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1. ObIIUE CBEJAEHUA

YuebHas aucuuruiiHa «KosioniHasi XuMusi» U3ydaeTcsi B UeTBEPTOM CeMecTpe.
KypcoBast pabota/KypcoBoii mpoeKT — He mpeiycMOTpeH(a)

1.1.  dopma NpoMeXyTOYHOM aTTeCTaLln:

5K3aMeH
1.2. MecTo yueOHOM AUCIUTUIMHBI KosmougHas XUuMust

YuebHass pucuuruiiHa «KosulouHasi XUMMsSl» OTHOCHTCS K 00si3aTesibHOW 4YacTH
MIPOrPaMMBbI.

OcHOBOW  Jyii  OCBOEHMS  JMCLMIUIMHBI  SIBJSIFOTCS  pe3y/bTaTbl  00ydyeHHs  TIO
MpeALIeCTBYOIIUM AUCLIUTIMHAM:

- Heopranuueckasi 1 aHa/IMTU4eCKasi XUuMUsi

- Opranuueckasi XuMus

- du3uka

— OcHoBbI HDU3UUECKON XMUUU

Pe3sysibTaThl 00y4eHusi Mo yueOHOU AUCLUTIUIMHE, UCTIONB3YIOTCS TIPY U3YUeHUH CJIeAYIOIINX
JUCLIUTIMH U TIPOXOXK/IeHUS TIPAaKTHK:

- TexHonorus npotiecca ynakoBOYHOI0 ITpOM3BO/CTBA.

— CoBpeMeHHbIe HarlpaB/eHUs1 PA3BUTHS TEXHOJIOTMU NPOM3BO/ICTBA MOJTMMEPHBIX

YIaKOBOUHBIX MaTepraioB

— MartepuanoBeJieHue B IMOUTPapUuUeCcKOM U yIIaKOBOUHOM MPOU3BO/ICTBAX

- [IpesaunioMHasi NpakTHKa

Pe3ysibTaThl 0CBOEHMs yueOHOW JUCIATIIMHBI B Ja/bHeHIeM OyAyT WCIIO/Ib30BaHbl TPU
BBITTOJIHEHUU BBIMTYCKHOW KBaTM(PUKALIMOHHOM pabOTHI.

2. IEJIN U IVIAHUPYEMBIE PE3YJ/IbTATBI OBYUYEHUA 110 JUCITAIIVIMHE

Llensamu n3yuyeHUs JUCLUIUIMHBI KosionHas XuMust IBJISTFOTCS:

- OB/IaZieHVe OOyYaroNMMHUCS 3HAHUSIMHM, YMEHHWSIMU, HaBbIKAMU U OITBITOM [1eSITeIbHOCTH,
(opMHUPYIOLLIMMY eCTeCTBEHHOHAYUHbIW MOX0/ TIPY PelLleHNH TeXHOJOTMYeCKUX 3a/ay;

- UCII0/Ib30BaHUe eCTeCTBeHHOHAYUHBIX 3HAaHWM B TEXHOJIOTUUECKHUX TpoLieccax
noyvrpauueckoro ¥ yrnakoBOUHOT0 MPOU3BO/ICTBA /JIsl PeLlieHUs1  BOMPOCOB B MPOQ)eCCUOHANIbHON
JlesiTeIbHOCTH

- yMeHHe HaXO/IUTb CBsI3b 3aKOHOMEPHOCTEeH KOJIJIOWJHOW XUMUU C HaTypabHbIMU U
CUHTEeTUUYeCKMMU MaTepraiaMu, TPUMeHsieMbIMU [I71s1 IPOU3BO/ICTBA YTIAaKOBKUY;

- (¢opmupoBaHUe y 00yUaroIuXcss KOMITeTeHI[UH(-i1), yCTaHOB/IeHHOM(-bIX) 0Opa3oBaTe/IbHOM
niporpammoi B cootBetcTBuM ¢ ®I'OC BO 1o faHHOW JUCLIUTIIMHE;

Pe3ynbTaTom 06yueHus no yuebHou aucturiiHe KomionaHas XUMus SIBSIETCS OBJIaZieHue
00yJaroIUMUCS 3HAHUSIMH, YMEHUSIMH, HaBbIKAMU U OIBITOM [IeSITeJTbHOCTH, XapaKTepU3yHOI[UMHU
niporiecC (OpPMHUpOBaHUSI KOMITeTeHLMU() U o00ecrieuynBarOIIMMHU JJOCTH)KEHHE TI/IaHUPYeMbIX
pe3y/IbTaTOB OCBOEHUS YUeOHOM AUCIUTTAHBI.



2.1.

dopmupyeMbie KOMIETEHLIUU, UHAUKATOPbI JOCTHXKeHUs] KOMIIeTeHLIUM,

COOTHECEHHbIe C MJIaHUPYEMBIMHU pE3Yy/IbTaTdMU O6y‘~IeHI/IH Mo AUCIUITIMHE!:

KO}I[ 1 HaMMeHOBdHHe
HHAUKATOpPa
JAOCTH)KEeHHA KOMIIeTeHI|HU

Il1aHupyeMble pe3y/abTaThl
o0yueHus
M0 AMCIUILTHHE

NA-OIIK-1.1 IMonumanue
MeXaHH3MOB XMMUYeCKUX
peakiiii, COCTaB/ISIOIINX OCHOBY
TEXHOJIOTMYeCKUX IPOLIeCCOB
XUMHUUECKUX TeXHOJIOTHH.

N-OI1K-3.1 Ananus
3aKOHOJaTe/nbCcTBa Poccutickoi
denepariy B 0671aCTH SKOHOMHKH
Y 9KOJIOTMU XUMHUYECKON
TeXHOJIOTUU

- CnocobeH BBISBIISTh
eCTeCTBEHHOHAYUHYIO CYLHOCTh
npo6sieM, BO3HUKAIOIIWX B XOZe
nipoecCHOHaTBHOM JIeSITeNTbHOCTH,
TIPUBJIEKATh Ji/Is1 UX peLleHus
COOTBETCTBYIOIIMIA (PH3UKO-
MaTeMaTU4YeCKUH arrapar;

- 3HaTb: TeOpeTHUYeCKHe OCHOBBI
KOJUIOWIHOW XUMUMU.

- YMeTb: HaXOUThH CBSI3b
3aKOHOMEPHOCTeH KOJUIOUIHOW XUMUU
C HaTypaJbHbIMHU U CHHTETUYEeCKUMHU
MaTepuasaMu, IpUMeHsIeMbIMH [ITsT
MIPOU3BO/CTBA YIIAKOBKU.

- Bnagerts: MeToziamu omipeiesieHUst
KOJUIOWHO-XUMHUYeCKUX I1apaMeTpoB
MOJIMMEPHBIX MaTeprasioB

3. CTPYKTYPA U COJIEP)KAHUE YUYEBHOU JUCIUAIIIMHBI/MO/ YJIS

OO61asi TpyA0EMKOCTb YueOHOM AUCLIUIIMHBL/MOYJIS TI0 yueOHOMY TJIaHy COCTaBJISeT:

144

| 110 OYHO hopMe 0OyueHust — | 4 | 3.e. | yac. |

3.1. Ctpykrypa yueOHOM JUCLUITMHBI/MOZYIS A71si 00YYaroIIUXCsl IO BUAAM
3aHATUN (OuHas popma obyueHus)

CTpyKTypa H 00BbeM AHCI{UIITHHBI

= KoHTakTHas ayauTopHasi padora, | CamocrosiTesibHasi padora
E gac oﬁyqammeroc;{, gac
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=
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4 cemecTp JK3aMeH 144 34 - 34 - - 40 36
Bcero: 9K3aMeH 144 34 - 34 - - 40 36
3.2.  CTpyKTypa yueOHOM AUCLUTITUHBI/MOZYJIS /11 00YUarOIUXCsS 110 BUAAM

3aHATUN (04HO-3a0uHasi popma oOydeHusi) - OTCYTCTByeT

3.3. Crpykrypa yueOGHOU JUCIUITUHBI/MOYJIS /11 00yUaroIuXCs 10 BHUAAM
3aHATUN (3a0uHasn ¢popma obyueHust) - OTCYyTCTBYeT




3.2



3.4. CrpykTypa yueOHOM JUCIUITUHBI/MO/Y/IS AJ1s 00yUaroIuxcs 10 pa3ziesiaM v TeMaM JUCIUTITUHBL: (04Hast hhopMa o0yueHws)
Il1anupyemsbie Buap! yue0Ho# padoThI
(KOHTpO/IpYyeMbIe) KonTakTHas padora
PE3YJIBT3TI.:1 2 o g Buab! 1 (opMBI KOHTPOJIBHBIX MEPONPUSITHIA,
OC:OO;(I-:’[;[)H. U 5 g . ¢ E 5 S % E o0ecrnieynBaloIIHe 10 COBOKYIHOCTH TEeKYIIUH
topmupyemoii(bix) (opma(p1) npoMeXyTOUHOM aTTeCTaLH g é g E- i 5 § g E g KOHTPOJIE yCHEBAEMOCTH;
KommeTenmuu(ii) u E« E u==“ g % 2 g E § E : (hopMBI IPOME)KYTOUHOT0 KOHTPOJISI
MHANKATOpPOB o £ E é’- 5 E: E £ e S B ycneBaeMoCTH
JOCTHIKeHHUsA i s E s S ZZ| 2¢& & 'S
KoMITeTeHIHik = E& | RaEsf| EE O g
YeTBepTHIil ceMecTp
na-0OIK-1.1 Pa3pen 1. Knaccudukaiiyv ¥ MeTo/ibl OTyUeHus AUCTIePCHBIX 4 - - 6 @OopMBI TEKYILero KOHTPOJIs
na-0OIK-3.1 CHUCTEM no pasgeny I:
Tema 1.1 2 - - 2 - Pa3bop TeopeTHuecKoro MarepHara.
[lpusHaku  OOLEKTOB  KOIOMAHOM  xuMuu. OCHOBHBIE - 3amura 1a6oparopHoi pabotbr Ne 1.1;
TePMUHOJIOTHYeCcKre TOoHATUsA. KraccuduKkalyy AWCTiepCHBIX
CUCTEM.
Tema 1.2 1 - - 2
TepMoiHaMHUKa ¥ KWHETHKA 00pa30BaHust HOBOU (ha3bl.
Tema 1.3 1 - - 2
MeTo/ibl IONyUeHUsl AUCTIEPCHBIX CUCTEM.
JTaboparopHast pabota Ne 1.1 - - 6 - -
CuHTe3 SMy/bCUE U obpateHue a3
V3yueHue CBOWCTB IeH.
na-oriK-1.1 Pazpen I1. OniTiyeckrie CBOMCTBA M MeTO/IbI aHaIU3a 6 - - 6
na-0OIK-3.1 JUCIIepCHBIX CUCTEM @DOpMEI TEKYILero KOHTPOJI
Tema 2.1 3 - - 3 1o pasgeny II:
Bupl onTHyeckux siBJIeHWH B AUCIIEPCHBIX CUCTeMax. - Pa36op TeopeTHueckoro Marepuarna.
CBeTopaccesinve. YpaBHeHre Pajesi v ero aHanus. - 3amuTa 1abopaTopHOU paboThI
OMnupuyeckoe ypasHeHue I'e/uiepa.. Ne 2.1;
Tema 2.2 3 - - 3 - KOJ7I0KBUYM Nel o pasgenam [ u 11
Onryyeckye MeTO/bl UCC/Ie[0BAHUS IUCIIePCHBIX CUCTEM Ha /1abopaTOPHOM 3aHITHUH
JTaboparopHast pabota Ne 2.1 - 6 - - - Cpaua momarrrHero 3azaHust Nel.
Hedenomerpusi. OnpeziesieHre pa3MepoB YaCTHL] JUCTIePCHOM o paspgeny II




IInaHupyemsbie Buapl yueoHo#H paboThI
(KOHTpO/IpyeMbIe) KoHnTakTHas padora = .
pe3yJIbTaThl . . - % Bupb! 1 ¢opMbI KOHTPOJIBHBIX MeponpusiTui,
OCBOEHHA: TE i (372 [T, T o E g o g . = " E o0ecrieyuBaroIIye 0 COBOKYIHOCTH TeKYIIUH
Kop(b) - g eF | & S| g2 £ 8 KOHTPOJIb yCIIeBaeMOCTH;
topmupyemoii(bix) (bopma(e) mpomexyTOuHOH aTTecTaumn ) 2 g 5 356 2 E £ : ()OpPMBI IPOME)XyTOUHOI0 KOHTPOJISk
KoMmIeTenuu(ii) u E— ;U E E‘ == E E e § g yCIeBaeMoCTH
HMH/UKaTOPOB 5l a = TS T & F =R
JOCTIDKEHHS = E® | Easzi| BEE O 2
(a3sbl.
na-0OIK-1.1 Pa3pen I1I. IToBepXHOCTHOE HaTSDKEHUE W a[jcOpOLIKsI. 6 - 6
na-0OI1K-3.1 Tema 3.1 1 - 2 @DOpMBI TEKYIL[er0 KOHTPOJIS
CBobOozHasi sHeprusi MIOBepXHOCTH. II0BepXHOCTHOE HaTshKeHMUe, 1o pasgeny III:
TIPUYMHEI €T0 BO3HUKHOBeHUsI. TIpupo/ia aficopOIMOHHBIX CHJL. - Pa36op TeopeTHyeckoro Matepuarna.
Tema 3.2 2 - 2 - 3amuTa 1abopaTopHOM paboThl
PaBHOBecue Ha rpaHuMIie pasfieia JKUIKOCTh — ras. Ne 3.1;
OyHaMeHTanbHoe a/icopOIfoHHOe ypaBHeHue ['ub6ca. Teopus - kosnokeuyM Ne2 mo pasfeny III Ha
MOHOMOJIEKYJ/ISIpHOM aficopbiin JI3HrMIopa. 71abopaTOpHOM 3aHITHUU
Tema 3.3 2 - 1 - Cpaua gomanuHero 3aganus Ne2.
Ypaeuenust ®peiinmixa u Temkuna. Teopust o pasgeny I
MOJTUMOJIEKY IIPHOM azicopbiuu BOT.
XpomaTtorpadusi.
Tema 3.4 1 1
Apresus. fIByieHre pacTeKaHUsl M CMauyuBaHMs, KpaeBOW Yo
CMaurBaHUsI.
JlabopartopHast pab6ota Ne 3.1 - - 6 -
Apcopbrusi Ha rpaHuMLie pasgena ¢da3: KUIKOCTD - Ta3
JIabopatopHast pabora Ne 3.2 - - 6 1 -
Apcopbiysi Ha TpaHUIle pa3ziena da3: TBep/ioe TeJlo - PaCTBOD
na-0OIiK-1.1 Pa3pen IV. IToBepXHOCTHO-aKTUBHBIE BelljeCTBa 1 @®OopMEBI TEKYILEro KOHTPOJIS
na-0OI1K-3.1 Tema 4.1 ) R 2 1o pasgeny IV:
Krnaccudukarys v o61jasi XapakKTepUCTHKa MOBEPXHOCTHO- - Pa36op TeopeTnyeckoro Marepuara.
AKTUBHBIX BeILECTE. - 3amura 1abopaTopHOM paboThl
Tema 4.2 2 3 |Ne32
VICTUHHO PacTBOPUMEBIE U KOJUIOM/HBIE MTOBEPXHOCTHO- - Cpaua pomanitero safauus Ne3.
aKTUBHBIE BemecTsa. Ilpasuno [Jrokno-Tpay6e. YpaBHeHue o pasaeny IV:




IInaHupyemsbie Buapl yueoHo#H paboThI
(KOHTpO/IpyeMbIe) KoHnTakTHas padora = .
pesy/IbTaThl . ¢ = - % Bupp! 1 (popMBbI KOHTPOJIBHBIX MeponpusiTHi,
OCBOEHHA: TE i (372 [T, T o E g o g . = " E o0ecrieyuBaroIIye 0 COBOKYIHOCTH TeKYIIUH
Kop(b) - g 95 | &= S&| §E = KOHTPOJIb yCIIeBaeMOCTH;
» ¢opma(b1) NpoMe)XyTOUHOH aTTecTal{i . T . S _BRE| & 87
opmupyemoii(bix) = =g | 535 5| E¢g £ ()OpMBI IPOMEXYTOUHOT0 KOHTPOJIA
KOMITeTeHuu(it) U g 25 E" == 5| 282 $ g yCreBaeMoCTH
HMH/UKaTOPOB 5l a = TS T & F =R
JOCTIDKEHHS = E® | Ea=i|RE O 2
[MI1ImKOBCKOrO.
Tema 4.3 2 3
Mexanu3Mm muiieyioobpaszosanus. KKM, T'JIb.
Comobunmsanysi. Motoiree gerictere TTAB.
JlabopartopHast pabota Ne 4.1 2
Konpaykromerpuueckuii Metoz onpegenenuss KKM TTAB.
Paspen V. DneKTpOKMHETUUECKUE SIBIeHUs] B IUCIIEPCHBIX CH- 4 8 @DOpMBI TEKYIL[er0 KOHTPOJIS
cTemax. To paszeny V:
Tema 5.1 2 4 -Pa3bop TeopeTUueCcKoro MaTepuara.
JnekTpodopes, 371eKTPOOCMOC, TOTEHIUAJIbI TeUeHUs U - 3amuTa 1abopaTopHOM pabOTHI
ceIMMEeHTal[1!U. Ne 4.1
Tema 5.2 - KOJTOKBUYM Ne3 1o paszenam IV u V Ha
Mexanu3mbl 00pa3oBaHus 3apsi/ja Ha TOBEPXHOCTH paszena ¢as. 2 4 11abopaTOPHOM 3aHSITHH
CtpoeHue KOJIIOUTHOM MULIe/IbL. Y paBHeHMe ['yu-UenmeHa.
IIpakTHueckoe MpUMeHeHHUE 37eKTPOKUHETUUECKUX SIBJIEHUM.
JIabopatopHast pabora Ne 5.1 6
OrnpefiesieHye 3aBUCUMOCTH TTOPOra KOaryJisiLyy 307151 OT 3apsija
HMOHa-KoaryJsropa
Paspen VI. YCTONYMBOCTb JUCHEPCHBIX CUCTEM 8 6 @DOpMBI TEKYIL[er0 KOHTPOJIS
Tema 6.1. 1 2 o pasgeny VI:
YciioBust TepMOAMHAMAYECKON YCTOMUMBOCTH AUCTIEPCHBIX -Pa36op Teopetuueckoro marepuara.
cucteM. B3aMOCBSI3b KHHETUUECKOM U arperaTuBHOU - 3ammuTa 1abopaTopHOM PabOTHI
YCTOMYMBOCTH JUCTIEPCHBIX CUCTEM. Y paBHeHue Jlamutaca- Ne 5.1;
ITeppeHa. - Ko/u10KBUYM Ned 110 paszeny VI Ha
Tema 6.2. 2 1 J1ab0paTOPHOM 3aHSATHH

Kunetuka koaryssaimu. Koarysiauuys snekrponurtamu. [Ipasuiio
IMyneue-I'apau. Teopus JPJI0O. 3amura 30/1€i pacTBOpamMH

- Cpaua gomaurHero 3aganus Ned.
1o pasgeny VI




IInaHupyemsbie Buapl yueoHo#H paboThI
(KOHTpO/IpyeMbIe) KoHnTakTHas padora = .
pe3ynbTaThI . ¢ = - % Bupp! 1 (popMBbI KOHTPOJIBHBIX MeponpusiTHi,
OCBOEHHA: TE i (372 [T, T o E g o g . = " E o0ecrieyuBaroIIye 0 COBOKYIHOCTH TeKYIIUH
KO/ (bI) . g g 5 & sSE| g2 £ 8 KOHTPOJIb yCIIeBaeMOCTH;
(bopmupyemoii(bx) (bopwma(br) mpomexyTouRofi arrecraniy ) 2 g 5 356 2 E = : (hOpMBI IPOMEXXYTOUHOT 0 KOHTPOJISA
KoMmIeTenuu(ii) u E— ;U E §‘ == E E e § g yCIeBaeMoCTH
HMH/UKaTOPOB = s = TS T & F =]
JOCTHOKEHHS = ER | EAaEZ| EE O 8
BMC.
Tema 6.3. 2 1
bpoyHoBCKoe BWKeHMe. Y paBHeHUe DUHIITeHa-CMOTyXO0B-
ckoro. JJuddysus B KomonaHbix cuctemax. OcMoTHYecKoe
JlaBeHue J1030J1ei.
Tema 6.4. 2 1
CelMMeHTallMOHHbINA aHau3.
Tema 6.5. 1 1
Krnaccudukanys v cBolicTBa MOIU3€KTPOIUTOB.
N30351eKTpuueckoe COCTOSIHYE U PACUeT U303JIeKTPUUeCKOM
TOUKH. DJieKTpodope3 OemKoB.
OK3ameH 34 - 34 40 OK3aMeH 1o oueram
MTOI'O 3a yeTBepTHIH CEMeCTpP 34 34 40+36 144
3.5. CTpyKTypa yueOHOM JUCIUTIIMHBI/MOAY/IS 711 00yJaroIMXCs 110 pa3/iesiaM U TeMaM JUCIUIUIMHBL: (OUHO-3a0uHasi popMa

o0yueHus1) - OTCYTCTBY€eT

3.6.

CrpykTypa yuebHOW AUCHUIIMHBI/MOAYJIS /17151 00yUYaroIIMXCs TI0 pa3/esiaM U TeMaM JAMCHUIIIMHEL: (3aouHast hopma
o0yueHusi) — OTCYTCTBYeT
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3.7. Kpartkoe comep>xaHue yueOHOM AUCLATITAHBI
Ne HaumMeHoBaHMe pPa3jiejia 1 TeMbl Conep)l(am/le pasjena (TeMLI)
M CIJUTTHHBI
Paspen 1. Knaccudukaiiyu v MeTosibl IOyUYeHusl AUCTIePCHBIX CUCTEM
Tema 1.1 IMpusHaku  00BEKTOB  KosiougHou | BBogHOe 3aHATHe. OCHOBHBIE TEDMHUHO/IOTHUECKUE
XUMUM. noHsiTHst. Knaccudukaum JucriepCHBIX CUCTEM

[Tpu3HaKy 00BEKTOB KOJUIOWAHON XMUMUH.
OCHOBHBIE TEDMUHOJIOTHUYECKHe [TOHATHS.
Kiaccudukayy AUCrepcHbIX CUCTEM

Tema 1.2 TepmojyHaMyKa U KUHETUKa JycriepcHOCTS, yenbHas IOBEPXHOCT,

oOpa3oBaHus HOBOM (as3bl.

MOBepXHOCTHast 3Heprusi. MeTo bl pu3nuecKon u
XUMHYeCKOM KOH/|eHCal[uy IIpY T0/1yuYeHUn
JIMCTIEPCHBIX CHUCTEM.

Tema 1.3 MeTozp! OMy4YeHUst AUCTIePCHBIX MexaHnyeckoe U3MeslbueHNe, MeJIbHULIbI U IpyTHUe
CUCTEM. YCTPOWCTBA /11 MOMYy4YeHHUs AUCIIePCHBIX CUCTEM;
NenTU3aLys.
Paspen I1. Onituyeckrie CBOMCTBA M METO/IbI aHA/IM3a IUCTIEPCHBIX CUCTEM
Tema 2.1 Bubl ontiueckux siBjieHUH B SddexT cBeTOpaccesiHUsl, CBONCTBA PaCCesTHHOTO
[UCTIepCHBIX CHCTEMaXx. CBeTa, aHa/ln3 ypaBHeHus Penes. Y cnoBus
CaeropaccesiHue. YpaBHeHue Pinesu | mpuMeHeHMs SMIMPUUYeCKOro ypaBHeHus ['estepa.
€ro aHajus. OTnrune onasnecrieHIWH OT GhIyopeclieHLIn .
OcobenHocT abcopb1IMy CBeTa JUCTIEPCHBIMHU
CUCTEMaMH.
Tema 2.2 OnThueckre MeTO/bI UCC/eJOBaHNS OrnTrueckast MUKPOCKOTIHS, HedeloMeTpus,

AUCIIEPCHBIX CUCTEM

TypOuzrMeTpus, (hOTOH — KOppPe/SIMOHHAs
CTIeKTPOCKOMIHSL.

Pazpen IT1. TToBepXHOCTHOE HATSDKEHUE U a[iCOPOIHs

Tema 3.1 CB000/THast SHEPTHS IOBEPXHOCTH. TTousATHE CBOOOHOM SHEPTHs TOBEPXHOCTH, THIIBI
[ToBepXHOCTHOE HaTsKeHUe, IPUYMHBI Me>XXMOJIEKY/ISIPHBIX B3aUMO/IeHCTBUM; TIPUYNHBI
ero BO3HUKHOBeHwUs. [Ipyupoga BO3HUKHOBEHMS [IOBEPXHOCTHOI'O HaTSDKEHUS.
a/1COpPOLIMOHHBIX CHII. [Tpupoga agcopOLMOHHbIX cuil. Pu3ndecKas U

XUMWYeCKas a/icopOIsl.

Tema 3.2 PaBHOBecue Ha rpaHulie pasgesna IMoHsiTHEe 06 MOBEPXHOCTHO-AKTUBHBIX U
JKUJKOCTh — ra3. @yHjameHTanbHOe TOBEPXHOCTHO-MHAKTUBHBIX BeljecTBax. [IpuHimn
azcopburoHHoe ypaBHeHue I'nb6ca. He3aBUCUMOCTH JleHrmiopa. AHamu3
Teopus MOHOMOJIEKYISIDHOH aficopbryy | dbyHAaMeHTaIbHOTO aIcCOPOIMOHHOTO YPaBHEHHUS
JIsHrMIOpa. I'n66ca.

Tema 3.3 YpaBHenus: @peliHmxa u TemKrHa. AHanu3 ypaBHeHUsI I0JIMMOJIeKY/ISTPHOM
Teopus oMUMOJIEKYIsIpHOH afacopbiyu | agcopbiuu BOT. MeToab! onpeieieHust yieabHOM
BOT. TIOBEPXHOCTH a/icopOeHTOB. [TpyuHLMT
XpomaTtorpadusi. xpomaTtorpaduueckoro pasjeneHusi cMecei

BeiecTB. ['a30Basi ¥ )KUAKOCTHAsi XxpomaTorpadusi.

Tema 3.4 Apresus. fIBneHue pacTeKaHusl U Koresus u aaresus. YpasHenue FOHra, ypaBHeHue

CMauMBaHUs1, KPaeBOM yTo
CMayrBaHusl.

Jronpe-FOHra. Metozp! onpe/ieneHys: KpaeBoro
yroJsia CMauyvBaHusl.

Pa3pen IV. TloBepXHOCTHO-aKTUBHBIE BellleCTBa

Tema 4.1 Knaccudukarys v obias NoHo- u HemoHoreHHsie [TAB. NctuHHO
XapaKTepUCTHUKa IOBEPXHOCTHO- pacTBOpUMBIE U KOJJIOUJHbIE TOBEPXHOCTHO-
aKTUBHBIX BEIEeCTB. aKTHBHbIE BeleCTBa.

Tema 4.2 WctunHO pacTBOopuMbIe U KosutouHble | CBolicTBa M MeXaHU3M [IefCTBUSI ICTUHHO
TOBEPXHOCTHO-aKTUBHbBIE Bell[eCTBa. PacTBOPUMBIX U KOJIJIOWJAHBIX TOBEPXHOCTHO-
ITpasunio [Trokno-Tpaybe. YpaBHeHue aKTUBHBIX BewecTB. ['JIb
[II1IKOBCKOT 0.

Tema 4.3 MexanusMm muriesnoobpasoBanus. KKM | Munennoobpasopanue B pactBopax ITAB; sByieHue
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Comobummsanus. Motoiiee JielcTBUe
ITAB.

conmobunmzaruu. CTpoeHHe MUIIe/UT HOHO- U
HeroHoreHHbIX ITAB. Metoab! onpezienienrss KKM.
OripefiesieHre TTIOBEPXHOCTHOM aKTUBHOCTH TI0
U30TEPME TTOBEPXHOCTHOrO HaTshkeHus [TAB.

Paspesn V. O/1eKTpOKMHETUUeCKUe sIBJIeHUs] B IUCIIePCHBIX CUCTeMax

Tema 5.1 Onektpodopes, 3/1eKTPOOCMOC, [IpruviHBI BO3HUKHOBEHUSI M aHA/IU3
IIOTEeHLIMa/b]l TeUeHNsI U CeZlUMeHTaluy. | 5/1eKTPOKHHETUYeCKUX SIBJIeHUH B JUCIIePCHBIX
cucTeMax
Tema 5.2 MexaHu3Mbl 06pa3oBaHus 3apsifia Ha OO6pa3oBaHue 3apsiJa Ha TOBEPXHOCTH paszena a3

M0BEepXHOCTH paszena ¢a3. CTpoeHue
KOJIJION/JHOW MULIe//Ibl. Y paBHeHre
I'yu-Yernmena.

[IpakTrueckoe rnnpuMeHeHue
3/1eKTPOKMHETHUECKUX SIBIeHUM.

TMIPU JUCCOLMALMY NTOBEPXHOCTHBIX Py, ITyTeM
J0CTpanBaHus KPUCTa/VINUeCKON pelleTKH
arperara, myTeMm azicopOIMy MIOHOB Ha MeXX(a3HoH
rpanutie. [13C, aHanus ypasHeHus I'yu-Uenmena.
KonlieHTpalioHHasi U HeMTpaau3alioOHHast
KOaryJisiLysi 30J1ei.

Paspen VI. YcTONUMBOCTH JUCTIEPCHBIX CUCTEM

Tema 6.1 YcoBus TepMoOgMHAMHAYECKOH ITonarre o TepMOAMHAMUYECKOH YCTOWYMBOCTH
YCTOMYMBOCTHU AWCIIEPCHBIX CUCTEM. JUCIepcHbIX cucteM. @akTopbl yCTOMYUBOCTH.
B3arMoCBsI3b KUHETHYeCKOU 1 KuneTyka Koary/isiiiyy; 6bicTpasi U MeJjieHHast
arperaTMBHOW yCTOWYHMBOCTH KOaryJisiysl.
JIMCTIEDCHBIX CHUCTEM.

Tema 6.2 bpoyHoBCKOe ABrKeHue. YpaBHeHue Amnanus ypaBHeHUs1 D¥HILITelHa-CMO0/1yX0BCKOTO.
OiHIuTeliHa-CMOJTyXOBCKOTO. OcobeHHOCTH TIpoLieccoB AU dy3un B TMO307IIX.
Ouddy3usi B KOMIOUIHBIX CUCTEMaX SIBnenue ocmoca. OcMoTHYeCKOe JjaB/ieHue
OcMmoTHYecKoe fIaBjieHue JTM030J1eH. YpaBHenuve Baut-T'oddda.

3.8.  OpraHu3arusi CaMOCTOSITe/IbHOM PabOThI 00yUarOIIUXCst

CamocrosiTenbHasi pabota cTyjeHTa — oOsi3aTenbHasi uyacTb 00pa30BaTe/bHOTO
rpoliecca, HalpaB/ieHHasi Ha pa3BUTHe TOTOBHOCTU K MPO¢eCcCUOHaNbHOMY U IMYHOCTHOMY
camMo00pa30BaHMIO, Ha TPOEKTUPOBaHUE [ajbHellnero obpa3oBaTe/bHOIO MapiipyTa U

rpodeccroHanbHON Kapbephl.

CamocrosiTenbHasi pabota oOyuaromuxcsi IO AWCLUIUIMHE OpPraHM30BaHa Kak
COBOKYTIHOCTb ay/IMTOPHBIX U BHeAyJUTODHBbIX 3aHATHH U paboT, obecreynBarox

yCIeIIHOe OCBOeHUe AUCLIUIIIUHBIL.

AyauTopHasi caMoCTosITe/IbHast paboTa 00y4aroIuXcsl 10 AUCIUTIIMHE BLIMO/THAETCS
Ha y4eOHBIX 3aHSTHSX T10J] PYKOBO/CTBOM IperofiaBaTesis U 10 ero 3alaHuio. AyJuTopHast
camocTosiTe/IbHast paboTa oOydaroluXxcss BXOJUT B 00I[Uil 00beM BpeMeHH, OTBeI€HHOTO
yueOHBbIM TIJTAHOM Ha ayJUTOPHYIO paboTy, M perjaMeHTHPYeTCsl paciucaHueM yuyeOHbBIX

3aHATUN.

BHeayuTopHasi caMocCTosiTe/lbHasi paboTa 00yJaromuxcst — ryiaHupyemasi yuebOHasl,

HayUHO-HCC/1e0BaTe/IbCKad,

npakTHUeckass pabota oOyuaroluxcs,

BBITIO/IHAEMAdaA BO

BHE€ayJJUTOPHOE BpeMs I10 3d/1dHUIO U TIpU METOAUYECKOM PYKOBOACTBE IIPEIIoJaBaTe/sisd, HO

6e3 ero HernocpeiCTBEHHOTO
perjiaMeHTHpYeTCsl.

y4JacTus,

pacricaHdeM — yueOHbIX  3aHATHNH  He

BHeayuTOpHasi caMoCTOsITe/IbHAsE paboTa 00yJaroImuxcs BK/FOUaeT B ce0s:
- TMO/ITOTOBKY K JIEKIIUSIM, JTabOpaTOPHBIM paboTaM | 3aueTy;
- MPOBeJIeHHe PACUYeTOB TI0 SKCIEPUMEHTA/bHBIM 3HAUEHHSIM, TIOyUYeHHBIM TIpH

BBITIOJTHEHUH 71ab0paTOPHBIX paborT;

- MMOAroToOBKd K KOJ/IZIOKBUYMdM B TeUeHHE CeMeCTpad.

CamocrosiTenbHasi pabota 00y4aroImxcs ¢ yuyacTueM Iperno/aBaresisi B hopMe UHOM
KOHTaKTHOM paboThbI MpegyCcMaTpUBaeT TPYMIIOBYI0 W (WIM) WHIUBHIYalbHYIO paboTy C

00y4aroIMICs ¥ BK/TFOUaeT B ce0s:
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nposejaeHre HWHAWBHUAYAJIBbHBIX W TPYIINIOBBIX KOHCYJII:TaLII/Iﬁ no OTAe/bHbIM

TemMaM/pa3ziesiamM AUCLUIIIMHBI;
HaumeHoBaHHe SR PV 8
KOHTPOJIBHBIX =
pa3jena /TemMbl - 3
MepOoNnpUATHH S
OuCyun/auHb/MOQy-15, . g
No i 3ajjaHus A1 CAMOCTOATE/THLHON paboThI (Y4HUTBIBAIOTCA =
BbIHOCHUMbIE Ha g
NnpHU nMpoBeJeHUHU =
CcaMoCToATe/IbHOE > ¢
TeKyIl|ero Y
u3yyeHHue [
KOHTPOJIsI)
1. OCHOBHBbIE CaMocTosITeNIbHO rpopabotats | CobecenoBaHue 3
XapaKTepUCTUKU MaTepuaJl. T0 TeMe.
3My/bCUil. SIBNeHue
€aMOTIPOX3BOILHOTO
SMYJILTUPOBAHUSI.
2. CrpyKTypa IleH, CamocTosiTesTbHO TTpopaboTaTh CobecenoBaHue 3
CTPYKTYpa IUIEHOYHOTO | mMaTepuar. 10 TemMe
Kapkaca. 3aBUCUMOCTh
1eHo00pa3oBaHUs OT
CTPYKTYPbl HIOHOT€HHBIX
ITAB.
3.9. [IpuMeHeHUe 3/IeKTPOHHOT'O 00yUeHUSs, IUCTAHI[MOHHBIX 0Opa30BaTe/IbHbIX
TEeXHOJIOTUM
[lpyu peanusai TIPOrpaMMbl  yueOHOW AWUCLUIUIMHBI/YU4eOHOTO MOAYJIs
3JIEKTPOHHOE o6yqu1/1e N JUCTAdHIIMOHHEIE 06pa3013aTeanble TeXHOJ/IOTUU He
MMPpUMEHAKOTCS.
B a2/eKTpOHHYI0 00pa3oBaTeNbHYIO Cpeflly, T0 HeoOXOJUMOCTH, MOTYT ObITb
repeHeceHbl OT/e/IbHbIe BU/IbI yUeOHOU JiesiTe/TbHOCTHU:
HCIO0/Ib30BaHue 00BbeM BKJ/IIOUeHHe B YUeOHBIN
ucnoabs3oBanre 30 u 0T > y
30 u 10T yac npouecc
obyuenuve yueOHO-MeToInYecKre 37IeKTPOHHbIe 6 opraHu3arys
¢ BeO-mioAiep>KKOW | oOpa3oBaTesibHbIe PeCypChl YHUBEDPCUTETA CaMOCTOSITeNTbHOH ~ PabOoThI
1 xkareropumu o0yyJaromuxcs
yueOHO-MeTo/InUeCKre 37IeKTPOHHbIe 2 B COOTBETCTBUU C
oOpa3oBaresbHbIE PeCyPChl YHUBEPCHTETA pacrvcaHueM
2 KaTeropuu TeKyLLel/TIpOMeKy TOUHOU
aTTecTaluu
CMelllaHHOe JIeKI[AU 36 B COOTBETCTBUH C
obOyueHue J1labopaTopHbIe PabOTHI 36 paciurcaHueM yueOHBIX
3aHITUN
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PE3YJ/IbTATBI OBYYEHMWS 110 AMCHUIVIMHE, KPUTEPM OIJEHKHA YPOBHSA CO@OPMHUPOBAHHOCTH

KOMITETEHIIN, CHCTEMA U IIIKAJIA OIIEHNBAHUSA

4.1. CooTHeceHHe TJTAHUPYEMBIX Pe3y/IbTaTOB 00yUeHUsI C YPOBHSIMU C(HOPMUPOBAHHOCTH KOMIIETeHIUH(i).
Yposuu Hrorosoe Onenka B TTokasaTe/ M ypoBHA C()OPMHUPOBAHHOCTH
c()OpPMHPOBAHHOCTH | KOJMYECTBO | MATHOA/UIBHOM CHCTeMe
- ITpodeccuon
KoMIeTeHuH(-it) faioB 10 pe3yJbTaTaM - =
100- TervILeit 1 YHHBEPCa/ILHOM (- QIBbHOH (-
6 B - Y - BIX) OomenpodeccuoHaIbHOM (-bIX) KOMITETeHIHI BIX)
a/IEHOM TIpOMEXYTOTHOM KoMneTeHI{UH(-H) KOMIIeTeHI!
cucreme arTecTanuu w(-ii)
1o NJI-OIIK-1.1
pe3y/jibTaTaM M-OHK-B.I
TeKylei u
NPOMEeXyToY
HOH
aTTecTauu
BBICOKUH 85—-100 OTJINYHO OO6yuaromuiics:

- MCUEPITLIBAIOIIIE ¥ JIOTUYEeCKH CTPOMHO M3/IaraeT yueOHbIN MaTeprasl, yMeeT CBSI3bIBATh TEOPUIO C
TIPAaKTUKOM, CIIPaBJIsIeTCs C pellieHreM 3aJau pogecCHoHaNIbHOM HallpaBieHHOCTH BEICOKOTO
VPOBHSI CJIOXKHOCTH, TTPaBUILHO 000CHOBBIBAET TIPUHSTHIE PEIIeHMS;

- TIOKa3bIBaeT CIIOCOOHOCTD B MOHUMAaHWH U ITPaKTUYECKOM HCII0/Ib30BaHUH KOJIIOUTHO-
XMMUUECKMX MeTO/I0B aHa/M3a [ijis pelleHNst KOHKPeTHBIX 3a/lad HaHOTeXHOJIOTHY;

- CrIOCO0€eH /IOTIO/THATD TEOPETUYECKYI0 MH(POPMALIHIO CBeIEHUAMH U3 COBPEMEHHBIX HayUHBIX
HMCTOYHUKOB;

- crioco0eH aHaIM3UPOBATh JIUTePATypHbIe NCTOUHHUKY C LIe/TbI0 BEIOOPA ONMTHMATbLHOTO METO/a
aHa/v3a B KOHKPeTHOM CJ1yJae;

- laeT pa3BepHyThIe, CUepIIbIBatoLIMe, MPo(eCcCHoHaIbHO TPAMOTHBIE OTBETHI Ha BOIIPOCHI, B TOM
yuC/Ie, JOTIOJIHUTe/IbHbIE.
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[OBBIIIIEHHBIN

65— 84

XOPOLI0

OO6yuaromuiics:

- 3HaeT TeopeTHUecKle OCHOBBI KOJUIOUJHON XUMUM;.

- B/aieeT MeTOAAMHU OIpefeseHUs] KO/UIOWZHO-XUMHUUECKUX TIapaMeTPOB  ITOJIMMEPHBIX
MaTepuasos;

- JIOTyCKaeT eHUYHbIe Herpyoble OIIMOKY;

- 3HaeT yC/I0BUS BLIOOpA TPOBEIEHUS KOJ/UIOUAHO-XUMHUUECKOTO MCC/IeI0BAHNS;

- yMeeT aHa/AM3UPOBaTh I0OJYYEHHYIO OIBITHBIM ITyTeM HHGOPMALMI0 U BbIJEJISTH OCHOBHBIE
pe3y/bTaThl.

- B/IafieeT CIOCOOHOCThIO K TOHWMAHWIO 3aBUCUMOCTH  CBOMCTB MAaTepHasioB OT TPUPO/LI
XUMUYEeCKOU CBSI3U U MEe>KMOJIEKYJISIDHBIX B3aUMO/IeCTBUN.

- TIPaBWILHO TIPUMEHSIET TeOpeTHUeCKUe TIOJIOKEHUsI TIPU DeIIeHWM TPaKTHUeCKWX 3ajau
ripodecCHOHaIBHOM HarpaB/IeHHOCTH Pa3HOr0 YPOBHS CJIOXKHOCTH

- OTBET OTpa’kaeT IOJIHOe 3HaHWe MaTeprasa, C He3HauMTelbHBIMHU ITpobesiaMu

0a30BbIi

41 - 64

YAOBJ/IETBOPUTE/IBHO

OO6yuaroruiics:

- UCTIBITBIBAET 3aTPY/JHEHUS B TPUMEHEHHUM TeOPeTHUECKUX TTOJI0KEHUH TIPH PeITieHrn
MPaKTUUYECKUX 3a7iau TpoheCCUOHANbHOM HAlTPaB/IeHHOCTH CTaHAPTHOTO YPOBHSI CJIOXKHOCTH, He
B/IajieeT HeoOXOAUMBIMHU JIJIst STOTO HABBIKAMH U TPUEMAMMU;

- C TPY/IOM OPUEHTHUDPYETCS B TEPMUHOJIOTUH, [TyTAeT MMOHATHUS,

He 3HaeT YCJIOBHI BbIOOpA MPOBe/IeHUs KOJUIOMJHO-XUMUUECKOTO MCC/IeI0BaHuST;

- He yMeeT aHa/IM3UPOBAaTh MOTyUEHHYO OMBITHBIM TyTeM WH(OPMALIUIO U BBIIE/IATH OCHOBHBIE
pe3y/IbTaThI;

- OTBET OTpakaeT 3HaHWs Ha 6A30BOM YPOBHE TEOPETHUECKOTO U MPAKTHUECKOT0 MaTepuara B
06BeMe, HeoOXOIMMOM Jijisi NasibHedied yuebbl v TpeiCTOsIIIeH paboThl TI0 POGUII0 06yUeHHs..

HU3KUN

HeyJ0B/IeTBOPUTE/ILHO

OO6yuaromuiics:

- IGMOHCTPHUPYeET (pparMeHTapHbIe 3HAHHSI TEOPETUUECKOTO U MPAKTUUECKOTO MaTepHal, OyCKaeT
rpy6bie OIMMOKY TIPY €T0 U3/TOKEeHNH Ha 3aHSTHAX M B X0/Ie TIPOMEXKYTOUHOM aTTeCTaljvH;

- UCIIBITHIBAET CEPhE3HBIE 3aTPY/IHEHNUS B IPUMEHEHHY TeOPeTUUECKUX MOJIOXKEHHUH TIPH PeIeHnH
MPaKTUUECKHX 3a/]au MPOoheCCHOHaNLHOM HApaB/IeHHOCTH CTaH/[apTHOTO YPOBHSI CJIOKHOCTH, He
B/IafieeT He0OXOJUMBIMH /I/Ist ITOT0 HABBIKAMU U TIPUEMAMH;

- He crioco6eH MPoaHaTu3uPOBaTh CBSA3K 1 3aKOHOMEPHOCTH, CYIIECTBYIOIIIE MEXX/Y CBOHCTBAMM
AHA/TM3UPYEMBIX BEIIIeCTB U METO/IaMU WX aHa/In3a;

- BBITIOJTHSIET 3aaHusI 111ab/10Ha, 6e3 TIPOsIB/IEHHS TBOPUYECKOH MHUI[HATUBLI

- OTBET OTPa)kKaeT OTCYTCTBUE 3HAHUI Ha 6Ha30BOM yPOBHE TEOPETUUECKOTO U ITPAKTHUECKOTO
Marepuasna B 06beMe, He0OXOUMOM Jis fasibHeH el yuebbl.
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5. OIITEHOYHBIE CPEJ/ICTBA JI/II TEKYIIIET'O KOHTPOJISA YCIIEBAEMOCTHU ¥ ITPOMEXYTOYHOM ATTECTAIIVIH,
BK/IFOYASI CAMOCTOSATEJIBHYIO PABOTY OBYUAROIIINXCHA

[Ipu mpoBejieHMM KOHTPOJISI CaMOCTOSITE/IbHOM paboThl 00yYaroIMXCsl, TEKYIero KOHTPO/sS W TIPOMEKYTOUHOM aTTecTaluu 1o yueOHOM
mucuuriiie KostonHasi XMMUSL  TIPOBEPSIeTCsl YPOBeHb COPMHUPOBAHHOCTU Y OOYYAIOIIUXCs KOMIIETEHLUM M 3aljIaHUPOBAHHBIX pe3y/IbTaTOB
00yueHus 1o AUCOUTIIMHE (MOAYJII0), YKa3aHHBIX B paszesie 2 HacTOsIel IPOorpaMMbl.

5.1. ®opMbI TeKyILero KOHTPOJIS1 yCI1eBaeMOCTH, MPUMephI TUIOBBIX 3a/JaHuU:

Ne mnt @ opMBbI TEKYIIEro KOHTPOJIA IIpuMepsbI TMIIOBLIX 3afaHUI

1. Bonpock! kK Ko/I/10KBUYMY 110 pasgeny 1 1.TIpy3HaKK 00BEKTOB KOJUIOUIHON XUMHH.

2.0OCHOBHBIE TEPMUHOIOTUYECKHUE TTOHSTHUS.

3. Kiaccudumkaiyy AUCIIepCHBIX CUCTEM TI0 arperaTHOMY COCTOSTHUIO.

4.KnaccuduKalyy JUCTIEPCHBIX CUCTEM 10 pa3MepaM YaCTHI] AUCIIepCHOU (a3bl.
5.Knaccudukanum [WCTIepCHBIX CHUCTEM TIO0 CTelleHW B3auMOJEeNCTBUS AucriepcHod ¢asel C
JIACTIepPCUOHHOM CpeJioi.

6.Knaccudukaiiys mopucThix CUCTEM.

7. TepMoviHaMUKa M KMHETHKa 00pa30BaHust HOBOU (ha3bl.

8.MexaHHYecKre MeTO/[bl ITOJTyUeHHs] JUCTIEPCHBIX CUCTEM

9.MeTo MoTy4eHust AUCIIePCHBIX CUCTEM ITyTeM XUMUUeCKON KOH/[eHCalur

10.ITenrTu3auys.

2. Bormpoce! K KO/IJIOKBUYMY 110 paszieny 2 1. Buzibl onTUUeCKYX SIB/IEHUM B JUCTIEPCHBIX CUCTEMaX.

2. CBeTopaccesiHue.

3. OTrune omasectieHLXH OT GIyopeciieHIHH.

4.YpaBHeHue Pasies u ero aHamus.

5.I1prpofHble POSIBIEHNs CBETOPACCESHUS.

6. OcobenHocTy abcopOiyy cBeTa AUCTIEPCHBIMUA CHCTEMaMH.

7.2mnupuueckoe ypasHeHue ['eniepa.

8. Orntnueckast MUKPOCKOITHSI.

9.Hecdenomerpusi 1 TypOUIUMETPUSI.

10.P0oTOH-KOppe/sILIMOHHAs CTIEKTPOCKOTIHSL.

3. Bonpock! kK Ko/IJTOKBUYMY 110 paszeny 3 1. TIpupopa afcopOI[MOHHBIX CUJI.

2.CBobo/iHast FHeprusi MoBepxHOCTH. [I0BepXHOCTHOE HaTsKeHHe, IPUUMHBI er0 BO3HUKHOBEHUSI.
3.IloBepXHOCTHO-aKTUBHBIE U — UHAKTUBHBIE BelllecTsa. [IpuHIUI He3aBUCUMOCTH JIeHrMiopa.
4.Ancopbiyst. Bujpl agcopOIui.
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Ne

@DopMbI TeKyL1ero KOHTPOJIs

IIpuMepsI THIIOBBIX 3aaHUI

5.PaBHOBecHe Ha TpaHuIle pa3fiernia XXUJIKOCThb — ra3. PyHzaMeHTabHOe aficOpOIIMOHHOe YPaBHEHHE
I'n66ca.

6. PaBHOBecue Ha rpaHulie pas/iesia TBepJoe — XUIKOCTb. Teopyrsi MOHOMOJIEKY/IIPHOM azcopOLmu
JIsHrmropa.

7.YpaBHenusi ®peiiHgnixa v TeMKuHa.

8. PaBHOBecHe Ha IpaHHLie pa3fiesia TBepfoe — ra3. Teopus MoMUMOJIEKy/IsipHO# afgcopbrmy BIT.
9.0rmpezienieHye yaenbHON MOBEPXHOCTH aicOPOEHTOB.

10.XpomaTorpadusi.

11.Aare3us. fIByieHre pacTeKaHWsl M CMauMBaHUs, KpaeBOW yroJl CMauyMBaHUsl.

Boripoch! K KO/UIOKBUYMY TIO pa3zeny 4

1.MoHo - u HeroHOTeHHBIe [TAB.

2.AnvoHoakTuBHbIe [TAB.

3.KatroHoaktuBHbIe [TAB.

4 AmdommtHeie TTAB.

5. VicTUHHO pacTBOpUMBIE U KOJIJIOUIHbIE TOBEPXHOCTHO-AaKTUBHBIE BElLleCTBa.

6.CBolicTBa U MeXaHU3M JIeMCTBUSI ICTUHHO PAaCTBOPUMBIX U KOJIJIOUAHBIX TTOBEPXHOCTHO-aKTUBHBIX
BeILleCTB.

7.I'J1b

8.MunennoobpasoBanue B pacTBopax ITAB; cTpoeHre MuLie/T HOHO- U HeHOHOTeHHbIX [TAB.
9. sIBneHue COMFOOUIU3AIIH.

10.Metogpt onpenenenuss KKM. OrnipefiesieHre TOBepXHOCTHON aKTHBHOCTH 110 U30TepMe
[IOBEePXHOCTHOr0 HaTspkeHus [TAB.

11.Motorrjee peiicteue ITAB.

Bompock K KOJJIOKBUYMY TI0 pasfeny 5

1.0nbiTHI Peticca.

2.3nektpodopes, 31eKTPO0CMOC, TOTeHIUA/Ibl TeUeHUs U CeJUMeHTaL1u.

3.IIpuumHBI BOSHUKHOBEHHUSI Y aHAIU3 37IeKTPOKMHETUUEeCKUX SIBJIeHUN B AWCIIEPCHBIX CUCTEMAax
4.MexaHW3MbI 00pa30BaHUs 3apsi/ia Ha TIOBEPXHOCTH pa3sziena das.

5.06pa3oBaHue 3apsiJa Ha MOBEPXHOCTH pa3zena ¢a3 npyu JUCCOLMay TTOBEPXHOCTHBIX IPYTIIL.
6. Obpa3oBaHue 3apsA/ia Ha MOBEPXHOCTH pa3jena ¢a3 MmyTeM JOCTPauBaHUs KPUCTA/LTNUeCKOU
PeIeTKU arperara, ImyTeM ajicopOIvy HOHOB Ha MeXK(a3HOU TpaHuIle.

7.Ctpoenue [15C,

8.CTpoeHue KOIOUAHON MULeI/IBI.

9.YpasHenue I'yu-UernmeHa.

10.KoH1eHTpallMOHHas U HelTpanu3aliioHHast KoaryJsiLys 30/1ei.

11.ITpakTHuecKoe IpUMeHeHHe 3JIeKTPOKUHETUYEeCKUX sIBJIEHHH.
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Ne i DopMBI TEKYIIero KOHTPOJIA

IIpuMepsI THIIOBBIX 3aaHUI

6. Borpocsl K KO/UI0KBUYMY 1O paszeny 6

4.PaKTOpbl yCTOMYUBOCTH.

6.5poyHOBCKOe BUKeHue.

YpaBHenue Bant-T'odda.
10. CeiiMeHTalHsI.

1.YciioBusi TepMOAMHAMHUYeCKON YCTOMUMBOCTH AUCIIEPCHBIX CUCTEM.
2.B3aumoCBsA3b KUHETHYEeCKOW M arperaTUBHOM YCTOMYMBOCTH JUCTIEPCHBIX CUCTEM.
3.IloHATHE O TEPMOMHAMUYECKON YCTOMYMBOCTH JUCTIEPCHBIX CUCTEM.

5.KuHeTrka Koary/siuy; ObicTpast ¥ Mejj/ieHHasi KoaryJisiiusl.
7.duddy3us B KOJUIOUJHBIX cCTeMax. Y paBHeHre DUHIITeiiHa-CMOTyX0BCKOTO.

8.0cMmoTHueckoe fiaBnieHue JiMo30/eid. AHanu3 ypaBHeHUs DiHITeliHa-CMOJTyXOBCKOTO.
9.0cobenHocTH MpoLjeccoB Auddysun B 11M030/5X. SIBneHre ocMoca. OCMOTHUECKOe [laBieHe

5.2. Kpurepum, LIKasbl OL|eHUBaHUS TEKYILEr0 KOHTPOJISL yCIIeBaeMOCTH:

HaumeHoBaHMe
OL{eHOYHOI'0 ITTkanpl oneHUBAHUSA
cpeactea Kputepuu onjeHMBaHHA
(KOHTPOJIBHO-
OLIEHOYHOI0 100-6an1bpHas cucremMa ITaTnbanibHass cucTeMa
MeponpHuATHA)

KOJ/INOKBHYM [laH MOJIHBINA OTBET Ha [TOCTaBJ/IeHHbIE BOIIPOCHI, TTOKa3aHa COBOKYITHOCTh - 5
OCO3HAHHBIX 3HaHUI 00 00beKTe, PaCKPBIThl OCHOBHBIE TT0JI0XKEHHS
JWCLIMIIJIMHBL; OTBET JIOTUUEH, U3/I0’KeH B TePMUHAaX HayKW. 3a/lauM pelleHbl
npaBwIbHO. OOyyYaromuiicss 3HaeT MaTepuar 1o 3a/laHHBIM BOTIPOCaM B
JIOJDKHOM Mepe, TI0C/1eloBaTe/IbHO ero U3JjlaraeT, BO3MOXKHbI HECYILleCTBeHHbIe
HETOYHOCTH B OIIpeJeJIeHUsIX.
OO6yyaroImuiics: MpoAeMOHCTPUPOBA/ 3HaHNe Ha TIOCTABI€HHOU TIepe/ HUM - 4
BOIPOCH! 3aJay pellleHsl IPaBUWIbHO. OZHAKO [IPY U3/I0’KeHUU MaTepuasa
CTyJIeHT He BCer/ja KOPPeKTHO yIoTpebsieT TePMUHOJIOTHIO, OTBeYasi Ha BCe
BOIPOCHI, CTY/IeHT He BCerJa YeTKO (POPMYJIMPYeT CBOXO MBIC/b.
[laHbl He TIOJIHBIE OTBeTHI Ha [10CTaB/IeHHble BONpockl. He rokasana - 3
COBOKYTTHOCTb OCO3HAHHBIX 3HaHWI 00 00bekTe. B 3ajauax /0MyIIeHbI
ommbku. OOyuaroluiics 3HaeT MaTepyaJl 10 3aZlaHHbIM BOTIPOCaM He B
JIOJKHOM Mepe.
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HaumMmeHoBaHHe
OIIeHOYHOI'0
cpejcTBa
(KOHTPOJILHO-
OLIEHOYHOr0
MEepONpHATHA)

Kpurepumn onjeHUBaHuA

ITkansl OLfeHUBAaHUA

100-0a/11bHaa cucreMa IIarubanibLHasg cucreMa

OO0yuaromuics He BBITIOHWI 3alaHUs

2

3amuTa 1ab0paTOPHBIX
pabor.

[aH MoJTHBIN, pa3BepHYTHIN OTBET Ha MOCTAaB/IeHHbIN BOTIPOC (BOTIPOCHI).
OOyuarornuiicst TBep/0 3HaeT MaTepuaJl 1o 3aJaHHbIM BOTIpOCaM, TPaMOTHO U
TOC/Ie/IOBATE/TLHO €ro U3jIaraeT, BO3MOKHBI HECYITIeCTBEHHbIE HETOUHOCTH B
oTipe/ie/IeHUsIX.

- 3a4TeHO

ITaH HeroJTHBIN OTBET, MPe/ICTaB/SION[HN 000l pa3po3HeHHbIe 3HAHUS TI0
TeMe BOIIpOcCa C CyIleCTBeHHbIMH OlIMOKamMy B orpefeneHusx. [IpucyTcTByroT
(hparMeHTapHOCTb, HEJIOTUYHOCTD M37I0’KeHUs.. Peub HerpamMoTHasl.
HomoiHUTE/TBHBIE W YTOYHSIIOIME BOTIPOCKI TIPEIo/jaBaTesisi He IPUBOJSAT K
KOpPeKLMY 0TBeTa 00yyYarolllerocsi He TOJILKO Ha MOCTaB/IeHHBIN BOIPOC, HO U
Ha JIpyrye BOMpPOCHI TEMBI.

- He 3a4UTeHOo

JomaliiHee 3aziaHue

PacueTsl 1poBeieHbl 6e3 oirbok. OOyuaroIuics mokasas MoJHbIH 00heM
3HaHUI B OCBOEHUH TIPOU/IeHHBIX TEM.

HomnyiiieHa ofiHa oMOKa Wy ABa-TPHU HefoueTa. [1poieMOHCTPUPOBAHO
WCTI0/Ib30BaHMe NPaBWIbHBIX METO/IOB TIPU pellleHUH 3a/au.

HomyuieHsl 60siee 0fHOM OIIMOKY WK OoJlee AByX-TpeX HeZJ0UeTOB.
OOyuaroLIniics UCTO/b3yeT BepHbIe METO/IbI PELleHHs], HO TIPABU/IbHbIE
OTBeTHI B OOJIBIIMHCTBE C/Ty4yaeB (B TOM YHC/Ie M3-3a apU(pMeTHUeCKIUX
ob0K) OTCYTCTBYIOT;

PaboTa BbINO/THEHA He TIOJTHOCTRIO. JIoMyIeHbl rpy6bie OIMMOKH.
OO6yu4aroIIMMCst UCITO/Tb30BaHbl HEBEPHbBIE METO/IbI PEIIIEHHs], OTCYTCTBYIOT
BEpHbIE OTBETHI.

PaboTa He BLITIO/IHEHA.

5.3. IIpomexxyTouHasi aTTecTaLus:

dopMa NPOMeKyTOUHOM aTTeCTaruu

TumnosBbie KOHTPOJ/IbHbIE 3d/1aHUA U HHbI€ MdTePHUAJ/IbI
AJIA MIPOBEJCHUA HpOME)KYTO‘IHOﬁ dTTeCTalluM:
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3auer:
Konnokeuywm 1, 2, 3, 4

KonnokBuym 1. Knaccupuxkanyuy ¥ MeToAbI IOJTyUeHUs AUCIePCHBIX cucTeM. OnTHueckue
CBOMCTBA M MeTO/bI aHA/IU3a JUCIIEPCHBIX CUCTEM.

1. Knaccudukanus AucnepcHbIX CUCTeM TI0 arperaTHOMY COCTOSHHIO.

2. Kakue 13 cucreM, UMeIOIINX NPYBeJeHHbIe HIKe pa3Mepbl YaCTHL], OTHOCATCSI K UICTUHHO
KOJIJIOUJHBIM?

10°m; 10°m; 107m; 10°m; 5.10°m

3. Urto Takoe gucrepcHast ¢asa, JUCIIePCUOHHAs Cpefia, AUCIiepCcHasi chucTema?

4.Kakue cMCTeMbl OTHOCSTCSI K opraHo3oisiM: TymaH; pactBop NaCl; 3ons Fe(OH); B Boze; 30/b NaCl
B OeH3o071e; 30716 Ni B CIIMPTe; PacTBOP KayuyKa B TOJIyoJie?

5. Bo CKOJIBKO pa3 yBeMUWTCSl WM YMEHBLINTCS] KOJIMYeCTBO MOJIEKYJ B OJHOM KOJIJIOWJHOW YacTuLle
cdepryeckoil popMmel, ecii painyc ee yBenuuurcs B 10 pas?

6.YcnoBus NposiB/ieHue CBeTopaccessHUs. Y paBHeHue Peest.

7. IloTok cBeta ¢ gymHOM BosHBI 500 HM, IPOXO/S Yepe3 SMYJ/IbCUIO C TOMMHOU ¢1051 1M,
ocnabsieTcsi B pe3y/ibTaTe CBeTOpaccesiHus B 2 pa3a. PaccuurTaiiTe paguyc uacTuL] AUcriepcHoM ¢asbl,
ec/u ee 00beMHasi KoHIjeHTparus pasHa 0,6 - 10™r/cM?, mI0THOCTH crcTeMsl - 1r/cM?, roKasartesib
TipesIoOMJIeHHs1 JUCTIePCUOHHOM cpefibl - 1,385, a moka3are/ib TipesioMeHus: AucnepcHou dasel - 1,480.

2. KosutokBuym 2. [ToBepXHOCTHOE HaTSDKeHUE U a/iCOPOLusi.

1. MexaHu3M BO3HUKHOBEHUs TOBEPXHOCTHOT'O HaTsDKeHUsI Ha TpaHuLle pasjesna a3 )KUAKOCTb - ras.
2. Kakue BellleCTBa MOBBILLIAIOT TOBEPXHOCTHOE HATs)KEHUE, a KaKre - TIOHWKAKT U Toyemy?

3. B uem NpUHLUITHAIEHOE OT/IMUKE XeMOCOPOLIMY OT PU3NUecKou afcopormm?

4. B ueM 3aK/touaeTCsl MPUHIUI «He3aBUCUMOCTU» JI3HrMiopa 1ipu afcop6iuu [TAB Ha rpaHuiie
pa3zena ¢a3 KUAKOCTb — ras?

5. Ucnonb3ys ypaBHeHHe JIeHTMIOpa BBIUKMC/IMTE BeJTMUMHY a/ICOPOI[MM a30Ta Ha 1e0/IUuTe TIpU
nasnennu P=3,80 10 H/m?, ec = 3,89-10 kr/kr, a K=1,56-107.

6. YC/10BUsI CMauMBaHUs TBeP/I0k MOBEPXHOCTH >KUAKOCTbIO. Y paBHeHHe FOHra.

7. Kak u3meHuTcs paboTta aire3un BOZbI K IIOBEPXHOCTH BOJIOKOH TKaHH, €CJTH 10 MOAU(DUKAI[UH
KpaeBoM yron cMauuBaHusi 61 ©:=10° a nmocie Moaudukauu GropcozepsKaiiyum rmoJiuMepoM
©,=123°. TToBepXHOCTHOE HaTspKeHHe BobI 72,75 107 [hx/m?.

3. KostokBuyMm 3. II0BepXHOCTHO-aKTUBHbIE BellleCTBa. J/IEKTPOKHHeTHYeCKHe IB/IeHUs B
AUCIIEPCHBIX CHCTeMaXx.
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1.AHVOHHBIE TOBEPXHOCTHO-aKTHUBHbBIE BellleCTBa, UX MOJyYeHre U CBOUCTBaA.

2. Otmmuarorcs it KKM MOHOTeHHBIX M HeMOHOTeHHbIX ITIAB u riouemy?

3.YTo Takoe comobumm3anys?

4.PaccuuTaiiTe uucao arperaty m wmuuenn ITAB, ecnu ko3dduiieHTbl caMoAuddy3uu MULIET
D,=1,1-10"m°/c, a xroshouipentsl camoauddysuu mosnekyn D= 4,8:10"°m%/c, yuutbiBas,
urom=(D/D,,)>.

5.0nbIT ©.D. Peticca 1o snmekrpoocmocy. [louemy Boza ABUranuch K aHOAy?

6.Pacckaxxute 00 oOpa3oBaHve 3apsila Ha TIOBEPXHOCTU UaCTUl] [JUCTepcHO das3bl myTem
MOBEPXHOCTHOM JAUCCOLIMALIUM MOJIEKY/I.

7.Paccuuraiite -noTeHan uyactul, nurMeHta TiO,KOTopble TIpU 37eKTpodopese mepeMelaroTcsi K
karoy. CMelljeHre rpaHuiibl 3a Bpems t=1,2-10°c cocrasisiet

1 =2,2-10° m, paccTosiHUE MeXy 3/1eKTpoAamu - L=25-10°m, HanpsykeHue, TIPUIOKEHHOE K 3/IeKTPOJaM
- V=120 B, auanekTpuuecKasi IPOHUIIAEMOCTDb Cpejbl - 81, 3/1eKTpruuecKast KOHCTaHTa - o 8,85-10%¢h/m,
BSI3KOCTb Ccpejibl - N=1-10"Hc/m°.

4. KonnokBuyM 4. YCTOMUMBOCTD AUCIIEPCHBIX CHCTEM.

1.Kak paccuuTtaTh IIOPUCTOCTD, 3Hast UCTUHHYIO U KaXXYLL[YHOCS [IJIOTHOCTB?

2. B ueM 3ak/ito4aeTcs siBjieHre KarmuIsIpHOTO ToAHATUS? Popmyiia JKropeHa.

3.Y10BUS KOH/IeH Al [1apoB B Me3omopax. YpaBHeHue KesbBrHa [1/1s1 IAPOBUIHOTO U
LIWIMHAPAYECKOTO MEHUCKOB.

4.PaccuunTaiiTe paduyc Kanu/aaspoe, B KOTOPbIX MPOUCXOAUT Karu/ispHasi KOH/IeHCal[usi BO/bI B IOpax
CMHTeTHYECKOr0 [0/IMaMK/ia TIPY PaBHOBECHOM JiaBienvu 1,75-10° H/m?. J]aByieHue HaCBIIEHHOrO rapa
BObI Ps=2,34-10°n/m?, MonisipHbIi 006eM Boabl V= 1,8:107 M*/KM0/b, TOBEPXHOCTHOE HATSKEHUEe
72,75°10° [Inc/m>. T = 298 K.

5.YTo0 Takoe arperatvBHasi yCTOWUUBOCTh, U KaKre (PaKTOPHI ee Orpe/esisitoT?

6.IIpaBusia KoaryssaLu 3/eKTposraMu. UTo Takoe Iopor Koarysasiiuun?

7. PaccunTaiiTe nopo2 Koazyasyuu samekca noaucmuposa oosemom 1 -10°m?, ecin 06wem NaCl,
TIOIIe/IIINI Ha Koary/siuio, coctasui 3,0 -107m°, a KOHLIeHTpalysl 371eKTpo/MTa pasHa 2,0 KMo/b/m’.

5.5.

5.4.

Kpurepuuy, 11Kasibl OLIeHUBAHKMS TIPOMEXXYTOYHOM aTTeCcTaluy yueOHOMN JUCIUTITMHBL/ MOYJIS:

KPI/ITepI/II/I, HIKaJIbl OLIeHWMBAHUA HpOME)KYTO‘IHOfI dTTeCTaiuu qu6HOI‘/JI ,Z[I/ICL[I/IH]'II/IH])I/ MOLYJIA:




21

®opmMa NPOMeXyTOUHOH aTTecTalyu

HaumeHoBaHue OLIEHOYHOr'0 CpeACTBA

Kpurepuu orjeHuBaHUsA

IIIxanbl oLeHUBAHUA

100-6a11bHasA
cucremMa

IIaTubdananHas
cucremMa

JK3aMeH B ITUCbMEHHOM opMe ¢
YCTHBIM cobecejoBaHHEM T10 bUeTamM

Ob6yua

OtBeT

FOLLAMCS:
JeMOHCTPUPYET 3HAHUSI, OT/IMYAIOLIeCs TJTyOUHOMN U
COZlepyKaTebHOCTBIO, JaeT TIOTHBIN NCUepPIbIBAOIINI OTBET, KaK
Ha OCHOBHbIE BOIIPOCHI OW/IeTa, Tak U Ha JIO0TI0/HUTE/bHEIE;
CBOOO/THO BJla/ieeT HAYYHBIMH TOHSTHSIMU, BEAET JUAJIOT 1
BCTYIaeT B HAYUHYIO AUCKYCCHIO;
cnocobeH K MHTETpalvy 3HAHUH 110 Orpe/ie/IeHHOHN TeMe, K
aHa/y3y IOJI0KeHUH CyIeCTBYIOLIUX TeOPUH, Harpas/ieHuH 1o
BOIpocy Owueta;
JIOTUYHO ¥ ZI0Ka3aTe/bHO pacKphIBaeT Mpobiiemy, Npe/iiioykeHHYI0 B
ousere;
CBOOO/THO BBITIO/THSIET NTPAKTHUECKHE 3alaHusI TIOBBIIIIEHHOW
CJIO’KHOCTH, TIpelyCMOTPEHHbIe TIPOrPaMMOH, IEeMOHCTPHPYET
CUCTEMHYI0 paboTy C OCHOBHOM U JIOTIOJTHUTETLHON JIUTEPATyPOH.
He COZIePKUT (aKTUUeCKUX OIMMOOK W XapaKTepu3yeTcs TJTyONHOM,

TIOJIHOTOM, YBEPEHHOCTBIO CY>KJeHUI, WITFOCTPUPYETCS IPUMepamMH, B TOM

qucie

13 COOCTBEHHOM MPAKTHKHU.

5

O06yua

FOIIUMCS:
TIOKa3bIBaeT JOCTAaTOYHOE 3HaHWe YueOHOro MaTepHara, HO
JIOTyCKaeT HecyleCTBeHHbIe (haKTHYeCKHe OIMOKU, KOTOpbIe
CnocobeH UCTIPABUTL CAMOCTOATEILHO, B1aroiapsi HAaBOAIIEMY
BOIIPOCY;
He/[0CTaTOYHO PacKphITa MpobsiemMa 1o 0[HOMY U3 BOIIPOCOB
ounera;
He/I0CTaTOYHO JIOTUYHO TTOCTPOEHO U3JI0XKeHHe BOTPOCa;
YCITELITHO BBITIOJHSIET TIPe/lyCMOTPEHHbBIE B TIPOrpaMMe
TPAaKTUUECKUe 33/]JaHUs CPe/IHEH CIIOXKHOCTH, aKTUBHO paboTaeT ¢
OCHOBHOM JTUTEpaTypoi,
JIEMOHCTPUPYET, B 11€JI0M, CUCTEMHBII TIO/IX0/] K PElLlIeHUI0
MIPaKTUUYeCKUX 3a/jau, K CAMOCTOSITe/TbHOMY TIOTIOJTHEHHIO U
00OHOBJ/IEHHIO 3HAHUH B X0/ie JajbHelIel yueOHoi paboTel U
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®opmMa NPOMeXyTOUHOH aTTecTalyu

HaumeHoBaHue OLIEHOYHOr'0 CpeACTBA

Kpurepuu orjeHuBaHUsA

IIIxanbl oLeHUBAHUA

100-6a11bHasA
cucremMa

IIaTubdananHas
cucremMa

npoeCCUOHANBHOM JlesiTe/IbHOCTH.
B oTBeTe pacKpbITO, B OCHOBHOM, COZiep)KaHHe OuieTa, UMerTCst
HETOYHOCTH IPU OTBETE Ha /JIONI0JIHUTEe/IbHbIE BOTIPOCHI.

OO0yuatommuiics:

- TOKa3bIBaeT 3HaHMs ()parMeHTapHOro XapakTepa, KOTOphle
OTJIMYAIOTCS] TIOBEPXHOCTHOCTHIO U MaslOl COZlep>KaTenbHOCThIO,
JomyckKaeT pakTuueckue rpyobie ONMmMoOKY;

- He MOXXeT 000CHOBaTh 3aKOHOMEPHOCTH U TMPUHIUTIBI, 00BSICHUTD
(hak T, HapyILIeHa JIOTHKA U3/I0’KeHUs], OTCYTCTBYeT
OCMBICJIEHHOCTh TIPeZICTaB/IsIeEMOT0 MaTepHara,

- CIIpaBJIsieTCs C BBIMOJIHEHWEM MPaKTUUeCKUX 3a/laHui,
TMIpeZlyCMOTPEHHBIX TIPOTPaMMOM, 3HAKOM C OCHOBHOM
JIUTepaTypoy, peKOMeH/I0BaHHOM NPOrpaMMOi, JOMyCKaeT
TIOTPENIHOCTH U OITUOKH TPU TEOPETHUECKUX OTBETAX U B XO/Ie
TIPAaKTUUeCKOW paboThI.

CogeprkaHue OuieTa pacKpbITo ¢/1abo, UMEIOTCSI HETOUHOCTH TIPY OTBETe
Ha OCHOBHBIE U JIOTIOTHUTE/IbHbIE BOMPOCHI Oueta. HeyBepeHHo, C
OOJILIIMMY 3aTPYAHEHUSIMH PellaeT MPAaKTHUeCKre 3aJjauu WK He
CITpaBJIsIeTCS] C HUMM CaMOCTOSITE/IBHO.

O6yuatornuiics, 06HapyKMBAeT CyI[eCTBeHHBIE MTPOOe/Ibl B 3HAHUSIX
OCHOBHOT'O yueOHOr0 MaTepHaia, J0IMyCKaeT PUHIIAHA/IbHBIE OIMOKH B
BBITIOJTHEHUH TIPEJyCMOTPEHHBIX ITPOrPAaMMOM TIPAKTHUECKHX 3a/IaHHH.

Ha 60/1b111y10 UacThb /IOTOTHUTE/BHBIX BOMPOCOB 110 CO/IEPKAHUIO FK3aMeHa
3aTPYAHSETCS IaTh OTBET WX He JIaeT BePHBIX OTBETOB.
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5.6. KypcoBas paboTa: He TIpeJlyCMOTpeHa

5.7.  Kpwutepuu, 1IKasbl OljeHHBaHUS KypCOBOM paboThI/KypCOBOTO MIPOEKTa - He TIpeyCMOTpeHa
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5.8. Cuctema OL|eHMBaHHUs pe3y/bTaTOB TeKYIero KOHTPOJIsL ¥ IPOMeXKYTOUHOM
aTTeCTalyH.

O1leHKa 10 AUCLUTUIMHE BBICTAB/IsIeTCsI 00yUaroIieMycst C y4éTOM pe3y/IbTaToOB TeKyllel 1
IIPOMEe)KYTOUYHOM aTTeCcTaljuH.

dopma KOHTPOJIS 100-6antbHast [aTubanmpHast
cucreMa cucreMa

TeKy11i1 KOHTPOJb:

- KonnokBuymel 2-5

-3aumra labopaTopHBIX paboT 3aumeHo/He 3a4meHo

- lomalliHue 3a/jaHrs B BUJle PACYETHBIX 2-5

paboT
ITpomexxyTouHasi aTTecTaLys OTJINYHO

(2K3ameH) XOpOLIO
Y/I0BJIETBOPUTETEHO
HeY/I0BIeTBOPUTE/ILHO

OBPA3OBATEJIBHBIE TEXHOJIOI'MA
Peanu3anysi mporpaMMbl TIpelyCMaTPUBAeT MCIO/Ib30BaHWE B TIPOLIECCE O0YyUeHHUs
C/ieIyoIux o6pa3oBaTebHBIX TeXHOIOTHIA:
- 1po6JIeMHBIX JIeKLIWH;
- TIOMCK ¥ 00paboTka MH(OPMALIUK C UCTIONb30BaHUEM ceTu VIHTepHeT;
- o0yueHue B COTpyJHUYeCTBe (KOMaH/[Hasl, TPyMIoBasi paboTa);

6. IIPAKTUYECKASA ITOAI'OTOBKA

[IpakTHyeckasi MOATOTOBKA B pamMKax y4yeOHOW AucLMIuivHbI KosutougHasi XUMus
peanu3yeTcsi B JeKUMSIX W TIPU TIpOBeAieHHMHM sabopaTOpHBIX paboT, MpeayCcMaTpHBArOIIMX
ydacTue oOyyaroliXcsi B BBIMIOJIHEHUM OT/Ie/TbHBIX 3/IeMeHTOB paboT, CBsA3aHHBLIX C Oyzylieit
rpogeCCUOHAILHOM J1esITe/IbHOCTBIO.

7. OPTAHM3AIINSA OBPA30OBATE/IBHOI'O ITPOLIECCA AJIsA JINI] C
OI'PAHMYEHHBIMHA BO3MOXXHOCTAMMU 3J0POBbSA

[Tpu oOyueHHHM /UL C OTPAHUYEHHBIMUA BO3MOXHOCTSIMHU 3[]0POBbSI M WHBA/IU/IOB
WCTIO/IB3YIOTCST TIOAXO/bI, CIOCOOCTBYMOIME co3faHui0 Oe3baphepHoii 0Opa3oBaTenbHOW Cpejbl:
TEXHOJIOTUHU Au(depeHIMalid U WHAWBUAYATBLHOTO O0yYeHUs], TPUMeHEeHHe COOTBETCTBYHOILUX
MeTOJMK 10 paboTe C WHBAIWAAMH, WCIO/MB30BaHWEe CPEJCTB [JUCTAHLIOHHOTO OOILeHus],
TIPOBe/IeHre /IOTIO/THUTE/IbHBIX WH/AWBUYaIbHBIX KOHCY/IbTAllUK TI0 W3y4YaeMbIM TeOpeTHYeCKUM
BOIPOCaM M TPAKTHUECKUM 3aHATHSM, OKa3aHHe TOMOLIM TPU TOJTOTOBKE K MPOMEXYTOYHOU
aTTecTaruy.

I[Tpu HeobXoaMMOCTH pabouasi IporpaMMa JUCLIMTUTMHBI MOXKET ObITh a/lalTHPOBaHa
asisi obecrieueHusi 0Opa30BaTesIbHOTO IIpOLiecca JIMIaM C OrpaHWYeHHBIMH BO3MOXKHOCTSIMH
3[I0POBBs, B TOM YHCJIe Ji/Is AUCTAHLMOHHOTO 00yueHusl.

YuebOHble U KOHTPOJIbHO-M3MEPUTE/IbHbIE MaTepHabl MPeJCTaB/IssioTcs B (opmax,
JOCTYITHBIX [/l U3yUeHHUs CTy/IeHTaMU C 0COObIMU 00pa3oBaTeIbHBIMU MOTPEOHOCTSIMU C YUYE€TOM
HO30JIOTMUeCKUX TPYIII UHBA/IU/IOB:

JI71st TOATOTOBKY K OTBETY Ha MPAKTUUECKOM 3aHSITUH, CTYZE€HTaM C OrpaHUUeHHBIMU
BO3MOXKHOCTSIMU 3/I0POBbsSI CPeJJHEE BPEMs YBEJIMUMBAETCS 10 CDABHEHHMIO CO CPEJHHUM BpEMeEHEM
TIOATOTOBKH OOBIYHOTO CTY/I€HTA.
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[ CTyAeHTOB C WHBAJUAHOCTBIO WM C OrPaHUYEHHbIMU BO3MOXXHOCTSMU
3/10pOBbs1 (pOpMa NpoBeZieHHs TeKYLLel U IPOMEeXXYTOUHOU aTTeCTaljii yCTaHaB/IMBAETCS C yUeTOM
VH/IUBHU/yalbHBIX NCUX0(dr3ndeckux ocobeHHOCTel (YCTHO, MMCbMEHHO Ha Oymare, MMCbMEHHO Ha
KOMIIbIOTEepe, B (DOpMe TeCTUPOBAHMS U T.I1.).

[Tpome)xyTouHasi arrectalusi MO AWCLMIVIMHE MOXKET MPOBOAUTHCS B HECKOJIBKO
3TarnoB B (hopme pyOe)KHOTO KOHTPOJIS 10 3aBEpILEeHUI0 W3YyUeHUsl OTJe/bHBIX TeM JAMCLIUIIMHBL
[Tpy HEOOXOAMMOCTH CTY/IeHTY TIPe/IOCTaB/ISeTCsl JOTIOJHUTE/TbHOE BpeMsi /I/Isi TIOATOTOBKU OTBeTa
Ha 3ayeTe WU/ SK3aMeHe.

Ins  ocyllecTBleHUs TMpoLefyp TeKylero KOHTPOJS — YCIeBaeMOCTH U
TIPOMEXXYTOUHOM aTTeCTAL[UM 00YYaroIUXCsl CO3/A0TCsl, TP HeOOX0AUMOCTH, (DOH/BI OLIEHOYHBIX
Cpe/CTB, a/laTUPOBaHHBbIe /15 JIUL] C OTPaHUYeHHBIMU BO3MOXXHOCTSIMU 3/J0POBbSI U M03BOJISIFOLLINE
OLIEHUTb JOCTWKeHWe WMU 3alUlaHUPOBaHHbIX B OCHOBHOW 0Opa3oBaTesibHOM Iporpamme
pe3ysnbTaToB 00yueHHsI W ypoBeHb C(HOPMHUPOBAHHOCTM BCEX KOMIIETEHL[MH, 3asiB/IeHHBIX B
obpa3oBaTesibHOM MporpaMme.

8. MATEPUAJ/IbBHO-TEXHUYECKOE OBECIIEYEHUE JUCHAUIIVINHbI

XapakTepucTrKa MaTepUabHO-TeXHUYEeCKOro obecrieueHuss  TUCLIATUIAHBI
OdopmreHre TeXHUUECKOW JOKYMEeHTAllUd B COOTBeTCTBUU C AeMicTBytoimmMu ['OCTamu COCTaB/ISIeTCA B
cootBeTcTBUM ¢ TpeboBanussmMu PI'OC BO.

MarepuanbHO-TeXHUUECKOe — o0ecrieueHWe  JUCLIMIUIMHBI TIpU  OOy4YeHMH C
WCTIO/Tb30BaHUEM TPAUIIMOHHBIX TEXHOJIOTHM 00yueHwUs.

HaumeHoBaHHe yueOHbIX ayAMTOPUii, 1abopaTopwuii, OCHaINEHHOCTh Y4eOHbIX ay/fUTOPHii, TabopaTopui,
MacTepCKHX, 0MO/INO0TEK, CIIOPT3a/I0B, IOMeIleHUH MacTepCcKHux, 0U0/IM0TeK, CIIOPTUBHBIX 3a/10B,
JUIsl XpaHeHUsI ¥ PO UIaKTHYECKOro TOMeLeHHH [IJIsl XpaHeHUs U MPOo(HIaKTHUECKOro
00C/Ty)KMBaHUs Y4eOHOr0 000py/J0BaHHUS H T.II. 00C/Ty)KMBaHHUs Y4e0HOr0 000PY/AOBaHUS M T.II.
119071, r. MockBa, yi1. Manas Kanyxckas, gom 1, aya. 2407, 2323
yueOHbIe ayZIUTOPUH /IS TIPOBEZIEHUS 3aHATHH KOMILJIEKT yueOHOU Mebesy,
JIEKIJHOHHOTO ¥ CEMMHAPCKOT0 THUIIA, TPYNIOBLIX U | TEXHUUECKHE CPeZCTBa 00yUeHus:, Cay Kallye /s
VHVBU/TY &JTbHBIX KOHCYJIbTALVH, TEKYIIETO Tpe/iCTaB/IeHUs yueOHOM HH(OPMaIK OOJIBIIION
KOHTPOJISL ¥ TIPOMEKYTOUHOM aTTecTal[i TUTIa ayIUTOPUH:
- HOYTOYyK;
- TIPOEKTOp
- 9JKpaH
ayJJUTOPHUHU [/ TIPOBE/IeHHsT TabOpaTOPHBIX KomrmnekT mabopaTtopHoii Mebenu, 10CKa MeJIOBast;
3aQHSATUHN TPYIIIOBBIX U MHAWBUYaIbHBIX obopyzoBaHue:
KOHCY/TbTaLlui pH-MeTphI-MU/TUBO/IbTMETPEI

pH-673 u pH-673M, pH-meTp «3Okcmept-001»,
niosisiporpad ITJIC-1,

BOJIbTAMITEPOMETPUYECKHH aHaIN3aTop «KOTeCT-
BA»,

cnekrpodoromerpsl KOHUKO, doTtomerprueckuii
TUTPATOP,

crnekrporpad MCII-30, Specord UV VIS, Specord IR-
75,

aTOMHO-a0CcopOLIMOHHbIe crieKTpoMeTpel AAS-1 1
AAS-30, xpomaTtorpag CHROM-4.
CniektpodoTometp aByxiyueBoit C-26;
dotosnekTpokasopumetp KOK-2;

ITpubop As1s1 onipefiesieHusi TOBEPXHOCTHOTO
HaTsDKeHHs Ha TpaHuLie pa3zena ¢a3: >KUAKOCTb — T'a3.
Hedenomerp HOM

TopcroHHBIE BeChbl
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HaumMeHoBaHHe yueOHBIX ay[UTOPHUH, 1a00paTOpHii,
MacCTepCKHX, 0MO/IHO0TEK, CIIOPT3a/I0B, IIOMeII|eHHH
AJIs1 XpaHeHHs ¥ PoGHIaKTHIECKOT0
00CTy)KMBaHHsA y4eOHOr0 000py/J0BaHHUA U T.II.

OCHaIeHHOCTh Y4e0HbIX ayJUTOPUH, 1adopaTopuH,
MacTepCcKux, 0U0/IH0TeK, CIIOPTHBHBIX 3a/10B,
TOMeEILI[eHHi AJIsi XpaHeHHsI ¥ PO (PHITAKTHUECKOT0
00CTY)KHBaHHSA y4e0HOro 000pyJ0BaHus H T.IL.

Mukpockon

Typougumetp

MarsuTHbIe MelllajiKy;

BO/IsIHbIE OaHM

TepMOMETPHI, CEKYH/IOMEDBI.
XUMHYecKas Mocy/a,

pas/uuHble XUMUUeCKUe peaKTHBBI.

ITomelieHH /151 CAMOCTOATETEHOMN Pa0oThI
00yJyanmmxcs

OCHaLeHHOCThb MOMeLeHHH ISl CAMOCTOATeTbHOM
paboThI 00yJaroIUXCs

YUTA/IbHBIN 3471 OUO/IMOTeKH:

- KOMIIbIOTepHAaA TeXHHKA,
- NOAK/IHYeHHEe K CeTh «I/IHTepHeT»

MarepuanbHO-TeXHHUECKOe obecrieueHre yueOHOW AMCIMIUIMHBI TIPU 00yueHUH C
WICTI0/Ib30BaHUEM 3J/IEKTPOHHOTO 00yueHUsI ¥ JUCTaHLMOHHBIX 00pa30BaTe/IbHbIX TEXHOIOTHH.

Heo0xopuMoe 060opygoBaHHe ITapameTpbI

TexHuueckue Tpeﬁona}ma

IMepcoHaneHBIN KOMIBIOTED/ | BeG-0pay3ep

Bepcust nporpaMMHOro obecrieueHust He HUKe:

HOYTOYK/TI/IaHILIET, Chrome 72, Opera 59, Firefox 66, Edge 79,
Kamepa, Anpekc. bpaysep 19.3
MUKPO(DOH, OrneparjMoHHasI CUCTeMa Bepcust mporpaMMHOTo obecrieueHus: He HIKe:
JUHAMMKU, Windows 7, macOS 10.12 «Sierra», Linux
Joctyn B ceTh VIHTepHeT Beb6-kamepa 640x480, 15 kagpoB/c

MukpodoH JIF00O0M

ITnHaMUKH (KOJIOHKU WU | JTF00ObIe

HayIITHUKH)

CeTb (MHTEDHET)

ITocTosinHasi ckopocThk He MeHee 192 Kbut/c

TexHonornueckoe obecrieueHWe pead3al[id TIPOTPAMMBI/MO/IYJISI  OCYIIECTBISIETCST  C

HCII0/1b30BdHHEM 3/IeMEHTOB

YHUBEPCHUTETA.

3/IeKTPOHHOM

WH(pOpPMaLMOHHO-00pa30BaTe/IbHON  Cpejibl
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YUYEBHO-METO/IUMYECKOE Y1 TH®OPMAIIMOHHOE OBECIIEUEHUE YYEBHOM JUCIIUIUIMHBIYYEEHOI'O

MOA YA
Appec caiita 35C LST I E D
Bup usganus Top IK3eMILISIPOB
Ne W/IM 3/IEKTPOHHOI'0 pecypca
ABTop(bI) HaunmeHoBaHue U3aHus (yueonuk, YTI, HN3paTenbCTBO U3IaH < B Ou0OIHOTEKe
n/m (3anoansiemcs 015 uz0aHuil e
MII u ap.) s YHuBepcuter
3/1eKmMpOHHOM 6ude) a
10.1 OcHoBHas MUTepaTypa, B TOM YMCJIe 37IeKTPOHHbIE U3aHUs
BonkoB B.A. | KonnouaHasi XuMusl. YuebHMK CII6. Jlann 2015 | https://books.academic.ru/book.nsf/
1 [ToBepXHOCTHBbIE AB/IEHUS U 62899933/KonouHag+XUMus. 15
' JIACTIepCHBIE CUCTEMBI. +I1oBepXHOCTHbIE+SBAEHUSI +H+INUCIT
epPCHbIe+CHUCTEeMbL+YUeOHUK.
3a/laur ¥ pacueThl Mo M. : MI'TY um. https://search.rsl.ru/ru/record/ 362
2| Borkos B.A., KOJIJIOUJTHOM XVIMHH. ¥uebroe nocobue A.H. Koceirnsa 2006 01002983049
YueOHUK /15
YHUBEPCUTETOB U http://booksee.org/book/636293 5
3.| Mykun E.[l.. | KonovuaHas xumus XUMUKO- M.: Boiciias mkosna: | 2004
TeXHOJIOTUUeCKUX
BY30B
3omuHa JI.U. | KonnougHas XxumMust M.: ©I'50Y BO i 20
4. o A e YuebOHoe nocobue | «PT'Y um. A.H. 2021
KoHcrekT nekiuii
Koceiruna»,
5.| Bonkos B.A. | JlabopaTopHbie paboThI 110 Yuye6Hoe rocobue | M. : MI'TY um. 2000 | https://search.rsl.ru/ru/record/ 230
3 KOJIJIOUTHOM XWUMUH. A.H. Koceirnsa 01000900871
6.| 3omunHa JIL.U. | Xumus 3 YyebHoe nocobue | MUl MT'Y T 2005 - -
10.2 JononHuTeNbHasA IUTEPaTypa, B TOM UKCJ/Ie 3JeKTPOHHbIE U3[aHHs
1.| Bonkos, B.A. | TeopeTnueckre OCHOBbI YuebHoe mocobue | CII6. : JIaHb 2022 https://e.Janbook.com/book/211955 20
OXpaHbl OKpY»Katollel cpeibl
2.| B.H. KonnouaHas xumus YuyebHoe nocobue | CII6: JlaHb 2015



https://e.lanbook.com/book/211955
https://search.rsl.ru/ru/record/01000900871
https://search.rsl.ru/ru/record/01000900871
http://booksee.org/book/636293
https://search.rsl.ru/ru/record/01002983049
https://search.rsl.ru/ru/record/01002983049
https://books.academic.ru/book.nsf/62899933/%D0%9A%D0%BE%D0%BB%D0%BB%D0%BE%D0%B8%D0%B4%D0%BD%D0%B0%D1%8F+%D1%85%D0%B8%D0%BC%D0%B8%D1%8F.+%D0%9F%D0%BE%D0%B2%D0%B5%D1%80%D1%85%D0%BD%D0%BE%D1%81%D1%82%D0%BD%D1%8B%D0%B5+%D1%8F%D0%B2%D0%BB%D0%B5%D0%BD%D0%B8%D1%8F+%D0%B8+%D0%B4%D0%B8%D1%81%D0%BF%D0%B5%D1%80%D1%81%D0%BD%D1%8B%D0%B5+%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D1%8B.+%D0%A3%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA
https://books.academic.ru/book.nsf/62899933/%D0%9A%D0%BE%D0%BB%D0%BB%D0%BE%D0%B8%D0%B4%D0%BD%D0%B0%D1%8F+%D1%85%D0%B8%D0%BC%D0%B8%D1%8F.+%D0%9F%D0%BE%D0%B2%D0%B5%D1%80%D1%85%D0%BD%D0%BE%D1%81%D1%82%D0%BD%D1%8B%D0%B5+%D1%8F%D0%B2%D0%BB%D0%B5%D0%BD%D0%B8%D1%8F+%D0%B8+%D0%B4%D0%B8%D1%81%D0%BF%D0%B5%D1%80%D1%81%D0%BD%D1%8B%D0%B5+%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D1%8B.+%D0%A3%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA
https://books.academic.ru/book.nsf/62899933/%D0%9A%D0%BE%D0%BB%D0%BB%D0%BE%D0%B8%D0%B4%D0%BD%D0%B0%D1%8F+%D1%85%D0%B8%D0%BC%D0%B8%D1%8F.+%D0%9F%D0%BE%D0%B2%D0%B5%D1%80%D1%85%D0%BD%D0%BE%D1%81%D1%82%D0%BD%D1%8B%D0%B5+%D1%8F%D0%B2%D0%BB%D0%B5%D0%BD%D0%B8%D1%8F+%D0%B8+%D0%B4%D0%B8%D1%81%D0%BF%D0%B5%D1%80%D1%81%D0%BD%D1%8B%D0%B5+%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D1%8B.+%D0%A3%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA
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Bepe)KHUKOB, | I0OBEPXHOCTHO-aKTUBHBIX
n.n. Bell[eCTB

I'epmaitieBa,
M.IO.
KpbicuH.

http://e.lanbook.com/books/
element.php?pll id=64325

10.3 MeToiuuecKrie MaTepuasbl (yKa3aHus, pEKOMeH/JalK 110 OCBOEHHIO ANCLUTIIUHLI (Moyisi) aBTopoB PI'Y um. A. H. Koceirnna)

3osivHa JI.U. | TToBepXHOCTHBIE SIBJIEHUS U
[IACTIepCHBIE CUCTEMBI.
Konnounpnas xumus. MIT gis
MIpOBe/ieHNs1 1abopaTOPHBIX
paboT

MII

M.:.MT'YIT

2002



http://e.lanbook.com/books/element.php?pl1_id=64325
http://e.lanbook.com/books/element.php?pl1_id=64325

9.

NMHO®OPMAILIMOHHOE OBECIIEYEHUE YYEBHOI'O ITPOLIECCA

9.1. Pecypchbl 37eKTpOHHOM 61OMMOTeKH, HH(DOPMAIIMOHHO-CIIPaBOYHbIE CUCTEMBI
1 ipodeccroHa/IbHbIe 0a3bl JAHHBIX:

Ne mm | DJ/IEKTPOHHBIE yueOHbIe U3AaHH, Y/IeKTPOHHbIE 00pa3oBaTe/IbHbIE PecypChl

1. OBC «Jlanb» http://www.e.lanbook.com/

2. «Znanium.com» Hay4YHO-U3JaTenbCKoro 1eHTpa «MHdpa-M»
http://znanium.com/

3. OnektpoHHble u3zianus «PI'Y um. A.H. KocbirnHa» Ha nnargopme 35C «Znanium.com»
http://znanium.com/

4, 9BC «MBUC» http://dlib.eastview.com/
ITpodeccuonanbHble 6a3bl AAHHBIX, HH()OPMALMOHHBIE CIIPABOYHBIE CHCTEMBI

1. Scopus https://www.scopus.com (Me)X[yHapo/iHasi yHUBepca/ibHasi pedepaTvBHasi 0a3a
JAHHBbIX, WHAeKcupytoilas 0Oosiee 21 ThIC. HaWMEHOBaHWM HAyUHO-TEXHUUECKUX,
T'YMaHUTapHbIX U MeJULIMHCKUX >KypHAsoB, MaTepuanioB KoHdepeHI il pumepHo 5000
MeXX/1yHapOJHbIX U3/1aTeNbCTB);

2. Scopus http://www. Scopus.com/

3. Hayunasi snektponHass 6mbmioreka eLIBRARY.RU https://elibrary.ru (kpymnHeiimmii
POCCHIMCKMY WH(OPMAI[UOHHBIN MOpTan B 00/IaCTM HAyKW, TEXHOJIOTHH, MEAULUHBI U
obpa3oBaHMs);

4. OrpacseBoi MopTaj 1o yrnakoBKe, 000pyj0BaHUIO U MaTepuasiam: http://www.unipack.ru...

S. Kypnan «[Tnactuke» http://www.plastics.ru

6. 2Kypnan «MesxayHapojHble HOBOCTH MUpa MylacTMace» http://www.plasticnews.ru

7. baza gannbix B mupe Academic Search Complete - o6ivpHas TMOJMHOTEKCTOBAsE Hay4HO-
uccneposarenbckas. CoLep)KUT TOJIHbIe TEeKCThI ThICAY PeLieH3UPYeMbIX HayUHbIX JKYPHA/IOB I10
XHMMH, MalIMHOCTPOeHUIO, (usmke, 6uonorud. http:/search.ebscohost.com

8. KypHan «Tapa u ynakoBka»: http://www.magpack.ru

9.2. TlepeueHbr MPOrpaMMHOTO OOeCTIeUeHUs
Nen/m | IIporpamMMHoOe ofecrieueHue PeKBH3HTEI IOATBEp)KaroLero
AokyMeHTa/ CBOOO/IHO pacnpocTpaHseMoe

1. Windows 10 Pro, MS Office 2019 KOHTPAKT Ne 18-0A-44-19 ot 20.05.2019

2. PrototypingSketchUp: 3D modeling for KOHTpakKT Ne 18-0A-44-19 ot 20.05.2019
everyone

3. V-Ray aya 3Ds Max KOHTPAkKT Ne 18-0A-44-19 ot 20.05.2019

4.

v



http://www.magpack.ru/
http://search.ebscohost.com/
http://www.plasticnews.ru/
http://www.plastics.ru/
http://znanium.com/
http://znanium.com/
http://www.e.lanbook.com/

JINCT YYETA OBHOBJIEHUI PABOYEN ITPOrPAMMBI YYEBHOM
JUCIUTTMHBI/MOLY JISI

B pabouyio mporpamMmy yuyeOHON [JUCLIMIUIMHBI/MOAY/ISI BHECEHbl H3MeHeHUs/OOHOB/IeHUST |
yTBEP’KJeHbl Ha 3ace/laHny Kadepbl:

Ne mn roj XapakTep H3MeHeHHi1/00HOB/IeHUH HOMep MPOTOKO/Ia
00HOB/IeHHs C yKasaHueM pa3jena U /laTa 3ace/aHusl
PIIJT Kadeapsl
1. 2023 Ne6 ot 24.01
9.3.

9.4.
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