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1. ObIIUE CBEJAEHUA

YuebHas auciuruivHa «KosmouiHasi XuMusi» U3yuaeTcsi B YUeTBePTOM CeMecTpe.
KypcoBast pabota/KypcoBoii mpoeKT — He mpeiycMOTpeH(a)

1.1. ®opma NMpoMeKyTOUHOM aTTeCTalluu:
3auer
1.2. MecTo yueOHOM AUCTUTITMHBI KosutonaHas XUMust

YuebHass pucuuruiiHa «KosulouHasi XUMMsS» OTHOCHTCA K 00si3aTesibHOW — 4YacTH
MIPOrPaMMBbL.

OcHOBOW  Jyii  OCBOEHMS  JWCLUIUIMHBI  SIBJSIFOTCS  pe3y/bTaTbl  O0ydyeHHs TIO
MpeALIeCTBYOIUM 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 OCBOEHMS yueOHOW [JUCIMIUIMHBI B Jla/lbHEHIIeM OyZyT WCTOIb30BaHbI TPH
BBITTOJIHEHUU BBIMTYCKHOW KBaTM(PUKALIMOHHOM pabOTHI.

2. IEJIN U IVTIAHUPYEMBIE PE3YJ/IbTATBI OBYUYEHUA 110 JUCIIAIIVIMHE

Llensamu n3yuyeHUs JUCLUIUIMHBI KosionHas XuMust sIBISTFOTCS:

- OB/aZieHVe OOyYaroNMMHUCS 3HAHUSIMHM, YMEHWSIMU, HaBbIKAMU U OITBITOM /IeSITe/IbHOCTH,
(hopMHUPYIOLLIMMY eCTeCTBEHHOHAYUHbIW MOX0/ MPY PelLleHNH TeEXHOJ0TMYeCKUX 3a/ay;

- UCII0/Ib30BaHUe eCTeCTBeHHOHAYUHBIX 3HAaHWM B TEXHOJIOTUUECKUX TpoLieccax
noyrrpauueckoro ¥ yrnakoBOUHOT0 MPOU3BO/ICTBA /JIsl PeLlieHUs1  BOMPOCOB B MPOQ)eCCUOHATbHON
JlesiTeIbHOCTH

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

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

Pe3ynbTaTom 06yueHus no yuebHou aucturiiHe KomionaHas XUMus SIBSIETCS OBJIaZieHue
00yUaroIUMUCS 3HAHUSIMH, YMEHUSIMH, HaBbIKAMU U OTBITOM [IeSITeJTbHOCTH, XapaKTepU3yHOI[UMHU
niporiecC (OpPMHUpOBaHUSI KOMIleTeHLMH() U o00ecrieuynBarOIMMH JJOCTH)KEHHE TI/IaHUPYeMbIX
pe3y/IbTaTOB OCBOEHUS YUeOHOUN JUCIUITUHBI.



2.1.

dopmupyeMbie KOMIETEHLIUU, UHAUKATOPbI JOCTHXKeHUs] KOMIIeTeHLIUM,

COOTHEeCEHHbIEe C IMJIaHUPYEMBIMHU pE3Yy/IbTaTdMU O6y‘~IEHI/IH Mo AUCIHUILIIMHE!:

Koa u HaumMeHOBaHMe
KOMIIeTeHI[U!

Kog v HaumeHOBaHMe
HHUKaTopa
JIOCTH)KeHM sl KOMINeTeHI[MH

Il1aHupyeMble pe3y/abTaThl
o0yueHus
M0 AMCIHUILTHHE

OTIK-1. CrniocobeH
TIPUMEHSITh
eCTeCTBeHHOHAYUHbIe U
00ITIeMH)KeHEepHBIE
3HAHUS, METO/IbI
MaTeMaTU4YeCKOro
aHa/mM3a u
MO/Ie/TUPOBAHUS B
obmactu
ripoheCcCUOHATLHON
JeATeTbHOCTH

OTIK-3 CrocobeH
TIPOBO/JIUTH U3MEPEHMS,
o6pabaTbiBaTh
9KCTIePUMEHTA/IbHbIE
JlaHHBIe, HA0/MI01aTh U
KOPPEKTUPOBATh
rapameTphl
TeXHOJIOTHUEeCKUX
TIPOLIECCOB

NA-11K-1.3 IIpumenenue
OCHOBHBIX 3aKOHOB XUMHWU U
MeTO/I0B XMHUYeCKOro aHaus3a,
TeOpPeTHYeCKOoro u
5KCIepUMEeHTa/IbHOTO
WCCIleloBaHUS TIPU pellieHU!
NPUKJIa/IHBIX 3a/la4y
TeXHOC(epHOU 6e30macHOCTH

N O-OIIK-3.1 Ucnonb3oBaHue
METOZI0B U CPeZICTB U3MepeHUH [i1sl
TIpOBe/leHNs] UCTIBITaHUM 1
KOHTPOJIsI TapaMeTpOB MPOLIeCCOB,
CBOMCTB MaTepUaJsIoB,
noJy(habpUKaToB U TOTOBOM
MPOAYKLIMY TOJUTPaUuecKoro u
YHaKOBOYHOT'O IPOU3BO/[CTBA;

- CnocobeH BBISBISATH
eCTeCTBEHHOHAYUHYIO CYLJHOCTh
npo6sieM, BO3HUKAIOIIWX B XO/e
nipoecCHOHaTBHOU JIeSITeNTbHOCTH,
TIPUBJIEKATB [i/Is1 UX peLeHus
COOTBETCTBYIOIIMI (PH3UKO-
MaTeMaTU4YeCKUH arrapar;

- 3HaTb: TeOpeTHUYeCKHe OCHOBBI
KOJUIOWIHOW XUMUMU.

- YMeTb: HaXOUThH CBSI3b
3aKOHOMEpHOCTe} KOJUIOUIHOW XUMUU
C HaTypaJbHBIMHU U CHHTETUYEeCKUMHU
MaTepuasaMu, IPUMeHsIeMbIMH [ITsT
MIPOU3BO/CTBA YIIaKOBKU.

- Bnagerts: MeToziamu omipeiesieHust
KOJUIOWHO-XUMHUYeCKUX I1apaMeTpoB
MOJIMMEPHBIX MaTeprasioB

3. CTPYKTYPA U COJAEP)KAHUE YUYEBHOU JUCIUIIIMHBI/MO/ YJIS

OO61asi TpyA0EMKOCTb Y4eOHOM AUCLUIIMHBI/MOYJIS TI0 Yy4eOHOMY TIJIaHy COCTaB/ISIeT:

| 110 OuHOM opme 0OyueHUs —

| 4

e
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| 4yac. |

3.1.

3aHATUN (OuHas hpopma obyueHus)

CrpyKTypa yueOHOU JUCIUIUTUHBI/MOAYIS AJ1st 00y4Jaroluxcs 1o BUam

CTpyKTypa 1 00BbeM AHCI{UIITUHBI
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3.2. CrpykTypa yuebHOW AUCLUITMHBI/MOAY IS AJIsi 00yJaroIUXCs 10 BUAAM
3aHATUN (04HO-3a0uHasi popmMa 0OydeHusi) - OTCYTCTBYeT

3.3. CrpykTypa yuebHOM JUCHUITUHBI/MOAY IS AJis 00yUaroluxcsi 1o BUJam
3aHATUN (3a0UHasn ¢popma obyueHust) - OTCYyTCTBYeT



3.4. CTpyKTypa yueOHOU JUCIUIUTUHBI/MO/Y IS AJ1s 00yUaroIuxcs 10 pa3ziesiaM v TeMaM JUCIUTITUHBL: (04Hast hopMa o0yueHMs)
IInaHupyemsbie Buapl yueoHo# paboThI
(KOHTpO/IpyeMbIe) KoHTakTHas padora
P:zz’g:;;;‘." - o g Bujbl 1 popMbI KOHTPOJIHLHBIX MepONPUATHH,
mocin : Hameronanue pasteros, Test 5 E Ly g E % E ofecreynBaroIMe Mo COBOKyl'lHOCTI:I TeKyIMit
¢dhopmupyemori(bIx) (hopma(b1) npoMexyTOUHON aTTeCTALH g g5 E- i 5| £% E & KOHTPOJIb yCHEBAEMOCTH;
Kommerenuuu(ii) 1 5 E § £ 3 g g E E E : (hopMBI IPOME)KYTOUHOT0 KOHTPOJIS
HHIHKaTOpPOB E t'&u [E § E E{ [E % E g E ycneBaeMoOCTH
KOMIIeTeHIIUH
IllecToii cemecTp
OIlK-2 Pazpen 1. Knaccudukariyv ¥ MeTO/IbI TIOTyYeHHsT AUCTIEPCHBIX 4 - - 8 @®OpMEBI TEKYILEr0 KOHTPOJIS
OIIK-1 CHUCTEM no pasgeny I:
na-oriK-2.1 Tema 1.1 2 - - 2 - Pa36op TeopeTHUeCKOT0 MaTepuana.
na-orI1K-2.6 [lpusHakd  OOBEKTOB  KOMIOMAHOM  XuMHH.  OCHOBHBIE - 3amura 1abopaTopHoi paboTe! Ne 1.1;
nA-OIIK-1.5 TePMHUHOJIOTUUECKUe TIOHATHS. Knaccudukalyu JUCTIePCHBIX
CHCTEM.
Tema 1.2 1 - - 4
TepMoarHaMUKa M KUHETHKA 00pa3oBaHust HOBOH (ha3bl.
Tema 1.3 1 - - 2
MeTo/ibl IOTyUeHUs1 AUCHEPCHBIX CUCTEM.
JIabopatopHast pabora Ne 1.1 - - 6 - -
CuHTe3 3MY/IBCHH U oOpalrieHue a3
N3yueHue CBOMCTB MeH.
OIlK-2 Pa3pen I1. OnTHueckue CBOMCTBA U METO/IbI aHaIM3a 6 - - 10
OIIK-1 JWCIEePCHBIX CUCTEM @DOpMBI TEKYILL[Er0 KOHTPOJIS
na-0OIK-2.1 Tema 2.1 3 - - 5 1o pasgeny II:
NO-0OIIK-2.6 Bupbl onitHueckyx siBJieHUM B IUCIIEPCHBIX CUCTeMax. - Pa36bop TeopeTHUeCKOro MaTepuarna.
na-oOriK-1.5 CaeTropaccesiHie. YpaBHeHre Pa3jes v ero aHanus. - 3amuTa 1abopaTopHOU paboThI
JMnupuyeckoe ypaBHeHue ['esiepa.. Ne 2.1;
Tema 2.2 3 - - 5 - kosutokBuyM Nel no paspenam I u 11
OrnTryeckre MeTOo/Ibl UCC/Ie[IOBaHUSI IUCTIEPCHBIX CUCTEM Ha /1abopaTOPHOM 3aHATHUH
JlaGoparopHas pabora Ne 2.1 - 6 - - - Cnaua omariHero 3aganust Nel.




IInaHupyemsbie Buapl yueoHo#H paboThI
(KOHTpO/IpyeMbIe) KoHnTakTHas padora = .
pe3yIbTaThI . o - - % Bupb! 1 ¢opMbI KOHTPOJIBHBIX MeponpnﬂTml,
OCBOEHHA: TE i (372 [T, T o E g g g . = " E o0ecrieyuBaroIIye 0 COBOKYIHOCTH TeKYIIUH
Kon(bl)v ¢opma(b1) IPOMEKYTOUHOM aTTeCTALlU ‘;‘-’ gz & £ § g ¥ & g R D
opmupyemoii(bix) = 2 £ B33 E E E = : ()OpMBI NPOMEXYTOUHOT0 KOHTP OISk
KoMmIeTenuu(ii) u E— ;U E E‘ E E: 5| 28 § g yCIeBaeMoCTH
HH/ANKATOpPOB ] a = TS T e = = 'S
JOCTHOKEHHS = ER | EAaEZ| EE O 8
Hedenometpus. OmpesiesieHre pa3MepoB YaCTUL] JUCTIEPCHOM 1o pasgeny II
ha3sbl.
OIIK-2 Pa3zgen IT1. TToBepXHOCTHOE HATSHKEHHE U aficOpOIusl. 6 - 10
OIIK-1 Tema 3.1 1 - 4 @DOpMBI TEKYIL[er0 KOHTPOJIS
na-0OIK-2.1 CBobojHast 3Heprus MoBepXHOCTU. [TOBepXHOCTHOE HATSDKEHUE, 1o pasgeny III:
na-oOI1K-2.6 TIPUYMHEI €T0 BO3HUKHOBeHUsl. [Ipuposa aicopOLMOHHbIX CUJL. - Pa3bop TeopeTHueCcKOro MarepHaa.
NJ-OI1K-1.5 Tema 3.2 2 - 2 - 3amuTa 1abopaToOpHOI PabOTHI
PaBHOBecHe Ha IpaHMLie pasziesia KUAKOCTh — ras. Ne 3.1;
dyHamMmeHTanbHOe a/icopbifoHHoe ypaBHeHre ['ub6ca. Teopus - Ko/smokBuyM Ne? mio pasgeny III Ha
MOHOMOJIEKYJ/ISIpPHOM aficopbimu JI3HrMiopa. 71ab0paTOPHOM 3aHSITUU
Tema 3.3 2 - ) - Caua gomarirHero 3aziaHust Ne2,
YpaBuenusi ®peitHamixa u TemkrHa. Teopust o pasgeny 11
TOJIMMOJIEKYIApHO agcopbormu BOT.
XpomaTorpadusi.
Tema 3.4 1 2
Apresus. fIByieHre pacTeKaHWsl M CMauyuBaHUs, KpaeBOW yroJ
CMauyuBaHUsI.
JTaboparopHast paboTa Ne 3.1 - - 6 -
Apicopbiiysi Ha TpaHuIle pa3ziena da3: >KUJKOCTD - ra3
JTaboparopHast pabota Ne 3.2 - - 6 1 -
Apcopbuysi Ha rpaHuLie pa3gena ¢da3: TBep/oe TeJlo - PaCTBOD
OIIK-2 Pa3pen IV. [IoBepXHOCTHO-aKTUBHEIE BellleCTBa 1 10 @®OpMEBI TEKYILEr0 KOHTPOJIS
OIIK-1 Tema 4.1 b - 4 o pasgeny IV:
M-OIIK-2.1 Knaccudukarys v ob1jas XxapakKTepucTHKa MOBePXHOCTHO- - Pa3bop Teopernyeckoro marepuara.
N-OIIK-2.6 AKTHBHBIX BELeCTB. - 3amuTa 1abopaTopHOM paboThl
H,Z[-OHK-lS Tema 4.2 2 4 Ne 32,
VICTMHHO PacTBOPUMBIE M KOJUIOU/HbIE MOBEPXHOCTHO- - Caaua jomalunero 3ajanus Ne3.




IInaHupyemsbie Buapl yueoHo#H paboThI
(KOHTpO/IpyeMbIe) KoHnTakTHas padora = .
pesy/IbTaThl . v = - % Bupb! 1 ¢opMbI KOHTPOJIBHBIX MeponpuATHH,
OCBOEHHA: TE i (372 [T, T o E g g g . = " E o0ecrieyuBaroIIye 0 COBOKYIHOCTH TeKYIIUH
Kop(b) - g 95 | &= S&| §E = KOHTPOJIb yCIIeBaeMOCTH;
» ¢opma(b1) NpoMe)KyTOUHO# aTTeCTaLi . T . S _BRE| & 5
opmupyemoii(bix) = =g | 535 5| E¢g £ ()OpMBI NPOMEXYTOUHOT0 KOHTP OISk
KOMITeTeHuu(it) U g 25 E" B g 5| 282 $ g yCreBaeMoCTH
HMH/UKaTOPOB 5l a = TS T & F =R
JOCTIKeHHUst = E® | Easzi| BEE O 2
akTHBHBIe BellecTBa. IIpaBusio [Jroko-Tpaybe. YpaBHeHUe 1o pasgeny IV:
[I1ImKOBCKOrO.
Tema 4.3 2 2
Mexanu3m murjesioobpaszosanus. KKM, I'V16.
Comobunmzanus. Motolee neiictere ITAB.
JlabopartopHasi pab6ota Ne 4.1 6
Konpgykromerpuueckuii Metos onpegenenuss KKM TTAB.
Paszgen V. 371eKTPOKMHETUUECKUE SIBJIEHUS] B IUCIIEPCHBIX CU- 6 8 @DOpMBI TEKYILLEr0 KOHTPOJIS
cTeMax. To paszeny V:
Tema 5.1 3 5 -Pa3bop TeopeTHUUeCKOTO MaTepuara.
OnekTpodope3s, 37IeKTPOOCMOC, TIOTEHITNAJIBI TEUEHUS U - 3anuTa 1abopaTopHOU paboThI
CceJlMMeHTaL1u. Ne 4.1
Tema 5.2 - Ko/okBuyM Ne3 mo pa3genam IV u V Ha
MexaHn3Mbl 00pa30BaHus 3apsi/ia Ha MOBEPXHOCTH pa3zena ¢as. 3 3 n1abopaTopPHOM 3aHATHH
CTpoeHue KO/UIOMHOU MULe//Tbl. Y paBHeHMe ['yu-UenmMeHa.
ITpakTrueckoe MpUMeHeHHe 37IeKTPOKUHETUUeCKUX SBJIEHUN.
JlabopartopHasi pabota Ne 5.1 6
OrnpefenieHre 3aBUCUMOCTH NOpOTa KOaryJIsiuu 307151 OT 3apszja
HMOHAa-Koarysisropa
Pa3gen VI. ¥YcTolyMBOCTb AUCIEPCHBIX CUCTEM 8 10 @DOopMBI TEKYILero KOHTPOJI
Tema 6.1. 1 2 1o pasgeny VI:
YcnoBus TepMOAMHAMUUECKON YCTOMUMBOCTU [TUCTIEPCHBIX -Pa3bop TeopeTHUeCKOTO MaTepuara.
cucTeM. B3aMOCBSI3b KNHETUUECKOM U arperaTuBHOU - 3amuTa 1abopaTopHOI PabOTHI
YCTOWUYMBOCTH JUCTIEPCHBIX CUCTEM. Y paBHeHue Jlaruiaca- Ne 5.1;
ITeppeHa. - Ko/u1okBUyM Ned o pa3peny VI Ha
Tema 6.2. 2 2 J1abopaTOpHOM 3aHITHUH

Kunertuka koaryssumu. Koarysauus snekrpoaurtamu. [1pasusio

- Cpaua gomartuHero 3aganus Ned.




IInaHupyemsbie Buapl yueoHo#H paboThI
(KOHTpO/IpyeMbIe) KoHnTakTHas padora = .
pe3ynbTaThI o 2 Bupp! ¥ (hopMBI KOHTPOJIEHBIX MEPOIPHUSITHH,
0CBOEHHSA: E o Z 3 g g o0ecreurBaKIHe M0 COBOKYIMHOCTH TeKYIUN
HaumeHoBaHue pa3/ie/noB, TeM; g £ & = Sg| 5 d g
Kog(bI) » g g = & 83| § ¢ = KOHTPOJIb YCIIeBAeMOCTH;
» ¢opma(b1) NpoMe)KyTOUHO# aTTeCTaLi . T . S _RE| F & g 5
opmupyemoii(bix) = =% | E35:| E¢ £ ()OpMBI NPOMEXYTOUHOT0 KOHTP OISk
KOMITeTeHuu(it) U g 25 & = £ 22 $ g yCreBaeMoCTH
MHAMKATOpPOB 5 o E 58 e = = =]
JOCTIKeHHs1 = E&8 | RasEz| FE O a
Myneue-T'apau. Teopus JPJIO. 3ammura 3071eit pacTBopamMu 1o pasgeny VI
BMC.
Tema 6.3. 2 2
bpoyHoBcKoe Br>KeHHe. YpaBHeHue DiiHIITeiHa-CMOIyX0B-
ckoro. uddysus B KO/UIOUAHBIX cucTeMaxX. OcMOTHUecKoe
JlaBjieHre JIM030/1ei.
Tema 6.4. 2 2
CeMMeHTaI[MOHHBIN aHa/IN3.
Tema 6.5. 1 2
Knaccudmkaiyisi v CBOWCTBA MOJTUAIEKTPOTUTOB.
W30351eKTpruecKoe COCTOSTHUE U pacyeT U303/1eKTPUYECKON
TOUKH. J71eKTpodope3 Oe/KOB.
3aueT C OL[eHKOM 36 - 36 56 3aueT 1o 6uaeTam
HUTOI'O 3a yeTBépPTHINI CeMeCTP 36 36 56 128




3.5.

KpaTtkoe cojiepykanuie yueOHON AUCLUTIIAHEI

Ne i

HaumeHoBaHMe pa3jesa U TeMbI
JUACIHUILTHHBI

Copep:xaHue pa3jesa (TeMbl)

Pa3pen 1. Kiaccudukaiiyy ¥ MeTo/ibl IOTyUeHus AUCTIe

CHBIX CHUCTeM

Tema 1.1 IMpusHaku  00BEKTOB  KosougHoi | BBogHOe 3aHATHe. OCHOBHBIE TEPMUHO/IOTHUECKHE
XUMUMN. noHsTusi. Knaccudukauyy JUCTiepCHBIX CUCTEM
[Tpu3HaKy 00BEKTOB KOJUIOUAHOW XUMUH.
OCHOBHBIe TeDMHUHOJIOTHYECKUe TTOHATHSI.
Kraccudukayy AUCriepcHbIX CUCTEM
Tema 1.2 TepmojyHaMyKa U KUHETUKa JycrnepcHOCTS, yenbHasi IOBepXHOCT,
oOpa3oBaHus HOBOM (a3bl. MOBepXHOCTHasA 3Heprusi. MeTo bl HU3nuecKon 1
XUMUYeCKOM KOH/|eHCaljuy IIpY T0/1yuYeHUn
JIMCTIEPCHBIX CUCTEM.
Tema 1.3 MeTopbl OMy4YeHHsl AUCTTePCHBIX MexaHnueckoe U3MesibueHNe, MeJIbHULbI U IpyTHUe
CUCTEM. YCTPOWCTBA /I MTOTyYeHUs AUCIIEePCHBIX CUCTEeM;
TIeNITU3aLMs.
Pa3pen II. OnTrueckye CBOMCTBA M METO/bl aHA/IK3a AUCIIEPCHBIX CUCTEM
Tema 2.1 Bupbl ontrueckyx siBjieHUH B OddexT cBeTOpaccesiHusl, CBONCTBA PaCCesTHHOTO
JVCTIEPCHBIX CHCTeMaXx. CBeTa, aHa/ln3 ypaBHeHus Penes. Y cnoBus
CgeropaccesiHMe. YpaBHeHue Pajesu | mpuMeHeHMs SMIIMPUUYECKOro ypaBHeHUs I'entepa.
€ro aHasms. OTnune onasecLeHLM 0T (pIyopecLieHIHH.
OcobenHocT abcopb1IMK CBeTa JUCTIePCHBIMHU
CUCTEMaMH.
Tema 2.2 OnThueckye MeTO/bI UCCIeJOBaHNS OnTrueckasi MUKPOCKOTIHS, HedeIoMeTpus,

AUCIIePCHBIX CHUCTEM

TypOuarMeTpus, (GHOTOH — KOppe/sIIMOHHAs
CTIEeKTPOCKOMHSI.

Pa3zpen IT1. TToBepXHOCTHOE HATSDKEHUE U aicOpOIHs

Tema 3.1 CB000/THas SHEPTHS TOBEPXHOCTH. IToHsATHE CBOOO/IHOM SHEPTHs TOBEPXHOCTH, THITBI
[ToBepXHOCTHOE HaTsDKeHUe, IPUYMHBI ME>XXMOJIEKY/ISIPHBIX B3aUMO/IENCTBUM; TIPUYNHBI
ero BO3HUKHOBeHwus. [Ipyuposa BO3HUKHOBEHMS [IOBEPXHOCTHOI'O HATSKEHUS.
a/ICOpPOLIMOHHBIX CHII. [Tpupoga agcopOLMOHHBIX cuil. Pu3ndecKas U

XUMWYeCKas a/icopOIwsl.

Tema 3.2 PaBHOBecue Ha rpaHulie paszesna [MoHsiTHEe 06 MOBEPXHOCTHO-AaKTUBHBIX U
JKALKOCTB — ra3. @yHjaMeHTa/lbHOe TOBEPXHOCTHO-MHAKTHUBHBIX BeljecTBax. [IpuHimn
azcopburoHHoe ypaBHeHue ['nb6ca. He3aBUCHUMOCTH JleHrmiopa. AHamu3
Teopust MOHOMOJIEKY/ISIDHOH aficopOrvy | dhyHAaMeHTaIbHOTO a/IcOPOIMOHHOTO YPaBHEHHUS
JIsHrMIOpa. I'n66ca.

Tema 3.3 YpaBHenusi @pelidmixa u TeMKrHa. AHanmu3 ypaBHeHUsI [I0JIMMOJIeKY/ISIPHOM
Teopus oMMMOJIEKy/IsIpHOH agcopbiyu | agcopbiuu BOT. MeTozb! onpe/iesieHus yiembHON
BOT. TIOBEPXHOCTH a/icopOeHTOB. [TpuHLMT
XpomaTtorpadusi. xpomartorpaduueckoro pas/eieHusi cMecei

BeriecTB. ['a30Basi ¥ )KUAKOCTHasi XxpomarTorpadusi.

Tema 3.4 Apresus. fIBneHue pacTekaHUst U Koresus u aaresus. YpasHenue FOHra, ypasHeHue

CMauvBaHUs1, KPaeBOU yTo
CMayrBaHusl.

[Jronpe-FOHra. Metozp! onpe/iesieHust KpaeBoro
yroJsia CMauyvBaHusl.

Pa3pen IV. TloBepXHOCTHO-aKTUBHBIE BelllECTBA

Tema 4.1 Knaccudukanys v obias NoHo- u HemoHoreHnHbie [TAB. NctuHHO
XapaKTepUCTHUKA MIOBEPXHOCTHO- pacTBOPUMBIE U KOJIJIOU/IHbIE TOBEPXHOCTHO-
aKTHUBHBIX BEIIEeCTB. aKTHBHbIE BeleCTBa.

Tema 4.2 WctunHO pacTBOpuMbIe U KosutougHble | CBolicTBa 1 MexaHU3M [IeHCTBUSI UICTUHHO
TOBEPXHOCTHO-aKTUBHbBIE Bell[eCTBa. PacTBOPUMBIX U KOJIJIOWJHBIX TOBEPXHOCTHO-
IMTpasuno [Trokno-Tpaybe. ¥ paBHeHUe akTUBHBIX BewecTB. ['JIb
[II1IKOBCKOTO.

Tema 4.3 MexanusMm muriennoobpazoBanuss. KKM | Muniennoobpasopanue B pactsopax ITAB; siByieHne
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Comnrobmm3anusi. Morolriee feiicTBre
ITAB.

comobunmzarun. CTpoeHHe MUIIe/UT HOHO- U
HeroHoreHHbIX [TAB. Metoap! onpegenenns KKM.
OripefiesieHrie TTIOBEPXHOCTHON aKTUBHOCTH T10
W30TEPMe MOBEPXHOCTHOTO HaTshkeHus [TAB.

Paspesn V. O/eKTpoKMHeTUUeCKUe sIBJIeHUs] B IUCIIePCHBIX CUCTeMax

Tema 5.1 Onektpodopes, 3/1eKTPOOCMOC, [IpruyiHbI BO3HUKHOBEHUSI W aHAa/IU3
MOTeHLIMa/bl TeUeHUs U CeJUMeHTaLMu. | 3/1IeKTPOKMHETUUEeCKUX SIBJIEHUH B JUCTIEPCHBIX
cucTeMax
Tema 5.2 MexaHu3Mbl 06pa3oBaHus 3apsijja Ha OG6pa3oBaHe 3aps/a Ha TOBEPXHOCTH paszena a3

M0BepXHOCTH pa3zena ¢a3. CTpoeHue
KOJIJIOW/IHOW MULIe//Ibl. Y paBHeHHe
I'yu-Yenmena.

ITpakTHueckoe np¥MeHeHue
3/1eKTPOKUHETHUECKUX SIBIeHUH.

TIPU JUCCOLIMALMY TOBEPXHOCTHBIX Py, IyTeM
Jl0CTpauBaHUsl KPUCTA/LINYECKOU pelleTKH
arperara, 1yTeM aficopOLMy HOHOB Ha Mexda3Hoi
rpanutie. [19C, aHanus ypasHenus I'yu-Uenmena.
KoHlieHTpaloHHas U HeUTpaau3aliioOHHast
KOaryJisiLiysi 30J1ei.

Paspen VI. YCTONUMBOCTG AUCTIEPCHBIX CUCTEM

Tema 6.1 YcoBus TepMOAUHAMHAYECKOH ITondTre o TepMOAMHAMUYECKOH YCTOMYMBOCTH
YCTOMYMBOCTH AWCTIIEPCHBIX CUCTEM. JIUCTIePCHBIX cucTeM. PaKTOPbl YCTOMUMBOCTH.
B3anMoCBs3b KUHETHYeCKOU 1 KuneTHKa Koary/isiiyy; 6bicTpasi U MeZljieHHast
arperaTMBHOW YCTOWYHMBOCTH KOaryJIsiLys.
JIMCTIEDCHBIX CHCTEM.

Tema 6.2 bpoyHOBCKOe ABrKeHue. YpaBHeHue Amnanus ypaBHeHUs1 JiHILTeliHa-CMO0J/1yX0BCKOTO.
OinHiuTeliHa-CMOJTyXOBCKOTO. OcobeHHoCTH TIpoLjeccoB Auddy3un B TMO307IIX.
Ouddy3usi B KOMMOUAHBIX CUCTEMAX SIBnenune ocmoca. OcMOTHYeCKOe [jaB/ieHue
OcmoTHYecKoe iaBjieHue JTM030J1€eH. YpaBHenuve Baut-T'oddda.

3.6. OpraHu3arysi CaMOCTOSITe/TbHOM Pab0ThI 00YYarOIIUXCS
CamocrosiTenbHasi paboTa CTysieHTa — oOsi3aTesibHasi YacTh 00pa3oBaTe/IbHOTO TIpOIiecca,

HarpaB/ieHHasi Ha pa3BUTHE FOTOBHOCTU K TIPOdeCCHOHaIBbHOMY U JIMUYHOCTHOMY CaM000Opa30BaHMUIO, Ha
NIPOEKTHUPOBaHMe JiabHelIero 06pa3oBaTelbHOrO MapLIpyTa v podeCcCoHaTbHOU Kapbephl.

CamocrosTenbHass pabora 00y4arLUXCs TIO0 AWCLUIUIMHE OpraHW30BaHa KakK COBOKYITHOCTb
ayJJUTOPHBIX ¥ BHEAYJTUTOPHBIX 3aHATHN U pab0T, 00eCrieunBaroIUX YCIEITHOe OCBOEHUE TUCIUTITMHBI.

AynuTopHasi camocTosiTe/lbHasi paboTa 00ydarouxcsi o JUCLIMIIIMHE BBITMOJIHSETCS Ha y4eOHbIX
3aHSITUSIX T10/] PyKOBOZICTBOM TIpero/iaBaTesisi U 10 €ro 3a/[aHui0. AyJUTOPHAas CaMOCTOsITe/TbHast paboTa
oOyuaroluxcss BXOAWT B OOIMM 00beM BpeMeHH, OTBEeJIEHHOTO YueOHBIM IIJIAaHOM Ha ayJHUTOPHYIO
paboTy, ¥ perjaMeHTHUPYeTC sl PaCITUCAaHUEeM YUeOHbBIX 3aHSATHIM.

BHeayauTopHasi camocTosiTesbHasi pabota oOyuaroluxcs — ITUIaHUpyeMast yueOHas, HayuyHO-
UCC/eloBaTe/TbCKasi, MpakTHueckasi pabota 00ydaroIuxcs, BBITIOHSIEeMass BO BHeayJUTOPHOe BpeMs TI0
3a/IaHUI0 U TIPU MeTO/IMYeCKOM PYKOBOJICTBe TIperiojiaBarerisi, HO 6e3 ero HermocpeCTBEHHOTO yYacCTHs,
pacrucaHieM yueOHbBIX 3aHSATHHI He PerjlaMeHTHPYeTCs.

BHeayauTopHast caMocTosiTe/IbHast paboTa 00yJaromuxcs BK/IFOUaeT B ce0st:

- TIO/ITOTOBKY K JIEKI[USIM, JTabOpaTOPHLIM paboTaM | 3aueTy;

- MPOBe/IeHHWEe pacueToB I10 SKCIIePUMEHTa/NbHbIM  3HAUeHHsM,

BBITTO/THEHUH J1Tab0paTOPHBIX PadoT;

- TMO/ITOTOBKA K KOJIJIOKBUyMaM B TeUeHHe CeMecTpa.

CamocrosTenbHass paboTa 00yJaroIMXcsl ¢ yuaCcTUeM TperojiaBaTesisi B popMe MHOM KOHTaKTHOM
paboThI MpelycMaTpUBaeT IPYMIOBYIO U (WIM) UHAUBUYATbHYIO Pab0Ty ¢ 00yUYaroIUMUCS U BKIHOUAeT
B ce0st:

- MpOBe/ieHHe  WHJUBHUAYANbHBIX U
TemMam/pa3ziesiaM JUCLIATIIUHBI;

MOJIyUeHHbIM  TIpU

TPYNMOBbIX  KOHCY/JbTalMd MO  OTZAeIbHbIM
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3.7. [TprMeHeHHe 37IeKTPOHHOTO 00yUeHusl, JUCTAHIJMOHHBIX 00pa30BaTe/TbHbIX
TeXHOJIOTUN

[Tpu peanu3aliu MNporpaMMbl yueOHON AUCLUTIMHBI/YU4eOHOrO MOAY/S 3/IeKTPOHHOE
o0yueHHe U AUCTAHIIMOHHBIE 00pa3oBaTebHbIE TEXHOJIOTHUH He TIPUMEHSFOTCS.

B anekTpoHHYI0 00pa3oBaTesibHYIO Cpefy, 1O He0o0XOJWMOCTH, MOTYT OBbITh TIepeHeCeHBI
OT/ie/IbHbIe BU/BI yueOHOM JesTe/TbHOCTH:

HCIO0/Ib30BaHUe 00beM, | BK/IIOUEHHE B yUeOHBIH
ucnoans3oBanve 30 u 10T
30 u 10T yac npouecc
CMeLlIaHHOe JIEKLIU 36 B COOTBETCTBUH C
oOyueHue JlabopaTopHbIe PAOOTHI, KOIJIOKBUYMBI 36 pacnucanuem y4eGHbIX
3aHITUN
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PE3YJ/IbTATBI OBYYEHMWSA 110 AMCHUIVIMHE, KPUTEPM OLJEHKHA YPOBHSAA CO@OPMHUPOBAHHOCTHU

KOMITETEHIIN, CHCTEMA U IIIKAJIA OIIEHNBAHUSA

4.1. CooTHeceHUe TUTaHUPYEMbBIX pe3y/IbTaToB 00ydeHus C yPOBHSAMHU C(hOPMHUPOBAHHOCTH KOMITeTeHITHH(i1).
Yposnu Wtorosoe Ouenka B IToka3are ypoBHsi C)OPMHPOBAHHOCTH
c(hOpMHPOBAHHOCTH | KOJIMYECTBO 0A/I/IOB nATHOA/ILHOM > = =
. . YHHBepCa/IbHOH(-bIX) Oo6menpodeccrnonanbHoi (-b1x) | IIpodeccnoHanbHOM (-bIx)
KoMIeTeHIHH(-i1) B 100-0a/1/1bHOM cucreme - - .
KoMIeTeHuu(-i) KOMIIeTeHIHH KoMIeTeHIuu(-i)
cucreme 0 pe3y/bTaTaM OTTK-1: M-OTK-1.1
10 pe3y/IbTaTaM TeKyIei U OIK-3: 1 ,H-OHK-3.1
TeKyIei u NPOME)XXYTOYHOM
MPOMEXXYTOUHOH arTecTanuu
arTecTanuu
OO6yuaroruiics:
- HCUepITbIBAOIIIe U JIOTUUeCKW CTPOWHO M3/araeT yueOHbIM MaTepuar, yMeeT CBSI3bIBaTh TEOPHIO C
MIPaKTUKOM, CIIPABJISIETCS C pPellleHreM 3aJau npodecCcroHaIbHOM HarlpaB/IeHHOCTH BBICOKOTO YPOBHS
CJIO’KHOCTH, TIPABUJTBHO 000CHOBBIBAET MPUHSATHIE PeIlleHus;
- aHa/TM3UPYeT U CUCTeMaTHU3WPYeT U3yueHHBIM MaTepuan ¢ 000CHOBaHHEM aKTyaJbHOCTH ero
WCITI0/Tb30BaHMs B CBOEH Mpe/IMeTHOM 00/1acTy;
- 3HaeT MHHOBAL[MOHHbIE HATIPABJIEHUS B TE€XHOJIOTUM TIPOM3BO/ICTBA YIIAKOBOUHBIX U MOJIUTPahuIeCcKux
MaTepuasoB;
BBICOKUI 3aUTeHO - YMeeT 3KCIIePUMEHTA/ILHO OIpe/esATh [1apaMeTpbl AUCIIePCHBIX CUCTEM.

- BJIa/IeeT HOBEHIIIMMU METOIaMH UCC/IeIOBaHUsA B 00/1aCTH KOJIJIOUIHON XMMUH;

- 3HaeT BO3MOKHOCTH Pa3/IMUHbIX KOJIJIOWAHO-XUMUUEeCKUX MEeTOZO0B /IJIsl U3yueHUsi MaTepUasoB.

- BJIa/leeT HaBbIKaMH TJIAHUPOBAHUS SKCTIePUMEHTa, TIPOBe/IeHHs UCCieZioBaHui, 00001IeHusT 1 aHai13a
T0J/TyYeHHBIX pe3y/IbTaToB.

O6yyarormuiics:
F3HAaeT TeopeTUYeCKre OCHOBBI KOJUIOUJHOU XUMUH.
- YMeeT HaXO/IUTh CBSI3b 3aKOHOMEPHOCTel KOJJIOUHON XUMHUU C HAaTyPaJbHBIMA U CUHTETUUECKUMU
MaTepuasiaMy, TPUMeHsIeMBbIMH [IJ1s1 TIPOM3BO/ICTBA YIIAKOBKH.

- B/Ia/leeT MeTO/IaMU OTpe/ie/IeHHs1 KOJUIOU/JHO-XUMUYeCKUX TTapaMeTPOB MOMMEPHBIX MaTepHaoB
NOTyCKaeT eJMHUYHbIe HerpyOble OlIMOKU
- 3HaeT yC/I0BUsI BbIOOpa TpOBeJeHHsl KOJUIOMJHO-XUMHUYECKOro UCC/Ie0BaHMUsI.

- yMeeT aHa/IM3UPOBaTh [10/IyYEHHYHO OMbITHBIM NIyTeM MH(QOPMAaLUIO U BbIE/SITh OCHOBHbIE Pe3yJ/IbTaThl.
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- Bj1azieet CII0COOHOCTBIO K TIOHUMAHUIO 3aBUCUMOCTH CBOMCTB MaTepurajioB OT MPUPO/JbI XUMHUYECKOI

CBSI3U U MeXXMOJIEKY/ISIPHBIX B3aUMO/1eHiCTBUI.

TIOBbILIIEHHbIH 3auTeHO - IPAaBWILHO TIPUMEHSIET TEOPETHUECKHE TI0JIOXKEHHS TP PeIlieHHH MPAKTHUEeCKHX 3a/jau
npo¢eCcCUOHABHOM HAMPaB/IEHHOCTH PAa3HOTO YPOBHSI CJIOXKHOCTH
OTBET OTPa’kaeT MOJIHOe 3HAHKMe MaTepuaJa, C He3HAuUTe/TbHbIMU MPobesiaMu
OO6yyaroruiics:
- UCIIBITBIBAET 3aTPYAHEHUsI B IPUMEHEHUH TeOPETUUECKUX MOI0XKEHHH MPU PeLleHNUH TIPAKTHUeCKUX
3a/1au Mpo¢eCcCHOHATBHOMN HaIpaB/IeHHOCTH CTaHJAPTHOTO YPOBHSI CJIOXKHOCTH, He BJIaJleeT
6a30BbIii 3auTeHO HeoOXOAUMBIMH /IJIs 9TOr0 HABBIKAMHU U TPUEMAMHU;
- C TPYZOM OPHUEHTHUDPYETCSl B TEPMHUHOJIOTHH, TTyTaeT MOHSITUS
- He 3HaeT yCJIOBUH BbIOOpa MpOBe/ieHust KOJJIONJHO-XUMHUUECKOT0 NCCIe/I0BaHMSI.
- He yMeeT aHa/IM3UPOBaTh IOJIyUeHHYIO OIBITHBIM ITyTeM HH(OPMALUIO, U BBI/E/ISITE OCHOBHBIE
pe3y/bTaThl.
- Marepuana;
OTBET OTPa’kaeT B 11eI0M C(OPMHUPOBAHHEIE, HO COZiep)Kalljfie He3HaUHTeIbHbIe ITPobeIbl 3HaHW,
JIOTTyCKalOTCs TpyOble OIIMOKH.
OOyyaroruiics:
- JeMOHCTpHpPYeT hparMeHTapHbIe 3HAHKsI TEOPETUUECKOT0 U MPAKTUYeCKOT0 MaTepual, JOMyCcKaeT
rpyOble OLIMOKH [P €ro M3/I0KeHHUH Ha 3aHSTHSIX U B X0/le TIPOMEKYTOUHOH aTTecTaluy;
HU3KUH He 3aUTeHO - UCIIBITBIBAET CEPhE3HbIE 3aTPYJHEHUS B IPUMEHEHUH TEOPEeTUUECKUX TTOJIOKEHHUH TIPU PellieHUH

MPaKTHUECKUX 3ajiau MPodeCCHOHaIbLHOM HallpaBIeHHOCTH CTaHJAapTHOTO YPOBHS C/IOKHOCTH, He B/IaZieeT
HeoOXO0IMMbIMH /IJIst 9TOT0 HaBbIKAMH U TPUEMaMH;

- He CriocobeH aHaIM3UPOBaTh MOTYUYeHHYIO OIBITHBIM ITyTeM WH(OPMAL[IO, ¥ BbIZe/IATh
OCHOBHbBIE Pe3y/IbTaThl;

- BBITIOJTHSIET 3a/JaHKst TOJILKO 110 06pasily U o/l PyKOBO/CTBOM ITPEIio/jaBaTeis;

— OTBET OTpa)kaeT OTCYTCTBHE 3HAHUI Ha 6a30BOM YPOBHE TEOPETUUECKOTO ¥ TIPAKTHUECKOTO MaTepuasia
B 00beMe, HeOOXOJUMOM [IJ1s1 Aa/ibHeHIIIel yueobl.

5. OLIEHOYHBIE CPE/ICTBA JI/II TEKYIIET'O KOHTPOJISA YCIIEBAEMOCTH Y1 ITIPOMEXXYTOYHOM ATTECTAIIVIH,
BK/IFOYASA CAMOCTOATE/IBHYIO PABOTY OBYUYAROHINXCH

[Tpu mpoBeeHWM KOHTPOJSI CAMOCTOSITE/IbHOW pabOThl OOYYarolUXCsi, TEKYI[er0 KOHTPOJISI U TPOMEXYTOUHOW aTTecTalud 1o yuyeOHOMU
mucuuriiHe KossonaHass XUMUsi  TIpOBepsieTCsl ypPOBeHb C(OPMHUPOBAHHOCTH Y OOYYaroL[UXCsi KOMIIETeHL[MM U 3arlaHMPOBaHHBIX pe3yJ/bTaTOB
00yueHust TI0 AUCLUTUIMHE (MOJYJTFO), YKa3aHHBIX B pa3/esie 2 HaCTOSIIelH MPorpaMMBbl.
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5.1. @DOopMBI TEKYLLEr0 KOHTPOJIS YCI1eBaeMOCTH, TIPUMePbI TUTIOBIX 3a/JaHUM:
Ne nnn @DopMBbI TEKyLIero KOHTPOJIsA IIpuMepsI THIOBBIX 3afaHUH
1. Boripocs! K KO/I0KBUYMY 110 pasgeiny 1 1.IIpy3HaKu 0OBEKTOB KOJITIOMJHOU XUMUH.
2.OCHOBHBIE TEPMUHOIOTUUECKUE TIOHSATHS.
3. Knaccugukaiiyy AUCTepCHbIX CUCTeM TI0 arperaTHOMY COCTOSIHUIO.
4.Knaccudukanuy AUCTIepCHBIX CUCTeM TI0 pa3MepaM YacTHUL] JUCIIepPCHOM (as3bl.
5.Knaccudukanuy [AWCIepcHbIX CUCTEM TI0 CTelleHU B3auMOJeNCTBUSL [JucliepCHOM  (hasbl
JIWCTIePCUOHHOMN CpeJoi.
6.Knaccudukaiyisi IoprucTBIX CUCTEM.
7. TepMoAVHAMUKA U KMHETHKa 00pa3oBaHust HOBOH (ha3bl.
8.MexaHryecKkue MeTO/ibl ITOJIyUeHUs! JUCTIEPCHBIX CUCTEM
9.MeToj nony4eHus: AUCTIEPCHBIX CUCTEM ITyTeM XMMHUUeCKOl KOHJjeHCaliy
10.ITenrTn3auus.
2. Bornpoce! K KO/IJIOKBUYMY 110 paszeny 2 1. Bupl ONTUYECKUX sIBJIEHWH B JUCIIEPCHBIX CUCTEMaX.
2. CBeTopaccesiHue.
3. Otnume omanecieHIUH OT (QyopecLeHLN .
4.YpaBHeHue Pases u ero aHamus.
5.IIpupojHble NposiBIeHUs] CBeTOpaCcCessHUs.
6. OcobeHHOCTH abCOPOIMY CBETA AMCITIEPCHBIMHM CUCTEMAMMU.
7.2Mnupuueckoe ypasHeHue I'esiepa.
8. OnTnueckast MUKPOCKOIHS.
9.HedenomeTpus 1 TypOUAUMETpUSL.
10.9P0TOH-KOppeIsILMOHHAS CMIEKTPOCKOIHUSL.
3. Bonpock! K KOJJTIOKBUYMY M0 paszeny 3 1. TIpupoga afcOpOIIMOHHBIX CHIL.

2.CBobo/1Has SHeprys OBepXHOCTH. [T0BepXHOCTHOE HATSPKEHHE, IPUUUHBI €70 BO3HUKHOBEHUS.
3.IToBepXHOCTHO-aKTUBHbIE U — UHAKTUBHBIE BelllecTBa. [IpuHIMI He3aBUCUMOCTH JIeHrMiopa.
4.Ancop6imsa. Bumsl afgcopOiyu.

5.PaBHOBecue Ha rpaHuLie paszesna XXUAKOCTh — ra3. yHJaMeHTanbpHOe a/icOPOIMOHHOE ypaBHeHNe
I'n66ca.

6. PaBHOBecue Ha rpaHulle pas/iesia TBep/0e — XUIKOCTb. Teoprsi MOHOMOJIEKY/IIPHOM azcopOLmu
JIsHrmropa.

7.¥YpaBHeHus: ®peitHanxa u TeMKHHa.

8. PaBHOBecCHe Ha rpaHuLle pa3jena TBepoe — ra3. Teopus MOIMMOeKY/IIpHOU aacopbiuu BIT.
9.0mnpesiesieHye y1ebHON OBEPXHOCTH a/ICOPOEHTOBR.
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Ne

@DopMbI TeKyL1ero KOHTPOJIs

IIpuMepsI THIIOBBIX 3aaHHI

10.XpomaTorpadusi.
11.Apre3us. IBneHue pacTeKaH!s M CMauvBaHWsl, KDaeBOW Yro/l CMauMBaHUsI.

Boripoch! K KO/UIOKBUYMY TIO pa3zeny 4

1.MoHo - u HenoHoreHHbie [TAB.

2.AnnoHoakTuBHbIe [TAB.

3.KatnoHoaktreHble I[TAB.

4 AmdommtHeie [TAB.

5. VIcTUHHO pacTBOpUMBIE U KOJIJIOUJHBIE [I0BePXHOCTHO-aKTUBHBIE BellleCTBa.

6.CBolicTBa 1 MeXaHU3M JIeMCTBUS ICTUHHO PAaCTBOPUMBIX U KOJIJIOUAHBIX TTOBEPXHOCTHO-aKTUBHBIX
BellleCTB.

7.T'J1b

8.MunennoobpasoBanue B pactBopax ITAB; cTpoeHre MuLie/1 HOHO- U HeHMOHOTeHHbIX [TAB.
9. fIBnenue comoOUM3aLUN.

10.MeTtopp! onpefenenus KKM. OnpefeneHre MOBePXHOCTHOW aKTUBHOCTH 110 U30TEpMe
TOBEPXHOCTHOrO HatsokeHus [TAB.

11.Motortee neiicteue ITAB.

Bompock K KO/JIOKBUYMY TI0 pasfeny 5

1.0nbiTHI Peticca.

2.2nektpodopes, 3MeKTPOOCMOC, TTOTeHIUA/IbI TeUeHUs U CeJUMeHTaLMu.

3.IIpuumHBI BOSHUKHOBEHHWSI Y aHAIU3 37IeKTPOKUHETUUEeCKUX SIBJIEHUN B AVCIIEPCHBIX CUCTEMAaxX
4.MexaHW3MbI 00pa30BaHUs 3apsi/ia Ha TIOBEPXHOCTH paszena das.

5.06pa3oBaHue 3apsiJa Ha MOBEPXHOCTH pa3zena a3 npu JUCCOLMay TOBEPXHOCTHBIX IPYTIIL.
6. Obpa3oBaHue 3apsA/ia Ha MOBEPXHOCTH pa3jena ¢a3 MmyTeM JOCTPauBaHUs KPUCTA/ITNUECKOH
PeIeTKU arperara, myTeM aJicopOIvy HOHOB Ha MeXK(a3HOM TpaHuIle.

7.Ctpoenue 13C,

8.CTpoeHue KOIOUAHON MULIe/IBI.

9.YpaBHenue I'yu-UernmeHa.

10.KoH1eHTpallMOHHas U HelTpanu3aloHHast KoaryJsiiys 30/1ei.

11.TIpakTUueckoe rpuMeHeHue 3/IeKTPOKMHeTUUEeCKUX sIBJIeHUM.

BoripochI K KO/UIOKBUYMY TIO pa3zeny 6

1.YcnoBusi TepMOMHAMUYECKOW YCTOMUNBOCTH JUCTIEPCHBIX CHCTEM.
2.B3aumMoCBs3b KUHETHUEeCKOW M arperaTuBHON YCTOWYMBOCTH TUCTIEPCHBIX CUCTEM.
3.IloHsATHE O TEPMOAYHAMUYECKON YCTOMUMBOCTU AUCIIEPCHBIX CUCTEM.

4.dDaKTOpbl yCTOMYUBOCTH.

5.KuHeTrKa Koary/sLuu; ObICTpasi ¥ Me/i/IeHHasi KoaryJIsiLusi.

6.5poyHOBCKOe BIKeHue.

7. Auddy3us B KOJUIOUIHBIX CHCcTeMax. YpaBHeHre DUHIITeliHa-CMOTyX0BCKOTO.
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Ne i DopMBI TEKYIIero KOHTPOJIA

IIpuMepsI THIIOBBIX 3aaHHI

YpaBHenue Banr-T'odda.
10. CegriMeHTaLIHS.

8.0cMoTHueckoe fiaByieHue JiMo30/eid. AHanu3 ypaBHeHUs DUHIITeliHa-CMOJTyXOBCKOTO.
9.0cobenHocTH porjeccoB Auddysun B 11M030sx. SIBneHre ocMoca. OCMOTHUECKOe laBieHe

5.2. Kputepuu, mikasbl oljeHUBaHUS TEKYILEr0 KOHTPOJISI yCIeBaeMOCTH:

HaumenoBaHue
OL{eHOYHOI'0
cpejcTBa
(KOHTPOJIBHO-
OLIeHOYHOI'0
MeponpHuATHA)

Kpurepumu onjeHUBaHHA

IIIkanbl oLfeHUBAHUA

100-6a/11bHas cucTemMa IMaTn6anibHasg cucTemMa

KonnokBuym

[1aH MOJTHBIN OTBET Ha ITOCTaBJ/IeHHbIE BOIIPOCH], TOKa3aHa COBOKYITHOCTh
OCO3HAHHBIX 3HaHUI 00 00BeKTe, PACKPHIThl OCHOBHBIE TT0JIOXKEHHS
JUCLIMIVIMHBI; OTBET JIOTUYEeH, U3/I0)KeH B TeDMUHAX HayKU. 3aJjauy pelleHbl
npaBribHO. OOyuaroIIMiics 3HaeT MaTepHat 110 3a/laHHBIM BOIIPOCaM B
JIO/DKHOM Mepe, TI0C/1e/loBaTe/IbHO ero U3JlaraeT, BO3MO)KHbI HECYILleCTBeHHbIe
HETOYHOCTH B OIpe/ie/leHUsIX.

OO6yuarommuiics MpoIeMOHCTPUPOBAJ 3HaHUE Ha TIOCTaB/IEHHOM Tepes HUM
BOMPOCH! 3a/iayu perieHbl paBu/ibHO. OfHAKO TP U3JI0XKEeHUH MaTepHrasia
CTYZIEHT He BCer/la KOPPEKTHO YIOTpeO/IsieT TePMUHOJIOTHIO, OTBeYasi Ha BCe
BOTIPOCHI, CTY/IEHT He BCerjia YeTKO JOPMYJIUPYET CBOIO MBIC/b.

ITaHbBI He TIO/THBIE OTBETHI Ha TIOCTAB/IEHHBIE BOMPOCHL. He mokazaHa
COBOKYITHOCTh OCO3HAHHBIX 3HAHUH 00 06beKTe. B 3a/jauax AOMyIIEHbI
ommbky. OOyuaromyiics 3HaeT MaTepyas o 3aJjaHHBIM BOIIPOCaM He B
JIOJKHOM Mepe.

OOyuaromuics He BBITIOHUI 3alaHUs

2

3amuTa 1ab0paToOpHBIX
pabor.

[aH mo/iHbBIM, pa3BepHYThIM OTBET Ha MOCTaB/IeHHBIM BOMPOC (BOTIPOCHI).
OOyuaroruiics TBepZi0 3HAaeT MaTepyasl Io 3a/JaHHbIM BOPOCaM, TPAMOTHO U
TOC/IeIOBAaTEeTLHO €r0 U3/IaraeT, BO3MOXKHBI HeCYII[eCTBeHHbIe HeTOUHOCTH B
oripe/ie/IeHUsIX.

- 3a4TeHO

ITaH HeroJTHBIN OTBET, MPe/|CTAB/SIONINN OO0l pa3po3HeHHbIe 3HAHUS TI0

- He 3a4TeHO
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HaumMmeHoBaHHe
OIIeHOYHOI'0
cpejcTBa
(KOHTPOJILHO-
OIIEHOYHOr0
MEepONpHATHA)

Kpurepumn onjeHUBaHuA

ITkansl OLfeHUBAaHUA

100-0a/11bHaa cucreMa IIarubanibLHasg cucreMa

TeMe BOTIPOCa C CyIIleCTBeHHbIMHU OIIMOKaMHU B oripe/iesieHusix. [IpucyTCTBYrOT
(bparMeHTapHOCTb, HEJIOTUYHOCTD M3710)KeHUs.. Peub HerpamMoTHasl.
[lononHyTe/IbHBIE U YTOUHSIOLIME BOIIPOCHI IIpero/iaBaTesis He IIPUBOJAT K
KOPPEKIMY OTBeTa 00yYaroIerocsi He TOJIBKO Ha TIOCTaB/IeHHBIN BOTIPOC, HO U
Ha JIpyrye BOIpPOChI TEMBI.

JlomauiHee 3ajanue Pacuetsl npoBeieHb! 6e3 omrbok. ObyyaroLuiics okasasn MojHblil 06beM
3HaHUI1 B OCBOEHUH MPOI[IEHHBIX TEM.

Homy1iieHa oHa oMbOKa WM Ba-Tpy HeJoueTa. IIpoieMOHCTPUPOBaHO
WCT0/Tb30BaHKe TIPABUILHBIX METO/IOB MTPU PEeIIeHUH 3a/1au.

IomnytiieHsl 6osiee OIHON OIMMOKK WM Oosiee IByX-TpeX HeJJ0UETOB.
OO6yyaroIIuiCs UCIOb3yeT BepHbIe METO/bI PEIIeHHs], HO TIPAaBU/IbHbIE
OTBeTHI B OOJIBIIIMHCTBE C/TyuyaeB (B TOM UKCIIe U3-3a apUu(MeTHUeCKUX
o1IHM00K) OTCYTCTBYIOT;

PaboTa BbITIO/IHEHA He TIOTHOCTRIO. [TomyIiieHbl TPyObie OIIMOKU.
OO0yuaromMMCcs UCTI0/Ib30BaHbl HEBEPHBIE METO/[bI POIIIeHHs], OTCYTCTBYIOT
BEpHBIE OTBETHI.

Pabora He BbINOJHEeHA.

5.3. IIpomesxkyTOuHas aTrrecrarjus:

®dopMa NpPoMe)XKyTOUHOH aTTecTalii

TunoBbie KOHTPOJ/IbHBIE 3a/laHUsI M HHbIe MaTepHaJibl
AJ15 IPOBe/ieHNsl MPOME)KYTOUHOM aTTecTaljuu:

3auer: KosutokBuyM 1. Knaccudukanuu U MeToAbl 0/Ty4eHHs AUCIepCHbIX cucTeM. OnTHueckue

Konnokeuym 1, 2, 3, 4 CBOWCTBA ¥ MEeTO/IbI aHA/IM3a JUCIIePCHBIX CHCTEM.
1. Knaccudukanus AucnepcHbIX CUCTEM TI0 arperaTHOMY COCTOSTHHIO.
2. Kakue 13 cucteM, MMEOIIMX TIPUBeeHHbIe HIKe pa3Mephbl YaCTHUL], OTHOCATCS K MCTUHHO

KOJIJIOUJHBIM?
10°m; 10°m; 107m; 10°m; 5.10°m
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3. Urto Takoe gucriepcHast ¢asa, JUCIIePCUOHHAs Cpefia, AUCIiepcHasi chucTema’?

4.Kakue cUCTeMbl OTHOCSTCSI K opraHo3oisiM: TymaH; pactBop NaCl; 3ons Fe(OH); B Boze; 306 NaCl
B OeH3o71e; 30716 Ni B CIIMPTe; PacTBOP Kay4yKa B TOIyoJie?

5. Bo CKOJIbKO pa3 yBeMUWTCSl WM YMEHBLIUTCS KOJIMYeCTBO MOJIEKYJ B OJHOM KOJIJIOWJHOW YacTuLie
cdepryeckoil (popMmel, ecii pajinyc ee yBenuuurcs B 10 pas?

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

7. IloTok cBeta c gymHOM BosHBI 500 HM, IPOXO/S Yepe3 SMYJ/IbCUIO C TOMHOU ¢1051 1M,
ocnabsieTcsi B pe3y/ibTaTe CBeTOpaccesiHus B 2 pa3a. PaccuurTaiiTe paguyc uacTuL] AUcTiepCcHOM ¢asbl,
ec/u ee 00beMHasi KoHIjeHTparus pasHa 0,6 - 10™r/cM?, IIoTHOCTL cucTeMsl - 1r/cM?, mokasaresb
TipesIoMJIeHHsI JUCTIePCMOHHOM cpefibl - 1,385, a moka3aresib TipesioM/ieHus AucnepcHou dasel - 1,480.

2. KoutokBuym 2. [ToBepXHOCTHOE HaTSDKeHUE U a/iCOPOIusi.

1. MexaHu3M BO3HUMKHOBEHUs TOBEPXHOCTHOT'O HaTsDKeHUsI Ha TpaHuLle pasjesna a3 )KUAKOCTb - ras.
2. Kakue BellleCTBa MOBBILLIAIOT TOBEPXHOCTHOE HATs)KEHUE, a KaKre - TIOHWKAKT U IoyemMy?

3. B uem NpuHLIUITHAIEHOE OT/IMUKE XeMOCOPOLIMY OT PU3NUecKou azcopormm?

4. B ueM 3aK/touaeTCsl MPUHIUI «HE3aBUCUMOCTU» JI3HrMiopa 1ipu afcopbiuu [TAB Ha rpaHuiie
pa3zena ¢a3 KUAKOCTb — ras?

5. Ucnonk3ys ypaBHeHUe JIeHTMIOpa BIUKMC/IUTE BeJTMUUHY aICOPOI[MM a30Ta Ha 1e0/IuTe TIpU
nasnennn P=3,80 10 H/m?, ecm = 3,89-10 kr/kr, a K=1,56-107.

6. YC10BUsI CMauMBaHUs TBeP/I0 MOBEPXHOCTH >KUAKOCTbIO. Y paBHeHUe FOHra.

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

3. KostokBuyMm 3. II0BepXHOCTHO-aKTUBHbIE BellleCTBa. J/IEKTPOKHHeTHYeCKHe IB/IeHUs B
AUCIIePCHBIX CHCTeMaXx.

1.AHVOHHBIe TOBEPXHOCTHO-aKTHUBHbBIE BellleCTBa, UX MOJIyYeHre U CBOUCTBaA.

2. Otmmuarorcst i KKM MOHOTeHHBIX M HeMOHOTeHHbIX TIAB u rouemy?

3.UTo Takoe comobumm3anys?

4.PaccuuTaiiTe uucao arperaty m wmuuenn ITAB, ecnu ko3dduiieHTbl caMoAuddy3uu MULIET
D,=1,1-10"m°/c, a xkoshouipentsl camoauddysuu mosnekyn D= 4,8:10"°m%/c, yuutbiBas,
yrom=(D/D,,)>.
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5.0nbIT ©.D. Peticca 1o snmekrpoocmocy. [louemy Bofa ABUranuch K aHOAy?

6.Pacckaxxute 00 oOpa3oBaHue 3apsila Ha T[IOBEPXHOCTU UaCTUl] [JUCTepcHON da3bl myTem
MOBEPXHOCTHOM JAUCCOLIMALIUM MOJIEKY/I.

7.Paccuurraiite -noTeHuan uyactul, nurMeHTta TiO,KoTopble TIpU 37eKTpodopese mepeMellaroTcsi K
karoy. CMelrjeHre rpaHuiibl 3a Bpems t=1,2-10°c cocraBisiet

1 =2,2-10° m, paccTosiHUEe MeX1y 3/1eKTpoAamu - L=25-10°m, HanpsykeHue, TIPUI0KEHHOE K 3/IeKTPOJaM
- V=120 B, musnekTpuyeckasi IPOHUIAEMOCTb Cpe/ibl - 81, 3/1eKTpruuecKast KOHCTaHTa - ¢ 8,85:10 “gh/m,
BSI3KOCTb Ccpejibl - N=1-10°Hc/m’.

4. KonnokBuyMm 4. YCTOMUHMBOCTD AUCIIEPCHBIX CUCTEM.

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

2. B ueM 3ak/it04aeTcs siBjieHre KaruIsIpHOTO ToAHATUS? Popmyiia JKropeHa.

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

4.PaccuunTaiiTe paduyc Kanu/aaspoe, B KOTOPbIX MPOUCXOAUT Karu/uispHasi KOH/IeHCalusi BO/bI B IOpax
CMHTeTHYECKOro [0/ IMaMK/ia TIPY PaBHOBECHOM JiaBjienvu 1,75-10° H/m?. JlaByieHure HaChIIeHHOro rapa
BObI Ps=2,34-10°n/m?, MonsaipHbIi 006eM Boabl V= 1,8:107 M*/KM0/1b, TOBEPXHOCTHOE HATSXKEHUe
72,75°10° [Inc/m>. T = 298 K.

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

6.IIpaBusia KoaryssiLiMu 3/1eKTposuraMu. UTo Takoe Iopor Koarysasiiuun?

7. PaccunTaiiTe nopoz2 Koazy/asyuu samekca noaucmuposa oosemom 1 -10°m?, ecin 06wem NaCl,
TIOIIe/IIINI Ha Koary/siuio, coctasui 3,0 -107m°, a KOHLIeHTpalysl 371eKTpo/IuTa paBHa 2,0 KMO/Ib/M.

5.4. Kpwutepuw, 111Kabl OleHUBaHUS IPOMEeKYTOUHOM aTTeCcTal[ul yueOHOW JUCIIUTITUHBI/MOTY IS

5.5. Kputepuu, 111Ka/ibl OLIEHUBAHUS POMEXKYTOUHOMN aTTeCTal|My yueOHOH JUCHATIMHBI/MOYJIS:

®opmMa NPOMeXyTOUHOH aTTecTalyy

HaumMeHoBaHue OLIEHOYHOr 0 CpeaCTBad

Kpurepuu oreHuBaHUsA

IIIxanbl oLjeHUBAHUA

100-0a11bHasA IIaTudanaLHas
cucremMa cucremMa

3aueT B MUCbMEHHOM ()opMe C YCTHBIM
cobecemoBaHKeM 110 OuIeTaM

OO0yuaroIUCs: 5
- JIeMOHCTPUPYET 3HAHUS, OTJIMUAIOIHECS TJTYOMHOU 1

CO/IeP’KaTe/IbHOCTBIO, AAeT MOTHbBIN NCUepIThIBAIOIINN OTBET, KaK
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®opmMa NPOMeXyTOUHOH aTTecTalyu

HaumeHoBaHue OLIEHOYHOr'0 CpeACTBA

Kpurepuu orjeHuBaHUsA

IIIxanbl oLeHUBAHUA

100-6a11bHasA
cucremMa

IIaTubdananHas
cucremMa

Ha OCHOBHbIE BOTIPOCHI O1/eTa, Tak U Ha 0TOJIHUTE/bHEIE;
cBOOO/THO BJla/ieeT HAYYHBIMH TTOHSTHSIMU, BeIET JUAJIOT 1
BCTYIaeT B HAYUHYIO JAUCKYCCHIO;

croco0eH K MHTerpalyy 3HaHWH 110 OTpeZie/IeHHOMH TeMe, K
aHaJ/IM3y MOJI0XKeHUH CYIeCTBYIOILNX TeOpUid, HarpaB/ieHUi 110
BoOTIpocCy Owuieta;

JIOTUYHO U [loKa3aTesbHO pacKphIBaeT Mpobsiemy, NpeiioykeHHYI0 B
ousere;

CBOOO/THO BBITIO/THSIET MTPAKTHUECKHE 3alaHusI TIOBBIIIEHHOW
CJIO’KHOCTH, TIpe/lyCMOTPEHHbIe [IPOrpaMMOH, IeMOHCTPHpPYeET
CHCTeMHY0 pabOoTy C OCHOBHOM U [JOIIO/THUTE/ILHOM IUTepaTypoil.

OTBeT He cOJepKUT PAKTUUECKHX OLIMOOK 1 XapaKTepr3yeTcs rTyOrHOH,
TI0JTHOTOM, YBEPEHHOCTBIO CYXKJ€HUH, U/UTFOCTPUPYETCS IPUMepaMu, B TOM
Yucie U3 COOCTBEHHOM MPaKTHUKU.

OO0yuaroIuiCs:

TOKa3bIBaeT JI0CTaTOYHOe 3HaHWe yueOHOro MaTepuasa, HO
JIOTTyCKAeT HeCyIeCTBeHHbIe (haKTUYeCKUe OIMOKH, KOTOpbIe
Cnoco0eH UCTIPABUTL CAMOCTOATENILHO, B1aroZiapsi HaBOAIIEMY
BOIIPOCY;

He/[0CTaTOYHO PaCKphITa MpobsiemMa 1o 0[HOMY U3 BOIIPOCOB
ounera;

He/I0CTaTOYHO JIOTUYHO TTOCTPOEHO U3JI0XKeHHe BOTIPOCa;
VCIIeIIHO BBIMOJIHSIET TIPeAyCMOTPEHHbIE B IIPOrpamMMe
MPAaKTUYeCKUe 33/]JaHUs CPe/IHEH CIIOXKHOCTH, aKTUBHO paboTaeT ¢
OCHOBHOM JTUTepaTypoi,

JeMOHCTPUPYET, B 11eJIOM, CUCTeMHBIH MOX0/] K PeIIeHH0
TIPaKTUYeCKUX 3a/jau, K CAMOCTOSITe/TbHOMY TIOTIOJTHEHHIO U
00HOB/IEHHIO 3HAHWH B XO7ie fanbHelIel yueOHOM paboThl 1
ripodeCcCUOHATBEHON [JlesATeTbHOCTHU.

B oTBeTe pacKphrITO, B OCHOBHOM, COJIep>KaHue Ou/ieTa, UMeroTCS
HETOYHOCTH MPHY OTBETE Ha [0MO/JIHHTe/IbHbIe BOIPOCHI.
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®opmMa NPOMeXyTOUHOH aTTecTalyu

HaumeHoBaHue OLIEHOYHOr'0 CpeACTBA

Kpurepuu orjeHuBaHUsA

IIIxanbl oLeHUBAHUA

100-6a11bHasA
cucremMa

IIaTubdananHas
cucremMa

OO0yuaroIuiCs:

- TOKa3bIBaeT 3HaHWs (PparMeHTapHOTO XapaKTepa, KOTOpbIe
OT/INYAIOTCS TIOBEPXHOCTHOCTBIO M MajIoi COZleprKaTeIbHOCTRIO,
JomnyckaeT paktuueckue rpybbie ommoKy;

- He MOkeT 000CHOBaTb 3aKOHOMEPHOCTH U TIPUHLIUITBI, 00BSICHUTh
(aKThI, HapyIllIeHa JIOTHKA U3/I0’KeHHUs], OTCYTCTBYeT
OCMBICJ/IEHHOCTb TIPe/ICTaB/IsIeMOr0 MaTepHarna;

- CrpaB/sieTcs C BBIOJHEHHeM NPaKTUUeCKUX 3a/laHui,
TPe/lyCMOTPEHHBIX MPOrPaMMO, 3HAKOM C OCHOBHOM
JIUTepaTypoi, peKOMeH/JOBaHHOM IMPOrPaMMOM, [0IMyCKaeT
TIOTPELITHOCTH U OLIMOKH MPY TeOpPeTUYeCKHX OTBeTaxX U B Xo/e
TIPaKTUYeCKOH paboThI.

CopeprkaHuve 6uieTa pacKpbITO €/1abo, UMEIOTCSI HETOUHOCTH TIPY OTBETe
Ha OCHOBHBIE U [JOTIOJIHUTe/IbHbIe BOTIPOCHI OrneTa. HeyBepeHHo, ¢
OOJBLIMMU 3aTPy/JHEHUSIMU PelLIlaeT MpaKTUYeCKUe 3a/1aud UK He
CTIPABJISIETCSI C HUMU CaMOCTOSITe/TBHO.

3

OO6yuarormutics, 00HapYKMBAEeT CyI[eCTBeHHbBIE POOe/bl B 3HAHUSIX
OCHOBHOTO yueOHOr0 MaTepHaa, 10IyCcKaeT PUHIIMIHAIbHbIE OLINOKH B
BBITIO/THEHWH MTPe/yCMOTPEHHBIX MTPOrPaMMOM MPAKTHUECKUX 3a/IaHUH.

Ha 6GosbI1yto yacThb /I0MOHUTE/BHBIX BOIIPOCOB TI0 COZAEPIKaHUI0 SK3aMeHa
3aTpYy/{HSIETCS IaTh OTBET WM He /IaeT BEPHBIX OTBETOB.

5.6. Kypcogasi pabora: He rpelycCMOTpeHa

5.7. KypcoBasi paboTa: He TIpe[lyCMOTpeHa

5.8. Kpurepuuy, 11Kasibl OLIeHUBaHUsI KypCOBOM PabOoThI/KYypPCOBOTO TIPOEKTaA - He MpelyCMOTpeHa
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5.9. CucreMa oLleHUBaHUS pe3yJIbTaTOB TeKYI[ero KOHTPOJISI U IPOMEXXYTOUHOM
aTTeCcTalyH.

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

dopMma KOHTPOJIA 100-6an1pHas cucTemMa IIaTnba/ibHas cucremMa
Texy1uii KOHTPO/b: 3aUTeHO/He 3a4TeHO
- cobeceioBaHue 3aUTeHO/He 3aUTeHO
- BLIMOJIHEHME M 3alIiiTa J1JabopaTopHbIX paboT 3auTeHO/He 3aUTeHO
- cJlaua KOJIJIOKBUYMOB 3aUTeHO/He 3aUTeHO
- UTOroBOe cobeceoBaHIe 3aUTeHO/He 3aUTeHO
HTtoro 3auéT

6. OBPA3OBATEJIBHBIE TEXHOJ/IOI'

Peanu3aliysi mMporpaMMbl TIpelyCMaTPUBAeT MCIO/b30BaHWE B TIPOLIECCE O0YyUeHUs
C/ieIyoIx o0pa3oBaTebHBIX TeXHOIOTHIA:
- MPOOIEMHBIX JIEKIHH;
- MOUCK 1 00paboTKa MH(OPMAIUH C UCITIO/Ib30BaHUEM CceTh VIHTepHeT;
- oOyueHue B COTpyJHUYECTBe (KOMaH/[Hasl, TPyMroBasi paboTa);

7. IPAKTUYECKASA ITOAI'OTOBKA

[TpakTHyeckasi MOATOTOBKA B paMKaxX y4yeOHOW AuCLMIUIMHBI KosutougHasi XUMUs
peanu3yeTcsi B JIEKUMSIX W TP TIPOBeAeHWHM /abOpaTOpHBIX paboT, MpeayCcMaTpHUBAOIINX
yyacTre 00yuaroluxcsi B BBITIOJIHEHUH OT/Ie/IbHBIX 3JIeMeHTOB paboT, CBSI3aHHBIX C OyyIiiei
rpo¢eCCUOHAILHOM J1esiTe/TbHOCTHIO.

8. OPTAHMBAIIA OBPA3OBATEJ/IBHOI'O ITPOLECCA JJIA JINL C
OI'PAHMYEHHBIMHA BO3MOXHOCTAMMU 310POBbSA

[lpyu obyyeHHU JUI] C OrpaHUYEHHLIMU BO3MOYKHOCTSIMU 3/I0POBbsSI M WHBA/WOB
WCTIO/TB3YIOTCST TIOAXO/IbI, CIIOCOOCTBYMOIME CO37aHuI0 Oe3baphepHoii 0Opa3oBaTenbHOW Cpe[bl:
TexHosioruu AuddepeHIMAMM U UHAUBUYaTbHOTO 00yueHus, MPUMeHeHHe COOTBETCTBYIOLIUX
METOMK 10 paboTe C WHBa/JWJaMH, WCIOIb30BaHWe CPeJCTB AMCTAHL[MOHHOTO OOIIeHws,
TIpOBeJieHNe JIOTIO/IHUTENbHBIX WHWBUYaJbHBIX KOHCYJIbTAllMil MO W3yuyaeMbIM TeOpeTUYeCKUM
BOIMPOCAM U TIPAaKTUUYECKUM 3aHSITHSIM, OKa3aHWe MOMOIIM MpPU TOATOTOBKE K TPOMEXYTOUHOU
aTTecTalyu.

[Tpu HeobXoAMMOCTH pabouasi IpOrpaMMa JUCLIMTUIMHBI MOXKET ObITh a/larTUPOBaHa
Jisi obecriedeHusi 0Opa3oBaTe/IbHOTO TIpollecca JMLaM C OTPaHWYeHHBIMA BO3MOXKHOCTSIMHU
3[I0POBBSI, B TOM YKCJIe /i/Is AUCTAHLMOHHOTO 00yueHusl.

YueOHble U KOHTPOJIbHO-U3MepUTe/IbHbIe MaTepuasbl TIPeCTaB/siOTCa B (opMax,
JOCTYTIHBIX [IJIsl U3yUeHUs] CTy/IeHTaMU C 0COOBIMU 00pa30BaTe/IbHBIMU TOTPEOHOCTSIMH C YUETOM
HO30JIOTUYECKUX TPy UHBA/IN/OB:

17151 NO;TOTOBKY K OTBETY Ha MPAKTUUYECKOM 3aHATUU, CTyZileHTaM C OrpaHUYeHHbIMU
BO3MOXXHOCTSIMU 3/JOPOBbSI Cpe/ilHee BpeMsi YBeJWUMBAETCs 110 CPAaBHEHUIO CO CpPeJHMM BpeMeHeM
TIOATOTOBKK OOBIYHOTO CTY/I€HTA.

[ CTy[eHTOB C WHBaJWJHOCTbIO WM C OrpaHUUEHHBIMU BO3MOXXHOCTSIMHU
3/10pOBbsl (POpPMa MpOBeZieHHs TeKYIleil U MPOMeXXYTOUYHOM aTTeCcTalliy yCTaHaB/IMBaeTCs C Y4eTOM
WH/IMBUyalbHBIX TICUXo(du3nueckux ocobeHHoOCTel (YCTHO, TMCbMEHHO Ha Oymare, MICbMeHHO Ha
KOMIIbIOTepe, B GopMe TeCTUPOBaHUs U T.I1.).
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[TpomexxyTouHasi aTTecTalys MO AWCLMIUIMHE MOXXeT TPOBOAUTHCS B HECKOJIBKO
3TarnoB B (hopme pyOe)KHOTO KOHTPOJIS 10 3aBEpILEeHUI0 W3YyUeHUsl OTJe/bHBIX TeM JAMCLIUIIMHBL
[Tpu HEOOXOAMMOCTU CTY/IEHTY MPeJOCTaB/ISeTC s JOTIOJIHUTE/TbHOe BpeMs ZIjisi TIOATOTOBKU OTBETa
Ha 3ayeTe WU/ SK3aMeHe.

[ns  ocyllecTBieHusi TpoOLeAyp TeKyLero KOHTPOJsSl — yCIeBaeMOCTH U
TIPOMEKYTOUHOM aTTecTali 00yuaroIuxcs CO3/jatoTCsl, MPU He0OX0UMOCTH, POH/bI OLIeHOUHBIX
CpeJCTB, a/laliTUPOBAHHbIe /15 JIUL] C OTPaHUYEeHHBIMU BO3MOKHOCTSIMU 3,0POBbSI U TI03BOJISIFOLIIE
OLIeHUTh JOCTVD)KEHHWe WMH 3alITaHUPOBAaHHBIX B OCHOBHOW 00pa3oBaTesibHOW IpOTrpaMMe
pe3y/bTaToB OOyYeHUs] W YpOBeHb C(OPMHUPOBAHHOCTH BCEX KOMIIETEHLIMH, 3asiBJI€HHBIX B

obpa3oBaresibHO TIporpamMme.

9. MATEPUAJIBHO-TEXHNMYECKOE OBECIIEYEHUE JUCIUII/IMHBI

XapakTepucTrKa

MaTepHUaJIbHO-TEXHUYECKOI'O

obecrieueHrss  AUCLIUATIIMHBI

KosnnongHast Xumusi cocTaBrsieTcsi B COOTBeTCTBUM ¢ TpeboBanusmu @I'OC BO.

MaTepI/IaJIBHO—TeXHI/I‘JECKOE

obecrieyeHue

JAUCHUIT/IMHBI pu OGy‘—IEHI/II/I C

HCII0/Ib30BAHHWEM TPaAWLIMOHHBIX TeXHOJIOTUH O6y‘—I€HHH.

HaumeHoBaHHe yueOHbIX ayAUTOPHIi, 1abopaTopwii,
MacTepCKHX, 0MO/IN0TEK, CIIOPT3a/I0B, IOMeIleHHUH
AJISI XpaHeHHsl H NPO(HIAKTHYECKOr0
00C/Iy)KUBaHHs yueOHOro 000pyAOBaHMS H T.I1.

OCHaIeHHOCTh Y4e0HbIX ay/{UTOPUH, 1abopaTopuH,
MacCTepCKHX, 0M0/IN0TEK, CHOPTUBHBIX 3a/10B,
TOMeLIeHH /ISl XpaHeH!s U MPOo(UIaKTHIECKOro
00C/Iy)KHBaHHs YueOHOro 000pyA0BaHMSA U T.II.

119071, r. MockBa, y;i1. Manas Kanyxckas, gom 1, aya. 2407, 2323

yueOHbIe ayZIUTOPUH /IS TIPOBEIEHUS 3aHATHH
JIEKL[MOHHOTO Y CEMUHAPCKOTO THUIIa, TPYNIOBLIX U
VH/VBU/yJTbHBIX KOHCYJIbTALIUM, TEKYIEro

KOMILJIEKT yueOHOU Mebesy,
TeXHHUUEeCKHe CpeJiCTBa 00yueHws], CIyyKallue /st
Tnipe/iCTaBIeHus yueOHOM MH(popMary O0bIIONHN

KOHTPOJISI ¥ IPOMEXXYTOUHOM aTTeCcTalliy TUIa ayZUTOPUU:

- HOYTOYyK;

- TIPOEeKTOp

- 9KpaH
ayJJUTOPHUHU [/ TIPOBE/IeHHsT TabOpaTOPHBIX KomrmiekT mabopaTtopHoit Mebenu, 10CKa MeJIOBast;
3aHSATUHN IPYIIOBBIX M UHAVUBHUYaIbHBIX obopyioBaHue:

KOHCY/IbTaLlUi

pH-MeTpBI-MUNTMBONMLTMETPEI

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

BOJIbTAMITEPOMETPUYECKHH aHaIn3aTop «KOTeCT-
BA»,

cnekrpodoromerpsl KOHUKO, doTtomerprueckuii
TUTPATOP,

crektporpad NCII-30, Specord UV VIS, Specord
IR-75,

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

ITpubop As1s1 oripefiesieHus TOBEPXHOCTHOTO
HaTsDKeHHs Ha TpaHuLie pa3ziena ¢a3: )KUAKOCTb — T'a3.
Hedenomerp HOM

TopcroHHBIE BeChbl

Mukpockon

Typbugumetp

MarHuTHbIe MelllaJiKy;

BOJSIHbIE OaHU

TEePMOMETPHI, CeKYH/IOMepBI.

XUMHUecKasi 1ocy/ja,

pasuyHble XMMUYeCKHe peaKTUBbI.
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HaumMeHoBaHHe yueOHBIX ay[UTOPHUH, 1a00paTOpHii,
MacTepCKHX, 0MO/IHO0TEK, CIIOPT3a/I0B, TIOMeI|eHHH
AJIsi XpaHeHHs1 ¥ POo(HIaKTHYECKOT0
00CTy)KMBaHHsA y4eOHOr0 000py/J0BaHHUA U T.II.

OCHaIeHHOCTh Y4e0HbIX ayJUTOPUH, 1adopaTopuH,
MacCTepCKHX, 6H0/IH0TEK, CIOPTUBHBIX 3a/10B,
TOMEII[eHN /ISl XPaHeHHsI ¥ IPO(PHTAKTHYECKOT 0
00CTY)KHBaHHSA y4e0HOro 000pyJ0BaHus H T.IL.

IToMereHHs /IS CAMOCTOSITe/ILHOW PadoThI
00y4Jaromuxca

OCHaIeHHOCTh OMELeHHH AJIsT CAMOCTOATETLHOM
padoThI 00yUAKIIUXCS

YUTA/IbHBIN 3471 OUO/IMOTeKM:

KOMITBIOTE€PHAsA TEXHUKA,
MOAK/IIOYeHHe K CeTu «I/IHTepHeT»

MarepuanbHO-TeXHHUUECKOe obecrieueHre y4eOHOW AMCIMIUIMHBI TIPU 00yueHUr C
VICTI0/Ib30BaHUEM 3J/IEKTPOHHOTO 00yueHUsI ¥ MCTAaHLMOHHBIX 00pa30BaTe/IbHbIX TEXHOIOTHH.

Heo0xopnMoe 060opygoBaHHe ITapameTpbI

Texnuueckue TpeﬁOBaHPIH

IMepcoHansHBIN KOMIBIOTEDP/ | Beb-0pay3ep

Bepcust nporpaMMHOro obecrieueHus He HIDKe:

HOYTOYK/TI/IaHIIIET, Chrome 72, Opera 59, Firefox 66, Edge 79,
Kamepa, Aupekc. bpaysep 19.3
MUKPO(DOH, OrnepalijMoHHas CUCTeMa Bepcust mporpaMMHOro obecrieueHus: He HIKe:
JWHAMUWKH, Windows 7, macOS 10.12 «Sierra», Linux
JocTyn B ceTh VIHTepHeT Beb6-kamepa 640x480, 15 kagpoB/c

MukpodoH nroboit

JvHaMUKY (KOJIOHKU WK | JTI0ObIe

HayIITHUKN)

CeTb (MHTEDHET)

ITocTosiHHasi ckopocThk He MeHee 192 Kbut/c

TexHoysiornueckoe
UCII0J/Ib30BaHUEM 3/IeMeHTOB
yHUBepCUTeTa.

obecrieueHre peanM3aliid TPOTPaMMBbI/MOJYJ/IST  OCYILECTBJISIETCS  C
3/1eKTPOHHOM

WH(OPMaIIMOHHO-00pa30BaTe/IbHONH  CPe/ibl
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YUYEBHO-METO/IUMYECKOE Y1 TH®OPMAIIMOHHOE OBECIIEYEHUE YYEBHOW JUCITUTIAHBI

Appec caiita 35C e
N Bup n3panus Top 3K3eMILIAPOB
0 W/IH 3/IEKTPOHHOI0 pecypca
ABTOp(BI) HaumeHoBaHMe U3JaHUs (yueonmk, YII, N3paTrenbcTBO U3JaH < B OuO/IMoOTEeKe
n/n (3anonxsiemcs 015 u30aHuii 8
MII u ap.) us YuuBepcurer
3/1eKmpOHHOM 6ude) a
10.1 OcHoBHas JiMTepaTypa, B TOM UHCJIe 3/IEKTPOHHBIE U3JaHUS
Bonkos B.A. | KonouaHas xumus. YueOHUK CII6. Jlanb 2015 | https://books.academic.ru/book.nsf/
1 IToBepxXHOCTHBIE SIB/IEHUS U 62899933/KossiongHasg+XumMus. 15
' [IACTIepCHBIE CUCTEMBI. +IToBepXHOCTHbIE+BIEHUS +H+ANUCTT
€pCHbIe+CUCTEMBL. +YUueOHUK.
3ajauu ¥ pacueThbl 10 M. : MI'TY um. https://search.rsl.ru/ru/record/ 362
2. A o
Bormos B.A., KOJIJIOUTHOM XUMUHU. Yuebroe nocobue A.H. KoceirnHa 2006 01002983049
Y4eOHUK AJis
YHUBEPCUTETOB U http://booksee.org/book/636293 5
3.| llykun E.JI.. | KomoygHas xumus XUMUKO- M.: Boiciias mkosa: | 2004
TeXHOJIOTMUeCKUX
BY30B
3osvHa JI.U. | KonnouaHasi XuMust M.: @I'50Y BO i 20
4. o i o YuebHoe rocobue | «PT'Y um. A.H. 2021
KoHcrekT nekuyit
Kocbirusa»,
5.| Bonkos B.A. | JlabopaTopHble paboThI 110 Yue6Hoe rocobue | M. : MI'TY um. 2000 | https://search.rsl.ru/ru/record/ 230
3 KOJIJIOWTHOM XWMHH. A.H. Koceirnsa 01000900871
6.| 3omuHa JI.U. | Xumus 3 YuebHoe nocobue | MWL MT'YAT 2005 - -
10.2 JononmHuTeNbHAsA IUTEPaTypa, B TOM UMCJ/Ie 3J1eKTPOHHbIE U3[aHus
1.| Bonkos, B.A. | TeopeTuueckiie OCHOBBI YuebHoe mocobue | CII6. : JIaHb 2022 https://e.lanbook.com/book/211955 20
0XpaHbl OKPY>Karolllel cpejbl
2.| B.H. KonnougHast XMMUst YuebHoe rocobue | CII6: JIaHb 2015
Bepe)XHUKOB, | MOBEPXHOCTHO-aKTUBHBIX http://e.lanbook.com/books/ 5
.. Bell[eCTB element.php?pll id=64325



http://e.lanbook.com/books/element.php?pl1_id=64325
http://e.lanbook.com/books/element.php?pl1_id=64325
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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I'epmaitieBa,
M.IO.
KpbicuH.
10.3 MeToiuuecKrie MaTepHrasbl (yKa3aHus, pEKOMeH/JalUH 110 OCBOEHHI0 ANCLUTIINHLI (Moy/isi) aBTopoB PI'Y um. A. H. Koceirnna)
3osivHa JI.U. | TToBepXHOCTHBbIE SIBJIEHUS U MII M.MI'YAT 2002 INOC-

[IACTIePCHBIE CUCTEMBI.
Konnounpnas xumus. MIT g
MIpoBe/ieHus1 1abopaTOPHBIX
paboT
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NMH®OPMAIIMOHHOE OBECIIEYEHUE YYEBHOI'O ITPOLIECCA

10.1. Pecypchbl 3/1eKTPOHHOM OMOIMOTEKH, MH(POPMaIMOHHO-CITPAaBOYHbIE CUCTEMBI
1 ipodeccroHa/bHbIe 0a3bl JAHHBIX:

Ne mm | D/IEKTPOHHBIE yueOHbIe W3AaHH, Y/IeKTPOHHbIE 00pa3oBaTe/IbHbIE PecypChl

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

2. «Znanium.com» Hay4YHO-U3/aTenbCKoro 1eHtpa «Muppa-M»
http://znanium.com/

3. OnektpoHHble u3fanus «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 (MeXXAyHapo/Hasi yHWBepca/ibHasi pedepatvBHasi 6a3a
JAHHBbIX, WHAeKcupytoiias 06osiee 21 ThIC. HAaUMEHOBaHWM HAyUHO-TEXHUUECKUX,
T'YMaHUTapHbIX U MeJULIMHCKUX >KypHasoB, MaTepuasioB KoHdepeH1 il pumepHo 5000
MeXX/1yHapOJHbIX U3/1aTeNbCTB);

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

3. HayuHast asnektpoHHass 6Oubsmoreka eLIBRARY.RU https:/elibrary.ru (kpyrnHeiimit
POCCHICKUY WH(OPMAI[UOHHBINA MOpTan B 00/IaCTM HAYKW, TEXHOJOTUH, MEIWLIUHBI U
obpa3oBaHHsl);

4, Ortpac/ieBo# MopTaji Mo yrnakoBKe, 060pyj0BaHHI0 U MaTepuaiam: http://www.unipack.ru...

5. JKypHan «ITnactukc» http://www.plastics.ru

6. KypHan «MesxayHapo/jHble HOBOCTH MHpa TlacTMace» http://www.plasticnews.ru

7. ba3a gannbix B mupe Academic Search Complete - o6mvpHas MOMHOTEKCTOBAs Hay4HO-
uccnenoBarenbckas. COEp>KUT TMOIHbIEe TEKCThI ThICSY PeLieH3UPYeMbIX Hay4HbIX >KYPHA/IOB 10
XMMUH, MallIMHOCTPOeHM!0, (usKKe, 6uonoruu. http://search.ebscohost.com

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

10.2. [TepeueHb TTPOrpaMMHOI0 00ecreueHust
Nen/m | IIporpamMMHoe ofecrieueHue PEKBH3HTLI MOATBEP)KAAK0ILIEr0
AokyMeHTa/ CBOOOAHO 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 18-5A-44-19 ot 20.05.2019
everyone

3. V-Ray aa 3Ds Max KOHTpakT Ne 18-0A-44-19 ot 20.05.2019

4,

5.



http://www.unipack.ru/
http://dlib.eastview.com/
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/
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JINCT YYETA OBHOBJ/IEHHMI PABOYEI ITPOT' PAMMBI YYEBHO
TUCHUATTAHBIMOJY JIsI

B pabouyto nporpammy yueOHOM AUCHUITTMHBI/MOZYIS BHECEHBI U3MeHeHHs/00HOBIeHNS U
yTBep)XZieHbl Ha 3ace/jlaHuM Kade/phbl:

Ne roj XapaKTep W3MeHeHHH/00HOB/IeHHI HOMep NMPOTOKoJIa
00HOB/IeHHS C yKa3zaHueM pasjea U JiaTa 3ace/laHus

PII Kadeapsl
1. 2024 N3meHeHre ynC/la akaileMUUeCKUX 4acoB U (hOpMbI Ne9 ot 18 maprta

TIPOMEXXYTOYHOMW aTTeCcTaluu 2024 r.
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