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1. Leau ocBOeHUs] AUCHUNIMHBI

[enaMu OCBOEHMSI IUCHUIUIMHBI «KOMI0UOHASA XUMUSY SIBISIOTCSL:

- IOy4YEHUE TEOPETUUECKUX 3HAHUN O KilacCu(PUKaMu, METoAaX MOJyYeHuUs,
CBOICTBaX JUCIEPCHBIX U METOAAX UX MCCIEIOBAHUS;

- OCBOCHHME METOJOB HCCIIEAOBAaHUE AMCIEPCHBIX CHUCTEM, OIPENEICHHE
(bu3HYEeCKUX CBOMCTB, U3yYeHUE TOBEPXHOCTHBIX SABJICHU;

-  TNpUOOpPETEHHUE HABBIKOB pabOThl IO orOopy Marepuaia st
TEOPETUYECKUX M JIA0OPATOPHBIX M TMPAKTUYECKUX pabOT, MaTeMaTHuecKou
00paboTKe pe3ynbraToB JSKCIEPUMEHTa, pabOThl C JINTEPATypoOH, HHTEPHET-
HMCTOYHUKAMH,

- yMEHHE aHaJM3UpPOBaTh TMOJY4YEHHYI0 HHPoOpMaluio, OhOPMIIAThH
MOJTyYE€HHbIE PE3YNbTATHI

Kpome Toro menbro JaHHON AUCHUIUIMHBI ABISETCS (OPMHUPOBAHUE CIIOCOO-
HOCTEH K MPUOOPETEHUIO HOBBIX 3HAHWM B 00JACTH HAHOXMMHH M HAHOTEXHOJIO-
THil.

2.MecTo rucuuiuinHbl B cTpykType OOII

Huctumnmuaa — «Kommowanas — xumus»  (b1.0.10.03)  orHocutcs K
obs3atenbHOM yacT broka 1 «/ucuumiuHel (MOAyH )» pabodero yueOHOTO IjIaHa
OOIl no wnampaenenunto 20.03.01 TexHocdepHas O6e30MaCHOCTh, MPOPUITH
«IIpombinieHHas 6€30MaCHOCTh TEXHOJOTHUYSCKUX MPOIIECCOB U MPOU3BOJCTB» U
OCBaMBAETCA B 5 CEMECTPE.

K «BXOmHBIM» 3HAHUSAM, YMEHHSIM M TOTOBHOCTSIM OOYyYaromerocs,
HEOOXOIMMBIM TPU OCBOCHHMHM JaHHOW JUCIUIUIMHBI W TPHOOPETCHHBIM B
pe3yabTare OCBOCHHSI NPEAMISCTBYIONIUX JHCIUIUIMH, OTHOCSATCS 3HAHUSA
(yHIaMEHTAJIBHBIX Pa3/IeJIOB MAaTEMAaTUKH; aHATUTHUYCCKOW XUMUH, (PU3NICCKOM
XHUMHH ¥ PU3HKO-XUMUICCKUX METOJIOB aHAJIU3A.

BxonHble 3HaHWS, YMEHUS M KOMIIETECHIIMH, HEOOXOMWMBIC Ui W3yUCHHSI
JaHHOTO Kypca, (OpPMHPYIOTCS B Ipoiecce oOydeHus B 3-4 cemecTpax IpH
W3YYCHHUH TaKUX JUCITUIUIMH, Kak «Duszndeckas XumMus», «OpraHudeckas XuMus,
«AHanmuTHYecKass ~ XuMusSA», «TeXHOJOTHS  XUMHUYCCKHX  IPOIECCOB |
MpPOU3BOACTBY, «CTaThcTHYecKass o00paboTKa pe3yabTaToB OSKCIICPUMEHTAY.
JlanHast  gucHUIUIMHA ~ OoOecCreurMBaeT  JIOTHYECKYID W COACPIKATEIbHO-
METOJUYCCKYI0  B3aWMOCBS3b XUMHUYECKHX JHUCIHILIMH  00pa3oBaTelbHOMN
MIPOrPaMMBI, MPAKTUK C MPO(PECCHOHANTBHBIMY TUCIUITHHAMU 10 BBIOODY.

JIJIsT yCHENIHOTO OCBOCHUS JAUCITUIUIMHBI OOYYaOIIUICS JTOJDKEH BIIAJICTh
3HAaHMSIMH O CTPOCHHH, CBOWCTBAX W KJIACCH(UKAIMA XUMHUUYECKHX BEIICCTB,
CBOMCTBaX PacTBOPOB HU3KOMOJICKYISPHBIX COCAUHEHUH, HIMETh MPEACTABICHHE O
CTPYKType W OCHOBHBIX (DM3MYCCKUX CBOHCTBaxX TeJ, BIAJECTh HAaBBIKAMH
MIPUTOTOBJICHUSI PAaCTBOPOB, yMETh MPOBOAWTHh (DU3UKO-XUMHUYCCKHE aHAN3bI
MaTepHUaioB, CTATHCTHYECKYI0 00pabOTKy pe3y/IbTaTOB SKCIICPHUMEHTA.



3. Pe3yabTarsl 00y4eHus MO JUCUUIJINHE

Kon n Konx n HanMeHOBaHUe MHANKATOpPA PesyabTarsl 00yueHust
HAaUMeHOBaHMe (MHAUKATOPOB) N0CTHKEHUS
KOMIIeTeHIIUH KOMIIeTeHIIUH
YK-2. Crnoco0en | 1.1_B.YK-2. ®opmynupyeT B pamkax 3HATh: METObI
OTIPEAETATh KpYr' | IOCTaBJIEHHOM L€ MPOEKTa TeHEpUPOBAHUS HOBBIX UIEH
3aJjad B paMKax | COBOKYIIHOCTb B3aUMOCBSI3aHHBIX 33a4, | IpU  pEUIeHUH  HUCClle-
MIOCTABJICHHOM 11eJIM U | 00eCeYnBaIOLIUX €€ J10CTUKEHHE. JI0BaTEIbCKUX u
BBIOMpATH Omnpenenser o)KugaeMble pe3yabTaTbl MPaKTHYECKUX 3aza4u
ONTHUMAaJIbHbIE pelIeHUs BbIJEIEHHBIX 3aad. yMeTh: aHaAJIN3UPOBATh
croco6sbl ux pemenus, | 2.1_B.YK-2. [Ipoexrupyert pemienue aJIbTCPHATUBHBIC BAPUAHTHI
UCXOJs U3 | KOHKPETHOM 3aJ1auu IPOEKTa, BBIOMpast pelieHus uccienoBa-
NEeUCTBYIOIINX ONTUMAJIBHBIN CIIOCOO €€ pelIeHus, TEIbCKUX M TPAKTUUYECKUX
MIPaBOBBIX HOPM, | UCXOJsl U3 AEUCTBYIOIIUX PABOBBIX 3azau
HMMEIOLIUXCS PECYPCOB | HOPM U UMEIOLIUXCS PECYPCOB U BJIaJIeTh: HaBbIKaMU
Y OrpaHUYECHUIN OTpaHUYECHU. aHAJIN3a METOJOJIOTHYECKUX
3.1_ B.YK-2. Pemaet KOHKpETHbIE npo0iiem, BO3HMKAIOLIUX
3aJlauu IPOEKTa 3asiBJICHHOIO KaYeCTBA U | IPU  pEIIeHUH  HCCIeN0-
3a yCTaHOBJIEHHOE BpeMs BaTeJIbCKUX U IPaKTH-
4.1_ B.YK-2. [lyonu4yHO mnpeAcTaBiseT | YECKUX 3ajay; HaBbIKaMU
pe3ynbTaThl pelIeHNs KOHKPETHOH 3a/1aun | paboThl C¢  TEXHUYECKOM
MPOEKTA. JIOKYMEHTAIUEH.
OIIK-1 OIIK-1.1 M3ydaer wu aHanu3upyer | 3HATh: TEOPETUUYECKUE
CrocoOeH yuuThIBaTh | TEXHUYECKYIO TOKYMEHTAIHIO OCHOBBI 0a30BbIX
COBPEMEHHBIE OIIK-1.2 Hcnons3yeT COBPEMEHHBIC | XUMHUYECKUX TUCIUILIINH
TEHJCHIIMM Pa3BUTHUS | IPOrPaMMHBIE KOMILJIEKCHI JJIsl PELIEHUS | yMeTh: BBIIOJHSATD
TEXHUKU U TUIMOBBIX 3a7a4 B 0O0JacTH 3alllUThl | CTaHIApTHBIE NercTBUS
TEXHOJIOT Ui B OKpY’Karollei cpenbl. (cocraBnenue CXeM
oOmactu OIIK-1.3 Hcnose3yeT COBpEMEHHBIE | IPOLECCOB,  CHUCTEMATH3a-
TexHOC(epHOit MpOrpaMMHbIE KOMIUIEKCHI B 007acTd | Ius JaHHBIX M T.I.) C yde-
0e30MacHOCTH, MPOMBIIIUICHHOW  0€30MacHOCTH IS | TOM OCHOBHBIX TOHSTHH H
U3MEPUTENILHON U OLICHKM  PHUCKOB TUIs YeJioBeKa, | OOIIMX  3aKOHOMEPHOCTEH,
BBIYHCIUTEIBHOMN MIPOU3BOJCTBEHHBIX  OOBEKTOB u | GopMynUpyeMbIX B paMKax
TEXHUKH, OKpY’Karolen cpezbl 0a30BbIX XUMHYECKUX
MH(OPMALIMOHHBIX OIIK-1.4 Vcnonb3yeT COBpPEMEHHbIE | AUCLUILINH; perarb
TEXHOJIOTUH MpHU 0a3pl  JAaHHBIX M IpOrpaMMHbIE | TUIIOBbIE Y4eOHBbIE 3aJauu
PELIEHUH TUIIOBBIX KOMILIEKChl JUIsl peuleHus 3ajad B | IO OCHOBHBIM (0a30BbIM)
3aja4y B oOnactu oOmactu npodeccruoHanbHON | XUMUYECKUM JUCLUILIMHAM
npodeccruoHanbHON NEeSITEeNIbHOCTH, CBSI3aHHOM C 3allUTON | BIaJeTh: HaBbIKaMU
NEeSITENHHOCTH, OKpyXaromieri cpeapl u obecriedeHuEM | paboTel ¢ y4eOHOW W
CBSI3aHHOM C 3aIIUTOM | O€30MaCHOCTH YeJIOBEKa HAay4yHOM JIMTEpPaTypou Io
okpyxatouiey cpensl | OIIK-1.5 Bri6upaer KPUTEpPUU | OCHOBHBIM XUMHUYECKHM
u o0ecrieueHueM MPENEIbHOTO COCTOSIHUSA TEXHMYECKUX | JUCLMILIMHAM
0€301acHOCTH YCTpOMCTBA
YeJI0BeKa. OIIK-1.6 Omnpexnensier ycioBus

0€e30MacHOM 3KCIITyaTallil KOHKPETHBIX
TEXHUYECKHUX YCTPONCTB




4. CTpyKTypa M coaepkaHue JUCUMIIIMHbBI
OO6m1as TpyI0eMKOCTh AUCIUILIMHBI COCTaBISIET 3 3aueTHBIX enuHull 108 yacos.

Ne Pasnen qucuuniauHbl Cemectp| Heneas D opMbl TEKYLIEr0 KOHTPOJISA
n/n cemecTpa Buab1 yueoHoii pa6oThl, BKIOYAs ycneBaeMoCcTu
CAMOCTOSITeJIbHYIO Pa0oTy CTYAeHTOB M (no nedenam cemecmpa)
TPYA0EMKOCTbH (B Yacax) D opMBbI IPOMEKYTOYHOM
arrecTaumu
(no cemecmpam)
Jlek- JlaGopar. Cp Konr | Bcero
101071 pao. poIb
OOmas
TPYAOEMKOC
Tb
1 2 3 4 5 6 8 10 11 12
1 | Beenenne. OcHoBHble noHsATHS. CBOMCTBA 5 1-3 6 6 6 18 Order 110 1abopaTopHbIM paboTam
C 6 IMpoBepka  odopmileHHST  HMHCHBMEHHOTO
JTUCIIEpCHBIX cucTeM. CrocoObl MOTyYEHHUs oTHeTa B TABOpATOPHOM KypHATE
Y OYUCTKH TUCHEPCHBIX CUCTEM
2 | Kunetnueckne CBOWCTBAa  JHMCIEPCHBIX 5 4-7 8 8 8 24 | Oruer no nabopatopHeM padoram
[MpoBepka  odopmileHHST  MHCHBMEHHOTO
CHCTEM oryera B JaAOOPaTOPHOM JKypHAJe
3 | [ToBepXHOCTHBIC SIBICHHUSI 5 8-11 8 8 8 24 | Oruer no naGopatopHeiM paboram
IMpoBepka  odopmileHHST  HMHCHBMEHHOTO
oryera B JIaAOOPaTOPHOM JKypHAJIe
4 A Z[COP6III’I o 5 12-14 6 6 6 18 Otuer 1o 1a60paTopHBIM paboram
IMpoBepka  odopmileHHST  MHCHBMEHHOTO
ordera B JIaAOOPaTOPHOM JKypHAJe
5. | Onruveckue cBOMCTBA 5 15-16 4 4 4 12 | Order no naGoparoprbiM paboram
[MpoBepka  odopmileHHST  MHCHBMEHHOTO
oryera B JIAOOPaTOPHOM JKypHAJIe
6. | Dnexrpuueckue cBoiicTaa 5 17-18 4 4 4 12 | Order no naGoparoprbim paboram
IMpoBepka  odopmileHHST  IMHCHBMEHHOTO
oryera B JIaAOOPaTOPHOM JKypHAJIe
[IpoMexyTouHas arrecTanusl. 36 3auer
Hroro: yacos 3a 5 cemecTp 36 36 36 108




Conep:kanue JTUCUUNIUHBI

Tema 1. Benenue. OcHoBHble NMOHATHS. CBOWCTBA NHCHEPCHBIX CHUCTEM.
CriocoObl MOTy4YeHHsI U OYUCTKHU JAUCTIEPCHBIX CUCTEM

Konnounnas xumus kak Hayka. Jlaypeatst HoGeneBckoii nmpemuun B o0siactu
U3y4YeHHs JucriepcHbIX cucteM. OOBEKThl U METOIbI uccienoBanusd. OnpeneneHue
OCHOBHBIX MOHATHH. (OCHOBHBIE CBOMCTBA JUCHEPCHBIX CHCTEM. THIIbI
KJaccu(UKaIMM TEeTEePOreHHBIX CHCTEM. 3HAYEHUE IMOBEPXHOCTHBIX SIBICHUN B
aucnepcHblx cuctemax. CrnocoObl MonyyeHus: aucrepcHbIXx cucteMm. CrnocoObl
OYMCTKHU JUCHIEPCHBIX CUCTEM.

Tema 2. Kunetuueckue cBOMCTBA JUCIIEPCHBIX CUCTEM

OcmoTrueckoe naBieHue. BwiBon dopmynsl Bant-T'opda. 3aBucumoctsb
OCMOTHYECKOTO JABJICHHUSI OT KOHIIEHTPALMX YaCTUIl U UX MACChl. Y pPaBHEHHUE CO-
CTOSIHUSL WJCAJbHBIX U PEANbHBIX cMeceil. MeTon omnpeneneHus MOJEKYISIPHON
Macchl OJIMMEPOB 10 OCMOTHYECKOMY JIABJIEHUIO UX PACTBOPOB. SIBIEHUS OCMO-
ca B npupoae. duddyszus. [lepsoiit 3akon Guka. @opmyna DHHIIITEIHA, CBS3bI-
Barotas kodpduuuent auddy3un ¢ KorhPUIMEHTOM TPEHUS YaCTUIl U UX pa3Me-
pom. Bropoii 3akon ®uka. Meron omnpenenenus kosddumnuenta quddysun. bpo-
yHOBckoe JBrxkeHue. Cequmentanus u Quotarus. CeauMeHTalUsl B IpaBUTAIU-
OHHOM U HeHTpoOexxHOM mnoisx. Popmyrna Ceendepra JJisl ONpeAesieHus] Macchl
YaCTUI 10 CKOPOCTHOM cequMeHTanuu. [ urncoMeTpuueckuil 3aK0H pacrpeeiaeHus
YaCTUIL B I1OJIE CUJIBI TSHKECTH.

Tema 3. [loBepXHOCTHBIE SIBIICHUS

MexmoneKkyspHble CUIbl B3aumMoaencTBus. [[oBepXHOCTHAsA SHEPIrUs U Mo-
BEPXHOCTHOE HaTSKEHUE Ha rpanuile paszzaena ¢a3. OneiT Hronpe. CBoiicTBa cui
MMOBEPXHOCTHOTO HATSIKEHHUS. SIBICHUS aAr€3Ur U KOTre3uu. SIBIICHUS CMauyMBaHUA
1 HecMauuBaHusi. @opmyina FOHra miist kpaeBoro yria. 3aBUCUMOCTb BHYTPEHHETO
JABJICHUS )KUAKOCTH OT pajinyca KpuBU3HbI noBepxHocTU. @opmyna Jlamnaca. Ka-
nuuIsipHbIe sBieHuss. @opmysna ['n60ca Aj1si XUMHUUECKOTO TTOTEHITMANA KUIKOCTH
C MCKPHMBJICHHON MOBEPXHOCTHIO. JlaBlieHME Tapa HaJl UCKPUBJICHHOW MOBEPXHO-
CThIO XKUJKOCTU. M3oTepMHUeckas neperonka. KanuinsapHas KOHAEHCALMS.

Tema 4. AncopOuust

Ancop6uus. KonndecTBeHHble XapakTepUCTHKU ajacopOuuun. Knaccuduxka-
usl aJCOpOIMOHHBIX MPOLECCOB. TepMOIUHAMUYECKOE PACCMOTPEHHE SIBJICHUS
aacopOonuu Ha rpanuie pactBop — map. Dopmyna I'mb6ca. IloBepxHOCTHO-
akTuBHbIE BemlecTBa. JudunbHble Moiekynbl. [loBepxHocTHas akTuBHOCTH. [lpa-
Buio [lrokno-Tpaybe. AncopOuus Ha rpaHuue TBepaoe Teno-nap. OcoOeHHOCTH
npouecca. MOHOMONEKYJISAPHBIN ancopOuuoHHBI cnoil. M3otepma JIsHrmiopa.
Mertonbl onpeneneHuss pazMepa MOJIEKYJl, OCHOBAHHbBIE Ha SIBIICHUU aJICOPOLIUU.
JByxMepHOe cocTosiHue BemecTsa. Becsl JIanrMropa. Omnpezenenue pazmepa Mo-
Jekyn Ha Becax JIaurmiopa. buonornueckue meMOpansl. Teopus: monuMoneKymsip-
HOM ajmcopOumu. IlpakTHueckoe MpUMEHEHHUs ajcopOIuu ra3oB. AncopOuus Ha
IpaHULIe TBEPAOE TeNO-KUIKOCTb. MoJekynspHas aacopOuus U3 PacTBOPOB.
WNonnas agcopOuus.



Tema 5. OnTuueckue cBoMCTBa

Paccesnue cBera. PaccessHue cBeTa KOJUIOMAHBIMH CHCTEMAaMHU C MaJIbIMHU IIO
CpPaBHEHMIO C JIJTMHOM BOJIHBI cBeTa dacTuiiamu. ®opmyna Penes. CooTHomeHue
Byrepa qy1s1 MTHTEHCUBHOCTH ITy4YKa CBETa, MPOIYIIEHHOTO Yepe3 KOJUIOUIHBIN pac-
TBOp. MyTtHOCTb. [lokazarens nmornomienus. [lokazarens ocnadnenus (koddduiim-
€HT AKCTUHKIMHU). CBsA3b MEXIAY MYTHOCTBIO M OTHomIeHHEeM Penes. Ontuueckoe
ceyenue u daxrop 3¢ dexTuBHOCTH. PaccessiHue cBeTa KOJUIOUIHBIMU CUCTEMaMHU C
JacTUIIAMH JIIOOBIX pa3MepoB. MeToJ CIeKTpa MYTHOCTH MJIA XapaKTePUCTHKU
TJI0XO OMPEIEeIEHHBIX JUCTIEPCHBIX CUCTEM.

Tema 6. DnekTprueckre CBOKMCTBA

OnexrpokuHeTnyeckue sipaeHust Peiicca, KBunke u JlopHa: anexrpodopes,
AJIEKTPOOCMOC,  TOTEHLMAJIbl  MPOTEKaHUSA W CeAuMEHTauuu. JIBOWHOM
AEKTPUYECKUI CcJIoM Ha TpaHule pasaena ¢gas. Moxens 'enbmronbia. Teopus
['ou-Ysnmena. TommmHa wuOHHONW arMocdepbl Yy MMOBEPXHOCTH YACTUIIBI I10
Jeb6ato-X1oKKeno. DNEeKTPOKMHETHYECKUM MOTeHIHan. BiusHue paznauyHbIX
(bakTopoB (KOHIIEHTpALMK DSJEKTPOJIMTA, 3apsja HOHA, TeMIleparypbl) Ha
AIIEKTPOKMHETUYECKUI TOTEHIMAl 4YacTul. VI303JIEKTpUYECKOE COCTOSHUE
JUCIIepCHOM cuctembl. OnpeneseHue 3IEKTPOKUHETHYECKOr0 IMOTEHIMANa 110
MeTofy 3eKTpodopesa.

5. OoOpa3oBarenbHbIe TEXHOJIOITMH, IPUMEHsSeMble TP OCBOCHUM
AUCHUTTHHBI

[Ipu wusywenun gucuumuinasl  «KomumougHas  XumMus»  Hapsaay  C
TPAAUIIMOHHBIMU 00pa30BaTeIbHBIMUA TEXHOJIOTHSMU  (JIEKIUH, JabopaTopHbIe
paboThl) IIMPOKO PEATU3YIOTCS PA3IMYHbIE TEXHOJOTUM, OCHOBAaHHBIE Ha
MCIIOJIb30BAHUM COBPEMEHHBIX HMH(OPMAIMOHHBIX CPEICTBAaX: MYJIbTUMEIUMHbBIC
Ipe3eHTAalMM, METOAMYECKHE pa3paboTKu K J1a00paTopHBIM paboTaM, METOAbI

HAYYHO-TCXHUYCCKOTO TBOPYCCTBA, BKJIIO4YAKOIIHUEC peuicHuc 3aaad 110
JUCHUITIITUHEC, TECTOBBIN OoIIpoC, CaMOCTOATCIILHBIC pa6OTBI.
Peanmaunﬂ KOMIICTCHTHOCTHOI'O rmoaxoaa npeaycmMarpuBacT

UCIIONIb30BaHME B Y4YeOHOM TMpolecce JeJIOBBbIX Wrp, pa30op KOHKPETHBIX
cutyanui. JlabopaTtopHbie 3aHITHS U TOJOOP BBHIMOIHIEMBIX SKCIEPUMEHTATBHBIX
paboT HampaBiieHbl Ha (OPMHUpPOBAHHE Yy OOYUYaIOIIMXCS YMEHUS U HABBIKOB B
00J1aCTH TUCTIEPCHBIX CUCTEM.

IIpu n3ydyenun nucuuiuinebl «KomnonaHas XuMus» UHBAIUAAMU U JIMLAMHA
C OrPaHUYEHHBIMU BO3MOXKHOCTSIMH 3JI0POBBSl CIEAYET NPUMEHATH aJalTHBHBIE
TEXHOJIOTUU: HCIIONb30BAHUE COLMAIBHO-aKTUBHBIX PE(ICKCUBHBIX METO/I0B
oOyuyeHust s co3JaHusg KOM(OPTHOrOo  TICUXOJOTMYECKOTO  KJIKMMara B
CTYIEHYECKOM Tpynmne, MCIOJb30BaHUE JHCTAHUMOHHBIX TEXHOJOTUW MpHU
peanu3aluy nporpamMmmsl, padoTra 1o MHAUBUAYaIbHOMY IUIAHY.

@®opmbl  00yueHUsT M TPOBEACHUS MPOMEXKYTOYHOM arrectaluu JJis
WHBAJIUJIOB U JIUI] C OTPAHUYEHHBIMU BO3MOXHOCTSIMH 3/I0POBbSI YCTAHABINBAETCS
C y4eToM  HHAMBUAYAJbHBIX  Tcuxopu3nueckux  ocobennocrei.  [lpu
HEBO3MOXXKHOCTH 3(P(HEKTUBHOTO BHINIOJHEHHUS 1a00paTtopHOi paboThl — MPOBOIUTH
B (hopme J1a00paTOPHOTO IKCIIEPUMEHTA).



BapuanTel npomexyTOdHON aTrTecTallMi B JaHHOM CiIydyae MOTYT OBITh
CICNYIOIIMMU: TOJIBKO YCTHBIM OTBET 0€3 MHCHBMEHHOI'O KOHCIIEKTAa Ha Oymare,
TOJIBKO TUCbMEHHBIN OTBET (KOHCIIEKT OTBETa) Ha Oymare Wju MUCbMEHHBIM OTBET
(KOHCTIEKT OTBETa) Ha KOMIbIoTepe 0e3 YCTHOrO OTBETa, MPOBEICHHE UTOTOBOM
arrectauuu B ¢opme TecTupoBaHus. [Ipu HEOOXOAMMOCTH JJIsl TOATOTOBKU OTBETA
MIPEAOCTaBISACTCS AONOIHUTEIbHOE BpeMs (30 MUHYT).

6. YueOHo-MeTOnMUYecKoe o0ecrmeYeHHe CaMOCTOATENbHON pPadoThl
cTyleHTOB. OleHOYHbIe CcpelcTBa JAJs TEKYLIero KOHTPOJsl ycIeBaeMOCTH,
NPOMEKYTOYHOM aTTeCTALMHU M0 UTOraM OCBOEHUS TUCHHUIJINHBI.

CamocTosaTenbpHas pa60Ta CTYACHTOB OCYHICCTBIIACTCA PCTYJLAPHO IIO Ka}I(I[Oﬁ
TECMC OUCHUINUIMHBI HW  OIPCACIIACTCA  KAJICHIAAPHBIM I‘pa(i)I/IKOM HN3Y4YCHUA
JUCHUITIITUHBI. CamocTosgTenbHas IIOATOTOBKA K 3aHATHAM  BKJIIFOYAaCT OCBOCHMC
TCOPCTUYUCCKOIO MaTcpuaja, MoAroToBKY K Ha60paT0pHBIM pa60TaM, Oq)OpMHCHI/IC
Jla60paTOpHBIX pa60T, BBITIOJTHCHHUC JOMAallHHUX BaHaHHﬁ, IMOATOTOBKY K TCKYLIECMY
N UTOIOBOMY KOHTPOJIHO, IIPOXOXKACHUIO TCCTOB. OHCHO‘IHBIC CpCaACTBa TCKYHLICTO
KOHTPOJIA BKIHOYAKOT:

- BBITMIOJIHEHHUE U opopMIIeHHEe Ta00paTOPHBIX PaboT

- pa300p KOHKPETHBIX CUTYyaIIHHA

- OIIEHKY JIMYHOCTHBIX Ka4yeCTB CTyACHTa (aKKypaTHOCThb, paboTa y JOCKH,
UCIIOJTHUTEIbHOCTh, MHUITUATHBHOCTB )

- BBITTOJIHCHHE ayTUTOPHBIX M JIOMAITHUX PaOoOT.

Bo Bpemsi caMoOCTOATENbHOM MOATOTOBKM OOydaromiuecss oOecreyeHbl
goctynoM K OubnuoreynbiM (ougam u cetu HWurtepHer. IlpomesxkyTounas
arTecTalys CTYIeHTOB IPOU3BOAUTCA B (popme 3adeTa.

6.1. Bonnpochl 115t caMOCTOATEIBHOI0 U3YYCHUS.

1. Metoasl onpenenenus kodddunuenta audpdysuu.

2. TloBepxHOCTHas 3HEPrUsi U MOBEPXHOCTHOE HATSKEHHE HA TPAHULIE Pa3-
nena ¢a3. Onsit Jromnpe.

3. CnocoObl OYUCTKH TUCTIEPCHBIX CUCTEM.

4. JlaBneHwue napa HaJ UICKPUBICHHOW MOBEPXHOCTHIO KUIKOCTH.

5. YcnoBus arperaTMBHOM YCTOMYHMBOCTU JUCIIEPCHBIX CUCTEM.

6. YCIOBUS arperaTuBHON HEYCTOMYMBOCTU JUCHIEPCHBIX CUCTEM.

7. BbiBon dopmynbl DiiHinTelHa, cBA3bIBatonied Kodpunuent nuddysuun
¢ KO3(pPUIIMEHTOM TPEHUS YACTHIL U UX PA3MEPOM.

8. 3aBHCHUMOCTb BHYTPEHHETO JABJICHUS OT pajuyca KPpUBU3HBI TOBEPXHO-
ctu. ®opmyna Jlamaca.

9. @opmyna ['mOOca st XMMUYECKOTO MOTEHIMANA KUIKOCTH C UCKPHUB-
JICHHOW IIOBEPXHOCTBIO.

10. KpuBble TeUeHUS KUIKOCTEN.

11. IIpakTuyeckoe NpuMeHEHHUs aICOPOLIMH Ta30B.



12. JlamuHapHbBIN U TypOYJEHTHBIN MOTOK KHIKOCTH.

13. IloBenenue aHM30AMAMETPUYECKON YaCTUIBI B IAMHHAPHOM TTOTOKE.

Texymuii KOHTpOJIb 3HAHUW, YMEHUHM U BJIAJCHUN OCYILECTBISCTCA
PEryISPHO 10 BOIPOCAM TSI CAMOCTOATEIIBHOIO U3YYEHHUsI 110 BCEN JUCLIUIUINHE.

6.2. Ilpumep TUIIOBOIO 3aJaHUS JJI51 J1a0OPATOPHOIi padoOTHI.

Omnpenenenue a3eTa-NoTEHIMAA 30115 KeJle3a METOJOM lIeKTpodopesa.

Cocyn ans snexrpodopesa 3alolNHUTh 30JIEM THJIpokcuaa skenesa. OOa
KOJIEHA cocyla 3amojHuTh OokoBol kuakoctbio 0,075 H pacTBOpoOM COJITHOM
KHUCJIOTBI, KOTOpasi UMEET TAKYIO K€ JIEKTPOIIPOBOAHOCTD, KaK U 30J1b TUAPOKCHIA
Keesa.

3akpenuTh NpudOp B CTPOTr0 BEPTUKAIBHOM IMOJIOKEHUN Ha HITATUBE.

K npaBomy koneHy mnpubopa Bblllle KpaHa MPUKPENUTb TOJIOCKY
MUJUTMMETPOBOM Oymaru Jyisi U3MEpeHUs! CKOPOCTH JIBHXKEHUS TPAHUIIBI 30J151.

ITogBecTn K OTCEKaM JIJIEKTPOABI OT BBHIIpAMUTENA. [lONOKUTENBHBIN
EKTPOA IOABECTH K JIEBOMY OTCEKy. Brirouuts BbIIpsAMHUTENb. Ha BeIxone
BBINIPSIMUTEIS YCTAHOBUTD HarpsikeHue 60 B. OTKpbITh KpaHbl B KOJeHaX npudopa
1 HAOJI0AaTh 3a MepeMelleHUEM OKPAIIeHHOW IPAHMIIBI 30JI5.

BxirounTs CeKyHAOMEp U IPOBOAUTH 3aMeEphl ITOJIOKEHUS I'PaHULIbI 4yepe3
kaxaple 3-5 muHyT. Uepe3 40 MUHYT SKCIEpUMEHT 3aBeplIUTbh. OTKIIOYUTH
BbIIIpAMUTENb.  [IpOMBITH  cOCyn  CHayajla  BOAONPOBOAHOW, a  3aTeM
JTUCTUIIIIMPOBAHHOMN BOJOM.

[TocTpouts rpaduk 3aBUCUMOCTH MOJIOKEHUS TPaHUIIBI pasjiesa OT BpeMEHH
skcriepuMenTa. OnpeneauTh CKOPOCTh NepEeMEIICHHs TPAaHUIlbl, KaK TOJIBKO Oyaer
[IOJIy4eHa IMpsAMas 3aBUCHUMOCTH IIEPEMELICHUS TPaHULBl 301 OT BPEMEHHU I10
HECKOJIBKHUM (5-6) TOUKaM.

Ecnn mucnepcHas cucteMa COCTOMT U3 OJMHAKOBBIX YaCTHUL, TO CKOPOCTH

NepeMeCcuIiCHUA TI'pPaHUIbI 30JIb — OoKoBas KUIAKOCTb COOTBCTCTBYCT CKOPOCTH
JABHKCHUA OIIHOﬁ qaCTHUIbI.
I/I?)MepI/ITB PaCCTOAHHUC MCIKIAY QJICKTpOaaMHU 110 HaIIPpaBJICHUIO

AIIEKTPUYECKOTO TOKA.
OrnpenenuTs A3eTa-MOTEHIINA YaCTHIL 30JI1 THUIPOKCHIA Kee3a.
OnpeneauTs TOTPEITHOCTD ONPESICHUS A3eTa-ITOTCHIINAIA.

Kpurepuu 1iist oneHku J1ad0paTopHOi padoThI.
[IpenycMOTpeHO BBIMOJIHEHUE 5 TabopaTopHBIX padoT. Kaxkaas pabora omeHu-

BaeTcs B 6 OayioB.

Kpurtepuu ouenku:

CBOEBpEMEHHO BHITIOJHEHHAS, aKKypaTHO W TPaBHJIBHO odopMicHHas j1abo-
paTopHas paboTa ¢ YCTHBIM OTY4ETOM — 6 OaJIIOB.

CBOEBpPEMEHHO BBITIOJIHEHHAs, OopopMIIeHHass ¢ HEOOJBIIMMHU OIMMUOKAMU B
pacueTax JiabopaTopHasi paboTa ¢ YCTHBIM OTY4ETOM — 5 OaJIIOB.

CBOEBpEMEHHO BHITIOJIHCHHAS, 0()OPMIICHHASI C CYIIICCTBEHHBIMHU 3aMCUaHUSMHU
nabopatopHasi paboTa ¢ YCTHBIM OT4eTOM — 4 Gasuia.

CBOEBpEMEHHO BBITIOJHEHHAs J1abopaTtopHas pabota, opopMicHHasT C rpyObI-

MU OIIMOKaMH B pacueTax ¢ yCTHbIM OoT4eToM — 3 Oasuia.



HecBoeBpeMeHHO BBINOJMHEHHAs JabopaTtopHas padota, odopmieHa ¢ OIIuo-
Kamu — 2 Oasia.

HecBoeBpeMEeHHO M HECAMOCTOSTEIBHO BBIMOJHEHHAs, O0(OPMIICHHAS C TPY-
ObIMH omMOKaMu JabopatopHasi pabora — 1 Gas.

6.3. Bonpochl Mo AMCHUTINHE

1. OmnpeneneHne OCHOBHBIX MOHATUN KOJJIOUTHON XUMUU.

2. T'uncomeTpuyeckuil 3aKOH paclpe/iesICHUs] YacTULl B MOJ€ CUJIbI TshKe-
CTH.

3. Knaccudukanus 1MciepcHbIX CUCTEM IO pa3Mepy YacTHll U MO arperat-
HOMY COCTOSIHUIO AUCTIEPCHOM (Da3bl U JUCTIEPCUOHHOM CPeIbl.

4. Nuddysus. Ilepsslii u BTOpoii 3aKkoHbl DUKAa.

5. Meroabl omnpeznenenus kodpduurenta qupdy3uu.

6. IloBepxHOCTHas HEPrusi U NOBEPXHOCTHOE HATSKEHUE HA TPAHUILIE Pa3-
nena ¢as.

7. OnbiT Hrompe.

8. Kitaccudukanus AUCIEPCHBIX CUCTEM IO arperaTHOMY COCTOSIHUIO JIHC-
nepcHo (a3bl ¥ TUCTIEPCUOHHON CPEIbl.

9. CnocoObl OYUCTKU AUCTIEPCHBIX CUCTEM.

10.CequmenTanus. 3agaya najaeHus MapyuKa B )KUIKOCTH.

11.Coco0bI nomyyeHus: JUCIEPCHBIX CUCTEM.

12.Knaccudukanust AUCHEPCHBIX CUCTEM MO pa3Mepy YacTUIl U MeKdac-
TUYHOMY B3aUMOJICUCTBHUIO.

13./]aBnenue napa HaJl UCKPUBJIEHHON MOBEPXHOCTHIO HKUIKOCTH.

14.®opmyna FOHra 1 kpaeBoro yria.

15.YcnoBus arperaTUBHON yCTOMYMBOCTH TUCTIEPCHBIX CUCTEM.

16.YcnoBus arperaTuBHOM HEYCTOMYHUBOCTH.

17.BoiBoa popMyiibl DiiHIITEHA, CBA3bIBatoIed K03 duuueHT nuddpy3uu
¢ K03 (HULIUEHTOM TPEHUS YACTHUIl U UX PA3MEPOM.

18. KanuinsipHble SIBICHUS.

19.41BneHuss cMauyMBaHUs U HECMAaYMBaHMUS.

20.3aBUCHUMOCTb BHYTPEHHETO JABJICHUS OT pajinyca KPUBU3HBI TTOBEPXHO-
ctu. ®opmyna Jlamaca.

21.MeToabl OUUCTKH KOJUIOMJAHBIX CUCTEM.

22. TepmoaMHAMUYECKOE PACCMOTPEHHUE SIBJICHUS aACOpPOIMM Ha TpaHULIE
pacTBop — nap.

23.BriBon hopmynsl ['ub6ca.

24.Cnoco0bl MOJTYyYeHUs: JUCTIEPCHBIX CUCTEM.

25.0cmotuyeckoe aasienue. BeiBon hopmynsl Bant-I'odda.

26.BeiBont popmynbl ['nO6ca /uisi XUMUYECKOTO MOTEHIMANA JKUJIKOCTU C
UCKPUBJIEHHOM MOBEPXHOCTHIO.

27.OCHOBHBIE CBOMCTBA JUCIEPCHBIX CUCTEM.

28.Henanpanennas nud@ysus

29.AncopOuust Ha TpaHUIIE TBEPAOE TEJIO-KUIKOCTb.

30.KpuBble TeUEHHS KUIKOCTEM.



31.1IpakTrueckoe MpUMEHEHUs aIcOpOLUHU Ta30B.

32.JlamuHapHbIi U TypOYJIEHTHBINA MOTOK KUIKOCTH.

33.1loBegeHne aHM30ANAMETPUYECKON YACTUIIBI B JIJAMUHAPHOM ITOTOKE.
34.MonexkynsapHas aacopOuus U3 pacTBOPOB.

35.Wonnas agcopOrus.

U3 MNpCaACTABJICHHBIX BOIIPOCOB (I)OpMI/IPYIOTCSI 3aaHusA  OJIA HpOMC)KYTO‘IHOﬁ
arTcCTaluu.
OI_ICHI/IBaHI/Ie OCYHICCTBIIACTCA CO6CCCI[OB3HI/ICM CO CTYACHTOM.

Kpurtepuu ouennBanusi orpera.

Ilonnora u FJIY6I/IHa OTBCTa OIpCACIICTCA B COOTBECTCTBHUH C ITOKA3aTCIIIMU
OLCHUBAHUWS IIIIAHUPYCMBIX PC3YJIbTATOB 06yquI/151.

7. JlaHHbIe 1141 y4eTa ycneBaeMocTH cTyaeHToB B BAPC

Tabnuma 1.1. Tabnuua MakcUMaJIbHBIX 0aJUIOB MO BUAAM YUEOHOU NeITeITbHOCTH.

1 2 3 4 5 6 7 8 9
HApyrue
Jlaboparo |IIpaktuye [CamocToste| ABTOMAaTu3up | BUJbI Hpouesicyr
Jlexum . OYHas

Cemectp pHBIE CKHE THHAS OBAaHHOE yueOHOI Hroro

H arrecranu

3aHATUS | 3aHATUS | paboTa |TECTHPOBAHME|ACATEIBHO
s (3a4er)
CTH

5 30 30 20 20 100

IIporpamma oueHnBaHusi Y4eOHOM AeSITEJIbHOCTH CTYICHTA
Jleknuu — 30 0a/y10B, OLICHUBAIOTCS MoOcemaeMocTh (20 6auioB), aKTUBHOCTh
B ayautopuu (10 6amios)

JladopaTopnsie 3ansiTus 0 — 30 0a/1J10B, OLIEHUBAIOTCS YPOBEHB MOATOTOBKHU K
3ansaTHsM (10 6anioB), caMOCTOSATENBHOCTh IPH BbINIOJIHEHUH paboThl (10 6amoB),
MPaBUIIBHOCTH BBIMIOJIHEHMS 3a1anuii (10 6amioBs).

IIpakTHyeckue 3aHATHSA
HE TPEAYCMOTPEHBI

ABTOMATHU3MPOBAHHOE TECTUPOBAHHE
HE IPElyCMOTPEHO

CamocrosiTteqibHast padora — 20 0a/U10B, OLICHUBAETCS KAYECTBO BBHIMOJHEH-
HBIX JIOMAIIHUX PpabOT, MPaBUIBLHOCTH BBIMOJHEHUS (15 0anioB), TpaMOTHOCTH B
odpopmiieHnu (5 6amios).

Jlpyrue Buabl y4eOHOM AeTeJIbHOCTH
He npeaycmoTpeHsl.



IIpome:xkyTouHas arrectanus (3a4er) 20 0a/y10B, MPOXOAUT B BUJIE YCTHOTO
orpoca: 3HaHHE OCHOBHBIX ONpeJeieHU U 3aKoHOB (15 OaioB), aHaNM3 UX TpPH-
MEHHUMOCTH, MpaKTHYecKasi 3HAaYUMOCTh (5 6aioB)

OTBET Ha «3a4TeHO» orleHuBaeTcs oT 10 mo 20 6asos;

OTBET Ha «He3auTeHo» oT 0 1o 9 0asuIoB.

Taxkum oOpazom, MakCUMalIbHO BO3MOXHasi CymMMa 0ajuloB 3a BCE BUALI yueOHOMU
NeATeIbHOCTH CTYJIeHTa 3a 5 ceMmecTp no auciuiuinie «Kosiouanas XuMus» co-
crasisger 100 6amios.

Tabnuua 2.2 Tabnuia nepecyera Moxy4eHHON CTYJEHTOM CYMMBbI OQJIJIOB MO JUC-
nuruinHe «KostonaHas XumMus» B UTOTOBYIO OLICHKY (3a4€T):

«3a4YTECHO» 100 - 60 GamoB

«HE 32UTEHO» menee 60 0ayuToB




8. YueOHO-MeTOIMYEeCKOEe M HH(POPMAIIMOHHOE 00ecredeHue TUCIMILINHBI

a) JIMTeparypa:

1. ®uznueckas u kojutouaHas xumus. [Tekct] / B. B. Poaun. - CrtaBpormnons:
CrtaBpomnoabCKuil ToCyAapCTBEHHBIA arpapHblii yHUBepcUTeT ; CTaBpOMob :
NznarensctBo "Apryc”, 2013. - 156 c. ; b. u. (OBC "Undpa M").

2. ®uznueckas u kowtouaHast xumus. [Tekct] / Kneiimenona T.B., Buxpesa B.A. -
ITen3a : PUO III'CXA, b. ., 2013. - 83 c. ; HeT. - b. . (OBC "PYKOHT").

#

0) nmporpammHoe obecriedeHne u MIHTepHeT-pecypcehl:

[1] Word, Excel, Power Point (JlabopaTopusi MmaTemMaTH3a1I1H )

[2] http://www.pereplet.ru/nauka/Soros/pdf/9602 057.pdf

[3] http://www.plastice.org/fileadmin/files/RU_Biorazgradljiva_plastika in_polim
eri_Krzan.pdf

[4] http://mizna.ru/docs/8/7181/conv_1/filel.pdf#page=92

[5] http://www.xn--90anbs.xn--p 1ai/dissertation/dissertation/2010-phd-
Boskhomdzhiev.pdf

[6] http://scholar.google.ru/scholar host?q=info:zZNOa-
mM3Cv4J:scholar.google.com/&hl=ru&as sdt=0,5&output=viewport&pg=48

[7] http://invest.nauka.kz/reviews/polimeripdf.pdf

[8] http://www.greenpeace.org/russia/Global/russia/report/2004/2/29608.pdf

[9] http://www.sibran.ru/upload/iblock/45/45f117bc9243805093ac7c¢90ftabcObd.p
df



9. MarepuaJibHO-TeXHHYECKOE o0ecrevyeHne Q1 CIUIIIUHbI

1. YuyeOHas ayautopus A YTEHUS JEKUUH.

2. Mynsrumenuiinoe o00py0BaHuE JJI IEMOHCTPALMH WILTIOCTPALMOHHOTO
Marepuaia (ciaiaoB, aHUMalIMOHHBIX (UITEMOB).

3. VYueOnas maboparopusi [ BBINOJIHEHUS Ja0OpPaTOpHBIX pPadoT,
OCHAIllEHHasi HEeoOXOIUMbIM 00OpyAoBaHUEM (yHHBEpCaidbHasi HWCIbITATEeIbHAS
pa3pbpiBHasi MallMHA, MHUKPOMETpP, BEChl aHAJUTHYECKUE, CYIIMJIbHBIA mIKad,
MarHuTHasi Mellaika, BoAsSHas U necyaHasi 0aHu, JJa3epHbI NpUHTED).

4. OOpa3upl XUMUYECKUX COCAMHEHUH, pacTBOPUTEIU U JApYyTue
XUMHYECKHE PEAKTUBBI.

5. Xumuueckas 1nocyza.

6. IlepcoHasbHBIN KOMITBEOTED.

[Iporpamma cocrtaBieHa B coorBeTcTBUM ¢ TpeboBanusimu GI'OC BO mo
nHanpasinenuio 20.03.01 Texnocdepnas 6e3onacHocTs npoduito «IIpomeinieHHas
0€30MacHOCTb TEXHOJIOTUYECKHUX MPOLIECCOB U MPOU3BOACTBY.

ABTOD (B1):
Houent kadenpsr moumepoB Ha 6aze OO0 «AKpHUIION»
Nucturyra xumuu CI'Y, k.X.H. ®enycenko U.B.

[Iporpamma onobpena Ha 3acenanuu kKadeapsl nmonumepoB Ha 6aze OO0
«Axpunon» ot «20» centaops 2021 roxa, npotokon Ne 02.



