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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 CTYICHTOB XHMHYECKOTO (paKyJIbTeTa C COBPEMEHHBIM COCTOSIHUEM YUYCHHUS O
MOBEPXHOCTHBIX SIBJICHUAX U JUCIEPCHBIX CHUCTEMax, OCOOBIMHM CBOMCTBaMH MOBEPXHOCTU
pasznena ¢as;

b) 3akpenuTh HEOOXOIMMBINA MOHATHUHBIA amMapaT, OCHOBHBIC 3aKOHBI M 3aKOHOMEPHOCTH,
ONMCHIBAIOLIUE TIOBEPXHOCTHBIE SIBJICHMS, 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 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 POJHM M MECTE KOJUIOMIHOW XMMUHU B HAHOHAYKaX, HAHOTEXHOJIOTUU
U B poheCCHOHATbHON AESITETbHOCTH.

Il. MECTO JUCIMIIJIMHBI B CTPYKTYPE OIIOII BO:

Juctunmmna «KoyutonaHas XuMUs) OTHOCUTCS K 0a30BBIM TUCIHILIMHAM BapHaTHBHOM

gactu (61.B.03).

2.2. s w3ydeHWs NaHHOW Yy4eOHOW IUCHMIUIMHBI HEOOXOAMMBI 3HAHWS, YMCHHS U
HaBBIKH, (OPMUpPYEMbIE TPEIIIECTBYIOUIMMH TUCIUIUIMHAMU, & UMEHHO:
«Matemarukay (51.0.10),
«Mexanuka u MonekyispHas dusuka» (51.0.13),
«O6mas xumust. Xumus Hemetamwio» (b1.0.16),
«Merannrueckas cBsi3b. Xumus Metauioy (51.0.17),
«JlononuuTenbHBIC TaBbl MaTeMaTukn» (51.0.12),
«Opranndeckas xumus» (51.0.20),
«Ananutuueckas xumus» (51.0.18),
«Duznueckas Xxumusi. XuMuueckas repmoauaamuka» (b1.0.24),
«Dusndeckas XUMHUs. DIEKTPOXUMHUs. XUMHUYecKas KnHeTHKa u Katanu3y (b1.0.25).

2.3 TlepeueHb MOCHEAYIOUIMX Y4YEOHBIX AMCLUUIUIMH, AT KOTOPBIX HEOOXOAWMBI 3HAHUS,

YMEHHMSI U HaBbIKU, OpMUpPYEMbIE JaHHON y4eOHON AMCIUIIIIMHOM:

«Bricokomorekynspubie coenunenusn» (51.0.26),

«OCHOBHBIC KaTATUTHYECKUE MPOIIECCHI TITy00KO# nepepadoTku HepTr» (b1.B.12)

«DPU3NKO-XUMHSI TOBEPXHOCTHO-aKTUBHBIX BetecTB» (b1.B.J1B.02.02),

«Xpomarorpaduueckue Mero sl ananuza» (b1.B.10),

BBITOJIHEHUS! KBATM(UKAIIMOHHBIX paboT U GopMHUPOBaHUS MPOPECCHOHATBHBIX KOMIIETCHIINH.
Konnmounnas xumuu, uMest B KaueCTBE OOBEKTOB HCCIIEJOBAHMS, B OCHOBHOM peaJibHbIE

BEIIECTBA M MaTepHajbl, 3aBepliaeT oOmexuMudyeckoe obpazoBanue. OHa sBIsSeTCA

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

MOBEPXHOCTHBIX SIBJIEHUH M JMUCHEPCHBIX CHCTEM, M PAacCMaTPUBAET MHOTHE CIEHU(pHUECKUe

MPOSIBJIEHUS] TPUPOJBI, KOTOPHIM paHbllle HE YAENI0Ch JOHKHOro BHHUMaHus. Kommounnas

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

XUMHUHU — HAHOXUMHH.



I11. TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA JUCHUITJINHBI

[Ipouiecc ocBOeHWsT JUCHUILUIMHBI HAmpaBiIeH HAa (QOpPMHUPOBAHUE KOMIETEHIIHIA
(amemenToB crnenayrommx kommeTennui) B coorserctBur ¢ ®I'OC BO u OIT BO mo ganHomy

Hanpasnenuio noozcomosku 04.03.01 «Xumusi», npogpune: Xxumus HeQTH U rasa.

Ilepeyens MIaHNPYeMbIX Pe3yJIbTATOB 00yUeHHs MO JUCHUILINHE, COOTHECEHHBIX C

HHAUKATOPaAMH TOCTUKCHU S KOMIeTeHIIii

KoMmnerenuus HNuaukaropsl Pe3yiabTaTsl 00yyeHus
KOMIIeTeHIN i
TIK-6 UK 1x-62 3HaTh. OCHOBHEBIE 3aKOHBI U
Cnocoben o0pabaThIBaTh OO6pabatbIBaeT u 3aKOHOMEPHOCTH, OTMCHIBAFOIITNE
pe3yiIbTaThI MPEJCTABISACT Pe3yIbTaThl | IOBEPXHOCTHBIC SIBJICHUS, U
9KCIIEPUMEHTAIILHO 1a0b0paTOPHBIX UCIIBITAHUN | OINpeNesIoIe OBEACHHE U

MMOJIYYCHHBIX TaHHBIX

U IIOZICYET MOTPELIHOCTEN B
COOTBETCTBUHM C
JNENCTBYIOIMMHU
TEXHOJIOTUYECKUMU
periiamentamu. CoCcTaBIsIeT
OTYEThI O BBHIIIOJIHEHHOM
pabore.

CBOMCTBA TUCTIEPCHBIX CUCTEM.
YMeTh: poBOAUTH 00pabOTKyY
PE3YJIbTaTOB XUMUYCCKUX
IKCIEPUMEHTOB TIPU
WCCJICJIOBAaHUH MTOBEPXHOCTHBIX
SIBJICHUI U CBOWCTB JIUCIICPCHBIX
CUCTEM, TPEICTABUTH PE3YJIbTATHI
IKCIEPUMEHTOB B (popmMe oTyera
Baanerb: HaBbIKaMu
UHTEPIPETALNN PE3yIbTaTOB
XUMHYECKHUX IKCIICPUMEHTOB H
peleHnH y4eOHBIX 3a/1a4.




IV. COAEP)KAHUE U CTPYKTYPA JUCHUITJIMHBI
Tpyn1oeMKOCTh TUCHUIJIMHBI COCTABJIAET 5 3aueTHBIX eqnHnl, 180 yacoB, B TomM unciie 1.0 3ayeTHas enuHuna, 36 4acoB Ha IK3aMeH.
®opMa NPOMEKYTOUYHOM ATTECTANUN . IKIAMEH

4.1 ConeprxaHue TMCUUILIHHBI, CTPYKTYPHPOBAHHOE 110 TEMaM,
€ YKa3aHHeM BH/I0B Y4eOHBIX 3aHATHII U OTBEJIEHHOT0 HA HUX KOJMYeCTBA aKaJeMHYeCKHUX 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 é 6 2 - - 1 1 KOJUIOKBUYM
xuMu. OCHOBHOW MOHSTUIMHBIN anmapar.
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 e
3aJ1aHus, KOJIJIOKBUYM,
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 CHCTEMBL. MeTO bl 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 CBONWCTBA 6 - 8 8 2 2 JIP, HpakTHYecKHe
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. OMynabcun. 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 1AOOPAMOPHBIX pabom npedycmMompend

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

4.2 TlnaH BHeayTUTOPHOH CAMOCTOSITEIbHOM PadoThI 00YYAKOIIHXCS 1O JUCIHIJIMHE

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.
TepmoanHamuka [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 XUMUU
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 110
3aJaHUS KOJUTIOUHON 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 IIOJIy4YEHHE, 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. «/lucrepcHble CUCTEMBI:
«Y npramukpockonus. McciaegoBanne 0.5
o HpOBepKa IMOTYYCHHUE, 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 110 «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 JucniepcHbIe CUCTEMBI. Cm. Ne 1 B cmucke

PEKOMEHyeMOU
OCHOBHOM JIUTEPATYPHI.
[ToaroToBKa K KOJJIOKBUYMY IO TEME Mert. pexomeHaaIum
«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. pekomeHJauu
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. pexomenganuu
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 «/lucriepcHbIe 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. pexkomeHanuu
JUCTIEPCHBIE CHCTEMBI «/lucmepcHbIe 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 ConepixaHue y4ueOHOTro MaTepuasa

Conep:xkanue pa3jieioB ¥ TeM JUCHUNIHMHBI

1. Bsexeunme

DEeHOMEHOJIOTHST KOJUIOMTHOW XMMHH B3aMMOCBSI3b KOJUIOMIAHONW XHMHHU C JAPYTUMH
€CTECTBCHHBIMU JUCHUIUIMHAMUA. OCHOBHBIC TOHSATHS W OIPEACICHUS KOJUIOUIHONW XHUMUHU.
KonuuecTBeHHOE ONpe/ieIecHHe TUCTICPCHOCTH: CTEIICHb JUCIICPCHOCTH, YACIbHAs MOBEPXHOCTb.
JlucriepcHble CHUCTEMBI: KJIACCU(MUKAIIMKA JUCIIEPCHBIX CHCTEM I10 arperaTHOMY COCTOSHHIO
JUCTICPCHOM (ha3bl W JAMCIICPCHOHHON CpeIbl, MO pa3MepaM YacTHI[ JAMCIEPCHOU (asbl,
WHTCHCUBHOCTH B3aMMOJCHUCTBHS YaCTHI[ JUCICPCHOW (a3pl ¢ JHUCIEPCHOHHON CpeIoi.
JInouieHbie M TUOPOOHBIC TUCIICPCHBIC CHUCTEMBI: CXOJCTBO M Pa3iIMdve MEXKIYy HUMH W
pacTBOpaMH BBICOKOMOJICKYJIIPHBIX COCTUHCHHM.

2. TepmoaIMHAMHKA MOBEPXHOCTHBIX SIBJICHUH

[ToBepxHOCTh pazmena ¢a3. MoJeKyaspHbIE B3aUMOJCUCTBHS W OCOOBIE CBOWCTBA
noBepxXHOCTH pazfena ¢a3. CBOOOIHAS MOBEPXHOCTHAs >HEprusi. MoNeKyIsipHOE IaBlIEHUE U
MOBEPXHOCTHOE HaTspkeHue. CuiioBass W SHEpPreTudeckass TpPAKTOBKH IOBEPXHOCTHOTO
HaTSDKeHUs. Meron  Cilos  KOHEYHOM  TOJIIMHBI M METOA  M30BITOYHBIX  BEIMYUH
TEPMOJMHAMHYECKNX (QYHKUIUH mMoBepXHOCTHOTO ciosi (I'm66c). IloHsATHE O MOBEPXHOCTH
paspbiBa U pazzaenstomeil moBepxHoctd. O000IEHHOE YpaBHEHHE TIEPBOTO U BTOPOTO 3aKOHOB
TEPMOJMHAMHKH JIJISI TIOBEPXHOCTH pa3peiBa (a3. CBsA3bp IMOBEPXHOCTHOTO HATSIKEHUS C
TEPMOJIMHAMMUYECKUMHM  TOTEHLMANaMH.  3aBUCUMOCTb  TEPMOJMHAMUYECKHUX  (YHKLIHN
MIOBEPXHOCTHOTO CJI0s OT TEMIIEPATyphl B YMCTHIX OJHOKOMIIOHEHTHBIX KUAKOCTSX HA I'PaHULE
paszena ¢ COOCTBEHHBIM IapOM.

MeToapl U3MeEpeHusl MOBEPXHOCTHOTO HATSDKEHUS HA JIETKONOJBMIKHBIX I'DaHUIAX pa3fela
¢a3. Mexda3Hoe HaTsDKEHUE Ha MMOBEPXHOCTH pasfiesia pacTBOPOB JIBYX B3aUMHO OIPaHMUYEHHO
pactBopuMbIX kuakocted. IIpaBuiio AnToHOBa. OmpenenceHue NOBEPXHOCTHOW DSHEPIrUU
TBEPABIX TEI.

3. IloBepXHOCTHBIE M KANIMJJISIPHbIE SIBJICHUSA

CmaunBanue. KpaeBoil yron. YpaBuenue IOHra (cuioBoil BBIBOA) M €ro aHajus3.
CooTHomieHus Mexay paboTaMu aare3uu M KOre3uu Mpu CMauyuMBaHUM. YpaBHeHus lronpe u
FOnra-/lronpe. TepmoauHamuueckue yCIOBHSL CMayuBaHUs M pacTekaHUs  (IIOJIHOTO
cmauuBaHust). M30uparenpHoe cMauyuBaHUE KaK METOJ XapaKTePUCTUKH MOBEPXHOCTEN TBEPIBIX
ten (muopuiabHBIX U JIMO0POoOHBIX). CMaunBaHUE pealbHBIX TBEPAbIX NMoBepxHocTed. BiusHue
[IepOXOBAaTOCTU OBEPXHOCTH Ha cMadnBaHue. Ternora cMaunBanus. duoranus.

Kanunnspueie sBieHus. BiusHue KpUBU3HBI TOBEPXHOCTH Ha paBHOBECHE B
OJTHOKOMIIOHEHTHON cucteme. KanumisipHoe naenenue. 3akoH Jlammaca st mrapooOpasHon
noBepxHocTU. YpaBHenue [Onra-Jlamumaca mans Hechepudeckux moBepxHocTen. KamumisipHoe
MOJHATHE JKUJIKOCTU B TOPUCTBHIX Tenax. YpaBHeHHwe JKropena. KamwmuisipHass MOCTOsSHHAS.
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 aJcOopOLMOHHOE YpaBHEHHE
['u66ca (TepMmoauHamMuueckuii BbIBOA). AHanmu3 ypaBHeHUs [u06ca. [lonoxwurenvHas u
oTpunarenbHas agcopOius. [loBepXHOCTHO-aKTUBHBIE U TIOBEPXHOCTHO-MHAKTUBHBIEC BEIIECTBA.
IToBepxHOCTHAs: aKTUBHOCTb. OTHOCUTEIBHOCTh OHATHSA “NIOBEPXHOCTHASI aKTUBHOCTD .

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,
JCTIEPTaTOPbI, CTAOMIM3aTOPHI, MOIOIIME BEUIECTBA).

Ancopbuus ra3oB Ha TBepao moBepxHOcTH. lloHATHe O (u3HUEcCKON M XUMHUYECKOU
anacopbuuu. Kpurepun Qusmdeckoid 1 xumMudeckon aacopOimu. M3orepmbl acopOIuu razos.
VYpaBHeHnue uzorepMbl ancopOunn OpeitHmaixa, ero aHauu3. YpaBHEHHE MOHOMOJICKYJISIPHOM
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: TUApodMIM3anus 1 ruapododusanus moBepxHOCTH. ToUKka HHBEPCHH.

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

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

JBoitHo# snexkrpuueckuii cinoit (AIC). [Ipuunnsl oOpasosanus A2C. Moaenu cTtpoeHus
JID3C (teopun ['enpmronbua, ['yu-Uenmena, IlltepHa). DneKTpOKMHETHUECKUN MOTEHIHA;
TpaHulla CKONbXeHUs. BnusHue uHAUPPEpeHTHBIX U HeHMHIU(D(HEPEHTHBIX AIIEKTPOIUTOB Ha
ANEKTpOKMHETHYeCKud mnoTeHuuman. llepesapsanka mnoBepxHocTH. MeToabl omnpenenaeHus
ANEKTPOKUHETUYECKOTO TOTEHIHAA.

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¢goOHbIE 1UCTIEPCHBIE CHCTEMbI

JlucniepralluOHHBIE METOJbI TOJYyYEHHUS! TUCHEPCHBIX CUCTEM (30Jied, SMYJIbCUH, TIEH,
aspozoniet). Ilpumenenue IIAB B mpoueccax mogydyeHHS AMCIEPCHBIX CHCTEM. ODQPQeKT
aZIcopOIMOHHOTO TOHWXeHUs1 TBepaoctu (dddext Pedunnepa). KonaeHcarmoHHbie METOIBI
MOJIy4yeHus1 JucrnepcHbIX cucteM. OOpa3zoBaHue 30j1€ B IPOLECCe XHMUYECKUX PpPEaKIM.
OcHOBHBIE METO/IbI OUMCTKHU 30J1€H (AHANN3, JIEKTPOINAIN3, YIbTpaduiIbTpaus).



5.2 JInopuabHble AUCHEPCHbIE CHCTEMBI

TepmoaunamMuka o0pa3oBaHHMA  JIMOPUIBHBIX  KOJUIOMJIHBIX  CHUCTEM;  KpUTEpUil
CaMONPOM3BOJILHOTO JucrieprupoBanust (kputepuii 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 ¢a3oBbix coctosiHuii, Touka Kpadra.
OcHoBubie Metonbl  ompenenenuss KKM. KommougHoe pacTBOpeHHE — YIVIEBOJIOPOIOB
(comoOmm3anusi) B MPSAMBIX MHUIEIIAX MbUI M TIOOynspHbIX Oenkax. ComroOunmzanus B
HEBOJHBIX Cpelax.

5.3 OnTuyeckue cBOMCTBA JUCHEPCHBIX CHCTEM

PaccesHue u nornouieHue cBeTa B AMCHEPCHBIX CUCTEMax. 3akoH Penesd m ycnoBus ero
npuMeHUMOCTH. 3akoH byrepa-Jlambepra-beepa u ero npuMeHenne K MyTHbIM cpegaM. Okpacka
KOJUIOMAHBIX cucteM. Hedenomerpus, TypOumammerpus, ynbrpamukpockonus. OmpeneneHue
KOHLEHTPALlUH, pa3MepoB U (pOPM YaCTHI] STUMHU METOJAMH.

5.4 YcTOHYNBOCTH U Koaryjasinusl JUCIEPCHBLIX CUCTEM

MonexyasipHO-KMHETHUECKUE CBOMCTBAa AMUCHEPCHBIX cucTeM. Teopus OpOYHOBCKOTO
JOBWOKEeHUS 1o OHHIuTeHHy-CMmonyxoBckoMmy. uddysus B komnomaneix cucremax. CBs3b
CPEIHEKBAIPATUYHOTO CMeUIeHUs ¢ KodpduuueHtoM auddy3un. YpaBHeHHEe OUHIITEHHa-
CMOIIyXOBCKOTO.

CenumenTanust B AucCIEepcHBIX cucTemax. CeIuMEHTAllMOHHBIM aHAIu3 CYCIEH3UH U
smynbcuid.  Koncranta cenumentauuu. MuHterpanbHas u  auddepeHuumanbHas — KpUBbIE
pacnpezneneHus o pa3MepaM YacTHILl; ITOCTPOEHHE MX W3 JAHHBIX IO KUHETUKE HAKOIUICHHS
ocazaka. CequMeHTalMOHHO-I1(y3HOE paBHOBECHE. DKCIEPUMEHTAIBHOE ONpEAEICHUE YHCIa
ABoraJpo. IIpumenenne yAbTpaleHTpudyr Ui OIIpeAEICHUS pasmMepa
YJIBTPaMUKPOr€TEPOTr€HHBIX YaCTULl 1 MAKPOMOJIEKYII.

YCTONYMBOCTh JUCHEPCHOM CHUCTEMBI. BHIbl yCTOMYMBOCTU JHCIIEPCHBIX CUCTEM
(ITecko). CenuMmeHTallMOHHAs ~ YCTOMYMBOCTH  JIUCIEPCHBIX CHCTEM. daxTopsl
CEIMMEHTAllMOHHON YyCTOMYNBOCTH. ATperaTuBHas ~ YCTOMYMBOCTb  JHCIEPCHBIX  CHCTEM.
@dakTopbl  arperaTMBHOM  yCTOMUMBOCTM  JHO(OOHBIX  JUCIEPCHBIX  CUCTEM. Teopus
ycroitunBocTy ruipodooHbIx 3oieit [epsaruna-Jlanaay-®Pepaes-Osepoeka (I1JIDO).

Koarynsmus. [lopor koaryssiuuu. Kunetrka OpICTpoil 1 MeATICHHOM cTaauii KOaryJssiiuH.
3aBUCHUMOCTb KPUTHYECKON KOHLIEHTPALMH 3JIEKTPOJIUTA OT pa3Mepa U 3apsiia KoaryJaupyrolero
noHa (mpaBwio Lymena-T'apau). 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 Ilynasua-I'apam wu  xkpurepus
Ouinepca-Kopda B Teopun AJIDPO. dnokynauus, rerepokoaryssiius, agaryasaus. [lpumenenue
KOaryJsHTOB U (PJIOKYJISTHTOB JIJIsl OYUCTKU BOJIBI.

5.5 llopucrele Tena. MUKporereporeHHble AUCNEePCHbIE CHCTEMbI

Knaccudukanus mopucTeix Ten MO pa3Mepy HOp M CTPOCHHUIO MOPHUCTOM CTPYKTYpHI
M.M. Jlybununa. Ilopuctsle Tena ¢ KOpmycKylnspHOW cTpykTypoi. Cunukarenu. [lopucteie



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

CTPYKTYpa,
nopucteix Ten. KanwuisapHas xonaeHcanus. PasnenbHoe omnpezneneHne o0beMOB MOP PasHBIX

KpucTawiel.  LleomuTsl: TUNBl 11€0NUTOB. KoJuuecTBeHHas XapaKTEpUCTHKA
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 AHMCIEPCHOW (a3pl; MO MNPHUPOAE AMCIEPCHOHHOMN CpoiicTBa

Omynscun.  Knaccudukanus smynscuii  (mpsiMble W oOparHble; paz0aBlIeHHBIEC,
KOHIICHTPUPOBAHHBIE M BBICOKOKOHIICHTPHPOBAHHBIC). DMYIbraTopbl, NPHUHLIUIBI 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 METO/IbI pa3pylIeHUs NeHbl. [IpakTuyeckoe NpuMEeHEHHE TIEH.

5.6. CTpyKTYpHPOBaHHBbIE TUCIIEPCHBIE CHCTEMbI

CBOOOJHO- W CBSI3HOIMCIIEPCHBIE CHCTeMBI. Kiacchl CTPYKTYpHPOBAHHBIX CHCTEM:
KOH/ICHCAIIMOHHO-KPUCTAUTU3AIIMOHHBIE M KOAryJsIUOHHBIE CTPYKTYpbl M WX CBOWCTBA.
(TMKCOoTpomMs, CcUHepe3uc, HalOyxaHuwe, mMmoi3yderh). CTPYKTypHO-MEXaHHMYECKHE CBOWMCTBA
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 3) 6 7
1 TexHuka 6€30MaCHOCTH MpU 1 1 Cobeceno
_EQ BBINOJIHEHUH PaboT B BAaHHE
é IIPAKTUKYME.
2 3aBUCHUMOCTB IIOBEPXHOCTHOTO 2 2 ITposepka | I[IK-6
5, HAaTSKEHUs] MHIUBUTYaJIbHON oT4eTa 1o
R = JKHJIKOCTH OT TEMIIEPATYPBHI. JIP. YO
2 = % KoasoxkBuym Ne 1 o teme 3 3 Cobeceno | I[IK-6
% 2 «TepmoauHamuka BaHUE B
= = MTOBEPXHOCTHBIX SIBICHUI». bopme
= KOJUIOKBU
S yma.
2 IIpaxTuue
= CKHE
3aJlaHus
3 E ¢ | [loBepXHOCTHOE HATSKCHHE 3 3 [Tposepka | [IK-6
5 . & | BOIHBIX PACTBOPOB oT4yera o
c = Er £ | MOBEPXHOCTHO-aKTHBHBIX JIP. YO
§ § g~ % BEIICCTB
4 é & :::;[ g MornexymsipHas agcopOus u3 3 3 ITposepka | [IK-6
Q




pacTBOpOB oTyeTa 1o
JIP. YO
4 S CmauuBaHue ITposepka | ITIK-6
= OTYeTa 1o
2 JIP. YO
5 E Pemenue 3anay no teme [Tpaktuye | [IK-6
5 «IToBepXHOCTHBIE SBICHUS CKHe
o 3aJaHHs
= 10 TeMe
6 % KoanokBuym Ne 2 o teme Cobeceno | I[IK-6
- «IToBEepXHOCTHBIE SBICHUS. BaHUE B
E dbopme
5 KOJIJTOKBH
% yma.
§ [IpakTuue
g CKHe
= 3a/laHus
7 o Onexrpodopes B 301X ITpoBepka | ITK-6
o oTyera 1o
S om JIP. VO
8 =R Pemenue 3amad o reme [Mpaktuue | [IK-6
£ 5 T x| «[loBepXHOCTHBIE ABICHUS CKHe
E E @ ‘f’ 3aaHHs
oS g 0 TeMe.
s EES vO
10 o [Tonyuenue nohoOHBIX 3071ei ITposepka | I1K-6
o METOJIOM XUMUYIECKOU OTYeTa 1o
2, KOHJIEHCAIIUH. JIP. YO
11 % VY AbTaMUKPOCKOMHSI. ITposepka | [1K-6
= Uccnenosanue 3omen ¢ 0OTYEeTA 110
2 KOHJICHCOPOM TEMHOTO TOJISI. JIP
12 | & = Pemenue 3amad mo teme [Tpaktuue | [1K-6
23 «JInodoOHbBIe UCTIEPCHBIE CKHe
2 E CUCTEMBI» 3a/laHus
= 5 10 TeMe
13 OmnpeneneHne KpUTUIECKOU ITposepka | I[IK-6
KOHIICHTPAIUN oTYeTa 1o
) mutemnoodpazopanus (KKM) B JIP. YO
E BOJHBIX pacTBopax [TAB.
14 % Perenue 3ama4 1o Teme [Ipaxtuue | ITIK-6
5 «JIno¢unbHbIe qUCTIEpCHbIE CKHE
% CHUCTEMBI. 3a1aHuA
i 10 TeMe
15 | & KoanoxkBuym Ne3 o Teme Cobeceno | I[IK-6
§ «[Tony4yeHne qUCTIEPCHBIX BaHUE B
> cUCTeM. DIIEKTPOKUHETHYECKHE dopme
o SIBIICHUS B JUCIIEPCHBIX CHCTEMaxX KOJIIOKBH
E yMma.
< IIpaxTuue
S CKHe
=

3aaHus




=
17 2 OnpeneneHre CpeaHero pasmepa [Tposepka | ITK-6
5 YaCTHIL 307151 KaHU(DOJIE METOIOM oT4eTa 1o
. B
Z 9 HedemomeTpun JIP. YO
5 2
5 X
= <
o A E
18 | 82 & Ornpezenienre U303JEKTPUYECKON ITpoBepka | ITK-6
=25 TOUYKH Oenka oTYeTa 1o
o
2 o JIP. YO
S|
19 2 X Pemenue 3amad o teme [Tpaktruue | ITK-6
H 2 «OnTHYecKre CBOMCTBA CKHE
E JUCTIEPCHBIX CUCTEM. 3a/laHus
@) 10 TEMC
20 S Ornpenenenue nopora ITpoBepka | ITK-6
o KOAryJISILIUK 307151 TUIPOKCHUIA oTYeTa 1o
S JKeJle3a U 3allUTHOrO YUCIia JIP. YO
9]
v crabunm3aropa
21 | & N3ydeHue ycToiunBoCTH [Tposepka | [IK-6
Q o
= CYCIICH3H B pa3HBIX cpeliax oTYeTa 1o
5 JIP. YO
22 5 CeanMeHTalIMOHHBIN aHaIN3 ITposepka | ITK-6
é CyCIIEH3HI OTYETA I10
2 JIP. YO
23 | E Penlenue 3a1a4 110 TeMe [paktuue | IIK-6
d o
E «Y CTOMYHBOCTH AUCTIEPCHBIX CKHUe
§ CUCTEM). 3aJaHus
10 TeMe
24 [Tonyuenue u onpeneneHyue Tuna ITposepka | I[IK-6
ot
g AMYJIbCUH oTueTa 1o
z JIP. YO
= o
25 KonnokBuym Ne4 o reme CobGeceno | [IK-6
T o .
T 3 «Y CTOWYUBOCTD, MOJIEKYJIIPHO- BaHuc B
=
|
S 2 KUHETHYECKUE U OTITHIECKUE (opme
g o o KOJJIOKBU
= 5 CBOMCTBA JUCIICPCHBIX CUCTCM)
e = yma.
g o IIpaxTuue
2O
SEES CKHe
S &
= 3a/laHus
25 HToroBas KOHTpOJIbHAsA paboTa [Tposepka | [IK-6
g o teme «IloBepxHOCTHBIE KP
g 0 SIBIICHHS U IUCTICPCHBIE CHCTEMBI»
S = g
:I: =
Ny
S = 2 o
2o =
S E = =
=5}




4.3.2. IlepedyeHb TeM (BOMPOCOB), BBIHOCHUMBIX HA CAMOCTOSITEIbHOE H3YUeHH e
CaAaMOCTOSITEJILHOM PadOTHI CTYIEHTOB

Ne n/mt Tema 3ananue dopmupyemas NAK
KOMIIETEHIIMSI
1 TepMmoanHaMuka [ToaroroBka k kowokBuymy Nel | TTK-6, I1K-6.2
HOBEPXHOCTHBIX (cM. BOTIPOCHI TEKYILETO
SABJICHUM KOHTpoJisi). Hanmcanue oTueToB
o JIP, BeImonHEeHUE
IIPAKTHUYECKUX 3aIaHUM.
2 [ToBepxHOCTHBIE [ToaroroBka k kosutokBuymy Ne2 | T1IK-6 I1K-6.2
SIBIICHUSL. (cM. BOIIPOCHI TEKYILIETO
KoHTpoJIst). Hamucanue oryetoB
o JIP, BeImoTHEHHE
IPAaKTUYECKUX 3a/laHUM.
3 Onexrpokunerndecku | [loaroroska k xoymutokBuymy Ne3 | I1K-6 I1K-6.2
€ SIBJICHUS B (cM. BOTIPOCHI TEKYILETO
JIMICTIEPCHBIX KOHTpoJisi). Hanmcanue oTueToB
cucTemMax o JIP, BeIlionHEHKE
IIPAKTHYECKUX 3aIaHUM.
4 JInopoOHebIe [ToaroroBka k komnokBuymy Ne3 | TTK-6 I1K-6.2
JIMCIICPCHBIE CUCTEMBI | (CM. BOIIPOCHI TEKYIIETO
KoHTpoJIs1). Hamucanue oryetoB
no JIP, BeImoTHEHNE
IPAKTUYECKUX 3a/laHUM.
3) JInodunpHeie [ToaroroBka k kosokBuymy Ne3 | TTK-6 I1K-6.2
JUCIIEPCHBIE (cM. BOTIPOCHI TEKYILETO
CHCTEMBI. KOHTpoJisi). Hanmcanue oTueToB
o JIP, BeIoTHEHUE
MPAKTUYECKUX 3aJaHUI.
6 YcTolunBoCTh [ToaroroBka k komnoksuymy Ne4 | TTK-6 I1K-6.2
JIMCTIEPCHBIX CHCTEM | (CM. BOIIPOCHI TEKYIIETO
KOHTpoJIs1). Hamucanue otyetoB
no JIP, BeImoTHEHME
NPAaKTUYECKUX 3a/laHUH.
7 MounekynsipHo- [ToaroroBka k koyokBuymy Ne4 | TTK-6 I1K-6.2
KUHETHYECKUE U (cM. BOTIPOCHI TEKYILETO
OINITHYECKHE CBOMCTBA | KOHTpOUst). Hammcanue oTueToB
JMCTIepcHbIX cucteM | o JIP, BbImonHeHue
MPAKTUYECKUX 3aJaHUI
8 Mukporereporennble | [ToaroroBka k xoymutokBuymy Ned | T1K-6 [1K-6.2

U rpyboaucIiepCHbIe
CUCTEMBbI

(cM. BOIIPOCHI TEKYIIErO
KOHTpoJs1). Hammcanue otueToB
o JIP, BEIMOTHEHHUE
MPAKTUYECKUX 3aJaHUI

MeToanuyeckue yKa3aHus 10 OPraHU3alUuu CAMOCTOSITEJIbHOM PadoThl CTYIEHTOB

CamocrostenbHas

pabota

CTYACHTOB, CBA3aHHasd C

HONTOTOBKOM OTYETOB IIO

BBIMIOJTHEHHBIM J1a00paTOPHBIM paboTaM, 3aKpEeIUICHHEM TEOpPEeTHYECKOro MaTepuaia B BUIE

pemICHUA 3a4a4 U MOATOTOBKH K KOJUIOKBHUYMaM, IPOBOJAUTCA BO BHEAYJUTOPHOC BPEM.




Cmpyxmypa omuema no nabopamophou pabome:
1. Ilenb paboTHL.

N

TeopeTnueckas 4acTh.

3. BhImonHeHHE pacueTHHIX, rpaUUECKUX U KOHTPOJIHHBIX 3aaHUN B COOTBETCTBUH C
METOJIMYCCKUMH YKa3aHHMSIMH K KaxI0H padore.

4. BpIBOJ (Ha OCHOBE MOJIYYCHHBIX PE3YJIHTATOB).

MGTOI[I/I‘IeCKI/Ie PEKOMCHIAAIIWMNU II0 BBIIIOJHCHHIO H 06pa60T1<e SKCIICPUMCHTAJIbHBIX
JaHHBIX IIO Kaﬁ(ﬂOfI na6opaTopH0171 pa60Te OIMMCaHbl B MCTOAMYCCKUX PCKOMECHOAIUAX,
IMOATOTOBJICHHBIX IIPEIIOaAaBaTCIAMU Ka(beI[pBI.

1. benpix JI.b. IloBepxHOCTHBIE fABJIEHUS (METOAMYECKHNE PEKOMEHIAIMHU K MPAKTUKYMY).
Upxkyrtck: UpkyT. roc. yn-t, 2006. — 54 c.
2. bensix JI.b. {ucnepcubie cucteMbl. KHHETHUECKHME CBOWMCTBA JUCIIEPCHBIX CHCTEM, MX

YCTOMUYMBOCTh U KOAryJsiusi (METOAMYECKUE PEKOMEHAANH K MpakTukymy). Upkyrck: Upkyr.
roc. yH-T, 2006. — 48 c.

3. benpix JI.b. JlucniepcHbie cucTeMBbI: IOMy4Y€HUE, ONTUYECKUE U DIIEKTPUUECKHUE CBOWCTBA
(MeToaMuecKre peKOMEHJAINH K mpakTukymy). Upkyrck: UpkyT. roc. ya-t, 2008. — 48 c.

[TpumMeps pelieHus: THIOBBIX 3a/1a4 MPEACTABICHBI B PEKOMEHIYEMbIX Y4€OHBIX TOCOOMSIX
Y 33JIaYHUKAX 0 KOJUIOMJIHON XUMUH.

1. TumnoBsie pacueTsl O pU3HYECKON U KoutongHoi xumun [Tekcer] : yueb. mocobue / A. H.
Bacrokosa [u ap.]. - CIIO. [u gp.] : Jlans, 2014. - 139 c. ; 20 cM. - (Y4eOHUKH IJIs BY30B.
CriernanpHast muteparypa). - bubmmorp.: ¢. 138. - ISBN 978-5-8114-1605-9.

2. Konnouanast xumusi. [Ipumeps! u 3a1auu : yaeOHoe nmocodue amns By3os / B. @. Mapkos, T.
A. AnekceeBa, JI. A. bpycuuneina, JI. H. Mackaesa ; noa HayuHoi pegakuueit B. @.
MapxkoBa. — MockBa : M3narensctBo KOpaiit, 2022. — 186 c. — (Briciiee o6pazoBanue).
— ISBN 978-5-534-02639-9. — URL : https://urait.ru/bcode/492252

4.5, TlpumepHasi TEMATHKA KYPCOBBIX padoT (IPOEKTOB) (npu HanuyuLL)

V. YYUEBHO-METOJINYECKOE I TH®OPMAIIMOHHOE OBECIIEYEHHUE
JUCLUTJINHBI
a) OCHOBHAsl JIUTepaTypa

1. Iyxwun, E.J. Komtounnas xumus [DAeKTpOHHBIA pecype] : ydeb. mias OGakanaBpoB, Uis
ctya. By3oB / E. A. AmenuHa. - 6-¢ uzn. - OBK. - M. : FOpaiit, 2012. - (bakanagsp). - Pexum
noctyna: 943 : "bubmuotex". - Heorpanuu. poctym. - ISBN 978-5-9916-1619-5.+

2. Myxwn, E.JI. Kommonanas xumus [ Texer] : yaeOHUK i1 OGakainaBpoB : IS CTY/. By30B / E.
J. Illykun, A. B. Ilepuos, E. A. AMenuna. - 6-¢ uza. - M. : lOpaiir, 2014. - 444 c. ; 22 cwm. -
(bakanagsp). - bubmmorp.: c. 433. - [Ipenm. yka3s.: c. 434-441. - ISBN 978-5-9916-1619-5. +

3. ®ponos, F0. I'. Kypc kommougHoit xumuu. IloBepXHOCTHBIE SIBICHMS M JUCHEPCHBIE

cuctemsl [Tekct] : yue0. st ¢pus.-texHou. crerl. By30oB / FO.I'. @ponos. - 2-¢ u3., nmepepad.
u jom. - M. : Xumus, 1989. - 462 c. : un. ; 22 cm. - ISBN 5724502445 bubnuorp.:c.452-

[Mpeam.ykas.:c.454-463. (25 ok3) %



0) 10MOJIHUTEJIbHAS JINTepaTypa:

1.  Cymwm, bopuc JlaBumoBud. OCHOBBI KOJUTOMAHONW XxuMuU [TekcT| : y4ed s CTy.
yapexn. Beicil. mpod. obpazoanus / b. JI. Cymm. - 4-¢ u3a., nepepad. - M. : Akanemus,
2007.-239 c.; 21 cm. - ISBN 978-5-7695-5438-4.

B) epUOINYECKUE U3TAHUS (npU He0OX00UMOCMU)

I') CIUCOK ABTOPCKUX METOAMYECKHUX Pa3padoToK:

6 DUOC UT'Y pazmewernvt memoouueckue YKa3auus K 1a60pamopHuimM pabomam:

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

1. benbix JI.b. IloBepXHOCTHbIE $BJICHUSA (METOJUYECKHE PEKOMEHJALUU K IPAKTUKYMY).
Upxkyrtck: UpkyT. roc. yu-t, 2006. — 54 c.

2. bensix JIb. lucnepcHble cuctembl. KuHeTndeckue cBOICTBa TUCHEPCHBIX CHCTEM, HMX
YCTOMYMBOCTh W KOAryJsilusi (METOJAMYECKHE PEKOMEHJAMM K HpakTHKymy). MpkyTck:
HpkyrT. roc. yu-t, 2006. — 48 c.

3. benwix JI.b. JlucnepcHble CHCTEMBI: TOJTYYEHHE, ONTHYECKHE W DIIEKTPHUYECKHE CBOICTBA
(MeToaMuecKre peKOMEHJAINH K npakTukymy). Upkyrck: MpkyT. roc. yu-t, 2008. — 48 c.

1) 6a3bl JaHHBIX, HH(POPMALMOHHO-CNIPABOYHbIE U MOMCKOBbIE CHCTEMbI

=

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 MCTOYHUK — 3TO CAUT MOCKOBCKOIO TrOCYAapCTBEHHOTO YHUBEpPCHUTETA
(ctpanuma kadeApbl KOIJIOUTHOM XUMHUU XHMHUYECKOTO akylnbTeTa), Ha KOTOPOM
MPEJCTABICHBI METOJAUYECKHE MATEPUAIIbl MO KOJUIOMAHOM XUMHUH, MpOorpaMmmMa KOJJIOKBUYMOB
Y DK3aMEHAIlMOHHbIE OUJIETHI.

VI.MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI
6.1. YueOHO-1a00paTOpHOE 000pPyI0BaHUE:

[lomemienuss  ans  TPOBENCHHWS  JIGKIMOHHBIX W JTAOOPAaTOPHBIX  3aHATHH,
YKOMIUIEKTOBAaHHbIE HEOOXOIMMBIM 000OpyJIOBaHHEM, MpUOOpHOM 0a30if M peakTUBaMH, a
UMEHHO:

- ayIUTOPHH, OCHAIIEHHBIE MYJIbTUMEAUMHBIMUA CpPEIACTBAMH, ISl TPOBEACHHS
ayJIUTOPHBIX U MpakTH4ecKux 3aHsatuil (ayn. 402, 426, 303); ayn. 5, 402, 426 o6GopynoBaHbl
mynbTuMeuiiHeIMU  nipoekTopamu  (InFocus IN 105 (3D Ready), HacTeHHBIMH SKpaHaMH,
HoyTOykamu Samsung NP 300T5A-AOFRU.

- - KOMITBIOTEpHBIM Kiacc kadenpsl ¢usndeckoit m komtougHod xumuu (ayxn. 303). Obmee
KOJIMYECTBO E€IMHUI BRIUMCIUTEIBHON TeXHUKH — 5: Pentium IV — 1 mr.; Pentium Il — 1 mr.;
Pentium | — 3 mr. Imeertcs okanbHas CETh.

nmabopatopHple  mpakTUKymbl  (aya. 308, 313), ocHameHHBIE ~ CIEAYIOIINM

o0opyoBaHuEM:


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

Ne /it HanmenoBanue KomnuectBo
1 dorokonopumerp DIK-60IT 1
2 dorokosnopumerp Kd-77 1
3 dortokonopumerp Kd-17 2
4 Onrtuyecknii Mukpockon MBC-9 2
5 Muxkpockon MBC-9 ¢ KoHAEHCOPOM TEMHOTO MOJIA 2
6 Ocgerutens MO-19 2
7 Muxkpockon «buonan» 2
8 Komopumerp KDOK-2MII 1
9 I'enepatop curnanos ['-33 1
10 Peoxopanswiii moct P-38 2
11 YcraHoBKa I ONPEIETICHNs] KPaeBoro yria 1
12 [TpuGop 1st onpeeseHns: TOBEPXHOCTHOTO HATSHKEHHUS METOAOM 8

Pebunnepa
13 Becer BJITK-500 1
14 [TpubGop st snexkrpodopesa 3
15 Boeimpsimurens 100-300 B 2
16 DJIIEKTPOIUIMTKA 4
17 Haxsionnbiit MaHoMeTp 2
18 BeprukanpHblii MAaHOMETP 6
19 CenumentoMerp OUTrypoBCKOro 4
20 I"'omorenusarop 2
21 MeHbie 3JEKTPOIbI 4
22 CexkyHomep 6
23 taTus 16
24 Habop xumMunueckoii nocyzasl (crakaHbl, IpOOUPKHU, TNIOCKOTOHHBIE

KOJIOBbI, MEpHBIE KOJIOBI, IUIHHJIPHI U T.1.)

6.2. IlporpammHoOe oGecnieyeHme:

6.3. TexHnuyeckue U 3J1eKTPOHHbIE CPEACTBA!

VII.OBPA30OBATEJIBHBIE TEXHOJIOI'MHU

B mpouecce wu3yuenus aucuumiauHbl «KoiutoWgHAs XUMHS» UUTAIOTCSA  JICKIUH,
MPOBOJASATCS KOHTPOJbHBbIE M J1a0OpaToOpHble pabOThl, KOJUIOKBHYMBI, pa300p KOHKPETHBIX
CI/ITyaIII/II\/’I C UCITOJIB30BAHUCM ITACCUBHBIX, aKTUBHBIX U HHTCPAKTUBHBIX q)OpM 06y‘I€HI/I$[.

AxmusHvle gpopmul 06yuenus. Ha nabopaTopHBIX 3aHATHSIX, KOTOPBIE COCTaBIAIOT OoJiee
MOJIOBUHBI OT KOHTAaKTHOM pPabOThI, KaXIbI CTYACHT BBINOJIHSIET JIa0OpaTOPHYIO padoTy
WHANBUAYallbHO. Takol BUA opraHu3anuud OOy4YeHHsI CIOCOOCTBYET MPUOOPETEHUIO HABHLIKOB
CaMOCTOSITENILHOTO BEJIEHUS SKCIIEPUMEHTAIBHBIX Pab0T, MPAKTUYECKUX HABBIKOB OOpAIeHUS U
paboThl ¢ pasNTUYHBIMU XUMHYECKHMMH BEIIECTBAMU U JIADOpATOPHBIM O0OPYJIOBaHHEM,
W3MEPUTENbHON  ammapaTypod, OpraHu3alid  METOAMKH  OKCIePUMEHTAIbHBIX  PadoT,
COCTaBIIEHUSI TMPOTOKOJIOB OTYETOB XUMHYECKHX DJKCIEPUMEHTOB, a TaKXKe MPaKTHUYECKOTO
MOATBCPKIACHUA TCOPETUUCCKUX MOJIOKEHUN KOHHOH}IHOﬁ XUMHH O CBOMCTBax AUCTICPCHBIX
CHCTEM W TOBEPXHOCTHBIX SBJICHHIX. [I0ArOTOBKA OTYETOB MO Ka)XA0W J1abopaTopHOU padboTe
dbopMHUpyeT YMEHHE WPOBOAWTH TEPBUYHBIA aHAIM3 pPE3yJbTaTOB C YYETOM 3aKOHOB U



3aKOHOMEPHOCTEH, (hOPMyIUPYEMBbIX B paMKaxX KOJUIOMIAHOW XWMHUHU, IPEJCTABIATH PE3YIbTaThl
OTIBITOB M PAaCUETHBIX PadOT, TPAMOTHO (POPMYITUPOBATEH BHIBOIBL.

3aKperyieHue TEOPETUUYECKUX IIOJOKEHUI KOJUIOMJAHONM XUMHUHM (OCHOBHBIX 3aKOHOB U
3aKOHOMEPHOCTEH, ONpPE/EISIOIINE TOBEPXHOCTHBIC SBJICHHUS U CBOMCTBA TUCIIEPCHBIX CHCTEM)
MPOBOANTCS B BHJIE MHTEPAKTUBHOTO OOYUYEHUS — KOJUIOKBHYMOB, W BBIMIOJTHEHHS PACUETHBIX
3ajad.

HaumeHoBaHUe TeM 3aHATHI ¢ HCNIOJb30BAHUEM HHTEPAKTHUBHBIX ()OPM 00yUeHUs:

®opma / Metosl Kon-Bo
Ne Tema 3anaTus Bun 3anstus
MHTEPAKTUBHOTO 00y4eHUs 4acoB
TepmoauHamuka
naboparopubie/ | ['pymmoBast muckyccus /
1 MTOBEPXHOCTHBIX 4
. MPAKTUYECKHE | KOJIOKBUYM
SIBJICHUU
5 [ToBepxHOCTHBIE naboparopubie/ | ['pymmoBast muckyccus / 4
SIBJICHUSI MIPAKTUYECKHUE | KOJUIOKBUYM
JlucnepcHbie CUCTEMBI. naboparopubie/ | I'pynnosas auckyccus /
3 DNEeKTPOKMHETUYECKUE | IPAKTHUECKUE KOJUIOKBUYM 4
SIBJICHUS
MonekynsapHoO- nabopatopuble/ | I'pynnoBas quckyccust /
4 KHHETUYCCKUE CBOWCTBA. | MPAKTUICCKHEC KOJJIOKBUYM 4
VYceToitunBOCTb
JUCTICPCHBIX CUCTEM

-
(€]

Hroro wacos

VIII.OHEHOYHBIE MATEPHUAJIBI JJISA TEKYIIEI'O KOHTPOJISI 1
MMPOMEXYTOYHOM ATTECTAIIUA

Ouenounsie cpeacrna (0OC):

OneHouHble CpEACTBA TEKYIIEro KOHTPOJs (OPMHUPYIOTCS B COOTBETCTBUU C
[TonoxxeHneM o OamIbHO-pPERTUHTOBOM cucteme MpKyTCKOro rocy1apcTBEHHOIO YHUBEPCHUTETA.
Ha3HaueHne OLIEHOYHBIX CpPEJCTB TEKYHIEr0  KOHTPOJIA - BBIIBUTH Yy OOydaromuxcs
c(hOpMUPOBAHHOCTHh KOMIIETCHITUH:

Martepuansbl 1Jis1 IPOBEACHHUSA TEKYIIEro U NPOMEKYTOYHOr0 KOHTPOJISI 3HAHUH
CTY/ICHTOB:

Ne Bun xkonTpons KoHnTpoanpyemblie TeMbl Komnerennum,
(paszensl) KOMITOHEHTBI
KOTOPBIX
KOHTPOJIMPYIOTCS
1 Brimonuenue nadopatopusix | TepmoanHamuka [1K-6
pabot. Otuer no JIP. ITOBEPXHOCTHBIX SIBJICHUI

CobecenoBanue B popme
KoJulokBHyMa. [IpakTuyeckoe

3aJjaHKe
2 Breinonnenue naboparopusix | [loBepxHOCTHBIE apnenus | [IK-6
pabot. Otuet mo JIP. (amcopOrusi, cMaYMBaHHUE)

CobecenoBanue B hopme
KostokBuyma. IIpakTuyeckoe
3a7aHue

3 | Boimonnenue naboparopusix | Jluopuneusie u  nuodoOnsie | [TK-6




pa6ot. Otuer mo JIP. JIUCTIEPCHBIE CHUCTEMBI.
CobecenoBanue B hopme DNEeKTPOKMHETUYECKUE
KosutokBuyma. [Ipaktudeckoe | siBICHUS.
3aJlaHue

4 Boinonnenue nabopatopablx | YCTOWYMBOCTH U MOJeKyJsipHO- | [TK-6
pabot. Otuer mo JIP. KUHETUYECKHUE CBOICTBA
CobecenoBanue B hopme JUCTIEPCHBIX CUCTEM
kosutokBuyma. [lpaktuueckoe
3aJlaHue

5 |KP IToBepxHocTHble  sBieHus U | [IK-6

JUCTIEPCHBIE CUCTEMBI

JleMOHCTPALMOHHBII BAPHMAHT KOHTPOJIbHOI padoThI

Ilpumep 1. Ha makeTax MOJIOKA YKa3aHO, 4TO COJepkaHue xkupa coctaBiser 3.2%. Onpenenure
00bEM M YMCIICHHYIO KOHIICHTPALUIO AUCTIEPCHON (Pa3bl B ymakoBKE MOJIOKa oObemMoM 1 juTp,
€CJIM TUaMEeTp >KHPOBBIX Kameyb paBeH 85 MKM.

Ipumep 2. J{ns nonyuenuns 3051 AgCl cmerranu 10x10° M> 0,02 1 pactBopa KCl u 100x10°® M
0,05 = pactBopa AgNOs3. Hannmute hopMyily MULEIIBI 3TOTO 30J5 U YKAXKUTE HAIlpaBJICHUE
JBUKCHHUS YaCTHI] IPH dJeKTpodopese.

Ilpumep 3. Onpenenute CKOPOCTh OceAaHus yacTui paguycoMm 10 MM, oOpa3yrommxcst mocie
nomoJa 3epeH kode B Boje (¢ = 1x107 [Tac) u B BO3ayXe (N = 1.81x10” Ilaxc); IIOTHOCTH
xode paBua 1.1x10® xr/m®, a Bomsr m Bosmyxa mpu 293 K 1x10° wxr/m® u 1.205 xr/m®
COOTBETCTBEHHO.

BOITPOCHI JIs1 COBECEJIOBAHUSA
KosutokBuym Nel. TepmoauHaMuKa OBEPXHOCTHOI'O CJIOS.

1. HOBerHOCTHOG HaTsbkenue. CuioBast OHEPICTUYCCKasd TPAKTOBKHU IOBCPXHOCTHOI'O
HaTAXKCHUA. MGTOI[I:I HU3MCPCHUA TIOBCPXHOCTHOI'O HATSKCHUA Ha JICTKOIMOJABUKHBIX
rpanunax pasaena ¢as. [Ipasmino AHTOHOBA.

2. MGTO)I CIIOST KOHEUHOMU TOJIIIUHBI U METO[ U30BITOYHBIX BEIUYUH TEPMOANHAMHUYCCKUX
¢byHkuii nosepxHocTHoro ciost (I'n66c¢). [lonsaTHEe 0 MOBEPXHOCTHU pa3pbiBa U pa3eisiomen
noBepxHocTU. O0O0OIIEHHOE YpaBHEHHE MEPBOIO M BTOPOIrO 3aKOHOB TEPMOJIMHAMUKHU IS
MOBEPXHOCTHU pa3phiBa (as.

3. CBs3b NOBEPXHOCTHOT'O HATSHKEHUS C TEPMOAMHAMUYECKUMHU MOTESHIIUAIAMH.

4. 3aBUCHMOCTb TEPMOJAMHAMUYECKUX (YHKIUN MOBEPXHOCTHOTO CJOS OT TEMIIepaTypbl B
YHUCTHIX OJHOKOMITOHEHTHBIX JKUIKOCTSX Ha IpaHUIle pa3jiena ¢ COOCTBEHHBIM MapOM.

KosunokBuym Ne2. [ToBepXHOCTHBIE SIBJIEHHS (3COPOILMS, CMAYHBAHHE)

1. CwmauuBanue. KpaeBoit yron. VYpasHenue IOHra (cuiaoBoi BBIBOA) M €ro aHalus.
CooTHomeHnst MeXTy paboTaMu aAre3ud U KOTe3WH IPH CMavunBaHUU. Y paBHEeHUs J{forpe u
FOnra-/{ronpe. M30upaTtenbHOe cMauyuMBaHUME KaK METOJl XapaKTEPUCTHKH IOBEPXHOCTEH




TBEPABIX TeN (TUOPUIBHBIX U THO()OOHBIX ). DioTarusl.

OO61mas xapakTepucTHKa COPOLIMOHHBIX MPOILIECCOB, OCHOBHBIE TIOHATHS U ONIPEACTICHUS.
dyHIaMeHTaIbHOE aJcopOnroHHoe ypaBHeHue [mO06ca (TepMOAMHAMUYECKUA BBIBOJ).
Amnanu3 ypaBHeHus ' u66ca. [lonoxxurenbHast U oTpunaTelibHas aacopouus

3aBUCUMOCTH MOBEPXHOCTHOTO HATSHKEHHUS OT KOHIeHTpauuu pactBopa ITAB. YpaBuenue
[umkosckoro. [Ipasuno Tpay6e-lokiio

Oprannueckue [1AB u [TMAB, ux kinaccudukaus.

Ctpoenne MoHocioeB pactBopuMbix [IAB. JIBymepHOoe cocCTOsiHME BeliecTBa B
aJICOpOLIMOHHOM CJIO€, OPUEHTALMsI MOJEKYT B Pa3psDKEHHBIX M B HACBHIIIEHHBIX CIIOSX.
Pacuet pa3zmepoB monekyin [TAB.

AncopOuusi Ta30B Ha TBepAOW MOBepXHOCTH. [loHsATHE O (U3MYECKONH W XUMHUUYECKOU
ancopOuuu. Kpurepum ¢usmyeckoil u Xumuueckoil ancopOuuu. M3oTepmbl ancopouuu
ra3oB. YpaBHEHHE U30TepMbl aicopOruu OpeltHanuxa, ero aHamums.

Teopuss MOHOMOIEKYIsSIpHO ancopOuuu JIsHrMiopa. YpaBHEHHE H30TEPMBI aICOPOIMH
JI>HrMIOpa U €ro aHaIu3.

MonekynspHasi aacopOIus U3 pacTBOPOB Ha TBEPAOH moBepxHOCTH. [IpaBuno ypaBHUBaHUS
nossipHocTel PeOunepa.

10. Monnas ancopOuus U3 pacTBOPOB.

Koanoksuym 3. Jlnopuiabubie u 1u0(oOHbIe JUCTIEPCHBIE CHCTEMBI.

BJIEKTPOKI/IHGTI/I‘IGCKI/IG ABJICHHUA.

1.
2.
3.

Metoap! morydeHus TH0(GOOHBIX AUCTIEPCHBIX CUCTEM

OcHOBHBIE METO/Ibl OUMCTKHU 30J1€H (AHAIN3, JIEKTPOIUAIN3, YIbTpadUuIbTpaLus).
TepmoauHaMuka  o0Opa3oBaHMs — JMOQWIBHBIX  KOJJIOMAHBIX ~ CHCTEM;  KpUTEpHii
CaMOIPOM3BOJILHOTO AucHeprupoBanus (kputepuil Pedunnepa-Llykuna).
MunemnoobpazoBanue B pactBopax I[IAB. Munemnst [Naptiu, Mak-bena. Kputnueckas
KoHIeHTpanuss  muremnooopazoBanus (KKM). ®akropsl, Bausoomue Ha KKM.
TemmneparypHast 3aBucumocth KKM, nuarpamma ¢a3oBbix cocTtosiHuil, Touka Kpadra.
OcHosnble MeToab! onpenenenns KKM.

OJEeKTPOKUHETUYECKHUE SBICHUS: DIEKTpPodope3, 3IEKTPOOCMOC, TOTEHLUAI TE4YeHus,
MOTEHLINAJ CEAUMEHTALINH.

JBoitHoii anexrpuueckuit cinoit (J3C). Ilpuunnsl obpazoBanus JIIC. Moaenu ctpoeHus
JDC (teopuu I'enpmronbua, I'yu-Uenmena, lltepna).

ONEeKTPOKMHETHYECKUN MOTEHIMAN; IpaHUIa CKOJbXeHUs. BiusHue mHIupQGEpeHTHBIX U
HEeMHIU(PPEPEHTHBIX HJIEKTPOJIUTOB Ha 3JIEKTPOKMHETHUecKuil mnoteniman. [lepesapsaka
MOBEPXHOCTU. MeTo/bI ONpeeaeHHs 2JEKTPOKMHETUYECKOTO TOTEHIINATIA.

MurnenispHast TEOpHsl CTpOeHUs TUO(POOHBIX 30J1EH.

KostokBuyM 4. YcTOWYMBOCTHL M MOJIEKYJISIPHO-KMHETHYECKHe CBOWCTBA JAUCIEPCHBIX

CUCTEM

1.

MounekynsipHO-KUHETHYECKUE CBOMCTBA JUCHEPCHBIX cucteM: aud¢ys3usi, OpOyHOBCKOE
JBHIKEHHE, OCMOC.

Y CcTOMYNBOCTh TUCTIEPCHON crcTeMbl. Bunbl ycToiitunBoctu aucnepcHbix cucreM (IleckoB).
@DakTOphl arperaTMBHON M CEIMMEHTAI[MOHHON YCTONYMBOCTH JTHUO(POOHBIX TUCIEPCHBIX



CHUCTEM.

Teopus ycroiunBocTH rupodoOHbIx 3o0meit lepsruna-Jlannay-®epes-Osepoexa (1JIDO).
CemumeHTanys B TUCIIEPCHBIX cucTemMax. CequMeHTalnoHHO- (G y3HOE paBHOBECHE.
CenuMeEHTAllMOHHBIM ~ aHAJIM3 CyCNEeH3UM u 3Myinbcuid. KoHCTaHTa ceauMeEHTalMH.
WurterpanbHas u guddepeHnuanbias KpHUBbIE paclpefefieHus I0 pa3MepaM YacTHII,
IIOCTPOEHUE UX U3 JaHHBIX 10 KNHETUKE HAKOIUIEHHUS OCaJIKa.

Koarynsamus. IlpaBuna xoarymsiuuu. Kunernka koarymsuuu. Koarymsanus cuiabHO U ciabo
3apsKEHHBIX 30J1e (KOHLEHTPALMOHHAsI U HEUTPaI3allMOHHAsl KOATYJISILIMS).

CycnieHnsuu.

OMYJIbCHUHU.

[TpomexyTouHas arrectauus (9x3amer) IPOBOJUTCS B OPME YCTHOTO COOECEIOBAHUS WIIH B

BHUJI€ TECTOBBIX 3aJJaHUMU C OTKPBLITBIMHU BOIIPOCAMMU.

10.

11.

12.

13.
14.

15.
16.

17.

18.

MNPUMEPHBINA CIIUCOK BOITPOCOB K DK3AMEHY:

JlucniepcHble CUCTEMBI: KJIACCU(UKALNUU AUCTIEPCHBIX CUCTEM.

CBoOoHas moBepXHOCTHAs dHeprus. [loBepxHocTHOE HaTspkeHne. OOOONICHHOE YpaBHCHUE
MIEPBOTO M BTOPOTO 3aKOHOB TEPMOJIMHAMHKH TSI IOBEPXHOCTH pa3pbiBa ¢as.

CBs13b MOBEPXHOCTHOTO HATSHKCHUS C TEPMOJUHAMUYECKUMH MMOTECHIIUATIAMHU.

3aBUCHMOCTh TEPMOJUHAMHYCCKUX (DYHKIHN TOBEPXHOCTHOTO CIIOSI OT TEMIIEpaTyphl B
YUCTHIX OJJHOKOMIIOHCHTHBIX KHJIKOCTSIX Ha TPAHUIIEC pa3jiesia ¢ COOCTBEHHBIM MapOM.
Metoasl u3MepeHusi MOBEPXHOCTHOTO HATSHKEHHS HA JIETKOMOJBIKHBIX T'PaHUIIAX pa3jelia
(da3. OnpeneneHue NOBEPXHOCTHON SHEPTUU TBEPABIX TEIL.

CwmauuBanue. Ypapaenue FOnra, Jlronpe u FOunra-/{ronpe. ®noramms.

Kanwmnspusie spnenus. 3akon Jlammaca st mapooOpa3HOW TMOBEPXHOCTU. Y PaBHEHHE
Onra-Jlannaca nns Hecepuueckux moBepxHocren. Y pasuenue XKropena.

3aBUCHMOCTh JIaBJIEHUS HACHIIIEHHOIO Tlapa OT KPUBU3HBI IOBEPXHOCTH paszjelna
cocymecTBytomux ¢as. Ypasuenue Tommncona-KenbBuna.

OO01mas xapakTepucThKa COPOIMOHHBIX MTPOIIECCOB.

AncopOumsi Ta3oB Ha TBEPAOM TMOBEPXHOCTU. YpaBHEHHE H30TEPMBI  aICOPOINH
OpenHnmxa.

Ancopbouust. ®ynaaMmeHnTaabHOe afcopOIoHHoe ypaBHeHue ['1b0ca u ero mpuMeHeHue s
TPAHMIIBI Ta3-KUIKOCTb.

Teopuss MOHOMOJEKYIsApHOW afcopOumu JI3HrMIOpa; BBIBOJ YpaBHEHHUS H30TEPMBI
a7IcopOITMY U e aHaIIn3.

MonekynsipHast aacopOLus U3 pacTBOpa Ha TBEP/I0i MOBEPXHOCTH.

AncopOuusi SJEKTPOJIUTOB Ha TBEPJOW IMOBEPXHOCTHU: U3OMparenbHass W OOMEHHas
azicopouus.

Opranunueckue [TAB u [IMAB. Knaccudpukanus [TAB.

Crpoenne moHocnoeB ITAB. Pacuerst mapamerpoB Mmoinekyn ITAB mo aacopOuuoHHBIM
JTAHHBIM.

3aBUCHMOCTH TTOBEPXHOCTHOTO HATSKEHUS OT KOHIeHTpanuu pactBopa [TAB. YpaBuenue
[umkosckoro. TepmoannamMmuueckoe o6ocHoBaHue mpaBuia Tpayoe-J{roko.

MeTopl TOTy4eHHS M OYUCTKH JINO(HOOHBIX JUCTIEPCHBIX CHCTEM.



19.
20.

21.
22.

23.

24.
25.

26.
217.

28.

29.
30.
31.

32.
33.

34.
35.
36.
37.

38.

39.
40.
41.
42.
43.
44,
45.

TepmoauHaMuka o0pa3oBaHus TUO(UIBHBIX KOJUIOUIHBIX CUCTEM.

Murennoo6pa3oBaHue B pacTBopax ITAB. Kpurnueckas KOHILICHTpalus
MUIeI000pa3oBanus; GakTopsl, Biaustonme Ha KKM.

Conrobmnnuzanus. ConmroOunu3ais B HEBOJIHBIX Cpeax.

OnTHueckue CBOWCTBA JUCIIEPCHBIX CUCTEM: PACCEIHUE U MOIJIOIIEHUE CBETA B JUCIEPCHBIX
cucremax. Hedenomerpus, TypObumumerpus, yabTpamukpockonus.  OrmnpenesneHue
KOHIIEHTPALUH, pa3MepoB U (OPM YaCTULl ITUMHU METOJIaMH.

ONEeKTPOKUHETUYECKHUE SBICHMS: 3JIEKTPOPope3, 3IIEKTPOOCMOC, IOTEHLUAIl TE4YEHus,
IIOTEHILIAAJI CEIUMEHTALIUH.

[Tpuunnbl 00pazoBanus U moaenu crpoenus JI9C.

DNeKTpOKMHETHYEeCKUH ToTeHnman. Bnusaue wnuauddepentHeix u HemHAN(D HEPEHTHBIX
NEKTPOJINTOB ~ HAa  AJIEKTPOKMHETUYECKUM  MOTeHUMand.  MeToabl  OlpeneieHMs
NEKTPOKUHETUYECKOI0 TOTEHIIMala

MuuesisipHas TeopHst CTpoeHUs TUOPOOHBIX 301EH.

MosnekynsipHO-KHHETHYECKHE CBOMCTBAa JAUCHEPCHBIX cucteM: auddys3us, OpOyHOBCKOE
JBUKEHUE. Y paBHEHUE DUHIITEHHA-CMOIIYyXOBCKOTO.

Buael ycroiunBOCTH JUCHEPCHBIX cUcTeM. DaKTOpbl CEJUMEHTALIMOHHOW M arperaTuBHON
YCTOMYUBOCTH.

Teopus ycroiiunBocTH ruapodooubix 3o0meit lepsruna-Jlanngay-®Pepes-Osepoexa (IJIDO).
CenumeHTanys B IUCHEPCHBIX CUCTEMAX.

CearMeHTAIIMOHHBIN aHAIM3 CyCNeH3UH U sMylbeuil. HTerpanbHas u muddepeHnuaibHas
KPUBBIE PaCIPEEIICHUs 10 pa3MepaM 4acTHL]

CeaumMeHTallMOHHO-U (D y3HOE paBHOBECHE.

Koarymsamus ruapodo6ubix komnounos. [IpaBuia koarymsauuu. Koaryssiuus cuiabHO U ciiabo
3apsDKEHHBIX 30J1eH (KOHIEHTpallMOHHAs U HEUTpaIU3allMOHHAs KOATyJIsIIHs).

DIIoKyIIALKA, TETEPOKOAryJISALUs, aJaryJIsIus.

Kuneruka OpIcTpoii U MEIJICHHON CTaui KOAryJIsIIHUHU.

Cycnen3uu: kiaccupuKanus U CBOUCTBA.

Omynbenun. Knaccudukanusa smynscuii. OOpamenue (a3 B aMynbcusX. MeTosl
paspyieHus 3Myabcuil. [IpakTnueckoe NpuMeHEeHNe dMYJIbCHM.

Knaccudukanus nmopucTeiX Tea Mo pazMepy Mop M CTPOSHHUIO MOPUCTON CTpyKTypsl M.M.
HyOununa.

KonnuecTBeHHas XapakTepUCTUKA MOPUCTHIX TeJl.

MonekynspHbie KpucTamuibl. LleomuTsr.

MukponopucTble Tenaa. AKTUBUPOBAHHBIE YTIIH.

KanumnspHas koHAeHcausl.

.CTpyKTypupOBaHHBIE CUCTEMBI, TUIIBI CTPYKTYP.

CTpyKTYypHO-MEXaHUUYECKNE CBOMCTBA JUCTIEPCHBIX CUCTEM

Hpr0TOHOBCKHE M HBIOTOHOBCKHE KHUAKOCTH. 3akoHbl HproTOHa, [lyaszeins nu OiHIITEHA.



IIVIAHUPYEMBIE PE3YJIBTATBI OBYUYEHUSA JISA ®OPMUPOBAHUSA

KOMIIETEHIIUIA

I/IH)IHKaTOPBI JOCTHIKCHUSA
KOMIICTCHIUH

Pe3yabTaThl 00yueHus
(3HaTh, yMeTb, BJIA/IETh)

IIpouenypa oueHuBaHus

HJIK nk-s2
OO0pabatbiBaeT u
MIPEJICTaBIISIET PE3YIbTATHI
71a00paTOPHBIX UCTIBITAHUN U
MOJICYET MOTPEIIHOCTEH B
COOTBETCTBUHU C
JIEUCTBYIOIIUMH
TEXHOJOTHYECKUMHU
pernamentamu. CocTaBiisieT
OTYETHI O BBITTOJIHEHHOM
pabore.

3HaTh. OCHOBHEIC 3aKOHBI U
3aKOHOMCPHOCTH, OIMUCBIBAIOIIUC
ITOBCPXHOCTHBLIC SBJICHUS, U
OIPCACIIAIOIINEC ITOBCACHUEC U
CBOMCTBaA JUCIICPCHBIX CUCTEM.

KomnokBuym. OT4eThI 1O
1ab0opaToOpHEIM paboTam.
[TpakTryeckue 3a1aHusl.
KP

YmeTh: IpoBOUTH 00paObOTKY
PE3YIIbTaTOB XUMUYECKUX
AKCIIEPUMEHTOB IPH
HCCIE0BAaHUU TTOBEPXHOCTHBIX
SIBICHUM Y CBOMCTB JAMCIEPCHBIX
CUCTEM, TPEJICTABUTH PE3YyJIbTaThI
IKCIICPUMEHTOB B JOpME OTYETA

Otuetsl IO
1abopaTopHEIM paboTam.
[IpakTuyeckue 3agaHusl.
KP

Buajers: HaBbIKaMu
UHTEpIIpETalMK PE3YIbTaTOB
XUMHUYECKHUX 3KCIIEPUMEHTOB U
pelIeHnr y4yeOHbIX 3a/1a4.

Komnoksuym. Otuersl 1o
1abopaTOpHBIM padoTam.
[IpakTuyeckue 3agaHus.
KP




IIporpaMmma oueHMBAHUS KOHTPOJIHUPYEMBbIX KOMIIeTEHINIA:

Tema unu pazaen Kon unaukaropa [Inanupyemblii pe3yabTaTt [Tokazarenn Kpurepuit HanmenoBanue
l[I/ICI.II/IHJII/IHLIl KOMIIETEHIINU OIICHUBAHUS 0C?
TK® |1A*
4.3(2) UKk 3HATB. OCHOBHbBIE 3aKOHBI U 3Haer: Bnaneer YO, O,
Tepmoaunamuka OO6pabatbiBaeT 1 3aKOHOMEPHOCTH, TEPMHUHOJIOTHIO U MaTepUalioM, K, 113
MOBEPXHOCTHBIX | MPEACTABIISIET PE3YAbTAThl | ONMUCHIBAIOIINE MOHSTUWHBIN anmapar MPEICTABICHHBIM
SIBJIICHUU 1ab0PaTOPHBIX UCTIBITAHUN | MOBEPXHOCTHBIC SBJICHUS, U JAHHOTO pa3zena B paszzeie 4.3(2)
Y MOJICYET MOTPEIIHOCTEN | ONMPEAEAIONIME TOBEICHUE U | KOJUIOMJHOM XUMUH, CBsI3b | Bompocsl 1uist
B COOTBETCTBUHU C CBOICTBA TUCHIEPCHBIX CUCTEM. | IOBEPXHOCTHOTO YCTHOTO
JEHCTBYIOLIUMU YMeTh: IPOBOAUTH 00pa0OTKY | HATSIKEHUS C cobecenoBanus,
TEXHOJIOTUYECKUMHU pE3yNbTaTOB XUMUYECKUX TEPMOAMHAMHYECKUMU KOJUTOKBUYM 1,
perilaMeHTaMH. JKCIIEPUMEHTOB IIpU GyHKIHAMU. NeNe 1-4.
CocraBnser OTYeTHI O UCCJICIOBAaHUH YmMmeet: 0OpabaThIBaTh [IpencraBun
BBITIOJITHEHHOMU paboTe. MOBEPXHOCTHBIX SBJICHUH U pe3yIbTaThl ONPeIeTICHUS MIPOTOKOJIBI U
CBOMCTB JUCIIEPCHBIX CUCTEM, | TEPMOJMHAMHUUYECKHUX OTYETHI 1O -
MPEACTaBUTH PE3YJIbTATHI CBOMCTB MTOBEPXHOCTHOTO 1abopaTOPHBIM <
HKCIIEPUMEHTOB B hopMe CJ10s UHIUBUAYaTbHBIX paboTam. s
oT4eTa BEIIECTB U MMPEJICTABUTH Boeimonnaun 2/3 c%
Baaners: HaBbIKaMu pE3yNbTaThl MPaKTUYECKUX
MHTEPIPETALMH PE3yIbTaTOB JKCIIEPUMEHTOB B (hopme 3a/IaHMI.

XUMHUYECKHUX IKCIIEPUMEHTOB U
pelieHny y4yeOHbIX 3a/1ad.

oT4eTa Mo 3a7aHHOM popme
Baapeer
JKCIIEPUMEHTAIBHBIMU
HaBBIKaMU OINPEIECICHUS
TEPMOJAUHAMUYECKUX
CBOMCTB ITOBEPXHOCTHOI'O
CJI0S1 UHAMBH1YaJIbHBIX
BEILIECTB I10 METOAY
Pebunnepa u ananmza
PE3yJIBTATOB.




4.3 (3)
[ToBepxHOCTHBIE
Y KanWUIsipHbIe
SIBJICHUS

MUKnik-6.2

OO6pabateIBaeT u
MIPEJICTABIISIET PE3YIbTATHI
71a60PaTOPHBIX UCIIBITAHUN
Y MOJICYET MOIPEIIHOCTEN
B COOTBETCTBUHU C
JEACTBYIOILIUMH
TEXHOJIOTHYECKUMHU
perIaMeHTaMHU.
CocraBnser OTYeTHI O
BBITIOJIHEHHOU paboTe

3HaTh. OCHOBHBIE 3aKOHBI U
3aKOHOMEPHOCTH,
OIHMCBHIBAIOIIIHC
MMOBEPXHOCTHBIC SBJICHUS, U
ONpeIETSIONINE TOBEICHUE U
CBOMCTBA JTUCIIEPCHBIX CHCTEM.
YMeTh: IpoBOAUTE 00PAOOTKY
PE3yIbTATOB XUMHYECKUX
9KCIIEPUMEHTOB TIPU
HCCIIEN0BaHUN
MOBEPXHOCTHBIX SIBJICHHNA U
CBOMCTB JTUCIIEPCHBIX CUCTEM,
MIPEJICTAaBUTh PE3YJIbTAThI
AKCIIEPUMEHTOB B (popme
oTyeTra

Biagern: HaBBIKAMU
WHTEPIIPETAIIH PE3YJIHTATOB
XUMHUYECKUX IKCIIEPUMEHTOB U
pelIeHNN yuYeOHBIX 3a/1ay.

3uaer:

TEPMHUHOJIOTHIO U
MIOHATUWHBIN anmnapar
JAHHOTO pa3zena
KOJIJIOUJHOM XMMHHU,
3aKOHOMEPHOCTH
aJicopOIIMK Ha TpaHUIle
paznena a3 u BIUSHUU
aZICOPOIMOHHBIX CIIOEB HA
CMauMBaHUE U JP.
CBOMCTBA JUCIEPCHBIX
CHUCTEM.

Ymeer: 00paboTaTh U
pPaccYUTHIBATH IO
9KCIIEPUMEHTAIIbHBIM
JaHHBIM KOJTMYECTBEHHBIC
XapaKTePUCTUKU
a7IcOpOIIMOHHBIX
MIPOLIECCOB, CMAaYUBaHUS U
IPEJICTaBIISITh PE3YIbTATHI
JKCIIEPUMEHTOB B (hopme
oT4eTa Mo 3a7aHHOM popme

Baaneer HaBbikaMu

MPUMEHEHUS
TEOPETUYECKUE 3HAHUI B
00J1aCTH MOBEPXHOCTHBIX
SABJICHUU JIJIS1 PEIICHUS
TUTIOBBIX YMCJICHHBIX U
rpaguYecKux yueOHBIX
3a/1a4 U aHaIHN3e
MOJIy4E€HHBIX
IKCIIEPUMEHTAIBHBIX

Brnaneer
MaTepHaIOM,
MIPEICTaBICHHBIM
B pazzene 4.3(3)
Bomnpocsr qis
YCTHOTO
cobecenoBaHus,
KOJIJIOKBUYM 2,
Borpockl Ne 1-10.
IIpencraBun
IPOTOKOJIBI U
OTYETHI 110
1a00paTOPHBIM
paboTam.
Beimosamn 2/3
MPAKTUYECKUX
3aJIaHHM.

VO, O,
K, 113,

JK3aMeH




pe3yJbTaToB.

4.3(4)
DJIEKTPOKUHETUY
€CKHE SIBJICHUS B
JUCTIEPCHBIX
cUCTEMax

WK nk-6.2

OOpabartbIBaeT u
MPEJCTABISET PE3YIIbTATHI
1ab0PaTOPHBIX UCIIBITAHUN
Y TIOJICYET MOTPEUTHOCTEH
B COOTBETCTBHUH C
JNENCTBYIOLIUMU
TEXHOJIOTUIECKUMHU
periaMeHTaMH.
CocraBinsieT OTYETHI O
BBHITIOTHEHHOU paboTe

3HaTh. OCHOBHBIE 3aKOHBI U
3aKOHOMEPHOCTH,
OIHMCBHIBAIOIIIHC
MMOBEPXHOCTHBIC SBJICHUS, U
ONpeIETSIONINE TOBEICHUE U
CBOMCTBA JTUCIIEPCHBIX CHCTEM.
YMeTh: IpoBOAUTE 00PAOOTKY
PE3yIbTATOB XUMHYECKUX
9KCIIEPUMEHTOB TIPU
HCCIIEN0BaHUN
MOBEPXHOCTHBIX SIBJICHHNA U
CBOMCTB JTUCIIEPCHBIX CUCTEM,
MIPEJICTAaBUTh PE3YJIbTAThI
AKCIIEPUMEHTOB B (popme
oTyeTra

Biagern: HaBBIKAMU
WHTEPIIPETAIIH PE3YIbTATOB
XUMHUYECKUX IKCIIEPUMEHTOB H
pelIeHNN yuYeOHBIX 3a/1ay.

3Haer:

MOHSATUHHBIN arapar u
OCHOBHBIE
AIIEKTPOKUHETHYECKHE
SIBJICHU S, KOJIMUECTBEHHbIC
XapaKTePUCTUKU
AIEKTPOKUHETUYECKUX
siBieHui, crpoenue J[9C.
¥Ymeer: o6paboTaTh
AKCIIEPUMEHTATbHBIC
JTAHHBIE ¥ PacCYUTATh
KOJIMYECTBEHHbBIC
XapaKTEPUCTUKU
AIEKTPOKUHETHIECKUX
SIBJICHUM:
ANEKTPOPOPETUUECKYIO
CKOPOCTb, BEJIMUNHY U
3HaK J3€Ta-MoTeHIuanNa,
MIPEACTABIISITH PE3yIbTAThI
HKCIIEPUMEHTOB B hopMe
oT4eTa 10 3aJJaHHOM
dopwme.

Baaneer HaBbIKaMu
pEIIeHUs] TUTTOBBIX
YUCJICHHBIX U TpauuecKux
yueOHBIX 3a7]a4 U aHalIu3a
MOJTYYCHHBIX
AKCIIEPUMEHTAIIbHBIX
pPEe3yIBTATOB 1O TEME
«INEKTPOKUHETUYECKHE
SIBJICHHSI

Brnaneer
MaTepHaIOM,
MIPEICTaBICHHBIM
B paszene 4.3(4)
Bonpocsr st
YCTHOTO
cobece0BaHus,
KOJUIOKBUYM 3,
Borpockl Ne 5-8.
IIpencraBun
IPOTOKOJIBI U
OTYETHI 110
1a00paTOPHBIM
paboTam.
Brmmonann
MPaKTUYECKHE
3a7aHus.
Pemmmn 2/3 u3
BCEX
MPAKTUYECKUX
3agaani B KP

VO, O,
K, 113,

DK3aMeH




4.3 (5) 3HATh. OCHOBHBIC 3aKOHBI H 3Haer: Brnaneer Ku, O,
HucnepcHbie 3aKOHOMEPHOCTH, TEPMUHOJIOTHIO U MaTEepHUAIIOM, I13, K.
CUCTEMBI. OTHCHIBAIOIIUE OCHOBHBIE METO/IbI IPEICTaBICHHBIM
JInodoOHbIC U MMOBEPXHOCTHBIE SIBJICHUS, U nojydeHus 1uopoOHbIX U | B paznene 4.3(5)
TUO(UIIbHBIE OTpeeNAolIre OBeIeHUE U | TMOPMIBHBIX JUCTIEpCHBIX | Bompocs! mis
TMCTIEPCHBIE CBOWCTBA TUCTIIEPCHBIX CUCTEM. | CHCTEM. YCTHOTO
CUCTEMBI. YMerhb: 1poBOAUTH 00pabOTKY | YMeeT: pacnuchiBaTh co0ece0BaHuA,
WK pPe3yIbTaTOB XUMHUECKUX MUIECIUIAPHBIE (POPMYIIBI Komnoksuym 3,
TIK-6.2 AKCIIEPUMEHTOB MPHU 1o OOHBIX 30JIEH, NoNe 1-4.,
OOpabartbiBaeT u
HCCIIEI0BAaHUHT 00pabaThIBaTh Pem 2/3 u3
MIPEJICTaBISIET PE3YIbTAThI .
.. | TOBEPXHOCTHBIX SIBIICHUI U AKCIIEPUMEHTAIbHBIC BCEX
1ab0PaTOPHBIX UCITBITAHUN .
.. | CBOMCTB AMCIIEPCHBIX CHCTEM, | JAHHBIC UCCIICTOBAHUS NPaKTUIECKUX
Y TIOJICYET MOTPEIIHOCTEH . .
MPEJICTAaBUTh PE3yIbTaThI 30J1e# ¢ MPUMEHEHUEM 3ananuii B KP,
B COOTBETCTBHUH C
. HKCIIEPUMEHTOB B (popme (boToxoIOpUMETpHH, IpeACTaBUII
JEHCTBYIOIIUMU
oTyeTa anekTpodopesa, otueTsl 1o JIP.
TEXHOJIOTUIECKUMHU
peraMeHTaMH Buiajern: HaBBIKaMU NPECTaBIATh Pe3yabTaThl | BeimomHmn
: WHTEPIIPETAIUU PE3YAbTATOB | SKCIIEPUMEHTOB B hopme MPaKTHYECKHE
CocraBnsieT OTYETHI O PTIPCTATIHMI pe3y P (bu P P
9 XUMHYECKHX DKCIIEPIMEHTOB U | OTYETa 10 33aHHOM 3aJJaHMsL.
BBINOJIHEHHOH paboTe
peleHny yuyeOHBIX 3a/1a4. dopme
Baaneer HaBbikKaMu
peIlIeHuUs] TUTIOBBIX
MPaKTUYECKHX 3319 10
Tteme «JInodobusie n
TO(QUITBHBIE JUCTIEPCHBIC
CHUCTEMBD».
4.3(5) NKpnks.2 3HATh. OCHOBHBIE 3aKOHEI U 3Haer: Bnageer K1, O,
YcroluuBocth 1 | OGpabaThiBaeT u 3aKOHOMEPHOCTH, TEOPETUYECKUE OCHOBBI MAaTepUaJIOM, I13, K
KOAryJIsIIus MIPEJICTABIISET PE3YNIbTaThl | OMHCHIBAIOIINE dbyHIaMeHTaIbHON MpeICTaBICHHBIM
JUCIIEPCHBIX 71a00PaTOPHBIX UCTIBITAHUN | TIOBEPXHOCTHBIE SIBICHUS, U po0GIeMbI KOJUTOUIHON B paszzene 4.3(5)
cHCTeM Y TIOZICYET MOTPEUIHOCTEH | ONpEeeNsIoNIie MOBEACHHE U | XUMHH — YCTOMYHUBOCTH Bomnpocs! nis
B COOTBETCTBHUH C CBOWCTBA TUCTIEPCHBIX CUCTEM. | JUCIEPCHBIX CUCTEM; YCTHOTO
JeWCTBYIOIUMHU YMeTh: IPOBOAUTH OOPAaOOTKY | METOABI MOBBIICHUS U cobeceJoBaHus,

DK3aMeH




TEXHOJIOTUIECKUMHU
periiaMeHTaMu.

pe3ynbTaTOB XUMUYECKUX
JKCIIEPUMEHTOB IIpU

HapyIIeHUs arperaTuBHOM
Y CEIMMEHTALIMOHHOMN

Komnoxsuywm 4,
NeNe 1-6.

CocTaBiseT OTYETEI O HUCCIIENOBaHUN YCTOMYUBOCTH. Pemmi 2/3 u3
BBITTOJIHEHHOH padoTe MOBEPXHOCTHBIX SIBJICHUH U YmMmeer: oOpaboraTh BCEX
CBOMCTB JIUCIIEPCHBIX CUCTEM, | PE3YyJIbTaThl PaKTUYECKUX
MPENCTABUTH PE3YIbTATHI JUCIIEPCUOHHOIO aHayn3a; | 3aaaHuii B KP,
HKCIIEPUMEHTOB B hopMme MIPOLIECCOB KOAryJISIIIUH, IIPEICTABUII
oT4eTa IIPEACTABIIAT PE3yJIbTaThl | OT4ETHI 110 JIP.
Baaners: HaBbIKaMu AKCIIEPUMEHTOB B (hopMme Brinonnun
WHTEPIPETALNH PE3yIbTaTOB OTYeTa IO 33JaHHON MPaKTUYECKUE
XUMHUYECKUX IKCIIEPUMEHTOB U | opMme. 3a/1aHHUsL.
pelIeHnr y4eOHbIX 3a/1ad. Baaneer
AKCIIEPUMEHTAIbHBIMU
HaBBIKAMH OTIPEICICHUS
YCTOMYHUBOCTH U
KOAaryJisiliiy TUCTIEPCHBIX
CHUCTEM U HaBBIKAMH
pEIIeHUS] TUTTOBBIX
MPaKTUYECKHX 3a/1a4 10
TeMe «Y CTOMYMBOCTD U
KOaryJisiliyst IUCIEePCHBIX
CHUCTEM).
4.3(6) NK k.62 3HAaTbh: OCHOBHBIE 3aKOHBI U 3naer: Bnaneer K, O,
Muxkporetreporen | OGpabaThiBaeT u 3aKOHOMEPHOCTH, TEPMUHOJIOTHIO U MaTepHaIoM, I13, K
HBIE TUCTIEPCHBIE | TIPEACTABIISIET PE3YAbTAThl | ONMUCHIBAIOIIHE MOHSATUWHBIN anmapar MPEeACTaBICHHBIM
CUCTEMBI 1abOpPaTOPHBIX UCTILITAHUN | IOBEPXHOCTHBIC SIBICHUS, U KOJUIOUJTHOM XUMHH, B paznene 4.3(5)
Y MOJICYET MOTPEIIHOCTEN OTPEICIISIFONINE TIOBEJICHUE U kiaccudukanuu SMynbcuii | Borpocsr st
B COOTBETCTBHUU C CBOMCTBA JUCIEPCHBIX CUCTEM. | U CYCHEH3UM, OCHOBHBIE YCTHOTO
JEHCTBYIONUMUA YMeTb: TpoBOIUTE 00pA0OTKY | CIIOCOOBI MX TIOTYUCHUS, cobecemoBaHusl, =
TEXHOJIOTHYECKUMU pEe3yNbTAaTOB XUMHUECKUX npuHIUIEI cTabmwmm3anyu | Komnoksuywm 4, %
perinaMeHTamu. JKCIIEPUMEHTOB IIPU Y HApYLIEHUS NeNe 1-6. 2
Q)

CocTaBnseT OTYETHI O

HCCICIOBAaHNU

arperaTuBHON U

Permn 2/3 us




BBITIOJITHCHHOU paboTe

MOBEPXHOCTHBIX SIBJICHUH U
CBOMCTB JTUCIIEPCHBIX CHUCTEM,
MPEJCTaBUTh PE3YIbTATHI
HKCIEPUMEHTOB B (popme
oTyera

Buaanernb: HaBbIKaMu
HWHTEPIPETAIUU PE3YIbTATOB
XUMHUYECKUX IKCIIEPUMEHTOB U
peIICHUHN y4eOHBIX 3a/1a4.

CeIMMEHTAIMOHHOMN
YCTOMYMBOCTH

Ywmeet: 06paboTaTh
pe3ynbTaThl
CEIMMEHTAlMOHHOTO
aHaJIM3a U UCCIICI0BAHUS
KOHIEHTPUPOBAHHBIX U
BBICOKOKOHILIEHTPUPOBAHH
BIX SMYJIbCHI;
MIPEACTaBUTH PE3YJILTATHI
HKCIIEPUMEHTOB B (hopMme
OTYETA MO 3aJIaHHOMN
dopwme.

Baaaeer
AKCIIEPUMEHTAIbHBIMU
HaBBIKAMH TOJTyUYEHUS
KOHIIEHTPHUPOBAHHBIX,
BBICOKOKOHIIEHTPUPOBAHH
bIX 3MYJIbCUH, METOJJaMHU
obparenus a3 IMyIbCU,
ONpeNeNIeHUsl TUIla
AMYIIbCUH, IPOBEIACHUS
JIMCTIEPCUOHHOT0 aHaJIn3a
JIMCTIEPCHBIX CUCTEM U
HaBbIKAMU PEILLICHUS
TUTIOBBIX MPAKTUIECKUX
3a7a4 10 JaHHOU TeMe.

BCEX
MPAKTUYECKUX
3amannii B KP,
MpeACTaBUI
oTueTsl 110 JIP.
Bremomann
MPAKTUYECKUE
3aJIaHus.

YO — yernsriit onpoc, Kin — komnoksuym, O — otdet o abopatopHoii padore, K — koHTposbHas padora, [13 — mpakTudeckoe 3agaHue.




KPUTEPUU OHEHUBAHUA PE3YJIBTATOB OBYUEHUAA:
NPOMENCYMOYHAS AMMeCmayus — IK3AMeH

B coomeemcmesuu ¢ 6anvrno-petimuncosoii cucmemout UI'Y 0nst nonyuenusi donycka K
aK3amery no oucyuniune «Konnouonas xumusy cmyoenmy Heobxooumo Habpamo He meree S0
bannos.

1. OOs3arenbHBIM YCIOBHEM JOIMYCKAa K 3K3aMeHY no oucyuniune «Konnouonas xumusiy
ABIIIETCS. BBIMOJHEHHE cTyAeHToM 11 maGopaTopHbIX pabOT MO JaHHOW JUCIMILIMHE,
MOArOTOBKAa M cJaya BceX OTYETOB IO JIP, BBITONHEHHWE NPAKTUYECKHUX 3aJaHU B BUJE
KOHTPOJIbHBIX PAa0OT M KOJUIOKBUYMBI. [Ipu BbIONHEHWH JAaOOPATOPHBIX paboT
olleHUBaeTcs TexHuKa BbimoiHeHus JIP, odopmienune mnporokona, odopmieHHEe 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 xaxaou JIP omnenmBaercs B 4 OGamra. Kpurepun onenuBanus otdera mo 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 BEJIMYUH, BHIBEJICHBI PA3MEPHOCTH ITHX
BEJIMYMH, IpoBeieHa (mpu HeoOxoauMocTh) Tpadudeckas 00paboTKa pe3ysbTaToB, ClIeIaH
BBIBO/I 110 MTOJIY9€HHBIM pe3yiibraram (3 0),
n) [Tocne TpexkpaTHOrO BO3BpAIEHHsI OTYETa CTYJCHTY OLIEHKA 3a OTYET CHUXkaeTcs Ha 1
Oas.
e) [ToowpurensHo naetcs 1 6 3a cBOEBpeMEHHOE U Ka4YeCTBEHHOE HAMKMCAaHKEe BCEX OTYETOB
Y OTJIMYHOE BJIAZICHUE MAaTEPUATIOM.

3. Ipemycmotpeno 4 cobecenoBaHUs IO TEOPETUIECKOMY MaTepHaly B BH/E KOJUIOKBHYMOB.

Kaxxnas Tema orieHuBaeTcst MaKCUMyM Ha 5 Gania.

B

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

o

OueHka «OTJIMYHO»:

cOpMHpOBaHHBIE M CHCTEMAaTH3MPOBAHHBIE 3HAHUS IMpeaMeTa, C(HOPMUPOBAHHbIE
YMEHUS U HABBIKM KOMIUIEKCHOTO HCIIOJIb30BAaHHS TEOPETUUYECKUX OCHOB KOJUIOMJHOM XHMUH,
NPUMEHEHHS METOJOB W TIOAXOJOB JaHHOW JWCHUIUIMHBI TPH PEHICHHH YYEeOHBIX U
NPaKTUYECKHX 3a/1a4 Pa3IMYHOr0 YPOBHS ClI0KHOCTH (86-100 Oasios).

Ounenka «xopomoy»:

B IIeoM, c(popMHUpOBaHHBIE, HO COJIEpIKAIIUE OTIENbHBIC MPOOEThl 3HAaHUS TpeaMeTa
«KomnonnHast XuMusI», METOBI U MOJXO/Ibl U3Y4aeMOW JTUCIUILIMHBI IPH PEIICHUN Y4eOHBIX U
NPaKTHYECKHUX 3a]a4 C MUHUMAJIBHBIM KOJHMYECTBOM OMIMOOK HENPHHIMITUAIBLHOTO XapakTepa,
HaJIMYMe HAaBBIKOB MPUMEHEHUS METOJIOB M MOAXO0J0B M3y4yaeMoil AMCUUIUIMHBI NPH PELICHUU
y4eOHBIX U NMPaKTHUECKUX 3ajay 6a3oBoro ypoBHs (71 - 85 GansoB).

OneHKka «y/J10BJIETBOPUTEIHHO

HECHCTEMATH3MPOBAHHBIE 3HAHUS TMpeaMera, (BiageeT TMOHATHWHBIM — aIapaToM
KOJJIOWIHON XWMUH, 3HA€T OCHOBHBIE 3aKOHBI, MOXET TPUBECTH OTHACIbHBIC TPUMEPHI, HO
JIOITyCKAaeT HETOYHOCTH B (DOPMYITUPOBKAX M BHIBOJAAX), YACTUYHO C(HOPMHUPOBAHHBIC YMEHUS H
HaBBIKU : JOMYCKAaeT HETOYHOCTU U OMIMOKM B MPUMEHEHUH MOJTYUYEHHBIX 3HAHUH MU pelIeHUN
pacyeTHbIX U rpaduyeckux 3aaad 6azooro ypoBHs (60-70 6annos).



OuneHka «Hey10BJIeTBOPUTEIbHO !

(dbparMeHTapHOE 3HAHHWE NPEeaMETa, OTCYTCTBHE YMCHHA W HAaBBIKOB TMPUMEHEHUS
METOAOB MW MHNOAXOOJ0B JUCHUIIIINHBI ((KOJIJIOI/II[HEUI XUMHA» IIPU pCHICHUU y‘-Ie6HBIX 3aa4
6a3oBoro ypoBHs (MeHee 60 6aioB).

Pa3paboTumnkmu:
L

/ ,3@ &6</;
[

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

npodeccop JI.b. benbix

[TporpamMma paccMoTpeHa Ha 3aceannu Kadeapsl (GU3HUECKON 1 KOJUIOUIHON XUMUHU
«8» nrons 2023 r.

L
[Tporokon Ne 6 U.o. 3aB. kadenpoit ST ce—y / JL.b. benbix /

Hacmoswas npocpamma, ne modxcem 0Ovimb 60cnpousgedeHa HU 8 Kakou ¢hopme 6Oe3

npeosapumenbHo20 NUCbMEHHO20 pazpeulenus Kagheopwvl-paspabomuuxa npocpammsi.



