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Choucox AOKYMCHTOB U MAaTCPHAJIOB

1. [lepeyeHb TIAHUPYEMBIX PE3yJbTaTOB OOYYCHHS TI0 JUCLUUIUIMHE, COOTHECEHHBIX C
YCTaHOBJICHHBIMH B 00pa30BaTeIbHON MPOrpaMMe HHANKATOPAMHU JOCTHIKCHHST KOMITETCHIHIA

2. lenb 1 MECTO TUCHUILIMHBI B CTPYKTYpEe 00pa30BaTeIbHOM MPOrpaMMbl

3. Conepxanue paboueil mporpammbl (00bEM JUCHMIUIMHBI, TUIBI M BHIbl yYCOHBIX 3aHSITHIA,
y4e0HO-METONIECKOe 00eCIIeYeHnEe CaMOCTOATENBHON PabOoThl 00YUIArOTIIHXCS)

4. ®OHJ OLICHOYHBIX CPEACTB MO TUCLIUTLIHHE
4.1. TlepevyeHb KOMIECTCHLMI ¥ UHIMKATOPOB JOCTH)KEHHSI KOMIIETCHIMI C YKa3aHUEM
COOTHECCHHBIX C HMMH 3aIUIaHMPOBAHHBIX PE3YJILTATOB OOyuUeHHMs MO AucHUIUTMHE. OnucaHue
KPHUTEPHUEB U IIKAJI OLCHUBAHUS PE3yIbTATOB OOYUYESHUS MO TUCIUIIIHHE.
4.2. TuroBble KOHTPOJIBHBIC 3aJaHUSl WM HHBIC MaTephalibl, HEOOXOJMMBIE IS OLCHUBAHUS
pe3ynbTaToB  OOy4eHHs 1O JUCHMIUIMHE, COOTHECEHHBIX C  YCTAaHOBJICHHBIMH B
00pa3oBaTeIbHOM MPOrpaMMe MHIMKATOPAMHU JOCTHIKEHUSI KOMIIETEHIUH. MeToaudyeckue
MaTepualibl, OIIPEACIAIOIMINE NPOUCAYPHI OLICHUBAHUA PE3YJILTATOB O6y‘I€HI/IH IO JUCIUIIIINHE.

5. YuebHo-MeToIMuecKoe 1 HHGOPMAITMOHHOE 00ECIICUSHUE TUCITUILTUHBI
5.1. IlepevyeHb OCHOBHOM U JIOTIOJIHUTENBHOW yUEOHOM JIUTEPaTYPhl, HEOOXOIUMOH JJIsl OCBOCHHUS
JHCIATUTAHBI
5.2. TlepeueHb pecypcoB HHGOPMAIMOHHO-TEICKOMMYHHUKAIIMOHHONW ceTH «MHTepHeT» H
NpOrpaMMHOTO  oOecriedeHHs, HEOOXOIUMBIX JUIi OCBOCHHS HMCIHIUIMHBI,  BKIIOYAs
npoeccuoHambHbIe 0a3bl TaHHBIX U WHPOPMAIIHOHHBIE CIIPABOYHBIE CUCTEMBI

6. MarepuanbHO-TeXHUYECKass 0Oa3a, HeoOXomuMmas JUIsi OCYINECTBJICHHUS OOpPa30BaTEIBHOIO

mpomnecca 1nmo AMCuuIlIinge



1. Hepeqeﬂb MJIAHUPYEMBIX PE3yJabTaTOB Oﬁy'-lel-l](lﬂ o AMCHMUIIJIMHE, COOTHECCHHBIX C
YCTAaHOBJICHHBIMUA B 06p330BaTe.]'le0l71 nmporpamMmmMe HHAMKATOPaMHU T10CTUKCHUSA KOMIIeTeH I Ui

[To uToramM oCBOCHMS AUCITUIUIMHBI 00YJArOUTUHCS JOJKEH JOCTUYD CICTYIOIINX

pe3yJbTaTOB O0YUYCHHUS:

dopmupyemas Kox u HaumeHoBaHue Pe3yabTaTbl 00yueHus no
KOMIETEHIUs HHIMKATOPA T0CTUKEHH S AUCHUTLINHE
(c ykazaHueMm Koja) KOMIIeTeHIIUH
OK-7 crmocoOHOCTh K OK-7.1. 3naTs: 3HaTh:

CaMOOpraHU3aIMK U K
caM000pa30BaHUIO

coJiep KaHue POIIECCOB
CaMOOpTaHU3aIK U
camMo00pa3oBaHMsI, UX
0COOEHHOCTEH M TEXHOJIOTUH
peanu3alim, KCXOI U3 IeIICH

MEXaHU3Mbl XUMUYECKUX PEAKITUH,
MPOUCXOASAIINX B TEXHOJIOTHUECKUX
MpoIIeccax U OKPYXKaroleM MHUPE,
CTPOEHHE BEIIECTB, IPUPOTY
XHUMHYECKHUX CBSI3EH U CBOMCTBA

COBEPLICHCTBOBAHHUS Pa3JIMYHBIX KJIIACCOB XUMMUYECKUX
po¢eCCUOHATTLHOM 3JIEMEHTOB, COSIMHECHUH, BEIICCTB 1
eATeIbHOCTH MaTEepHAJIOB.

OK-7.2. YMeTh: VYMeTh:

TJIAHUPOBATh IEJIU U
yCTaHaBJIMBATh IPUOPUTETHI
MIpU BBIOOPE CIIOCOOOB
MIPUHATHS PELLICHUN C Y4ETOM
yCIIOBUH, CPE/ICTB,
JIUYHOCTHBIX

BO3MOKHOCTEH U BPEMEHHOM
MEePCIEKTUBBI TOCTHXKCHHS
OCYIIIECTBJICHUS ACSITEIbHOCTH

u3y4yaTh, aHAJTU3UPOBATh,
UCTIOJIb30BaTh MEXaHU3MBI
XUMHUYCCKUX peaKHHﬁ, MPOUCXOAAIIHNX
B TEXHOJIOTHUYECKUX MpOIleccax u
OKPYXaIOILIEM MHPE.

OK-7.3. Biranets HaBbIKaMU:
CaMOCTOSITENTLHO CTPOUTH
TIPOIIECC OBJIAICHHUS
nHpopmanuent, 0oToOpaHHON U
CTPYKTYpUPOBAHHOM

JUTSI BBITIOTHCHHST
npodeccnoHanbHOM
JeSITeNIbHOCTH, TEXHOJIOTUSIMU
OpTaHH3aINH IIpoIecca
camMo00pa3zoBaHusl; MpueMaMu
1[eJIeTIoIaraHus BO BpEMEHHOM
MEePCIEKTUBE, CITIOCOOAMHU
TUTAHUPOBAHUS, OpPTaHU3AIIHH,
CaMOKOHTPOJISI K CAMOOIIEHKH
NeSATSIIEHOCTH

BrnaneTb HaBBIKaMU:

TEOPETUYECKOTO U
SKCHEPUMEHTAIIBHOTO UCCIEA0BAHUS
JIACTIEPCHBIX CUCTEM U TTOBEPXHOCTHBIX
SIBJICHUM

OIIK-3 cnocoOHOCTH
HCIOJIB30BAaTh OCHOBHEIE
€CTeCTBCHHOHAYYHBIC
3aKOHBI JUISI IOHUMAaHUS
OKPYKAOIIero Mupa u
SIBIICHUM

MPUPOJIBI

OIIK-3.1. 3uars:
OCHOBHBIE 3aKOHBI
MTOBEPXHOCTHBIX SIBJICHUH 1
JUCTIEPCHOTO COCTOSTHUSI
BEIIIECTBA, UCTIIOJB3YEMbBIC B
OCHOBHBIX XUMHYECKUX
TEXHOJIOTHIX

3HATh:

OCHOBHBIE 3aKOHBI
eCTeCTBCHHOHay‘—IHBIX JUCHUIIINH,
SIBIIGHUH U MPOIIECCOB, B TOM YHUCIIE
MPOIIECCHl 00pPa30BaHMsI PACTBOPOB, UX
CBOICTBA U OCOOEHHOCTH
MPOTEKAOIINX B HUX PEAKITHiA;
HOBerHOCTHBIe ABJIICHUSA U CBOﬁCTBa
MTOBEPXHOCTHBIX CIIOCB; YCIIOBHS
CYIIIECTBOBAHUS TUCIIEPCHBIX CUCTEM H
(hakTOpOB, BIUSIONIUX HA
YCTOﬁqHBOCTL TaKnUX CUCTEM




OIIK-3.2. YMeTs:
BBIOMPATH M TPUMEHSTH B
npodeccroHabHOM
JeSITeTbHOCTH
AKCIEPUMEHTAIbHBIC U
pacueTHO- TEOPETHUCCKUE
METO/Ibl HCCIICIOBAHUS

YMers:

HCIIOJIb30BATh OCHOBHBIE 3aKOHBI U
MOHATHA CCTCCTBCHHOHAYYHBIX
JHUCIUILINH B PO eCCHOHATILHOM
JeSTEIbHOCTH, ONPEICIIATh CYITHOCTh
(HU3UKO-XUMHYECKHX TPOLIECCOB,
[IPOUCXOAAIINX B OKPYKAIOIKUM MUPE;
UCIIOJIB30BATh CBOMCTBA XMMUYECKUX
BEIIECTB B JIAOOPAaTOPHOU U
IPOU3BOACTBEHHON IPAKTHKE

OIIK-3.3. Bnagers:
OCHOBHBIMM METOAAMHU U
KOMIIJIEKCHBIM ITOIXOJIOM B
HCCIIEA0BAHUM TUCIIEPCHBIX
CHUCTEM C y4ETOM HUX
Pa3JIMYHOM IPUPOJIBI

Bmanets:

OCHOBHBIMH HABBIKAMU PEIICHHS
3a/1a4y AUCTEPCHBIX CUCTEM C
HCITOJIb30BAHUEM COBPEMEHHBIX
BBIYHUCIINTCIIBHBIX MECTOA0B N
AKCIIEPUMEHTAIIbHBIX JIAHHBIX

[TK-2 crioco6HOCTH [1K-2.1. 3naTs: 3HaTh:
y4acTBOBAaTh B reoMeTpHUECKue, METO/IbI COBEPLICHCTBOBAHHUS
COBEpIICHCTBOBAHUU TEPMOJIMHAMHYECKHE, TEXHOJIOTUIECKUX MTPOIIECCOB B
TEXHOJIOTUIECKUX KHHETHYECKHUE, ONITUYECKUE MO3UIUH SHEPTO- U
MIPOLIECCOB C MO3UIUI 0COOEHHOCTH pecypcocOepexeHmsi, METOIbI
DHEPTo- U MHUKPOI'€TE€pPOreHHBIX CUCTEM, | MUHUMM3ALUU BO3JCHCTBUS Ha
pecypcocOepexeHus, (GyHKIMOHATBHBIE CBOCTBA OKPYKaIOIYIO CPEY, IPOIECCHI
MUHUMH3ALIU Mex(a3HbIX TPAHUL, CPEACTBA | OMOTOrMYECKON OUUCTKU CTOYHBIX BOJ;
BO3/ICHCTBUS Ha JTAarHOCTUKHU MX OMOJIOTUIECKOI OUNCTKH U
OKPYKaIOIIYIO peryaupoBaHus J1€30/10pally ra30BO3IyLIHBIX
cpeny BBIOPOCOB; TIepepadOTKU
OpPraHUYECKUX OTXO0JI0B;
OMOJIOTUYECKOTO yJAJICHUS TSHKEIBIX
METAJUIOB U PAJHMOHYKIIU/IOB;
OMONOBPEXKACHUN U OMOKOPPO3UH;
MOHHUTOPHHTA OKPY’KaIOIIEeH cpe/ibl,
OMOTECTUPOBAHHUS; HCIIOB30BAHHS
pacTeHui U Bogopociei Ui OYMCTKU
3arpsi3HEHHBIX BOJ U ITOYB
[1K-2.2. YMers: YMers:
aHaJIM3UPOBATh CBOMCTBA Y4acTBOBAaTh B COBEPIIICHCTBOBAHUHT
MHUKPOT'€TE€POr€HHBIX TEXHOJIOTHYECKUX MPOLIECCOB B

MAaTepHaJIOB, TPOMBIIICHHBIE
U IIPUPOIHBIE TIPOLIECCHI C
MO3UIMNA HAYKH O KOJUTOMIAX

MMO3UIUU DHEPIo- U
pecypcocoepexeHus,
MUHUMU3aAITUN BOSI[GﬁCTBI/IfI

Ha OKPYKaIOIIYI0 Cpey

I1K-2.3. Bnagers:
HaBBIKaMU TPUMCHCHHS
KOHIEMIUI HAYKU O
KOJUTOM/IaX K YIPaBICHUIO
CBOMCTBaAMH
MHUKPOTETEPOT€HHBIX
MaTepuasos,
MTPOMBIIIJICHHBIMU H
MIPUPOJTHBIMU MIPOLIECCAMU

Bnaners:

CHOCOOHOCTh YU4acCTBOBAThH B
COBCPHICHCTBOBAHHN U
TEXHOJIOTUYECKHX MPOLIECCOB B
IMMO3UIUU DHEPIo- U
pecypcocOepeReHnsi, MUHUMU3AIIH
BO3JIEUCTBHS HA OKPYXKAIOIYIO CPENY,
HaBBIKAMU OYMCTKHU CTOYHBIX

BOJI, MepepabOTKH OPraHNIECKUX
OTXO/IOB C TMOJTy4€HHUEM OMOMaCChI
MHKPOOPTaHHU3MOB, ITHIIEBBIX
IIPOJYKTOB M XUMHUYECKHX BEIIECTB




2. lesb 1 MeCTO TUCHUILIMHBI B CTPYKTYpe 00pa30BaTeJIbHOM NMPorpaMMbl

Jucnuninuna «PU3HKO-XUMHUYECKass MEXaHUKa JUCIEPCHBIX CHCTEM)» OTHOCUTCS K
qacTH, popMupyemMoi ydacTHUKaMHU 00pa30BaTeIbHBIX OTHOIICHUH.

JucuuiuinHa n3ydaercs Ha 3 Kypce B IIITOM CEMECTpe.

Ilenu w3yd4eHUs JUCLUUIUIMHBL:  OBJIAJICHHE TEOPETHUYECKUMHU 3HAHUSMU U
IPaKTUYECKMMU HaBbIKAMU U oOecredeHue (QpyHIaMEHTAJbHOW IOJArOTOBKU CTYIEHTOB B
o0nacT (U3NKO-XUMHH TOBEPXHOCTHBIX SBJICHHUH M JUCHEPCHBIX CHCTEM C TEM, UYTOOBI
IPaMOTHO HCHOJIb30BaTh MOJIyYE€HHbIC 3HAHUSA MPHU CO3JAHUU PAa3HOOOpa3HBIX, B TOM YHUCIIE

KOMITO3UIIUOHHBIX, MAaTCPUAJIOB.

3. Conep:xanue padoueii nporpaMmbl (00beM JMCHUILIUHBI, THIILI M BUABI y4e0HbIX
3aHATHI, y4eOHO-MeToAuYecKoe o0ecneyeHne CaMOCTOSATEIbHOM paboThl 00y4aIOIINXCH)

Copep:xanue padoueit mporpammbl peacTaBieHo B [Ipunoxennn Ne 1.

4. MDoHJ OLIEHOYHDBIX CpeaACTB IO TUCHUIIJINHE

4.1. Hepeqeﬂb KOMIIeTEHIIMH 1 HHIUKATOPOB TOCTUKCHUSA KOMHeTeHHHﬁ C YKa3aHUE€M COOTHECCHHBIX C
HUMHU 3aIIJTAHUPOBAHHBIX PE3yJ1bTAaTOB oﬁyqemm mo JMCUHMIJIMHE. Onucanne KPUTEPUEB U HIKAJ
OLICHUBAHUA pPe3yJIbTaTOB oﬁyqenml Mo AMCHUIIJIMHE

OK-7 criocoGHOCTh K CaMOOpraHU3allii U K caMOOOPa30BaHUIO

Koa Pe3yabTaThl Kputepun onieHuBaHHS pPe3yJIbTaTOB O0YYECHUS
HAaUMCEHOBAaH 06yqemm nmo
ne JTUCIUIIJINHE
e e | 2 4 ;
KOMITETEHIIH YAOBIETBOPH | (Y ZIOBICTBO («Xopomioy) | («OTIuIHOY)
n TETHHOY) PUTEIHEHOY)
IlepBeiii | 3HaTh: Hemonctpup | Yactuunele, | B nemnom JleMoHCTpall
aTarn MEXaHU3MBI yeT (dbparMeHTapH | yCHenrHsbie, Us BBICOKOTO
(YpOBEHB) |XMMHUYECKUX YaCTUYHBIE, bl€ YMEHHUS HO YPOBHS
peakuuid, dbparmeHTapH | 6e3 rpyObIxX COJIepIKalllNe | 3HAHUM;
MPOUCXOSAIINX B bl€, OYCHb OIINOOK. OTJEJIbHbIE CIIOCOOHOCTh
TEXHOJIOTHYECKUX MOBEPXHOCTH poOeITbI CaMOCTOATE
nporeccax u bl€ YMEHMS, YMEHUS B BHOTO
OKPY>KaIOILEM JoTycKas 6a30BOM aHanus3a u
MUDE, CTPOEHUE rpyosbie (cranmapTHO | peanu3aluu
BEIIECTB, IPUPOSY | OMIHUOKH. M) o0BEME. MOJTYYEHHBIX
XUMHUYECKUX CBS3EU 3HAHUU.
Y CBOICTBA
Pa3IMYHBIX KJIACCOB
XUMHUYECKUX
JJIEMEHTOB,
COCIUHEHUH,
BELIECTB U
MaTepuasoB.




Bropoii YMeTs: Hemonctpup | Yactuunble, | B uemom JlemoHcTparlg
JTamn U3y4arThb, yeT (dparmMeHTapH | yCHEIIHBIE, Usl BBICOKOT'O
(YpoBeHb) |aHANIU3UPOBATH, YacTUYHbIC, | ble YMEHHS HO YpOBHS
HCII0JIb30BATh ¢dparmenTapH | 6e3 TpyObIX CoJepiKalllie | 3HAHUU;
MEXaHU3MBI b€, OUCHb OIINOOK. OTJENbHbIE CIIOCOOHOCTD
XUMHYECKHX MOBEPXHOCTH pOOEIBI CaMOCTOSITEN
peaxkuui, bI€ YMEHHS, YMCHHUS B BHOTO
IIPOUCXOJAIINX B Jomnyckas bazoBom a”Hajius3a u
TEXHOJOTHYECKUX rpyobIe (ctangapTHO peannu3zanuu
Tpoleccax u OLIMOKH. M) 00BEME. | TOmyYeHHBIX
OKpY>KaroIeM 3HAHUU
MUpE.
Tperuit Bnaners nHaBbikamu: | Jlemonctpup | Yactuunsle, | B memnom JemoHcTparg
JTan TEOPETUYECKOTO U | YeT dbparmMeHTapH | ycleuIHble, 1S BBICOKOTO
(YpOBEHbB) |IKCIEPUMEHTAIBHO | YaCTUYHBIEC, | ble YMEHHS HO YpOBHS
r'0 UCCIIE0BAHUS bparmenTapH | 6e3 rpyobIx coJep)Kallue | 3HaHUM;
JUCTIEPCHBIX bI€, OYCHb OIMOOK. OTIeNbHBIC CIIOCOOHOCTH
CHCTEM H MOBEPXHOCTH poOeITbI CaMOCTOSITEN
MTOBEPXHOCTHBIX BIC YMEHMUS, YMEHUS B BHOTO
SIBJICHU JIOTTyCKast 6a3o0BoM aHanu3a u
rpyobIe (cTanmapTHO | peanu3aluu
OIINOKHU. M) oObeMe. MOJIYYE€HHBIX
3HaHUH.

OIIK-3 cr1ocoOHOCTE MCIOJIB30BATh OCHOBHEBIE C€CTCCTBCHHOHAYYHLIC 3aKOHBI JJI1
INOHUMAHHs OKPYKaromero Mmupa u SIBJICHUMN IIPpUPOJbI

Oran [Inanupyemsie Kputepuu onieHuBaHus pe3ysibTaTOB 00YUEeHUs
(YypoBeHb) pe3yibTaThl
OCBOCHMS o0y4deHus
KOMIIETEH (mokazarenu 2 («He 3 4 5
0y2078 JOCTHKEHUS ynoBaeTBopu | («Y1oBiIETBO («Xopommoy) | («OTmuHo)
33JJaHHOT'O YPOBHS TEIbHOY) PHUTEIBLHOY)
OCBOEHUS
KOMTIETESHIIHIA)
IlepBriii  [3HATH: Hemonctpup | Hactuunele, | B nemnom JemoncTpan
JTan OCHOBHBIE 3aKOHBI yeT (dparMeHTapH | yCHEIHBIE, Ul BBICOKOTO
(YpoBeHb) |eCTECTBEHHOHAYUYHBI | YACTHYHBIC, | ble YMEHMS HO YPOBHS
X JUCLUIUIVH, ¢parmeHTapH | 6€3 rpyObIX coJepxKaliye | 3HaHUU;
SIBIICHUN U b€, OUEHb OLINOOK. OTJEJIbHbIE CIIOCOOHOCTh
[IPOLIECCOB, B TOM MOBEPXHOCTH poOEIIbI CaMOCTOSITEN
qHCIIE MPOLIECCHI bl€ YMEHUS, YMEHUs B BHOTO
00pazoBaHUs JIOTTyCKast 0a30BOM aHanu3a u
[pacTBOPOB, UX rpyOsie (cranmapTHO | pealn3anuu
CBOMCTBA U OILINOKH. M) oObeMe. MTOJTyYEHHBIX
0COOEHHOCTH 3HAHUH.

[MPOTEKAIOIINUX B HUX
[peaKIuii;
[MOBEPXHOCTHBIE
SIBJICHUSI Y CBOMCTBA
HOBerHOCTHBIX
CJIOEB; YCIOBUS
CYIIIECTBOBAHUSA

JUCIICPCHBIX CUCTEM




1 (haKTOpOB,
BIIMAOIIUX HA
YCTOMYUBOCTh TAKUX
CUCTEM

Bropoii  [YMmerTsh: Hemonctpup | Yactuunele, | B nenom JlemoHCTpAal
JTan MCII0JIb30BATh yeT (parMeHTapH | ycrelHsie, Ul BBICOKOTO
(YpOBEHB) |OCHOBHBIC 3aKOHBI U | YACTUYHBIC, | bl YMCHHS HO YPOBHS
MOHSATHS dbparmeHTapH | 6e3 rpyObIX cojiep)KaIlie | 3HaAHWM;
€CTCCTBCHHOHAYYHBI | bI€, OYCHb OIHOOK. OTIENbHBIC CIIOCOOHOCTh
X JIUCIUTUIAH B MOBEPXHOCTH poOeITbI CaMOCTOSTEI
npodecCuoHaNbHOM | ble YMEHUS, YMEHHSI B BHOTO
e TENIbHOCTH, JOTycKast 0a3oBOM aHanu3a u
OIIpeACIATh rpy6LIe (CTaH I[apTHOM) peanu3anuu
CYIITHOCTh (DU3UKO- | OIIMOKH. o0BeMe MTOJIy4EHHBIX
XUMHYECKHUX 3HAHUU
MPOIIECCOB,
MPOUCXOISIINX B
OKPYKAFOIIIHM MHUPE;
MCII0JIb30BATh
CBOICTBA
XUMHYIECKHX
BEIIICCTB B
nmabopaTopHOil U
[POU3BOICTBEHHON
MpPaKTHKE
Tpernii  |Bnaners: Hemonctpup | Hactuunele, | B nemom JlemoHCTpAar
aTamn OCHOBHBIMH yeT dbparmMeHTapH | ycIleuiHble, Ul BBICOKOTO
(YpOBEHbB) |[HaBBIKAMH PCIICHUS | YACTUYHBIC, | bIC YMCHHS HO YPOBHS
3a1a4 JUCHIEPCHBIX | parMeHTapH | 0e3 rpyobIx COJIEep KaIlie | 3HAHUK;
CHCTEM C bl€, OYCHb OmMOOK. OTJIeTTbHBIE CIIOCOOHOCTh
MCII0JTb30BaHEM MMOBEPXHOCTH poOebI CaMOCTOSTEI
COBPEMEHHBIX bI€ YMEHHSI, YMEHHSI B BHOTO
BBIYMCITUTEILHBIX JIOITyCKast 0a30BOM aHanu3a u
METOJIOB H rpyobIe (cTanmapTHO | peanu3aluu
DKCIIEPUMEHTATIbHBIX | OIMIMOKH. M) oOBbeMe. MOJTYYEHHBIX
TaHHBIX 3HAHWH.

IK-2 cnocoOHOCTh y4acTBOBAaTh B COBEPIICHCTBOBAHMH TEXHOJIOTHIECKUX

MIPOILIECCOB C MO3UIUI SHEPTO- U pecypcocOepeKeH s, MUHUMU3AIUK BO3JICHCTBUS Ha
OKpPYXaroIIyIo Cpery

OTan
(YpoBeHb)
OCBOCHHMS
KOMIIETEH

005078

[Inanupyemslie
pe3yNabTaThl
oOydeHus
(mokazarenu
JOCTHXKEHUS

3aJJaHHOTO YPOBHS
OCBOEHUS

KOMITETCHITH)

Kpurepuu onieHnBaHus pe3yabTaToOB 00yUEHUs

2 («He
YIIOBJIETBOPH
TEIILHOY)

3
(«Y noByeTBO
PHUTEIBHOY)

4
(«Xoporro»)

5
(«O1uaHOY)




[TepBsrit
Tarl

(ypoBeHb)

BHATh:

METO/IbI
COBEPILICHCTBOBAHMS
TeXHOJOTHYECKHIX
[IPOIIECCOB B
[103ULIUU PHEPTO- U
pecypcocOepexeHus,
METO/IbI
MUHUMH3AIAH
BO3CICTBUA HA
OKpYXaroulyro cpeny,
[TPOLIECCHI
OHOJIOTHYECKOM
DUYHCTKH CTOYHBIX
BOJI; OMOJIOTUYECKOM
DUHUCTKH U
Me3010paluu
ra30BO3IYIIHBIX
BBIOPOCOB;
[epepaboTKu
OpPraHUYeCKUX
DTXOIOB;
OHOJIOTUYECKOTO
yIAaJCHUSI TSXKEbIX
METaJJIOB U
PaMOHYKJIU]IOB;
OHOTIOBPEKACHUN U
OHOKOPPO3HH,
MOHUTOPHUHTA
OKPYXKarOIEeH Cpebl,
OHMOTECTUPOBAHUS,
JICTIOJIb30BAHUS
pacTeHui u
BOJIOPOCIIEN ISt
OYHCTKH

3arpsi3HEHH

BIX BOJI U

MOYB

HemoucTpup
yer
YaCTUYHBbIE,
¢dbparmenTapH
b€, OUCHb
MOBEPXHOCTH
bI€ YMEHHS,
JIOITyCKast

rpyObie
OIINOKHU.

YacTuunsle,
¢dbparmenTapH
bIC YMCHHS
0e3 TpyObIX
OIIHOOK.

B nieinom
YCTICIIHBIE,
HO
cojiepKarime
OTJIENbHBIC
poOeITbI
YMEHUS B
6a30BOM
(cranmapTHO
M) oOBEMe.

JlemoHcTparlg
M BEICOKOTO
YpOBHSI
3HAHUM;
CIIOCOOHOCTh
CaMOCTOSTEII
BHOTO
aHaIu3a u
peanu3anuu
MOJTYYEHHBIX
3HAHUM.

Bropoit
aTan
(YpoBeHb)

YMeTh:

y4acTBOBAaTh B
COBCPIHICHCTBOBAHUHU
TeXHOJOTHYECKHIX
[IPOIIECCOB B TIO3HIIHH
PHEPro- U
pecypcochd
epeKeHus,
MHUHUMHU3a

U1

BO3/ECHCTB

vs Ha

OKPYKAFOII

Y10 cpery

Hemonctpup
yer
YaCTHYHBIE,
¢dbparmeHTapH
bl€, OYEHb
MOBEPXHOCTH
ble YMEHMUS,
JIOTTyCKast
rpyOsie
OIHOKH.

YacTuunsle,
¢dbparmeHTapH
bl€ YMEHHUS
6e3 rpyObIx
OIIHOOK.

B nenom
YCIHEIIHBIE,
HO
coJieprKalye
OTJEJIbHbIE
poOebI
YMEHUS B
6a3oBOM
(crangapTHO
M) oObeMe.

JemoHcTparg
M BLICOKOT'O
YPOBHS
3HAHUM;
CIIOCOOHOCTh
CaMOCTOSTE
BHOT'O
aHanIu3a u
peanu3anuu
MOJTYYCHHBIX
3HAHUH.




Tpernii  |Bnanets: Hemonctpup | Yactuunele, | B nenom JeMoHcTpail
JTan CIIOCOOHOCTH yeT (dparmMeHTapH | yCHEIIHBIE, Usl BBICOKOT'O
(YpoBeHB) [y4acTBOBATh B YaCTUYHBIC, | bIC YMEHUS HO YpOBHS
COBEPIIEHCTBOBAHUY | (hparMeHTapH | O6e3 TpyObIx coJiepKalllie | 3HaHUU;
TEXHOJIOTUYECKUX bI€, OYCHb OIINOOK. OTJIENbHBIC CIIOCOOHOCTD
[IPOLIECCOB B MOBEPXHOCTH pooebI CaMOCTOSITEN
[TO3UIIMH SHEPTO- U | bIe yMEHMUS, YMEHUS B BHOT'O
pecypcocOepexeHus, | JomycKas 6a30BOM aHaIN3a u
MUHUMU3ALUN rpyobIe (crangapTHO | peanuzaluu
BO3IEHICTBUS Ha OILINOKU. M) o0OBEME. MOJTYYEHHBIX
DKPY KOO 3HaHW.
Cpeny, HaBbIKaMHU
DYHCTKH CTOYHBIX
BOJI, IepepabOTKH
OpraHUYECKUX
DTXOJIOB C
[10JTy4YeHHEM
Oruomacchl
MHUKPOOPTaHU3MOB,
[TUIIEBBIX
MPOIYKTOB U
XUMHYCCKHX
BCIIECTB
4.2. Tunosble KOHTPOJIbHbIE 32/IaHUS HJIN HHbIE MaTePHAJIbl, HEOOXOAUMBIE 1JIsl

OLIEHUBAHMSI Pe3yJIbTATOB 00y4eHHUS MO JMCUMUILINHE, COOTHECEHHBIX ¢ YCTAHOBJIEHHBIMH B
00pa3oBaTe/ILHOI MPOrpaMMe HHIUKATOPAMH IOCTHKEHUsI KoMneTeHuii. MeToanueckune
MaTepHuaJibl, ONpe/e/solue NPoLeayPbl OlleHMBAHUS Pe3YJbTATOB 00y4YeHHs 10 AUCHUIIUHE

Kox u HaumeHoBaHMe Pe3yabTaThl 00yueHHs 10 IUCHMIIIMHE Ouenounbie
HHAUKATOPA 10CTHKEHHS CpeacTBa
KOMIIeTeHIINU
OK-7.1. 3nats: 3HaTh: YcTHbIi ompoc,
COZIEpKaHUE MPOLIECCOB MEXaHNU3Mbl XUMHYECKHUX PEAKLIUM, MACbMEHHBIC
CaMOOpraHu3amuu u MPOUCXOISIINX B TEXHOIOTHYECKUX OTBETBI HA
camMo00pa3oBaHMsl, UX IIpoIeccax U OKPYXKaIOLEM MUDE, BOIIPOCEL,
0COOEHHOCTEH M TEXHOJIOT Ui CTPOCHHE BEHIECTB, MPUPOLY XUMUUCCKHX gzggg:ITOPHHe
,

peanu3anuu, UCXOos U3 Lesen
COBEPIIICHCTBOBAHUS
npodeccnoHaNbHOM AeSITENFHOCTH

CBSI3€M U CBOMCTBA PAa3JIMYHBIX KIAaCCOB
XHMHYCCKHUX 3JICMEHTOB, COCTUHCHHIA,
BEILIECTB U MAaTEPUAJIOB.

KOJUIOKBUYM, TCCT

OK-7.2. YmerTs:

IUIAaHUPOBATh LENH U
YCTaHABIIMBATh IPUOPUTETHI TPU
BbIOOpE cI10c000B

MIPUHATHS PEIICHUN C y4ETOM
YCIJIOBUM, CPENCTB, TUYHOCTHBIX
BO3MOKHOCTEN U BPEMEHHOMN
MEPCTIEKTUBBI TOCTHKEHUS
OCYUIIECTBJIEHUS ACSITEIBHOCTH

VYMeTh:

M3y4yaTh, aHAIU3UPOBATh, UCIIOJIb30BATh
MCXAHU3MbI XUMHUYCCKUX peaKHHﬁ,
MPOUCXOISAIINX B TEXHOIOTUUECKHUX
TpoIrieccax U OKPYKaroleM MHpE.

YeTHBI onpoc,
NUCbMEHHBIE OTBETHI
Ha BOTPOCHI,
nabopaTopHbIe
paboThl,
KOJIJIOKBHYM, TECT

OK-7.3. BnaneTs HaBBIKAMH:
CaMOCTOSITEIIBHO CTPOUTH MTPOLECC
oBIafieHus HH(MOpMaLIneH,
O0TOOpaHHOM 1
CTPYKTYPUPOBAHHOU

BiageTs HaBBIKAMH:

TEOPETUUECKOTO U IKCTIEPUMEHTAIILHOTO
HCCIeA0BaHUs AUCIEPCHBIX CUCTEM U
TTOBEPXHOCTHBIX SIBIICHUIA

VYcTHBI onpoc,
MUCHMEHHBIE OTBETHI
Ha BOTPOCHI,
nabopaTopHbIE
paboTHI,




JUUTS1 BBITIOJTHEHHUS
npodeccuoHaIbHON
JEATSIIbHOCTH, TEXHOJIOTHSIMU
OpraHM3alyH Iporecca
caM000pa30BaHHUsL; IPUEMaMH
LeJIeTIoJIaraHksi BO BpEMEHHOI
MEPCIEKTUBE, CIIOCOOaMU
IIaHUPOBAHUSA, OPraHU3alluu,
CaMOKOHTPOJISI K CAMOOIICHKU
JICSTEIIbHOCTH

KOJUIOKBUYM, TCCT

OIIK-3.1. 3uars:
OCHOBHBIE 3aKOHBI
MMOBEPXHOCTHBIX SIBICHHUH U
JTUCTICPCHOTO COCTOSIHHS
BEIIIECTBA, UCTIOIb3YEMbIC B
OCHOBHBIX XMMHUYECKUX
TEXHOIOTHAX

3HAaTh:

OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX
JUCHUIIINH, SIBJICHI/II;'I nu HpOI_IeCCOB, B TOM
YHCIIe TPOIECCHl 00pPa30BaHMsI PAaCTBOPOB,
HAX CBOKMCTBA M OCOOEHHOCTH
MPOTEKAMOIINX B HUX PEaKIIHIA;
HOBerHOCTHBIe SABJICHUA U CBOﬁCTBa
MOBEPXHOCTHBIX CJIOEB; YCIOBUS
C}’HICCTBOBaHI/IFI I[I/ICHepCHI)IX CUCTEM U
(akTOpOB, BIHSIONIUX HA YCTOMYUBOCTh
TAKUX CUCTEM

VYcrHblii onpoc,
MUCHbMEHHBIC OTBETHI
Ha BOIIPOCHI,
naboparopHbIe
paboTHI,
KOJUTOKBUYM, TECT

OIIK-3.2. YMeTh:

BBEIOMpATH ¥ IPUMCHSITH B
podecCHOHAIBbHOM IeATEIIBHOCTH
IKCIIEPUMEHTAILHBIC U PACYCTHO-
TEOPETUYECCKUE METO IbI
HCCIIEIOBAHUS

YMers:

WCTOJIh30BATh OCHOBHBIE 3aKOHBI U
MIOHATHUS €CTECTBEHHOHAYUHBIX
JTMCIUIUIAH B TPO(ECCHOHATEHON
NeSITeIbHOCTH, OIIPENENIATh CYIIIHOCTh
(U3NKO-XUMHYECKUX TPOIIECCOB,
MPOUCXOJAIINX B OKPYKAIOLIUM MUDE;
WCTIOJIH30BATh CBOMCTBA XUMHYECKHIX
BEIIECTB B JTAOOPaTOpHOU U
MIPOU3BOICTBEHHOH MTPAKTHKE

YcerHbI onpoc,
UCbMEHHBIC OTBETHI
Ha BOIPOCHI,
nabopaTopHbIE
paboThl,
KOJIJIOKBHYM, TECT

OIIK-3.3. Bimagers:
OCHOBHBIMH METOAAMHU U
KOMIIJIEKCHBIM IIOJXO0J0M B
HCCIIEA0OBAHUU TUCIIEPCHBIX
CUCTEM C YYETOM UX Pa3INYHON

Bmanerts:

OCHOBHBIMU HaBBIKAMHA pGHIGHI/Iﬂ 3a1a4
JUCIIEPCHBIX CUCTEM C UCTIOJIb30BAHUEM
COBpCMCHHI:IX BBIYHUCIINTCIIBHBIX MECTOA0B
Y SKCTIEPUMEHTAIIbHBIX TAaHHBIX

VYerHbIl onpoc,
NUCbMEHHBIE OTBETHI
Ha BOMPOCHI,
nabopaTopHbIe
paboTHl,

IPUPOJIBI KOJIJIOKBHYM, TECT
I1K-2.1. 3HaTs: 3HATh: YcTHBI onpoc,
reoMeTpHYECKHE, METOIBI COBEPIICHCTBOBAHHS UCbMEHHBIE OTBETHI
TEePMO/IMHAMHYECKHE, TEXHOJIOTUYECKUX MPOILIECCOB B MO3UIUH Ha BOIPOCHI,

KHHETHYECKUE, ONITUIECKHE
0COOEHHOCTH
MHUKPOTE€TEPOT€HHBIX CUCTEM,
(byHKIIMOHATBHBIE CBOICTBA
Mex(a3HbIX TPaHUILl, CPEICTBA
JMArHOCTHKH UX PETyIUPOBaHUS

SHEPro- U pecypcocOepekeHns, METOIbI
MUHUMU3ALUY BO3ACHCTBUS HA
OKPY’KAIOIIYIO Cpey, MPOIECChI
OMOJOTUYECKONH OYUCTKU CTOYHBIX BOJI;
OMOJIOTHYECKOW OYMCTKH | JI€30,I0PAITHHI
ra30BO3AYIIHBIX BEIOPOCOB; MepepadoTKH
OpPTaHHYECKUX OTXOJI0B; OHMOJIOTHYECKOTO
yIaJeHUs TSHKEIbIX METaIOB U
PaIHOHYKIIAIOB; OMOTIOBPEXKICHUN 1
OMOKOPPO3WH; MOHUTOPUHTA OKPYKaIOIIEiH
CpeIbl, OMOTECTUPOBAHUS; UCTIOIB30BaAHUS
pacTeHHii ¥ BOJOPOCIEH I OUUCTKH
3arpsI3HEHHBIX BOJI M TTOYB

nabopaTopHbIe
paboTHl,
KOJIJIOKBHYM, TECT

[TK-2.2. YMmeTs:
aHaJIM3UPOBATh CBOICTBA

YMeTs:
yqaCTBOBaTB B COBepHIeHCTBOBaHI/II/I

YcTHBI onpoc,
IIMCBMCHHBIC OTBETHI




MHUKPOT€TEPOr€HHBIX MAaTEPHAJIOB,
IIPOMBIIIJIEHHBIE U IPUPOHBIE
IIPOLIECCHI C MO3ULIANA HAYKH O
KOJUIOUIaX

TEXHOJIOTUIECKUX MPOIECCOB B IMTO3UITHH
9HEPTro- U PECypCocOepPeKeHNUS,
MUHHMH3AINAN BO3JICHCTBUS HA

OKPYKaIOIIYIO Cpeay

Ha BOTIPOCHI,
n1abopaTopHbIe
paboTHI,
KOJIJIOKBHYM, TECT

I1K-2.3. Bnanets:

HaBbIKAMH IIPUMEHEHHUS
KOHUEILHWI HAYKH O KOJUIOMJAX K
YIPaBJIEHUIO CBOMCTBAMU
MHKPOTETEPOT€HHBIX MaTE€pPUAJIOB,
MIPOMBILIIEHHBIMH U IIPUPOIHBIMU
MpOLECCAMU

Bnaners:

CIOCOOHOCTD Y4aCTBOBAThH B

COBCPUHICHCTBOBAHUHN TCXHOJIOTMYCCKUX
MIPOIIECCOB B MO3UIMH SHEPTO- U
pecypcocOepekeHtsl, MUHUMU3AINH
BO3/ICHCTBUS HA OKPYKAIOIIYIO Cpeay,
HaBBIKAMH OYUCTKH CTOYHBIX BOM,
nepepadOTKH OPraHUIECKUX OTXOJIOB C

MOJIy4eHuEeM OHOMaCChI

MHUKPOOPIraHN3MOB, ITUIICBLIX IIPOJAYKTOB

1 XUMHNYCCKHUX BCIIICCTB

VYcrHblii onpoc,
MUCHbMEHHBIC OTBETHI
Ha BOIIPOCHI,
naboparopHbIe
paboTHI,
KOJUTOKBUYM, TECT

Jlna ounou hopmwl 0byuenus

Kputepusmu onieHUBaHUSA TIPU MOOYIbHO-PEUMUH2080U cucmeme SIBISIIOTCS 0aibl, KOTOpBIE
BBICTABJIAIOTCS MIPENOABATENIEM 33 BU/IbI JESATENILHOCTH (OLIEHOYHbIE CPEACTBA) IO UTOraM U3y4eHUs
Moaynen (pas3ienoB AUCHUILTUHBI), MEPEUYUCICHHBIX B PEUTHHT-TUIAHE AUCUUIUIMHBL (05 3K3AMEHA:
TeKymuii KOHTpoib — MakcumyMm 40 Oamno; pyOexHBIH KOHTponb — MakcumyMm 30 Oamos,
noouipurTeabHble 0asl — MakcumyM 10; 0142 3auema: TeKyuuil KOHTpOJIb — MakcuMyM 50 6anios;
PYOCIKHBIN KOHTPOJIb — MakcUMyM 50 0aJlioB, OOIIPHUTEIbHBIC Oa/libl — MakcuMym 10).

[Ikanel oLleHUBAHUS AJI DK3aMEeHa!
oT 45 10 59 6ainoB — «yA0BIETBOPUTEIILHO;
ot 60 110 79 GaITIOB — «XOPOIIIOY;
ot 80 6aJI0B — «OTIIMYHON.

PeliTHHT — JIAH AN CHUAIIMHBbI PU3NKO-XUMHYECKAST MEXaHUKA AUCHEPCHBIX CUCTEM

Hanpasnenue noarorosku: 04.03.02 Xumust, pusuka 1 MexaHuKa MaTepHaioB
Hamnpasnennocts (mpoduis) mporpamMmbl MOATOTOBKH - "COBpeMEHHbIE MaTEpHAIIbI I METUIIUHBI U

MPOMBILIIIEHHOCTH"
Kypc 3, cemectp 5

Buabl yueOHoit neaATeJbpHOCcTH | bamm 3a Yucio Bamier
CTYJEHTOB KOHKpPETHOEC 3aJaHui 3a MuHuManbEHBIH MakcruMaabHEIN
3aaHNe ceMecTp
Monayas 1
Texyumuii KOHTPOJIb
1. AynuTopHast paboTa — YCTHBIN OIIPOC 2 1 0 2
2. JJabopaTopHbie pabOThI 5 3 0 15
Py0e:kHbIi KOHTPOJIb
1. Komnoksuym 7 1 0 7
MonyJb 2
Texkywmuii KOHTPOJIb
1. AynauTopHas paboTa — MUCbMEHHBIE 3 1 0 3
OTBETHI HA BOTIPOCHI
2. JlabopaTopHbIe pabOTHI 5 4 0 20
Py0e:xnblii KOHTPOJIBL
1. KonokBrym 7 2 0 14
2. TectupoBanue 9 1 0 9
HoompurenbHble 6aJLIbI
1. Crynendeckas onuMmImana 4 1 0 4
2. [lyOnukanms crateit 4 1 0 4




3. Pabora co mIKoapHUKaMHU (KPYXKOK, 2 1 0 2
KOHKYPCBI, OJIMMITHATBI)

MocemaemMocThb (021161 BBIYUTAKTCA U3 00111el CyMMBbI HAOPAHHBIX 0AJ1JIOB)

1. TlocelieHue JIEKIUOHHBIX 0 -6
3aHATUH

2. [Tlocemenne MpakTHUECKUX 0 -10
(ceMHHapCKUX, JTADOPATOPHBIX
3aHATHH)

HToroBslii KOHTPOJIHL

2. DKk3ameH 30

Ouyenounvie cpedcmea u MemoouKka ux OYeHUBaHus
IK3aMeH

OK3aMeH SBISETCA OLICHOUHBIM CPEJICTBOM JJIsi BCEX ITANOB OCBOCHMS KOMIIETEHIMM.
Kpurepusimu olieHMBaHUs SIBJISAIOTCS OaJljibl, KOTOPbIE BBICTABIISIIOTCS IPENoiaBaTeeM 3a BHIbI
JESTEIbHOCTH (OLIEHOYHbIE CPEACTBA) [0 UTOraM M3Y4YEHUs] MOAYJEH (pa3fesioB AUCLUILIMHBI),
HEPEYUCICHHBIX B PEUTUHT-TUIAaHE TUCLUILIMHBL, BKIHOYasi HTOTOBBIA KOHTPOJIb — SK3aMEH.

Cmpykmypa 3K3ameHayuoHHo20 duiema:

DK3aMeHAIMOHHBII OUIeT BKIIIOYAeT B ce0sl TPH BOMPOCA 1O OJIHOMY BOIIPOCY U3 KaXKIOTO
MOAYJSl TUCHUILTUHBL: «MOJEKyIspHbIE B3aMMOJICUCTBUS U OCOOBIE CBOMCTBA IMOBEPXHOCTHU
paszzaena ¢az», «AACOpOLUOHHBIC CIION U UX BIUSHUE Ha CBOMCTBA AUCIIEPCHBIX CUCTEMY,
«OCHOBHBIE CBOMCTBA AUCTIEPCHBIX CUCTEM U UX MIPAKTUYECKOE MPUMEHEHHE.

Tunoevie 6onpocwl 014 IK3aMeHa:

1. OcHOBHBIC MOHATHS KOJUIOMIHOM XMMHH, OOBEKTHI M 1€ u3ydeHus. Kosouaneie
YacTULBI M KOJUIOMJHBIE CHUCTEMBI, KOJJIOUJHOE (IJUCIEPCHOE) COCTOSHUE BEIIeCTBA.
KonuyecTBeHHOE ompeaeneHne AUCIEPCHOCTU. Poyib MOBEPXHOCTHBIX SBJICHHMM B IpoIleccax,
MPOTEKAIOIIMX B AUCIIEPCHBIX CUCTEMAX.

2. Kinaccudukanust nucriepcHeix cucteM. Crenu@uyeckue CBONCTBA KOJUIOMTHBIX
cucteM. CTemeHb TUCHEPCHOCTHU. YJAelnbHas MNOBepXHOCTh. JInodunpHble U JAHO(DOOHBIE
cucteMsl. ['panutisl paznena ¢as.

3. [ToBepxHocTHBIe siBieHHs. CBoOOAHas ToOBepXHOCTHas »HHeprus. CrymieHue
TEPMOJIMHAMUYECKUX (DYHKIIMI B TOBEPXHOCTHOM ciioe. [[oBepXHOCTHOE HATsHKEHHUE, CUIIOBas U
SHEPreTUYEeCcKasi TPAKTOBKHU.

Oopasey IK3ameHayuonnozo ounema:

bamkupckuit 'ocynapctBennsiit Yuausepcutet Kadenpa
«TexHnueckass XUMHsI U MaTEPUAIOBEICHHE)

Jucuummza «OU3nKo-XxuMu4eckas MeXaHuKa JIUCIepCHBIX
CHCTEM», JHEBHOE OTJIENIEHNE, 3 KypC,HaIIpaBIeHNe ««XHUMHUs,
¢u3nKa 1 MEXaHUKa MaTepPHATIOB»»

SK3AMEHAIIMOHHBIM BUJIET Ne 1

1. J3era (-norennuan. Biausaue pa3nuuHbIX GaKTOPOB HA BEIUYMHY (Po- N{-TIOTEHIIMAIIOB.
2. CrpoeHue aicopOLIMOHHBIX CIIOEB. J[ByMepHOE COCTOSIHUE BEILIECTBA B aJICOPOLIMOHHOM
cioe. YpaBHEHHUE IBYMEPHOIO COCTOSHHUSA.

3. Bs3kocTh AucCHepCHBIX CUCTEM. YpaBHeHHE OiHIITEHHa (3aBUCHMOCTD




BA3KOCTHU OT KOHI_[eHTpaLII/II/I). HpI/I‘II/IHBI AHOMAJIMU BA3KOCTU B AUCTICPCHBIX
CHCTEMaAXx.

CocraButens Kapumona O.P.
YTBepkIeHO Ha 3aceaHnuu Kadeapol «_ » 20_r, mpotokout Ne
3aBeayromuii kadeapoun MyxamenzsiHoBa A.A.

Kpumepuu oyenku:

- 25-30 6a/U10B MJIHM «OTJIMYHO» BBICTABIIAETCS CTYIEHTY, €CJIM CTYAEHT Jall MOJIHbIE,
pa3BepHYTbIE OTBETHI HAa BCE TEOPETUUYECKHE BOMPOCHI OMIIeTa, MPOJAEMOHCTPUPOBAT 3HAHUE
(GYHKIIMOHAJIBHBIX BO3MOXKHOCTEW, TEPMUHOJIOTMHM, OCHOBHBIX »3JeMeHTOB. CTyneHT 6e3
3aTpyJHEHUI OTBETUI HA BCE IOIIOJHUTEIIBHBIE BOIIPOCHI.

- 17-24 6an70B MM «XOPOIIO» BBHICTABISETCS CTYACHTY, €CIIH CTYJISHT PAacKpbUl B
OCHOBHOM TEOpPETHYECKHE BOMPOCHI, OAHAKO JOMYIIEHbl HETOYHOCTH B ONPEACIEHUN OCHOBHbIX
nousTuii. [Ipu oTBeTE HA JOMOIHUTEIBHBIE BOIIPOCHI JOMYIIEHBI HEOOBIITNE HETOUHOCTH.

- 10-16 0a/UI0B MJIM «YAOBJIETBOPUTEIbHO» BBICTABISIETCS CTYICHTY, €CIH TIpU
OTBETE€ Ha TEOPETHUYECKHE BOMPOCHI CTYJACHTOM JOIMYIIEHO HECKOJIBKO CYIIECTBEHHBIX OLIMOOK
B TOJIKOBAaHMHM OCHOBHBIX MOHATHH. JlorMKa W TOJHOTa OTBETa CTPAJAIOT 3aMETHBIMHU
u3bsHAMU. 3aMeTHbl  MpoOesbl B 3HAHUW OCHOBHBIX METOJOB. TeopeTHdecKkre BOIMPOCHI B
LIEJIOM M3JI0KEHBl JIOCTAaTOYHO, HO C MpOIyckamMu MaTtepuaina. VMmerorcs NpuHUIMIUANIbHbBIE
OIIMOKY B JIOTHKE MMOCTPOCHHS OTBETA Ha BOIPOC.

- 1-10 6a/J10B WJIM «HEYTOBJIETBOPUTEIbHO» BBICTABIISICTCS CTYJICHTY, €CIIH OTBET Ha
TEOPETUYECKHE BOMPOCHI CBUACTEIHCTBYET O HENOHMMAaHUUW M KpailHE HEMOJIHOM 3HAHWUU
OCHOBHBIX TOHSATHA © MeToaoB. OOHApyKMBaeTCs OTCYTCTBHE HABBHIKOB IPUMEHEHUS
TEOPETUUECKUX 3HAHWM MPU BBIMOJHEHUHN NMPAKTHUECKUX 3agaHuil. CTyeHT HE CMOT OTBETHTH
HU Ha OJIH JIOTIOJTHUTEIBHBII BOIIPOC.

YcrHblii onpoc

B xome ycTtHOro ompoca ocylecTBIsieTCsl crelMainbHas Oecena mpernojaBaTens co
CTYJICHTOM Ha TEMBbI, CBSI3aHHBIE C HM3y4aeMOW TUCIUIUIMHOM, pacCuMTaHHas HA BHIICHEHHE
o0bemMa 3HaHM CTy/IeHTa MO ONpeAeIEHHOMY pa3Jieny, TeMe, IpobiieMe U T.I1.

Tunoevie 6onpocwl 014 yCmHo20 onpoca:
[atp onpenenennie «[ I0BEpXHOCTHBIM SIBICHUSM).
Ha3BaTh OCHOBHBIE MPU3HAKH JUCTIEPCHOM CUCTEMBI.
KonnyecTBeHHBIE XapaKTEPUCTUKH JUCTIEPCHON CUCTEMBI.
Kakwue pazmepsl HMEIOT KOJUIOUAHBIE YaCTUIIbI?

[lepeuncnutb 0COOEHHOCTH KOJUIOUIHBIX CUCTEM.

[Tepeuncnuth NpU3HAKHU, IO KOTOPHIM KJIACCUPHUIMPYIOTCS TUCTIEPCHBIE CUCTEMBI.
IlepeunciuTh qUCNIEPrallMOHHBIE METO/BI ITOJIYYEHUS JUCIIEPCHBIX CUCTEM.

Yro Takoe «mentusanus»?

Heo6xoanmoe ycioBre KOHACHCAIIMH M KPUCTATITU3AIIH.

10 [IpuBecTr AecsaTh NPUMEPOB TUCIIEPCHBIX CHCTEM.

WooNo O AWM

Kpumepuu oyenxu (6 6annax):

- 2 Oajuta BBICTABJISACTCS CTYICHTY, ecii JTaHo O0osiee 70% mpaBHIBHBIX OTBETOB HA BOITPOCHI,
- 1 Gasin BeIcTaBiIsIeTCS CTYAEHTY, eciu AaHo 40-70% npaBUIbHBIX OTBETOB;

- 0 6aJuTOB BBICTABJISACTCS CTY/ICHTY, €CIIM IPABHIILHBIX OTBETOB Ha BOpockl MeHee 40%.



Kpumepuu ouenxu:

- «OTIMYHOY» BBICTABIISICTCS CTYACHTY, ecii 1aHo 6osee 80% mpaBUIBHBIX OTBETOB Ha
BOIIPOCHI;

- «XO0poI10» BBICTABIISIETCS CTYJEHTY, eciu gaHo 60-79% npaBHIIbHBIX OTBETOB;

- «Y IOBIETBOPUTEIILHO» BBICTABIISICTCS CTYJEHTY, €CIIM IPABIILHBIX OTBETOB HAa BOIIPOCHI
menee 40-59%.

IIncbMeHHBIE OTBETHI HA BOIIPOCHI

[TuceMeHHBII ONpOC HANPaBIEH HAa IPOBEPKY YMEHUS IPUMEHATH TEOPETUUECKIE 3HAHUS
IIPY BBITIOJIHEHUH MPAKTUYECKUX 3a/IaHUM, COCTOUT U3 HEOOIBIIOTO KOJINYECTBA
AJIEMEHTApHBIX 3a/a4.

Tunoewie 60npocol 0J151 HUCOMEHHO020 OMEema:
Hamnuncars (bOpMy.Hy MU CIIIBI 30J141, CTa6I/IHI/I3HpOBaHHOFO COOTBCTCTBYIOIIIUM
QJICKTPOJIMTOM:
BaSO, + Na,SO,
BaSO, +BaCl,
AgCIl + AgNO;
AgClI + NaCl
MgS + MgCl,
MgS + K,S
CaCOs3+ Li,CO3
CaCOs + CaBr;
. ZnSiO3+ Zn(NO3),
10. ZnSiO3+ Na,SiO;

©oOo~NSOOhA WP

Kpumepuu oyenxu (6 6annax):

- § 63.]'[.]13 HJIN «OTJUYHO» BBICTABJIACTCA CTYI[eHTy, cClin CTYI[CHT JaJl ITOJIHBIC,
pa3BepHyTble OTBETHl HA BCE BOIPOCHI, MPOJEMOHCTPUPOBAT 3HAHME (HYHKIIMOHAIBHBIX
BOSMO)KHOCTGI\/'I, TepMI/IHOJIOFI/II/I, OCHOBHBIX DJICMCHTOB.

- 2 6aJu1a WM «XOPOIL0» BBICTABISICTCS CTYICHTY, €CJIH CTYJICHT PACKPhLUT B OCHOBHOM
TEOPETUYECKUE BOMPOCHI, OJHAKO JOMYIICHbl HETOYHOCTH B OIPEICICHHH OCHOBHBIX
TOHSTHH.

- 1 0ana WM «yJa0BJEeTBOPHUTENbHO» BBICTABISETCSA CTYIECHTY, €CIIM TIPU OTBETE Ha
BOIIPOCHI CTYJIEHTOM JIOIYIIEHO HECKOJBKO CYIIECTBEHHBIX OIITHOOK.

- 0 0a/1710B WJIN «HEY/10BJIETBOPHUTEILHO» BBICTABISAETCS CTYJEHTY, €CIH CTYACHT HE

CMOT OTBETUTH HU Ha OJIMH BOIIPOC.

JlabopaTopHbie padoThI

JlaGopaTopHast paboTra — BHJ CaMOCTOATEIBHOW WCCIIENOBATEIBLCKOW EATEIbHOCTH
CTYA€HTa II0 OCBOCHHMIO MNPEAMETHOM YacTH H3y4aeMOM JUCHMIUIMHBL. JlaHHBIA BUJ
NeSTeTLHOCTH BKIIFOYAET B ce0s KaK MOJATOTOBKY CTY/CHTA B JOMAIITHUX YCIIOBUSX, TaK U padoTy
Ha paboyeM MecTe B JTaOOpaTOPHH, 3aKPEIJICHHON 3a KOHKPETHOH MUCIUIUIMHON B OCHOBHOM
0o0pa3oBaTesIbHOI porpamMmme.

Ilpumep nadopamopnoi pabomeor:

JlaGopatopHnas padota Ne 1. [TonyuyeHue TuCIepCHBIX CHCTEM

[{enp paboTHI:



W3ydyeHre OCHOBHBIX METOJOB TOJMYYEHHUS M CTaOWMIM3anuu JTUO(POOHBIX TUCTIEPCHBIX
cucteM. OnpezneneHue 3apsa 4acTHI U COCTaBiIeHUE (HOPMYT MUIIEIUI, HAOIIOICHUE SIBICHUS
OTaJIeCIEHIINH B 30JI5X.

XoJ1 paboThl 1 00pabOTKA PE3YIHTATOB.
Onwim 1. [lonyuenue 3015 cepbl MemMoOOM 3aMeHbl pACEOPUMENS

Cepa mpakTHUECKH HEPACTBOPHMA B BOJIE, HO XOPOIIO PacTBOpMMa, HalpuMep B CIIUPTE.
[TosTOMy BIMBaHHWEM HEBOJHOTO (HACHIIICHHOTO CIIMPTOBOTO) pPacTBOpa CEphl B BOAY MpH
CHJIbHOM TE€PEMEIINBAHUN MOXKET OBITh IMOJIy4eH 30Jb Cephbl — ONajecuupyoumii —-pactaopl,
UMCIOIIMN ToJyOOBaThIi OTTEHOK MpU HAOJIOJEHUM B PACCETHHOM CBETE, M IKEITOBATHIN
OTTEHOK — B MpOXoAsdlieM cBere. Poib crabuim3aTopa HMrpaioT MPOAYKTHl OKUCIEHUS U
IPUMECH.

B npobupky ¢ muctwumpoBanHoi Bomoi (10 M) HamuBaroT mo KamisM 1 M
HACHIIIIEHHOT'O PAacTBOpa CEpbl B 3TWIOBOM CIUPTE M B30aiThIBatoT. [Ipu 3aMeHe pacTBOpUTEIIS
00pa3yloTCsl MeNbYallllie YacTHIBl Cephbl, B3BEIICHHbIE B Boje. HaOmomaroT okpacky
MIOJTYYCHHOTO 307151 B MIPOXOISIIEM CBETE M MPU OOKOBOM OCBSIIIICHUU. Y CTAHABIMBAIOT HAINYHE
KoHyca TuHmans npu ocBeleHnH B anuauackone. Hanuume cBeTserocss KOHyca moaTBepKaaeT
o0pa3zoBaHHe TUCTIEPCHOM (ha3bl.

Kpumepuu oyenku (8 6annax):
- 4-56amioB WK «OTINYHO» BBICTABIISIETCS CTYICHTY, 32 IPABUIILHOE BBITTOJIHEHUE U
odopmIiieHHe 1abopaTOpHOIi pabOTHI B Ta0OPATOPHOM >KYpHAJIE U OTBETHI Ha BOIIPOCHI;
- 3-2 faya WIn «XOpOII0Y» BBICTABISAETCS CTYIACHTY, 32 HETOYHOE BBIMOJTHEHHUE U
odopmiieHue 1abopaTopHO pabOTHI B TaOOPATOPHOM KypHAJe U OTBETHI HA BOIPOCHI;
0-1 Gans uiH «yJOBIETBOPUTEIHLHOY BBICTABIISIETCS CTY/ACHTY, 32 BBIIIOJIHEHUE WK 0QOpPMIICHHE
nabopaTOpHON pabOTHI.

KosnokBuymbl

B xone komlokBHyMa OCYHIECTBISETCS CHelMalibHas Oecena mpernojaBaTens co
CTYyJIEHTOM Ha TEMBbI, CBSI3aHHBIE C W3Y4aeMOM IMCHMIUIMHOM, PACCUWTAHHAs HA BBIACHEHHE
o0beMa 3HaHUH CTyJeHTa M0 ONpEeAeNCHHOMY pa3jeily, TeMe, npobieme u T.n. KomokBuym
MOKET CIYXUTh (DOPMOM HE TOJIBKO MPOBEPKH, HO M TOBBIINIEHHUS 3HAaHUN cTyneHToB. Ha
KOJIJIOKBHYMAaxX 00CY>KJA0TCsI OT/IEbHbIE YaCTH, Pa3JIeibl, TEMbI, BOIIPOCHI H3y4aeMOro Kypca.

Tunogvle 6onpocwl K KOJIIOKEUYMAM:

1.  OcHoOBHBIE TOHATHS KOJUIOWIHOW XUMUH, O0BEKTHI U 11eTH n3ydeHust. Komonaaele
YaCTHUIIBI U JUCIIEPCHBIE CUCTEMBI, KOJUIOMIHOE (JIMCIIEPCHOE) COCTOSIHUE BEILIECTBA.

2. CwmaunBanue. KonnuecTBeHHbIE XapaKTEpUCTUKN CMAauMBaHUs: KpaeBoi yrou, pabora
aJre3uH, TEII0Ta cMayuBanus. 3akoH HOHra.

3. Huddyszus. Kosdounment nuddysun. Auddysnonnsiii norok. 3akon duka.
VYpaBHeHue DitHIITEHHA.

Kpumepuu oyenxu (6 6annax):

- 6-7 0aJUIOB WA «OTJIMYHOY BBICTABIISICTCS CTYJICHTY, €CJT Ha BCE BOITPOCHI JJaHBI TIOJTHBIC H
MCYEPIBIBAIOIINAEC OTBETHI;

4-5 0anIoB MJIN «XOPOIIIOY BHICTABIIAECTCS CTYACHTY, €CITH Ha BCE BOIIPOCHI TAHBI TIOJTHBIE
OTBETEHI;

2-3 Gayuia WIN «yJAO0BJIETBOPUTEIBHO)» BBICTABIISICTCS CTYJICHTY, €CJIM HE Ha BCE BOITPOCHI JTaHBI
MTOJIHBIC OTBETHI,

0-1 Gaut WM «HEYJOBIETBOPUTEIHHOY» BBICTABIISICTCS CTYICHTY, €CJIH HE Ha BCE BOITPOCHI JIAHBI
OTBETBHL.



Tect

Cucrema CTaHIAPTU3UPOBAHHBIX 33JaHUM, MO3BOJIIOLIAS aBTOMATU3UPOBATH IMPOLIEAYPY
M3MEpEHUs YPOBHSI 3HAHUM U yMeHH o0y4arorierocsi. CpeicTBO, MO3BOJISIIONIEE OIICHUTh YPOBCHB
3HaHUM oOydaromierocss IyTeM BbIOOpa MM OJHOTO M3 HECKOJBKHX BAapUAaHTOB OTBETOB Ha
MTOCTAaBJICHHBIN BOIPOC.

Tunoewie 6onpocvl mecma:

1. Ilo kakoMy NpU3HAKY KIaCCUPUIHPYIOT AUCIIEPCHBIE CHCTEMBI Ha BBICOKOIUCIIEPCHBIE,
CpeIHEIUCIIEPCHBIE U TPYOOIUCTIEPCHBIE:

a) [0 CTENEHU JUCIIEPCHOCTH

0) 10 arperaTHOMY COCTOSIHUIO AMCIIEPCHOM (ha3bl U AUCTICPCUOHHON CPeIIbl

B) 10 B3aMMO/ICHCTBHIO TUCTIEPCHOM (pa3bl M JUCTIEPCUOHHOMN Cpe/IbI

I') 10 B3aUMOJEHCTBUIO YAaCTUILL AUCTIEPCHON (ha3bl /1) 110 MPUPOJIE B3aUMOAECHCTBYIOLINX
BEIIIECTB

2. Kakue crioco0Obl MOIy4eHUs TUCIEPCHBIX CUCTEM IyTeM 00pa30BaHuUs U YKPYITHEHUS
qacTHIl JucrepcHoil ¢as3bl Bam usBectHbI?

a) U3MeNbUYCHHE 0) KpUCTAILIU3AIKS B) 0apOOTHPOBAHKE I') KOHACHCAITHUS /1) HCTUPAHHE

Kpumepuu oyenku:

- 8-9 6ayIoB WM «OTIMYHOY» BBICTABISETCS CTYACHTY, €CIHM CTYJICHT Jajl MPaBHIbHBIC
OTBEThl Ha BCE BOMNPOCHI, IPOJAEMOHCTPUPOBAT 3HAaHUE (HYHKIMOHAIBHBIX BO3MOXKHOCTEH,
TEPMHUHOJIOTUH, OCHOBHBIX 2JIEMEHTOB.

- 6-7 0ayUIOB MM «XOPOIIIOY» BBICTABISETCA CTYACHTY, €CIIM CTYIEHT JaJl PAaBUIIbHbIC
OTBETHI Ha OOJIBIIIMHCTBO BOIIPOCOB, IONYIIEHbI HEOOIbIINE HETOYHOCTH.

- 3-5 0ayuioB MM «yJOBJIETBOPUTEILHO» BBICTABISIETCS CTYIEHTY, €CIIM TPH OTBETE
CTYJICHTOM JIOIYIIEHO HECKOJIbKO CYIIECTBEHHBIX OMIMOOK. 3aMEeTHBI MpOOENbl B 3HAHUU
MaTepuaia.

- 0-2 Gamna M HEeyIOBJIETBOPUTENHHO» BBICTABISETCS CTYACHTY, €CJIM OTBET Ha BOIPOCHI
TE€CTa CBUAETENIbCTBYET O HEMNOHMMAaHUU U KpailHE HENOJIHOM 3HAHUM OCHOBHBIX IMOHSATUU U
METO/JIOB.

5. YueOoHo-MeTOAMYecKOe U HH(POPMAIIHOHHOE 00ecTiedeHHe U CHUIIIMHBI

5.1. IlepeueHb OCHOBHOM M JONOJHUTEIbHON y4eOHOM JUTEPATYPHI,
He00XO0AUMOM 1JI1 0CBOECHMS TUCHUTIINHBI

OcHoBHas iMTEeparypa:
1.  Iyxwun, E.JI. Konnougnas xumus: yueOnuk s 6akanaspos / E.JI. Illykun, A.B.
[Tepuos, E.A. Amenuna.— 6-e u3a. — Mocksa: FOpaiit, 2012.— 444 c.
2.  Tenpdman, M.U. Komnonnnas xumust / M.U. T'ensdpman, O.B. KoBaneuy, B.I1.
FOctpatoB.— Cankrt-IlerepOypr; Mocksa; Kpacnonap: Jlans, 2010.— 336 c.

3. Mamunckas, B.I1. [ToBepxHOCTHBIE siBieHUs: yueO. mocooue / B.I1. Manunckas, P.M.
AxmerxanoB; baml'Y.— Y¢a: PUL baml'Y, 2012.— 99 c.

4.  Cymwm, b 1. Kommonanas xumus: yueonuk / b.JI. Cymm.— 4-e uzn., nepepad. —
Mocksa: Axanemus, 2013.— 239 c.

5. ®punpuxcoepr, .A. Kypc kommonanoit xumun: yaeonuk / JI.A. ®punpuxcoepr.—
N3n.4- e, ucnp. u non. — Cankr-IletepOypr; Mocksa; Kpacnonap: Jlans, 2010.— 416 c.

6. ®ponos, FO.I'. Kypc komnonaHoi xumun. [loBepXHOCTHBIE SIBIEHUS U JUCIIEPCHBIE
cuctembl: yueOnuk / F0.I'. ®ponoB.— U3zn. crep. — Mocksa: Asbsac, 2014.— 463 c.



JonotHUTeILHAS JIUTEPATYpAa:

7. CuraeBa, H.H. IlonyueHue, ycTOHYMBOCTH M CBOWCTBAa JHO(POOHBIX JUCHEPCHBIX
cucreM: yueb. mocodbue / H.H. Curaesa, 2.P. Kapumona; bamkupckuii rocynapcTBeHHBIH
yauBepcuteT.— Y da: PULL baml'Y, 2009.— 128 c.

8. CuraeBa, H.H. OcHoBBl KoutOMAHOW XuMuUH: y4eO. mocoOue i CTyJEHTOB U
MarucTpaHTOB YHHBEPCUTETOB M XUMHKO-TexHoJorudeckux By3oB / H.H. Curaesa ;
baml'V.— VYa: PULL bamul'Y, 2012.— 368 c.

9. "UBanosa, C. P. Komtongnas xumus: y4. nmocooue / C.P. iBanoBa, ®@.b. IlleBnsikos,
C.A. Kazappsai.— Yoa: baml'V, - 4.2 .— 2007.— 60 c.

10. Boronkuii, C.C. Kypc komonHoi xumuu: JJisi XUM.-TE€XHOJ.CIeHaAI. — 2-€ U3,
niepepad. u gon. — M.: Xumus, 1976.— 512c.

11. 3umon, A.Jl. Komnounnas xumust: yae6. ayis By3oB / A.Jl. 3umon, H.®. Jlemenko;
MocKOBCKasi TOCYIapCTBEHHAsI TEXHOJOTHYECKas akaaeMusi .— 3-€ u3/., IOM. U ucrp. — M.:
Arap, 2001.— 320 c.

12. BepexnuxoB, B.H. Komnmougnas Xumus TOBEPXHOCTHO-aKTHUBHBIX BEIIECTB:
yueb.mocodbue / B.H. Bepexunukos, U.U. I'epmamena, M.}O. Kpeicun.— Canxt-IlerepOypr:
Jlanp, 2015.— 299 c.

13. BonkoB, B.A. Komnounnas xumus. IloBepXHOCTHBIE SBIEHUS U JHMCIIEPCHBIC
cuctembl: yueOHuk.— M3a. Bropoe, ucnp. — Caunkr-IletepOypr: Jlans, 2015.— 659 c.

5.2. Ilepedyenns pecypcoB HH(POPMALIMOHHO-TEJIEKOMMYHHKAIIMOHHOM ceTH
«MHTEepHEeT» U MPOrpaMMHOro odecneyeHmsi, He0OX0AMMBIX /15l 0CBOCHUS IMCIUIIIHHBI

https://elib.bashedu.ru/

http://www.bashlib.ru/
http://bashedu.ru/go.php?to=www:.biblioclub.ru/
http://bashedu.ru/go.php?to=e.lanbook.com/
http://www.xumuk.ru

http://www.chem.msu.ru/rus/chair/colloid.html wuau
http: //WWW chem.msu.ru/rus/teaching/colloid.html u ap.

AN A

1. Windows 8 Russian, Windows Professional 8 Russian Upgrade.
2. Microsoft Office Standart 2013 Russian.

6. MaTepnaanO-Texm/lquKaﬂ 6333, HeoO0XoauMan 1 OCYIECTBJICHUSA
06pa30BaTeJ’ILHOFO nmpomecca nmo TMCHUMIJIMHE

HaumenoBanue Bun zansTuii HaumenoBanue
CIIeIUAT3UPOBAHHBIX
ayIUTOPHUIA, o0opyIoBaHUs IPOTPaMMHOT0
KaOMHETOB, JJabopaTopuit obecrieueHus
1 2 3 4
1. yuebnasn ayoumopusa ons Jlexuun Aynutopusi Ne 405 1. Windows 8
npoeseoenus 3aHAmMu YueOHast MmeOenb, Russian.
JIeKUUOHHO20 MuUna: yueOHO-HaTJISTHbIC Windows
ayauropusi ~ Ne 405 nocoOusi, TocKa, Professional 8
(yueOHBIN  KOpITyC,  YIL MyJIbTHMEAMA MPOEKTOp | Russian
Musnraxesa 100) Mitsubishi EX 320U, Upgrade.
skpan Dinon  Electric JToroBop Ne
L150*200 MW 104 or



http://www.bashlib.ru/
http://bashedu.ru/go.php?to
http://bashedu.ru/go.php?to
http://www.xumuk.ru/
http://www.chem.msu.ru/rus/chair/colloid.html
http://www.chem.msu.ru/rus/teaching/colloid.html

2. yuebnas ayoumopus ona | JlaboparopHeie Aynutopusi Ne 504. 17.06.2013 r.

npoeedenusn 3anAmul 3aHATHA JlaboparopHast mebenb, JIuuenzun

CEMUHAPCKO20 mMuna: y4eOHO-HATJISTHBIE OeccpouHbIe

aymutopusi ~ Ne 504 mocooOwusl, T0CKa,

(yuebHBIH  KOpmyc,  yIL [1kad BBITAKHOMN 2. Microsoft

Musnrasxesa 100) XUMHYECKHIA, Office
Becsl BK-600, Standard 2013
xonbonarpesarens [19- | Russian.
4120M, Jorosop Ne
o3oHarop TJI-5K, 114 ot
CYUIMJIBHBIN 1Kad, 12.11.2014 r.
naboparopHas  mocyaa, | Jluuensun
71abopaTOpHbIE ITATUBBL | GECCPOUHBIE

3. yueonas ayoumopus ons ['pymnmoBeie u Aynutopus Ne 405

npoeedeHus 2pynnoevix u UHIMBUAYAIBH | YyebHas MeOelb,

UHOUBUOYATIbHBIX bIC y4eOHO-HAarJIsAIHbIE

Koucynemayuii: aynutopus | KOHCYIBTAUUHU | rocobus, T0CKa,

Ne 405 (yuebHslii kopryc, MyJbTUMEANA HPOEKTOP

yi1. Munraxesa 100) Mitsubishi EX 320U,
skpan Dinon  Electric
L150*%200 MW

4. yuebnasa ayoumopus ons Texymmit Aynutopusi Ne 405

mexkyweco Kowmpons u | KOHTIPOIbH | VyeOHas meOenb,

nPOMENCYMOUHOIL HPOMEKYTOUHA | yyeGHO-HATIISAHBIE

ammecmayuu: A arTecTatil | nocobus, mocka,

aymutopust  Ne 405 MyJIbTUMEANA MPOEKTOP

(yaeOmpiii  Kopmyc, i Mitsubishi EX 320U,

Munraxesa 100) skpan  Dinon  Electric
L150*200 MW

S. nomeuwjenus onan | Camocrositens Ayautopus Ne 201

CamMocmoamenvHoil Hast paboTa PentiumG2130/4I'6/500

paoomul: '6/21,5"/Kn/mbiib

o6ubnuoreka, ayauropus Ne
201 (yuebHsIil KOpITYC, YII.
Munraxesa 100)

yuTANBHBINA 371 Ne2 (puzmar

[TIK B kom1. @epmo
Intel

Intel Pentium
G2130/41'6/50016/21,5"
/KJ1/MBIIIB

KOpITyC - yueOHoe)

YUTAJbHBIN 3211 Ne2
(¢pu3mar xkopmyc -
yueOHOe)
PentiumG2130/41'6/500
1'6/21,5"/Kn/mpims -~ -5

IIT.

IIK B xommn. depmo
Intel.

Mono6mok Nel depmo
AMD A8-5500 — 5 miT.




[Tpunoxenune Ne 1
MUWUHOBPHAYKHN POCCHUN

®I'bOY BO «BAILIKMPCKUN FOCYVZ[APCTBEHHI)II\/’I
YHUBEPCUTET» UH)KEHEPHBIN ®AKYJIBTET

COJIEP)KAHUE PABOYEH ITIPOr'PAMMBI
JUCHUIIINHBL «PU3UKO-XUMHUUYECKAsT MEXAHUKA

JUCIIEPCHBIX CUCTeM» Ha 511 ceMecTpouHast (popma

oOyueHus
Buja padoTsl Oo6bem
AUCHUIITAHBI

OO61as Tpy10eMKOCTh JUCIUILTUHEI (3.€./ 4acoB) 5/180
Y4eOHbIX 4aCOB Ha KOHTAaKTHYIO paboTy C MpernojaBaTesieM: 91,2

JISKITUI 36

MPAKTUYECKIX/ CEMUHAPCKUX 18

J1a00paTOPHBIX 36

OpyTUx (TpynIoBasi, HHIUBUAyaTbHAsI KOHCYJIBTALNS U UHBIC BUJIBI

y4e0HOM eATeIbHOCTH, IPEIyCMaTPUBAIOIINE pa0OTy 00yJaIONMIUXCS C
npenoaasareneM) (OPKP) 1,2
Y4eOHBIX 4acOB Ha CAMOCTOSATENbHYIO paboTy oOyuatonuxcs (CP) 34,8
Y4eOHbIX 4acOB Ha MOATOTOBKY K
sK3aMeny/3aueTy/mud depenupoannomy 3auety (KoHtpons) 54

dopMa KOHTPOJIA:
DK3aMeH - 5 ceMecTp




dopma H3ydeHHUs MaTepUajoB:

JICKIIUH, IPAKTUYCCKUEC

®dopma TeKy1ero

3aHATHS, CEMHHAPCKHUE OcHobHas 1 KOHTpOIA
3AHSITH, TABOPATOPHEIE JTOTIONTHUTEIbHAS 3agaHust o 5 yCIIeBAeMOCTH

No Tema u cofiepKanie PAGOTHI, CAMOCTOATETBHAS JUTeparypa, CaMOCTOATENBHON |  (KOJUTOKBHYMBI,

n/n paBoTa H TPYI0eMKOCTb (B pekoMeHayeMas pabore KOHTPOJIbHBIC
acax) CTyZAeHTaM (HoMepa U3 CTYACHTOB paboTsl,
5/ CTIHCKa) KOMIIBIOTEPHBIE
JIK CEM JIP CP TECTHI U T.II.)
1 2 3 4 5 6 7 8 9
Monyns 1

1. OcHoOBHBIE NOHATHSA KOJJIOMAHOH XUMUHU. OCHOBHBIE IOHSATHS 2 1 [2]-1.1,12,15; YcTHBIN O1Ipoc,
KOJUIOMJJHOM XUMHH, OOBEKTHI U Lienu n3ydenus. KomionaHsie [4]-2.1; KOJJIOKBUYM
YaCTHUIIBI U KOJUTOUIHBIE CHCTEMBI, KOJUIOUIHOE (IUCTIEPCHOE) [5]-1.1,1.2;

COCTOSIHUE BEIIlECTBA. KomnaectBeHHOE ONpeeNICHUE [6]-1.A.1,1.A.2, 1.A.5,
JUCTIEPCHOCTH: JUCIIEPCHOCTD U yeIbHasi HOBEPXHOCTh. Poib 1.A.6;

MOBEPXHOCTHBIX  SIBICHMHA B  Mpoleccax, MPOTEKAIINX B [8] —rn.1;

JUCIEPCHBIX CHCTEMAX. [10];

2. | Knaccnpukanuss KoOMJIOMIHBIX CHCTeM. Pa3jduHble  THIIBI 2 11 12]-1.53,1.4; Y CTHBIHN OTpOC,
KJ1acCH(UKAITUHN JUCTICPCHBIX CUCTEM: TI0 arperaTHOMY COCTOSIHUIO [4] - 2.2-2.5, 3.1-3.6; KOJUIOKBHYM
JHcnepcHo a3kl ¥ AUCTIIEPCHOHHOM CpeJibl, 10 pa3MepaM 4acTull, [5]1-1.3;

10 B3aUMO/ICHCTBUIO MEX Y AUCIIEPCHOU Pa30ii 1 AUCTICPCHOHHOMN [6]-1.A.4;
cpenoit. JInobunsHbIe, THOPOOHBIC TUCTIEPCHBIC CHCTEMBI. [8] — . 1;
B3anMocBs3b KOJUIONIHOW XUMHH C JPYTIMH XUMHUYECKIMHU [11];
JUCHUIUIMHAMH, ¢ QU3UKOH, OMOJIOTHEH, Te0I0rHei, METUIHHOM.

OCHOBHBIE ATaNbI Pa3BUTHS KOJUIOUAHON XUMUH

3. | TepmoamHaMMKa NOBEPXHOCTHbIX siBJeHuH. [loBepxHOCTH | 2 |1 8 [1]-1.1-1.3; YcTHBIN onpoc,
pasznena ¢a3. CBoOOIHAS IOBEPXHOCTHAS dHEPTHsL. [[oBEpXHOCTHOE [2] - 2.1-2.3; [3]-2.1-2.1.2; nabopaTopHas
HATSDKEHHE, CHWJIOBas M DJHEPreTHYECKas TPAKTOBKA. MeTon [4] - 4.1-4.4; [71; [9]; pabora,
M30BITOYHBIX TEPMOJIMHAMUIECKUX QYHKITUI TOBEPXHOCTHOTO CIIOS [6]-1.A.3,-2.A.5, 3.A.1- KOJUTOKBUYM
(I'u66c). [ToHsATHE O TOBEPXHOCTH pa3pbIBa U pa3aeisIomeH 3.A.6;
noBepxHocTH. O000IIEeHHOE ypaBHEHHE ITEPBOTO U BTOPOT'0 3aKOHOB [8] —rn.2;

TEPMOTUHAMHUKH JUTS TOBEPXHOCTH pasjiena ¢as. [11];
IToBepxHOCTH pazjiesa MeXy IByMsl KOHJICHCUPOBaHHBIMU (hazamu.
[IpaBuno AHTOHOBA.

4, | Kannaasipuble siBjienus. KamunisipHoe qaBienue. 3akoH Jlamnaca. 4 11 [1]-1.4,-1.6,3.A.1- YcTHbIH omipoc,
3aBUCHUMOCTh JaBJICHUs apa OT KPUBHU3HBI TIOBEPXHOCTH KUAKOCTH. 3.A.6; [31-2.1.3,2.1.4, | KOJUIOKBUYM
3akoH Tomcona. Kanumisapuas konaeHcauus. M3otepmuyeckas [2] - 4.1-4.8; 2.1.6;




TICPETOHKA BEIIECTBA.

3aBUCUMOCTb  PAaCTBOPUMOCTH  OT  KPHUBM3HBI  MOBEPXHOCTHU
JMCHEePCHBIX yacTull (3akoH ['uoobca-OctBanpaa-OpeitHmxa).
BnusiHMEe IMCTIEPCHOCTH Ha PEaKIIMOHHYIO CIIOCOOHOCTh, KOHCTAHTY
paBHOBECHS ¥ TEMIIEpATypy (Ha30BOTO MEpEXoa.

CmauuBanue. Kpaesoii yron. 3akon FOura. CooTHoIIEHHE MEXTY
paboTaMy KOTe3UH M aJire3uy Npu cMayrBaHuy. KamuisipHoe
MOJHATHE JKUAKOCTH.  M30mpaTenpHOE cMauMBaHUE KaK METO
XapaKTEePUCTUKHU OBEPXHOCTEH TBEPBIX TeJl (TINO(UIBHBIX U

o oOHbIx). [TomHOE cMaunBaHUe.

OCHOBHBIE METOABI HM3MEPEHHS MOBEPXHOCTHOTO  HATSKCHUS
JKUAKOCTEN U IOBEPXHOCTHOM SHEPTUU TBEPABIX TEIL.

[A]—5.156:

[5]-5.1-5.8;

[6] —2.I.1-9, 2.]1.4;
[8] — rm.3;

[10];

AncopOuusi Ha MOBEPXHOCTH pa3aena pa3. AncopOius Kak
CaMOTIPOU3BOIbHOE KOHIIEHTPUPOBAHUE Ha IIOBEPXHOCTH pasJerna
(a3 BemecTs, CHIKAOMNX MexpazHoe HaTsHKxeHUEe. [loBepXHOCTHO-
aKTHBHBIC ¥ -WHAKTHUBHBIE BenlecTBa. OTHOCHTEIBHOCTh OHATHS
—IMOBEPXHOCTHAsI aKTUBHOCTBI.

TepmoanHaMuKa nporecca aacopoun. YpaBHeHHE aJcopOLUH
T'u66ca.

Opranndeckne  TIOBEPXHOCTHO-akTHBHBIe  BemectBa  (ITAB).
Knaccudpukarus [IAB mo MoekyIsipHOMY CTPOCHHIO (aHHOHHO-
KaTHOHHOAKTUBHbBIE, HEHOHOTECHHBbIE, aM(QOJNUTHBIE), O00JaACTH
npumeHenus IIAB. Bricokomonekymsipusie IIAB  (mpumepsi,
OTJINYHE oT HU3KOMOJIEKYJISIPHBIX ITAB). [Ipobnema
ouopasnaraemoctu I[TAB. Knaccudukanus [TAB no mexanuzmy ux
JercTBUS (CMaYMBaTeNH, CTaOUIN3aTOPHI, TUCTIEPTaTOPHI, MOIOIIHE
Beecta). [Tonsitue o runpoduibHo-munodpuisHoM danance (I'J1b)
mounekya [TAB.

3aBUCUMOCTb IOBEPXHOCTHOT'O HATSKEHUS OT KoHUEeHTpauuu [TAB.
VpaBHenue IIumkosckoro. IloBepxXHOCTHas AakTUBHOCTb, €€
n3MeHeHue B romonoruueckux psaax [IAB. Tepmonunamudeckoe
oOocHOBaHne mpaBmina  TpaybOe-/[tokmo.  Meronsl  OULEHKH
MTOBEPXHOCTHOW  aKTHUBHOCTH  opranmueckux IIAB. PaGora
ancopOumu. JlnHaMuueckuii xapakTep aJcopOLMOHHOTO PAaBHOBECHS
Ha IOBEPXHOCTH pazzena pacTBop - [IAB -ra3. YpaBuenue
Jlenrmropa, ero cBs3b ¢ ypaBHeHHeM [ m06ca, LIInmkoBckoro.
Crpoenue MoHOCII0€B pacTBOpUMBIX ITAB. JIByXxMepHOe cocTOsIHHE
BEIIECTBAa B IOBEPXHOCTHOM CIIO€, OPUEHTAIHSI MOJIEKY B
Pa3psUKEHHBIX U HACBIIEHHBIX CIOAX. Y PaBHEHHUE COCTOSTHUS
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[11-2.1-2.4,3.1-35;
[2]-2.3-2.5,3.1-3.6, 5.1-
5.11,12.1-12.4;
[4]-6.1-6.7,7.1-7.4;
[5]-6.1-6.7,8.1-8.4,
17.1-17.3;
[6]-3.5.1-6,3.I'.1-4,
6.5.1-4;

[8] — rm.4;

[12]; [13];

[3]-1.1,1.2,
2.2.1-2.6;

YeTHbIN O1poc,
KOJUIOKBUYM,
nabopaTopHEIE
paboTsI




morocios ITAB. Pacaet pasmepos monexyn ITAB.

[ToBepxHOCTHBIE TUIEHKH HepacTBOpUMBIX [TAB. OcHOBHBIC THIIBI
IUIGHOK: Ta3000pa3Hble, IKUAKOPACTSIHYTBIC, IKHIKHE, TBEpIBIC.
VYcnoBus nepexoia INIEHKU OT OAHOTO COCTOSIHUS K IPYTOMY.
Ancop6mmst [TAB Ha TOBEepXHOCTH pasienia HECMEIIHBAOIIIXCS
JKUJKOCTEH.

Ancop6russ [TAB U3 pacTBOpOB Ha MOBEPXHOCTH TBEPABIX TEIl.
IIpaBuno YpaBHHUBAaHUA HOJIIPHOCTEN Pebunnepa.
Momudunupyroriee aeicteue [IAB: runpodunuzanus,
ruapodoOu3ays TBEPAOH OBEPXHOCTH. BiusHNEe ancopOIMOHHBIX
cioeB [TAB Ha cMa3ouHOe NeiicTBHE U HA TPAHUYHOE TPEHUE.

Momyns 2
DJIEKTPONOBEPXHOCTHBIC SIBJICHUSI B [MCHEPCHBIX CcHCTeMax. 3,8 | [2]-8.1-8.5; [TucemeHHBIC
poiinoii snextpuueckuit ciorr (JADC). Ipuyunbl o0pa3zoBaHUsA [4]-9.1-9.7; OTBETHI Ha
JDC. TepMoarHAMHYECKOE PABHOBECHE TIOBEPXHOCTH pasjeia das ¢ [5] -11.1-11.3,12.1- BOTIPOCHI,
YUETOM 3JIEKTPUUECKOM SHEPTHH. 12.7, KOJIJIOKBUYM
Mopemn ctpoenus [ADC (teopus ['enbmrossia, I'ym-Yenmena, [6]-2.B.1-8, 3.1.1-4;
repHa, I'pama). M3meHeHHe MNOTEHIHATA B 3aBHCUMOCTH OT [8] - rn.5;
paccTosiHUSL OT TOBEPXHOCTH JUIA CHJIBHO M cJIabo 3apspKEHHBIX [11];
MOBEPXHOCTEH, BIMSIHAEC KOHICHTPAMK ¥  3apsgOB  HOHOB
9JIEKTPOITHTA.
DNIeKTPOKMHETUYECKUE SIBICHUS: 3JIEKTpodope3, 3IEKTPOOCMOC,
NOTEHUHWANbl Te4YeHHs W ocenaHus. Teopus [enbmroibia-
CMOITyXOBCKOTO.  DJIEKTPOKMHETHYSCKHH  TOTSHLMaN, TIpaHHIa
CKOJNBXCHMS.  METOIbl  ONpeieNieHUs]  AIEKTPOKHHETHYECKOTO
MOTEHIMAaA.
CtpoeHue MHLEIIBI THAPO(GOOHOTo 3071, BiusHue KOHICHTPALUH U
MPUPOJIBI SJEKTPOJINTA Ha BEJIUYHHY U 3HAK 3apsi/ia KOJIOUIHBIX
gactui. OCHOBBI  HOHHOTO  oOOMeHa. JIMOTpOMHBIE  PSIIBL.
H303neKTpruyeckoe COCTOSHNE B AUCTIEPCHBIX CHCTEMaX. MeTo bl
OIpe/ICNICHUsI U303IEKTPUIECKO# ToukH. [IpakTHyeckue
MPUIIOKEHHUS U303JIEKTPUUCCKUX SBICHHUIA.
Kosusionanble  (qucnepcHble) — cucreMbl.  PaspymieHue u 10 5 | [1]-6.1-6.6; IMuceMmeHHbIe
W3MeNbUYeHue (JMUCIIEPTUPOBAHHE) TBEPABIX Tl Kak (PU3HKO- [2]-6.1,6.2; [71; [91; OTBETHI HA
XMMHUUYECKHH mpoliecc 00pa3oBaHusi HOBOW MTOBEPXHOCTH. [4]-8.1-8.8; BOIIPOCHI,
Dddexr Pebunaepa: n3MeHEHHE MPOYHOCTH M IIACTHYHOCTH Kak [5]-2.1-2.3; KOJUIOKBHYM,
CJIE/ICTBHE CHU)KEHHUS TIOBEPXHOCTHOW SHEPTUH TBEPJIBIX TEIl. [6] - 6.5.1-5; 712a00paTOpHEIE
JlucriepraiiOHHBIE METO/IBI TTOJyYEHHsI JUCIIEPCHBIX CUCTEM (30JI€i [8] — . 6; paboThI
AMYJIbCHUH, IIEH, a3PO30JICi). [12]; [23];




KonneHncannoHHbIe CTIOCOOBI MOTYYSHHST KOJUIOUAHBIX CHCTEM.
O0pa3oBaHue 30J1eH B IPOIIECCaX XUMHICCKIX PEAKITHA.

OCHOBHBIE METOIBI OYUCTKH 30JIeH (IHan3 U yIbTpaQuIbTpaIys).
Kommonnao-xummnueckne csoiicrsa BMC.

Mertop! onpesieNieHNs] KOHIIGHTPAuK ¥ pa3MEPOB YACTHUI] 30JICH.
TepmoanHaMuka 00pa30BaHUS THOPHUIBHBIX JUCIEPCHBIX CHCTEM,
KpUTEpUH  CaMONpPOM3BOJIBHOTO  JAWUCHEPrHpOBaHUs  (KpUTepuil
Pebunnepa-ll{ykuna). Munemnnoodpa3oBanue B pactBopax I1AB.
Kpurnueckass  xoHnenTtpauusi — Munemwioodpasosanus — (KKM),
oCcHOBHBIE MeToIb!I onpeaesieHnst KKM n MUHUMAalbHOTO 3HAaUEeHUs
IIOBEPXHOCTHOI'O HATSKEHM Ha IpaHuIe pasnena pactsop [IAB -
BO3IYyX B ToMojorudeckux psaax I1AB.

TepmoarHaMuKa MHUIEIO00pa30BaHUs: TETUIOBBIE 3(dexTsl, poib
ruapooOHBIX  B3aMMOAEHCTBHUI, TeMIepaTypHas 3aBUCHMOCTD
KKM, touka Kpadra.

ComroOmnu3anus (KOJUIONIHOE PACTBOPEHNE OPTaHMYECKHX BEIIECTB
B IpAMBIX  munemwiax). OTHOCHTENbHas  COMIOOMIM3AIINSA,
3aBHCHUMOCTH OT TeMIepaTypsl U KoHLeHTparmu. Comrobunmnsanys B
HEBOJHBIX Cpeaax.

CequMeHTALIMOHHAS YCTOMYNBOCTh. MOJEKYIIpHO-KHHETHIECKHE [2]-10.1-10.8; [TucemeHHBIC
cBOMcTBa AUCHIEpCHBIX cUcTeM. Jn(dy3ust B KOITOUIHBIX CHCTEMAX. [5]-13.1,13.2; OTBETHI Ha
3aKkoH DHHIITENHHA. [6] —4.A.1-5; BOIIPOCHI,
CenMMEHTAMOHHBIA aHAIN3 TTOJIHUCIICPCHBIX cucteM. KoHcraHTa [8] - rn.7; KOJUTOKBHYM
cenuMenTanny. Jnddepennuanpaas KpuBasi pacipeaeIeH s YacTHI [10];

10 pa3MepaMm, HHTerpaibHas KpuBas, IIOCTPOCHHE KPHUBBIX H3

JIAHHBIX TI0 KHHETHKE HAKOIJICHUS OCaIKOB.

CenumenTanuonto-auddysnonnoe papaosecre. Meron [leppena

ompezenenus yncna Aporaapo. [Ipumenenue ynpTpaueHTpudyr 1is

OTIpeJIeTICHHUs MaceC YIbTPAAUCIIEPCHBIX YaCTHI © MAKPOMOJIEKYJI.

(dymanckwuii, Cendepr).

ArperatuBHas YCTOIYHBOCTD. Teopus ycTOIuuBOCTH [1]-7.1-7.8; IMucemenHbIE
ruapodoOubix 3onei (teopus AJIPO). TepmomuHaMHKa TOHKHX [4]-10.1-10.5; OTBETHI Ha
IeHoK. PacknunHuBaromee nasnenue no Jepsruny. MonekynspHas [5] - 13.3-13.9; BOTIPOCHI,
COCTABJISIOILAS. PACKIMHUBAIOLIETO AABJICHUS. YUET MOJEKYJSIpHOU [6]-6.A.1-4, 6.'.1-5, KOJJIOKBUYM
MIPUPOABI KOHTaKTUPYIOLIUX tas. OnexTpocTaTHYecKast 6.1.1-5;

COCTaBJISIIONIAs PACKIMHUBAIOUICTO JIABJICHHS. 3aBUCUMOCTh SHEPTHU [8]-r1.7;

B3aUMO/ICHCTBUS YaCTHI[ JUCIIEPCHOM (a3bl OT PACCTOSIHUS MEXAY [10];

HHUMU.
OCHOBHEIE (I)aKTOpLI, BJIMATOIINEC HA arperaTuBHYO YCTOﬁqHBOCTL




JIMCTIEPCHBIX CHCTEM.
CTpyKTypHO-MEXaHWYEeCKH  Oaprep (teopust  PeOumnepa).
3amuTHBIE KOJUIOU/IBL.

10. | Koaryasiuuss 3oseii  syiekrpoautamu. Ilopor koarymsiuuu. | 4 8 3 [1]-4.1-4.5; IMuceMenHbIE
3aBHCHMOCTH KPUTHUECKOH KOHIIEHTPAIINU SIEKTPOIHTA OT pasMepa [2] - 10.1-10.8; [71; [9]; OTBETHI HA
u 3apsaga  koarymupyromiero uona (mpasuino Illymbue-Tapan). [8] — rm.8; BOIIPOCHI,
AHTAaroHu3M ¥ CHHEPIU3M B JEHCTBUM BIEKTPOJIMTOB M IOPOT [11]; KOJIOKBUYM,
KOAryJIALUH. 71abopaToOpHbIE
Koarymsiust cunbHO u €nabo 3apspkeHHbIX 30iieit. O60CHOBaHHE paboTsl, TecT
npasuia Hlynsne-I'apau B reopun AJIDO.
Kunetnka koarymsmuu. Teopust OBICTPON KOAryJIsIIUH, OCHOBHBIE
TIOJIOKEHUS TEOPUH MEIEHHON Koarysue. OGpaTHMOCTh
npoiiecca koaryyanuu. [lentuzanus.
Bcero yacos: 36 18 36 (34,8







