKUX 1a00paTOPHBIM OK3aMm
cHcTeMax paboTHI 1O TOTOBBIM MMOBEPXHOCTHBIX SIBJICHUHN U SIBJIEHUM 110 paboTam. €H
METOAUKaM paboTe ¢ TUCIePCHBIMU MPEAT0KEHHBIM
CUCTEMAMH 110 TOTOBBIM METOIUKaM.
METOIUKAM.
NAK k43 3HaTh: TEOPETHUECKUE 3naer: Bnaneer VO, O,
CocraBisieT IPOTOKOJIBI OCHOBBI KOJUIOWTHOM XUMHH MOHATUMHBIN anmnapar u MAaTepUaJIOM, K, I13
HCIBITAHUM, OTYETHI O 3HaTh: NPaBUJIA COCTABIICHUS | OCHOBHBIE IPEACTABICHHBIM




BBITIOJTHEHHOU paboTe 1Mo
3amanHou hopme

MPOTOKOJIOB UCIIBITAHUI
XUMHUYCCKUX SKCIICPUMCHTOB U
OTYETOB MPU UCCIEAOBAHUU
MMOBCPXHOCTHBIX SIBJIEHUU U
paboTe ¢ qUCIepCHBIMU
CHUCTEMaMHU.

AIIEKTPOKUHETHYECKHE
SIBJICHUSI, KOJIMUECTBEHHbIC
XapaKTePUCTUKU
AIEKTPOKUHETUYECKUX
siBieHui, crpoenue J[9C.
3HaeT: npaBuiia

B paznene 4.3(4)
Bomnpocsr qys
YCTHOT'O
cobeceq0BaHus,
KOJUIOKBUYM 3,
Borpockl Ne 5-8.

YMeThb: IpoBOIUTH OOPAOOTKY | COCTaBIIEHUSI IPOTOKOJIOB [IpencraBun
pe3yIbTaTOB XMMHUYECKUX ns JIP. MPOTOKOJIBI U
JKCIIEPUMEHTA NPU YmMmeer: 06paboTath OTYETHI MO
HCCIICIOBAHUU AKCIIEPUMEHTAJIbHbBIC 1a60paTOPHBIM
MMOBEPXHOCTHBIX ABJICHUN U JIAHHBIE U PacCYUTATh paboTam.
CBOMCTB JTUCIIEPCHBIX CUCTEM, | KOJIMUYECTBEHHbBIC Boimonaun
U IIPEICTABUTH PE3YJIbTAThI XapaKTEPUCTUKU PaKTUYECKUE
IKCIIEPUMEHTOB B (hopMe AIEKTPOKUHETUYECKUX 3a/1aHuUsl.
oTyera SIBIICHUI:
ANEKTPOPOPETUUECKYIO
CKOpOCTb, BEJINUUHY U
3HaK J13€Ta-MOTEHIINAaA,
MIPEACTABIISATH PE3YJIbTAThI
AKCIIEPUMEHTOB B (hopMe
OTYEeTa 0 33JaHHON
dbopme
N AKks.» Baagern: Baaneer: HaBBIKAMH [IpencraBun VO, O
BrinonHseT ctangapTHble | HABBIKaMU PabOTHI C paboTHI HA YCTAHOBKAX JJIsl | OTYETHI IO
onepaluy Ha COBPEMEHHBIMH XUMHYECKHUMH | 3JIeKTpodopesa, 1a00paTOPHBIM
BBICOKOTEXHOJIOTUYECKOM | MpubopamMu 1 Ha ONTHYECKUX MUKPOCKOTaX, | paboTam
000pyIOBaHUY /ISt BBICOKOTEXHOJIOTUYECKOM B TOM YHCIIE C
XapPaKTEPUCTUKU CHIPbS, 000py1I0BaHNU, TPUMEHSIEMOM | KOHJICHCOPOM TEMHOTO
MPOMEXYTOUHOU U MIPU UCCIIEI0BAHUU OJISL.
KOHEYHOU MPOTYKIINU MMOBEPXHOCTHBIX SIBJICHUH U
XUMHUYECKOTO CBOMCTB JTUCIIEPCHBIX CUCTEM
TIPOM3BOJICTBA
N Knke.1 3HaTh: 3naer: Bnaneer K, K,




3HaeT TeOPETUYECKUE TEOPETUYECKHNE OCHOBBI TEPMHHOJIOTHIO, OCHOBHBIE | MAaT€pUATIOM, 0,113
OCHOBBI 0a30BbIX KOJUIOUTHOM XUMHUH : AIEKTPOKUHETUYECKUE MpeACTaBICHHBIM
XUMHUYECKUX AUCIUIUINH OCHOBHBIE 3aKOHBI U SIBJICHUS U UX B paszere 4.3(4)
(HEeopraHM4ecKo, 3aKOHOMEPHOCTH, KOJIMYECTBEHHBIE Bomnpocs mist
OpraHUYeCcKoM, ONUCHIBAIOLINE XapaKTEPUCTUKU, CTPOCHUE | YCTHOTO
AHATTUTUYECKOM, MMOBEPXHOCTHBIE SIBJICHUS, U JDC, MeTonbl moydyeHust | codeceroBaHus,
(hbU3UYIECKON XUMHH, OTIPEICTISAIONINE ITOBEICHUE U T10hOOHBIX U Komnoksuym 3,
XUMHUU CBOWCTBA TUCTIIEPCHBIX CUCTEM. | JIMOPHUIBHBIX AucriepcHbIx | NoNe 5-8.
BBICOKOMOJIEKYJISIPHBIX Ymern: CHCTEM. Pemmn 2/3 u3
COCIMHCHHH, XUMUYECKUX | IPUMEHSTh TEOPETUUCCKUE Ymeet: npuMeHsITh BCEX
OCHOB OHOJIOTHYECKHX OCHOBBI KOJIJIOUJTHOM XUMHUHU TEOPETUYECKHE 3HAHUS 00 | MPaKTHUYECKUX
MIPOIIECCOB.) U CIIOCOOBI UX | MPU aHATU3E MOTYYEHHBIX BIIEKTPOKUHETUYECKUX 3aganuii B KP,
WCIIO0JIb30BaHUS IPU AKCIIEPUMEHTAIIbHBIX SBJIICHUSIX JUJIS1 PELLICHUS IpPEICTaBUII
pelIeHUN KOHKPETHBIX pPEe3yNbTATOB | JIJISl PEIICHUS TUTIOBBIX YHUCIIEHHBIX U otuetsl 1o JIP.
XUMHUYECKUX 33]a4 TUIIOBBIX YHUCJIEHHBIX U rpaduyecKkux yaeOHBIX Brinonnun
rpaduyecKuX YIeOHBIX 3a7a4d. | 3334 ¥ aHAJIN3e MPaKTUYECKUE
MOJIYYEHHBIX 3a/1aHMUsL.
AKCIIEPUMEHTAIIbHBIX
pe3ynbTaTOB.
5 lucniepcHbie Baaneer: Baaneer Bemomamn JIP u YO, O
CUCTEMBI. NKnk-32 HaBBIKAMU MPOBECHUS AKCIEPUMEHTAIbHBIMU MpPEICTaBUII
JInodobubIe U [TpoBoaut XUMHUYECKHUX IKCIIEPUMEHTOB HaBBIKAMH TIOJIYYCHHS 1 OTYETHI 10
TUO(UIBHBIE AKCIEPUMEHTAIIbHbBIE MIPU UCCIIEI0BAHUU UCCIe0oBaHMs THOPOOHBIX | TaOOPATOPHBIM OK3aM
JTUCTIEPCHBIE paboTHI IO TOTOBBIM MOBEPXHOCTHBIX SBJICHUH U U THO(PHITBHBIX pabotam. eH
CUCTEMBI. METOANKaAM paboTe ¢ qUCTIepCHBIMU JIUCTIEPCHBIX CUCTEM.
CHCTEMaMH T10 TOTOBBIM
METOMKAM.
WK 142 3HaThb: 3uaer: Bnaneer VO, O,
. TEOPETHUUECKHE OCHOBBI TEPMUHOJIOTHIO U MaTepuaioM, K, I13
CocraBisieT IPOTOKOJIBI .
KOJUTOUTHOW XUMUH OCHOBHBIE METOJIbI MPEeACTaBICHHBIM

UCTIBITAHUH, OTYETHI O
BBITIOJTHEHHOU paboTe 1Mo
3aJjaHHOI popme

3HaTh: IpaBuia COCTABICHUS
MPOTOKOJIOB UCIIBITAHHI
XUMHUYECKUX DKCIEPUMEHTOB U

NOJTy4eHUs: TUOPOOHBIX U
THO(GUITBHBIX TUCTIEPCHBIX
CHCTEM.

B paznene 4.3 (5)
Bonpocsr st
YCTHOTO




OTYETOB NP HCCIEA0BaHUU
MOBEPXHOCTHBIX SBJICHUM U
paboTe ¢ qUCIepCHBIMU

3Haert:
MpaBUjia COCTABJICHUS
MPOTOKOJIO0B 1 JIP.

cobecenoBaHus,
KOJUIOKBHYM 3,
BOMpochl Ne 1-4,

CHUCTEMaMU. Ymeer: pacniuceBaTh [IpencraBun

Ymersn: MULEIUISIPHBIE (GOPMYJIBI IPOTOKOJIBI U

MIPOBOAMTH 00pabOTKY 1o OOHBIX 301IeH, OTYETHI 1O

pEe3yNbTaTOB XUMHYECKUX 0o0pabaThIBaTh 1a00paTOPHBIM

AKCIEPUMEHTA IIPU AKCIEPUMEHTAJIbHBIE paboram.

HCCIIE0BAHUHT JTAHHBIE MCCIIEIOBAHUS Brinonnun

MMOBEPXHOCTHBIX SIBJICHUHN U 30JIel C MPUMEHEHUEM MPAKTUYECKHE

CBOICTB IUCHEPCHBIX CUCTEM, | (POTOKOIOPUMETPUH, 3a/1aHHUsL.

Y NIPEJICTABUTD PE3YJIbTAThI anekTpodopesa,

HKCIIEPUMEHTOB B hopMme MIPEACTABIISATH PE3YJIbTAThI

oTuera IKCIIEPUMEHTOB B (hopMe

OTYETA 0 33JaHHOU
dbopme

MK ks Baanersb: HaBbikaMu paboThl ¢ | Baaaerb: HaBbIKaMu IIpencraBun VO, O
BrinonHsieT cTangapTHBIE | COBPEMEHHBIMU XUMUYECKUMH | pabOThI Ha OTYETHI 1O
onepaluy Ha npubopaMu U Ha dboTokoIOpUMETpax, 1a00paTOPHBIM
BBICOKOTEXHOJIOTUYECKOM | BBICOKOTEXHOJIOTHYECKOM ONTHYECKUX MUKPOCKOTax | paboram
000pyIOBaHUU TS 000py/I0BaHUH, TPUMEHSEMOM | C KOHIEHCOPOM TEMHOTO
XapaKTEPUCTUKH ChIPbS, MIPU UCCIIEIOBAHUN TOJIsI, MPUMEHSEMBIX TIPH
MIPOMEKYTOUHOU U MOBEPXHOCTHBIX SBJICHUU U UCCIE0BAaHUHT
KOHEYHOU MPOTYKIIMU CBOWCTB JUCIIEPCHBIX CUCTEM | TUCTIEPCHBIX CUCTEM
XUMHYECKOTO
MPOU3BOJCTBA
N K 1xe.1 3HaTh: 3naer: Bnaneer K, K,
3HAET TEOPETUUYECKHE TEOPETUYECKUE OCHOBBI TEPMHUHOJIOTUIO U MaTepUaJIOM, O, I13
OCHOBBI 0a30BBIX KOJJIOUJHON XUMUH : OCHOBHBIE METO/IbI MpeACTaBICHHBIM
XUMUYECKUX TUCIUTUTH OCHOBHBIE 3aKOHBI U nonydeHus muopoOHbIX U | B pasmene 4.3(5)
(HEeopraHM4ecKo, 3aKOHOMEPHOCTH, TMO(UIBHBIX AUCTIEPCHBIX | Bompock! amst
OpraHHYeCcKOH, ONKMCHIBAIOIIINE CHCTEM. YCTHOTO
aHAJIUTHUYECKOMH, MOBEPXHOCTHBIE SABJIEHUS, U YMmeer: cobece0oBaHus,




(hbU3UYIECKON XUMHUH,
XAMUH
BBICOKOMOJIEKYJISIPHBIX
COCIUHCHMI, XUMHUICCKHUX

OTIPEIETISIONINE TTOBEJICHUE U
CBOﬁCTBa l[I/ICHepCHBIX CHUCTEM.
YMeTh:

IPUMEHATH TEOPETUIECKHE

IMPUMCEHATH TCOPETUUCCKHUC
SHaHUA O AUCTICPCHBIX
CUCTEMAX Ui PCIICHUA
TUIIOBBIX YHUCJIICHHBIX U

Komnoksuym 3,
NeNe 1-4,
Pemnn 2/3 u3
BCEX

OCHOB OHMOJIOTHYECKUX OCHOBBI KOJJIOMHON XUMHH rpagu4ecKux yd4eOHbIX MPAKTUYECKHUX
MIPOLIECCOB.) ¥ CIIOCOOBI X | MIPH aHAJIN3E TOTYyYCHHBIX 3a7a4 U aHaIu3e 3aganuii B KP,
KCTOJIb30BAaHUS TIPU AKCIEPUMEHTAIBHBIX MOJTYYEeHHBIX MPEACTaBUII
pelIeHNU KOHKPETHBIX pEe3yAbTATOB U JIJIsl PEIICHUS AKCIIEPUMEHTAIIbHBIX oTueTsl 1mo JIP.
XUMHYECKHX 3a7a4 THUITOBBIX YHCJICHHBIX U pe3yJIbTaTOB. Brmonann
rpaduyecKuX y9eOHBIX 3a7ad. MPaKTUYECKUE
3aJIaHus.
5 YcroiunBocTh Buaageer: Baageer Brmoaaun JIP u VO, O
Y KOaryJsiius NIK k3.2 HaBBIKAMH MPOBEICHUS AKCIIEPUMEHTAIbHBIMU MpeICTaBIII
JUCTIEPCHBIX [IpoBoaut XUMHUUYECKUX IKCIIEPUMEHTOB HaBBIKaMHM OTIPEICTICHUS OTYETHI I10
CHCTEM IKCIIEPUMEHTAIIbHBIC MIPU UCCIIEIOBAHUU YCTOMYHUBOCTH U 1a60paTOPHBIM DK3aMm
paboTHI IO TOTOBBIM MOBEPXHOCTHBIX SIBJICHUH U KOAaryJisiliii TUCIIEPCHBIX paboTam. eH
METOIUKAM paboTe ¢ JUCTIEPCHBIMU CHCTEM.
CHCTEMaMH MO0 TOTOBBIM
METOIUKAM.
3HaTh: 3naer: Bnaneer VO, O,
TEOPETUYECKUE OCHOBBI TEOPETUYECKUE OCHOBBI MaTepUaIoM, K, 113
KOJUIOMAHON XUMHU byHIaMeHTalIbHON MPEICTABICHHBIM
3HaTh: IpaBUiIa COCTABIICHUS MpoOJIEMBbI KOJIJIOMTHON B paznene 4.3(5)
N K k43 MIPOTOKOJIOB UCIIBITAHUI XUMHH — YCTOMYUBOCTH Bomnpocsr qis
CocraBiser mpOTOKOJIbI XUMUYECKHUX IKCTIEPUMEHTOB U | TUCTIEPCHBIX CHCTEM; YCTHOTO
HUCIBITAHUH, OTYETEI O OTYETOB P UCCIIEIOBAHUU METObI OBBIIICHUS U cobece0BaHus,

BBITIOJTHEHHOU paboTe Mo
3aJjaHHOI popme

MMOBEPXHOCTHBIX SIBJICHUN U
paboTe ¢ TUCTIEPCHBIMU
CHCTEMaMH.

Ymern:

MIPOBOAMUTH 00pabOTKyY
PE3YJIbTATOB XUMHUYCCKUX

HapyIIEHUs arperaTuBHOM
U CeMMEHTAllMOHHOMN
YCTOMYUBOCTH.

3Haer: npasuia
COCTaBJIEHUS TPOTOKOJIOB
s JIP.

KOJUIOKBUYM 4,
Bonpockl Ne 1-6.
[IpencraBun
MPOTOKOJIBI U
OTYETHI T10
71a00paTOPHBIM




IKCIIEPUMEHTA MPHU ¥Ymeer: o6paboTaTh pabortam.

UCCIICIOBAaHUU pe3yIbTaThI Beimonaun

MOBEPXHOCTHBIX SIBJICHUH U JMCTIEPCUOHHOTO aHAJIN3a; | MPAKTHYECKHE

CBOWCTB IUCIIEPCHBIX CUCTEM, | MPOIIECCOB KOATYIISAIINH, 3a/laHusl.

U TIPEJICTAaBUTh PE3YIIbTATHI NPECTABIATh PE3YIbTATHI

HKCIEPUMEHTOB B (popme HKCIEPUMEHTOB B (popme

oTyera oT4eTa 1o 3aJaHHOM

dopwme.

MK ks Baagern: Baagern: [IpencraBun VO, O
BrImonHseT cCTaHIapTHEIE | HABBIKAMU PA0OTHI C HaBBIKaMU pabOTHI Ha OTYETHI TI0
OIepaluu Ha COBPEMECHHBIMUA XUMUYECKUMHU | (POTOKOJIOPHMETPAX, 71a00paTOPHBIM
BBICOKOTEXHOJIOTHYECKOM | TprOOpaMu U Ha CeIMMEHTOMETpAX, pabotam
000pyI0BaHUM IS BBICOKOTEXHOJIOTHYECKOM KOHJIYKThOMETpaX,
XapaKTePUCTHKH CHIPhS, 000py/IOBaHUH, IPUMEHSEMOM | IIPUMEHSIEMBIX TIPU
MIPOMEKYTOUHOU 1 NIPU UCCIICTOBAaHUH UCCIICIOBAaHUU
KOHEYHOU TPOTYKIIUN MOBEPXHOCTHBIX SIBJICHHUN 1 JUCTICPCHBIX CUCTEM
XHUMHAYECKOTO CBOWCTB JIUCIICPCHBIX CUCTEM
TIPOU3BOJICTBA
NAKT k6.1 3HaTh: 3Haer: Brnaneer K, K,
3HaeT TeOPETUICCKHE TEOPETUICCKHE OCHOBBI TEOPETUIECCKHE OCHOBBI MaTepHUAaJIOM, O, I13
OCHOBBI 0a30BBIX KOJUTOMTHON XUMUH : byHIaMeHTalbHON PEICTaBICHHBIM
XUMUYECKUX TUCIUTUIUH OCHOBHBIE 3aKOHBI U poOJIEMBbI KOJIJIOUTHON B paznene 4.3(5)
(HEOpraHUYecKoi, 3aKOHOMEPHOCTH, XUMHH — YCTOMYUBOCTH Bompocsr mist
OpPTaHUYECKOM, OTIMICHIBAIOIINE JTUCTICPCHBIX CUCTEM; YCTHOTO
AHAITUTUYECKOMH, MOBEPXHOCTHBIC SIBIICHUS, U METO/IbI OBBIMICHUS U cobeceoBaHus,
(bU3HYECKOI XUMUH, OTIpe/ICIIAIONINE TIOBEICHUE M | HapyIeHus arperatuBHoi | KommokBuym 4,
XUMHAH CBOICTBA TUCHIEPCHBIX CUCTEM. | U CEAMMEHTAIMOHHON NeNe 1-6.

BBICOKOMOJIEKYIAPHBIX
COEINHEHNH, XUMHUYIECKUX
OCHOB OMOJIOTHYECKUX
MIPOILIECCOB.) ¥ CIIOCOOBI X
WCIIOJIb30BaHUS TIPH
peH_IeHI/II/I KOHerTHLIX

YMmern:

MIPUMEHSATh TEOPETUUECKUE
OCHOBBI KOJUIOUTHON XUMHH
[IPY AHAJIA3€E TTOTYYEHHBIX
AKCIEPUMEHTAIBHBIX
pEe3yJbTATOB U ISl PEIICHUS

YCTOMUYHBOCTH.

Ymeer:

IIPUMEHATH TEOPETUYECKUE
3HaHUs 00 YCTOMYUBOCTH
JIMCIIEPCHBIX CUCTEM [T
pELICHUS TUIIOBBIX

Pemmn 2/3 u3
BCEX
MPaAKTHYECKUX
3aganuii B KP,
TpeACTaBUI
oTueTkI 110 JIP.




XUMHUYECKHX 334 THIIOBBIX YHACJIEHHBIX U YHCJIEHHBIX U rpaduueckux | BoimomHumn
rpaduvecKkrx yaeOHbIX 3a7a4u. | y4eOHBIX 33/1a4 U aHAJIU3€ | IPAaKTUYECKUE
MOJIyYEHHBIX 3a/1aHHUsL.
AKCIIEPUMEHTAIbHBIX
pEe3ynbTaTOB.
6 Baaneer: Baageer Brimomawnn JIP u YO, O
Mukporereporex HaBBIKAMU MPOBECHUS SKCIEPUMEHTAIbHBIMU IIPEICTABUII
HbIE TUCTIEPCHBIE | 1o Mimcas XUMHUYECKUX 3KCIIEPUMEHTOB HaBbIKaMU IOJyYEHUS OTYETHI 11O
CUCTEMBI HpOBOI{I/I’.F IIPU UCCIIEIOBAaHUU } KOHLICHTPUPOBAHHBIX, 1a00paTOPHBIM
MOBEPXHOCTHBIX SIBJICHUN U BBICOKOKOHILIEHTPUPOBAHH | paboTam.
SKCIEPUMEHTAIIbHbIE
50TLL [10 FOTOBLIM paboTe ¢ qUCIepCHBIMU BIX 3MYJIbCUH, METOJaMU
ba CHUCTEMAaMH I10 TOTOBBIM oOpamienus a3 IMyIbCUH,
METOANKaAM
METOANKAM. ONpeleNICHUsl THUIla
AMYJIbCUH, IPOBEIECHUS
JUCIIEPCUOHHOr0 aHaJINu3a
JUCIIEPCHBIX CUCTEM.
3HaTh: 3HaeT: Bnaneer VO, O,
TEOPETUUECKHNE OCHOBBI TEPMHUHOJIOTHIO U MaTepHAIIOM, K, I13
KOJUIOUTHOM XUMHUH MOHSITUHMHBIN anmnapar IIPEJCTaBICHHBIM OK3am
3HaTh: IPaBUJIA COCTABJICHHUS | KOJUIOMIHOM XMMUH, B pazzerne 4.3(6) CH
IIPOTOKOJIOB MCIIBITAHUN KJaccuukanuy sMyabcuii | Bompocs! qis
XUMHYECKHX IKCIIEPUMEHTOB U | U CYCIIE€H3Ul, OCHOBHbBIE YCTHOTO
N K k43 OTYETOB IIPU UCCIIEAOBAHUN CHoCOOBI UX MOTYyYEHHUS, cobecei0BaHus,

CocTaBnsieT IpOTOKOJIBI
UCTIBITAHUH, OTYETHI O
BBITIOJTHEHHOU paboTe 1Mo
3aJjaHHOI popme

MOBEPXHOCTHBIX SIBJICHAHN U
paboTe ¢ TUCTIEPCHBIMU
CHCTEMaMH.

Ymern:

MIPOBOAUTH 00pabOTKyY
PE3YJIbTAaTOB XMMUYECKUX
IKCIIEPUMEHTA TIPH
UCCIIeJOBAaHUH
MMOBEPXHOCTHBIX SIBJICHUN U
CBOMCTB AUCTICPCHBIX CUCTCM,

MPUHIUIIBI CTAOUITU3 AT
Y HapylIeHUs
arperaTuBHOM U
CeMMEHTAIIMOHHOM
YCTOMUYNBOCTH

3Haer: npaBuna
COCTaBJICHUS TTPOTOKOJIOB
s JIP.

¥Ymeer: oO6paboTath
pe3ynbTaThl

KOJUIOKBUYM 4,
Bonpockl Ne 7-8.
[IpencraBun
MPOTOKOJIBI U
OTYETHI T10
1a00paTOPHBIM
pabortam.
Beimonaun
MPAKTHYECKHE
3a/1aHusl.




Y TIPEJICTAaBUTh PE3YIbTATHI
HKCIEPUMEHTOB B (popme
oT4era

CeIMMEHTAllMOHHOTO
aHaJIM3a U UCCIIeI0BAHUS
KOHIEHTPUPOBAHHBIX U
BBICOKOKOHILIEHTPUPOBaHH
BIX SMYJIbCHIL;
MPEACTaBUTh PE3YJIbTATHI
HKCIIEPUMEHTOB B hopMme
OTYETA IO 33JIaHHOU

dbopwme.
NAK ks Baagern: Baaneer: [IpencraBun YO, O
BeinonHser cranaapTHble | HABBIKAMH paOoThI ¢ HaBbIKaMU pabOThI Ha OTYETHI 110
orepaluu Ha COBPEMEHHBIMH XUMUYECKUMH | KOHIYKTOMETpaXx, 1a00paTOPHBIM
BBICOKOTEXHOJIOI'MYECKOM | MPpUOOpaMu U Ha pedpakTomerpax, paboram
000pYyIOBaHUM IS BBICOKOTEXHOJIOTMYECKOM ONTUYECKHUX MUKPOCKOMAX,
XapaKTEPUCTHKH ChIPBS, 000pyI0BaHUH, IPUMEHSAEMOM | IPUMEHSIEMBIX IIPU
IIPOMEXYTOUYHOH U IIPU UCCIEI0OBAaHUU aHaJn3e
KOHEYHOW NPOAYKIHH [IOBEPXHOCTHBIX SIBJICHUH U MHUKpPOI€TepOreHHbIX
XUMHYECKOTO CBOICTB IUCIIEPCHBIX CUCTEM | CUCTEM
ITPOU3BOJICTBA
N K ke 3Harn: 3naer: Bnaneer K, K,
3HaeT TEOpETUIECKHE TEOPETUYECKHE OCHOBBI TEPMHUHOJIOTHIO U MaTepUaloM, O, 113
OCHOBBI 0a30BBIX KOJUIOM/IHON XUMUU : MOHSTUMHBIN anmapar MIpe/ICTaBICHHBIM
XUMHUYECKHUX JUCIUIIINH OCHOBHBIE 3aKOHBI U KOJUIOMTHON XUMUH, B paznene 4.3(6)
(HEeOpraHu4ecKou, 3aKOHOMEPHOCTH, KJaccupuKkanuu smynbcuit | Bornpocs! ans
OpPraHUYECKOM, OIMCHIBAIOLINE U CYCIIEH3UI, OCHOBHBIE YCTHOTO
aHAJIUTUYECKOM, MOBEPXHOCTHBIE SBJICHUS, U CrocoObl UX MOJIy4YEHHUS, co0ece0BaHus,
¢buznveckoil Xumuu, OTIpeNIeNAIONINe MTOBeIeHUEe U | MpUHIMIIEI cTabunn3anun | KomtokBuywm 4,
XUMHUU CBOMCTBA JUCIIEPCHBIX CUCTEM. | U HAPYLICHHS NeNe 7-8.
BBICOKOMOJIEKYJISIPHBIX YmeTn: arperaTuBHOM U Permn 2/3 u3
COEIMHEHUI, XUMHUUECKUX | IPUMEHSTh TEOPETHUECKHE CeIMMEHTallMOHHON BCEX
OCHOB OMOJIOTMYECKUX OCHOBBI KOJUIOUJHON XUMHHU YCTOHYHMBOCTH. MIPAKTUYECKUX
MPOIIECCOB.) U CIIOCOOBI MX | TIPU aHATN3€E MOTYyYEHHBIX Ywmeer: 3amanwnii B KP,
VCII0JIb30BAHUS ITPU AKCIEPUMEHTAIbHBIX IIPUMEHSTh TEOPETUUECKUE | MPEACTABUII




pelIeHnr KOHKPETHBIX PE3yNbTATOB U ISl PEIICHUS 3HAHUA O otueTsl 1o JIP.

XHUMHUYCCKUX 3ada4 THUITIOBBIX YHMCJICHHBIX U MHKPOTrCTCPOrCHHBIX Brimomann
l"pa(bI/I‘ICCKI/IX y‘le6HI)Ie 3aJa4. JUCIICPCHBIX CUCTEMAX IJId IMPaKTUYCCKHE
pCIICHUS TUITOBBIX 3aaaHusd.

YHUCIIEHHBIX U rpa)udecKux
yueOHBIX 3aj]a4 U aHaJIu3e
HOJIyYEeHHBIX
SKCIICPUMCHTAJIbHBIX
pe3yJbTATOB.

YO — yernsiit onpoc, Kin — komnokBuym, O — oTuet no tabopatopHoii padore, K — kontposbnas padora, [13 — npaktudeckoe 3agaHue.




KPUTEPUU OHEHUBAHUA PE3YJIBTATOB OBYUEHUAA:
NPOMENCYMOYHAS AMMeCmayus — IK3AMeH

B coomeemcmesuu ¢ banvro-petimuncosoii cucmemout UI'Y 0nst nonyuenusi oonycka K
aK3amery no oucyuniune «Konnouonas xumusy cmyoenmy Heobxooumo Habpamo He meree S0
bannos.

1. OOs3arenbHBIM YCIOBHEM JOIMYCKAa K 3K3aMeHy no oucyuniume «Konnouonas xumusy
ABIIIETCS. BBIMOJHEHHE cTyAeHToM 11 maGopaTopHbIX pabOT MO JaHHOW JUCIMILIMHE,
MOArOTOBKAa M cJaya Bcex OTYETOB IO JIP, BBITONHEHHWE NPAKTUYECKHUX 3aJaHU B BUIE
KOHTPOJIbHBIX PAa0OT M KOJUIOKBUYMBI. [Ipu BbIONHEHWH JAaOOPATOPHBIX paboT
olleHUBaeTcs TexHuKa BbimoiHenus JIP, odopmienune mnporokona, odopmieHHE U
CoJlep’)KaHHWE OTYETOB, BKJIIOYAIOIIEE pacueThl TEPMOJMHAMUYECKHMX U  (PUIUYECKHUX
BEJIMYMH, BBIBOJ Pa3MEPHOCTH, YMCHHE IMPEACTABICHUS W BBINOJIHCHUS 3aJlaHUd TIO0
rpaduueckomMy MaTepuaiy, BhIMOIHEHHE MPAKTUUYECKHUX 3a1aHuil mo Teme JIP.

2. Orcuer no kxaxaoi JIP omnenwmBaercs B 4 OGamra. Kputepun onenuBanus otdera mno JIb
cleayoIue:

a) Harncana 11einb JIb u kpatkoe Teopernueckoe obocHoBanue (0.5 0),

0) mpuBeeHbI POPMYJIBI JUIS pacueTa U ypaBHEHUS XuMUUeckux peakiuii (0.5 6),

B) MPaBUJILHO BBITIOJIHEH PAacieT COOTBETCTBYIOIINX BEIMYNH, BBIBEJICHBI PA3MEPHOCTH ITHUX
BEJIMYMH, IpoBeieHa (mpu HeoOxoauMocTh) Tpadudeckas 00paboTKa pe3ysbTaToB, ClIelaH
BBIBOJI 10 MTOJIy4CHHBIM pe3yibTaram (3 0),

n) [Tocne TpexkpaTHOrO BO3BpAIEHHsI OTYETa CTYJCHTY OLIEHKA 3a OTYET CHUXkaeTcs Ha 1
Oas.

e) [ToowmpurensHo naetcst 1 6 3a cBOEBpeMEHHOE U KAUYeCTBEHHOE HAMKMCAaHUE BCEX OTYETOB
¥ OTJIMYHOC BIIAJICHHE MAaTEPHATIOM.

3. Ipemycmotpeno 4 cobecenoBaHUs IO TEOPETUIECKOMY MaTepHaly B BUAE KOJJIOKBHYMOB.

Kaxxnas Tema orieHuBaeTcst MaKCUMyM Ha 5 Gania.

B

[Tpenycmotpena 1 koHTponbHas paboTa, KOTOpasi OLEHUBAETCSI MAKCUMYM Ha S 0alioB.
MakcumManbHOe KOJIMUeCcTBO 0amioB Ha 3k3amene 30.

o

Ouenka «OTJIMYHO»:

cOpMHpPOBAHHBIE M CHCTEMATH3MPOBAHHBIC 3HAHUS TMpenMeTa, CPOPMHPOBAHHBIC
YMEHHUSI ¥ HABBIKM KOMIUIEKCHOTO HCIIOJIb30BAaHHS TEOPETUYECKUX OCHOB KOJIOMIAHON XHMHH,
NPUMEHEHHS METO/JOB W TOAXOJ0B MJAaHHOW JAWCHUIUIMHBI TPH PEHICHWH YYEeOHBIX U
HPAKTUYECKHX 3a/1a4 Pa3InIHOrO YpoBHs cioxHocTH (86-100 6asnoB).

Onenka «xopomoy:

B LIeJI0M, C(hOPMUPOBaHHBIE, HO COJIEpIKalllMe OTIeNbHbIe MPOOebl 3HaHUS HpeaMeTa
«KonnmougHast XuMus», METOJIBI M IOJXO/IbI U3y4aeMOM JUCHUIUIMHBI IPU PeIIeHUH Y4eOHBIX U
NPaKTUIECKHUX 33/1a4 ¢ MUHUMAIBHBIM KOJMYECTBOM OIIMOOK HEMPUHIMITHAIBHOTO XapakKTepa,
HaJIMYMe HAaBHIKOB MPUMEHEHUS METOJIOB M TOAXOJI0B M3y4aeMOl AMCIUILUIMHBI TPH PEIICHUN
y4eOHBIX U MPAKTHYECKUX 3a7a4 0a30B0ro ypoBHs (71 - 85 Gaios).

OHeHKa «yIIOBJIeTBOpI/ITeJIbHO)):

HECHCTEMATU3MPOBAHHBIC 3HAHUS MpeaMera, (BiageeT MOHATHUHBIM — aIapaToM
KOJUIOUJHOM XWMUH, 3HA€T OCHOBHBIC 3aKOHBI, MOXET TMPUBECTH OTJACIbHBIC MPUMEPHI, HO
JIOMYCKAaeT HETOUYHOCTH B (DOPMYJUPOBKAX M BBIBOJAX), YACTUYHO C(HOPMHUPOBAHHBIC YMEHUS W
HaBBIKM . JOMYCKAeT HETOYHOCTU M OIIMOKU B MPUMEHEHUH TOJIYYCHHBIX 3HAHUH MPU PEIICHUN
pacyeTHBIX U rpaduyeckux 3aaad 6azoBoro yposus (60-70 6asos).



OuneHka «Hey10BJIeTBOPUTEIbHO !

¢parMeHTapHOE 3HAHHE TpPEAMETa, OTCYTCTBHE YMEHUH W HAaBBIKOB IPUMEHEHUS
METOAOB MW MHNOAXOOJ0B OUCIHUIIIINHBI ((KOJ'IJ'IOI/II[HaH XAMUA» MPU PCHICHHUU y‘-Ie6HBIX 3aa4
6a3oBoro ypoBHs (MeHee 60 Oas1oB).

Pa3paboTumnkmu:

A
/ /& - i npodeccop JI.b. benbix
£
[Iporpamma cocraBiena B coorBercTBHUH ¢ TpeboBanmsimMu PI'OC BO u  yuerom
pexomenaanuii [IOOIT o nanpasnenuto u npodwmitro noarotropku 04.03.01 — «Xumusy.

[TporpamMma paccMoTpeHa Ha 3aceianuu Kadeapsl (GU3HUECKON ¥ KOJUTOUIHON XUMUN
«8» nrons 2023 r.

S
ITpotokon Ne 6  U.o. 3aB. kadeapoii .//3 ‘*’/‘% / J1.b. benbix /

Hacmoswas npocpamma, He Modcem Oblmb 60CNpouU36edena Hu 6 Kakou gopme Oe3

npeosapumenbHo20 NUCbMEHHO20 paspeueHus Kagheopvl-paspadbomyuxa npoepammol.



