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00pa3oBaTeNbHOTO  CTAaHJIApTa BBICHIETO O0Opa3oBaHUsA IO  HAIpPaBJICHUIO
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JICKapCTBEHHBIX  CPEICTB»),  YTBEPXKACHHOrO  NpHKa3oM  MuMHHCTEpCTBA
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1. Ileab ¥ 327124 0OCBOCHHA AUCHUILIMHBI

XuMusl, KaK U J100as Ipyras HayKa, peliaeT Win MbITaeTCsl pEUIUTh OTPOMHOE
YHUCJIO MPOOJIEM Pa3HOIO YpOBHA M MacmiTada, pa3HOro LIEJIEBOI0 HAa3HAYEHHUS U
pa3HOM 3HAYMMOCTH, TO3TOMY Ba)XHO B OOJBIIOM IMOTOKE PabOT HE MOTEPATH
IJIABHBIX, T'€HEPAJbHBbIX HAIPABICHHWM, BUJAETh TJIaBHBIC KOHTYPbl XUMHUYECKOU
HayKU U UX JIBUKCHHUE.

[{enp HacTOALLIETO Kypca COCTOUT B O3HAKOMIJIEHUH CTYJIEHTOB - MATUCTPOB C
TJIaBHBIMH W HauOoJiee aKTyalbHBIMU IMyTSIMH U HaIPaBJICHUSAMU COBPEMEHHOMU
XUMUYECKON HAYKH U XMMHYECKOW TEXHOJIOTHMH. ABTOpP CTpEeMWJICS OOBEKTUBHO
OLICHUTh 3THU NpoOJEeMbl W HANpPaBJICHUS pPa3BUTUS COBPEMEHHOM XUMUH,
OTBJIEKASICH OT JIMYHBIX HAYYHBIX HHTEPECOB U NIPUBA3AHHOCTEN. MOXKHO yIIPEKHYTh
B HEIOJIHOTE MJIM OETJI0CTH aHalu3a MpooJieM; OJHAKO BCAKUN MBICIAIIANA YUCHBIN
IIOHUMAET, YTO IOJHOTA U3JIOKEHUS 31€Ch - BEIIb HENOCTKMMas. B mporpamme
JlaH aHaiau3 PyHIaMEHTaJbHBIX MPOOJIEM U OCHOBHBIX HANPABJICHUM COBPEMEHHOU
XUMUH, pa3pabOTKa KOTOPBIX MPEICTABISAETCS aKTyalbHOW, MEPCHEKTUBHOW U

o0OecreunBaroIel MPOrpecc XMMUU U CMEXHBIX 00J1aCTel XUMHUU U TEXHUKH.

2. Mecro aucuuniaunnsl B crpykrype OIIOII BO

HNucuuminaa b1.0.02  «AkTyanbHble 3aa4dl  COBPEMEHHON XUMHK»
OTHOCHUTCSI K 00s3aTelIbHBIM AUCHUIUIMHAM BapuaTtuBHOW uactu OIIOIT s
u3ydeHus: Ha | Kypce MarucTpaHTaMu OYHOW (OpMBI OOydYEHUS HAINpaBICHUS
noaroroBku 18.04.01 Xwumuueckas TexHogorus (XuMuuecKkas TEXHOJIOTHS
JIEKAPCTBEHHBIX CPEJICTB).

JucuuminHa «AKTyallbHbIE€ 3a/layd COBPEMEHHOM XUMHUW» COJAEPKATEIBHO
B3aMMOCBSI3aHa c TUCUUATUIMHAMUA podecCuOHAIBEHOTO LUK
BBICOKOMOJIEKYJISIpHBIX coeauHeHuid (BMC, moaumMepoB) W MIACTUYECKUX Macc;
u3yueHne MerofoB cuHTe3a BMC, MX XUMHUYECKUX U (PU3UYCCKHX CBOMCTB,
cTpykTypsl BMC; 03HakoMIIeHHE ¢ KiIaccuUKalei MoaIuMepoB U aCCOPTUMEHTOM
U3JIeTMii W3 HUX; C MeTomamMu (opMOBaHUS W3AEIUNA, WX YIAKOBKH,
TPAHCHIOPTUPOBKM M XPAHEHHUS, OBJIAJCHHE HaBbIKaMU (UBHKO-XUMUYECKHUX

3



METOJIOB aHAJIM3a U ONPEEICHUS KaueCTBA U3/AEJINN U3 MIOJIUMEPOB.

JIo u3y4yeHus: NUCUUILIMHBI «AKTyalbHbIE 334l COBPEMEHHON XUMHUN»,
CTYJIEHTBI JOJIKHBI [10JTy4aTh 3HAHUS IO OCHOBHBIM Pa3eJiaM XMMUU MOJIUMEPOB, a
TaKXKe JPYTUX XUMUYECKHUX JUCITUTUIHH.

B3aumocBA3b JUCHUIIMHBI € TOCASAYIOIMUMHA TUCHHILIMHAMU.

3HaHUA, YMEHHUS U HaBbIKH, IPUOOpPETEHHBIE B MPOIECCE U3YUEHUS
JUCHUIUIMHBL ~ «XUMHUYECKUe  MpeBpalieHus  noiaumepoB»,  «lloaumepst
CHEIHNaTbHOTO Ha3HaueHus», «CoBpeMeHHbIe TPOOIEMbl XUMHUH U (PU3UKO-XUMUU
BBICOKOMOJIEKYJISIPHBIX COCTUHEHUID «DUZNKO-XUMUSI KOMIIO3UTOBY» HEOOXOAUMbI
JUISl TITyOOKOTO OCBOEHUS APYTHX XUMHUYECKUX AMCIUIUIMH, a TAaKKe JUCIUIUIMHBI
MaTEMaTUYECKOIO U ECTECTBEHHOHAYYHOI'O [IUKJIA.

3 TpeGoBaHus K pe3yJibTaTaM OCBOEHHS COJAEPKAHUS JUCHTUINIMHBI

[Ipouecc u3yueHus OTUCUUIUIMHBI HAMpPaBIeH Ha (OPMHUPOBAHUE FIEMEHTOB
CJIEYIOMUX MpOo(dhecCHOHATbHBIX KOMIIETEHIIMH B COOTBETCTBHM C (hefepaabHbIM
rocyJapCTBEHHbIM  O0Opa30BaTENIbHBIM  CTAHJIAPTOM  BBICIIErO0  OOpa3oBaHUs
(YpoBeHb BBICIIErO OOpa30BaHMsI) MOJATOTOBKM KaJpoOB BBICIIEH KBaTH(PUKALUU
HarnpaBiieHuss noaroroBkd 18.04.01 Xwumumdeckass TexHosorus (XuMuueckas
TEXHOJIOTHS JIEKAPCTBEHHBIX CPEJICTB):

IIpodeccuonanbHbIe KOMIIETEHIIMHA

YK-1 — CnocoGeH ocCylecTBIsATh KPUTHUYECKUH aHalIu3 MPOOJIEMHBIX
CUTYAIIMIl HA OCHOBE CUCTEMHOTO T10]1X0/1a, BEIPA0AThIBATh CTPATETUIO IEHCTBHIMA

VYK-1.1 — AHanuzupyeT npoOJIEeMHYIO CUTYallUI0 KaK CUCTEMY, BBISBIISIS €€
COCTABJISIFOLIUE U CBSI3U MEX]y HUMU

VYK-1.2 — Onpegensier mpo6ess B HHGOpMAITHH, HEOOXOMMOMN JJI PEIICHUS
pOoOIEeMHOM CUTYaIUH, U POEKTUPYET MPOIIECCHI [0 UX YCTPAHEHUIO

VYK-1.3 — Kputrnuecku olieHMBaeT Ha/IE€KHOCTh HCTOYHUKOB MH(pOpMAIIIH,
paboTaeTr ¢ mMPOTUBOPEUUBOM HHPOPMAIIMEH U3 PA3HBIX HICTOYHUKOB

VYK-5 — CnocobeH aHanu3upoBaTh U YUUTHIBATh pPa3HOOOpa3ue KyJIbTyp B
IIPOLIECCE MEKKYJIBTYPHOTO B3aUMOIEUCTBUS

YK-5.1 — Amnanmu3upyeT BaXHEWIIHE WACOJOTHUYECKHE W I1IEHHOCTHBIC
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CUCTEMBbI, CPOPMHUPOBABIINECS B XOJ€ MCTOPUUYECKOTO Pa3BUTHS; 0OOCHOBBIBAET
aKTyaJlbHOCTh WX MHCIOJb30BAHMUS TMPU COLUUATBHOM M MPOPECCHOHAIBHOM
B3aHMOJICICTBUU

YK-5.2 — BeicTpauBaet cornuaibHOe U MPOo(eccHoHaIbHOE B3aUMOICHCTBUE
C YYETOM OCOOEHHOCTEH OCHOBHBIX (JOPM HAYUYHOI'O M PEJIMTHO3ZHOTO CO3HAHUS,
JICTIOBOM M OOIIEH KyJIbTyphbl MPEACTaBUTENCH APYTMX STHOCOB M KOH(DECCHid,
Pa3IUYHBIX COLMANIBHBIX TPYIIIT

VK-5.3 — OOecneunBaer co3JaHUE HEAUCKPUMUHALMOHHOM  Cpe.bl
B3aMMOJICUCTBUS MPU BBITTOJIHEHUH MPOGECCHOHANBHBIX 33124

B pe3ynbTaTe 0CBOCHHUS TUCUUIIIMHBI 00YUYaIOIUNCS TOJKEH:

e 3HAaTh. - NPUHUHUNHUAIBHBIE OCHOBBI, BO3MOXXHOCTM H OTPAHUYECHHUS
OPUMEHEHUS METO/I0B UCCIEA0BAHUS XUMHUUYECKUX OOBEKTOB;

e YMeTh: - NPOBOJUTh KOMIUICKCHBIA aHAJIW3 IOJYy4YaeMbIX IPOIYKTOB,
UcclleJoBaHHE (DU3UKO- XHMHUYECKUX 3aKOHOMEpPHOCTEH M KOHTPOJIUPOBATH
POTEKaHUE MPOIECCOB HA CEPUIMHOM U CII0KHOM HAyYHOM 00OpYOBaHUU;

- 00OCHOBBIBATh AKTYAJIbHOCTh W AHAJIU3UPOBATh CTPATETMUYECKUE 3a/1a4d B
chepe XMMHUYECKOTro IPOU3BO/ICTBA;

e Buagerb: - TEOPETUYECKMMU OCHOBAMHM M NPAKTHUYECKHMM HaBbIKAMU
paboThI HA CEPUHOM U CJIIO)KHOM HAYYHOM O0OpYJAOBAHHH.

- HaBBIKAMM ONpEJEJEHUs NPAKTUYECKON 3HAYMMOCTU M30pPaHHOW TEMBI
Hay4YHOI'0 UCCIIEIOBAHUS.

3HaTh: -HOBbIE HaNpaBJICHUS COBPEMEHHOW XUMHUHU, OCOOEHHOCTH
3¢ (}HEeKTUBHOTO TPOBEACHHUS HAYYHO-HCCIEAOBATEIBCKOM pabOThl, CHOCOOBI HMX
NPUMEHEHUSI C 1ENbI0 ONTHUMHU3AIUMU SKCIEPUMEHTAIbHO-UCCIIEI0BATENbCKON
npolecca Ha XUMHUYECKUX MPEANPUATHUSAX

B pesynbrare n3ydeHus TUCHUILIAHBI «AKTyaJabHbIC 3aJa4l COBPEMEHHOM
XUMHW» MAarACTP XUMUHU JTOJKEH:

® UMETh MPEACTABICHHE 00 OCHOBHBIX MPOOJIeMax COBPEMEHHON XUMHH U

XUMHUYCCKOI'0O MaTCpHUaJIOBCACHUA



® UMETh IIPEJICTABICHUE O HAaU0OJIee aKTyaTbHBIX MPOOJIEeMaxX COBPEMEHHON
TEOPETUYECKOU U IKCTIEPUMEHTAJILHON XUMUU;

® 3HATh NOPUHLMIBI MOCTPOCHUA W  METOJOJOTHI0  XHMHYECKUX
HCCIEI0BaHUM;

® UMETh MPEJCTABICHUE O BAXHEHIINX OTKPBITUSAX OTECUYECTBEHHBIX U
3apyOeKHBIX YUYEHBIX B 00JIACTH TEPMOIUMHAMMKHU DJICKTPOXUMHYECKUX CUCTEM M
CTPOCHHUHU JIBOMHOTO JICKTPUYECKOTO CJIOS;

® IIPAKTUYECKHU OBJIAJICTh pAIOM METOJIOB HCcle0BaHuM

OJICKTPOXUMHUYCCKHUX CHUCTCM.

4. Conep:xxaHue M CTPYKTYypa AMCHUAILIHHBI
Tabnuya 1. Codeporcanue oucyuniunsvl (Mooyas) « AKTyalIbHbIC 3a]ja41

COBPEMEHHOW XUMHU »

Ne HaumenoBanue ®opma
TeMBbI TeMBbI Conep:xanue, 1eJIM U 3212494 TeKyler
0
KOHTPOJIA
1 2 3 4!
1. Beenenue. B 3TOMN Teme H3J1araroTCs TJIABHBIE
OCHOBHBIE “HHTEerpallMOHHbIC” HANpaBJICHHUS B XHUMHH, JACTCS
npo0JIeMbl XUMUH | KJTacCH(UKALIMS XMMUHM HA HOBOM YPOBHE.
2. Xumuueckas B »T0#1 Teme m3nararoTcsi aTOMHO — MOJICKYJIsIpHast
CTPYKTypa U | apXUTEKTypa U SJICKTPOHHOE CTPOCHUE U CBSI3b MEKIY
byHKIHS. CTPYKTypoil  BemectBa ¥ (PYHKIMOHAJIbHBIM
TTOBEJICHUEM.
3. XUMUYECKUH B sT0li TeMe moka3bIBaeTCs, YTO XUMUYECKUN CHHTE3
CUHTE3. - KJIIOYEBOE HaIpaBJeHUE XMUMHUH, UICTOYHUK BCEX €€

COKpPOBHMI. OTO HaNpaBlCHUE JIeNaeT €€ CaMoil
CO3MJATENbHON HAYKOH.

4. VYnpasnenue B sT0i1 Teme n3nararoTcst ynpaBieHUE XUMUYECKUMHU
XUMUYECKUMHU MpoIeccaMu, WX MOJCKYJSIPHBIMA MEXaHHU3MaMH C
Ipoleccamu. MOMOILBIO XUMUYECKHUX (bakTopoB

(komrIekcooOpazoBaHue, CoJIbBaTAIH,
MOJIEKYJISIPHOM OpraHu3alNH, KaTajamn3a) u
¢u3nueckuMu  BO3JEHCTBUSMU  (OT CBeTa  JIO
MEXaHUKH).

3. XUMHYECKOE B »T0i1 TeMe packpbIBaeTcs, 4YTO BEIIECTBO HE

I' B rpade 4 npusogsTcs mranupyembie GOPMbI TEKYIIEro KOHTPOIIS: 3aluTa TaGopaTopHoii pabotst (JIP),
BeInotHeHUE KypcoBoro npoekra (KII), kypcoroit pabotsr (KP), pacaerHo-rpaduueckoro 3aganus (PI'3), nomamaero
3amanus (13) manucanue pedepara (P), acce (3), xommoksuym (K), pydexnsiii kontpons (PK), Tectuposanne (T) u
T.I.




MaTepUaJOBEICHH |Marepuai, a JHIIb ero mnpeamecTBeHHUK. Hamo

e HAayu4yduTh BEIIECTBO paboTaTh Kak Marepual,
ONpENIETUTh €ro  XapaKTepUCTUKH U  TpaHUIBI
MIPUMEHHUMOCTH.

6. Kepamuka B|B oTOM TEmMe paccCMOTpEHBl pa3IMYHBIE THUIIBI
MPOILJIOM, (YHKIIMOHATBHOM M KOHCTPYKIIMOHHOM KEepaMUKH,
HACTOSIIIEM U | KOTOpBIE OKa3aJIUCh YPE3BBIYANHO MEPCIIEKTUBHBIMU
Oynyiem. JUISL  pa3BUTUS  COBPEMEHHOW  DJIEKTPOHHUKH,

JHEPreTHKHU, CCHCOPUKHU F METANI000PA0OTKH.

7. Xumuyeckas B oaroii Teme paccMaTpuBarOTCA NEPCIEKTUBHBIC

TEXHOJIOTHSI. XUMUYECKUE TEXHOJIOTHH, KOTOpBhIE OOECIeYMBaIOT
TEXHOJIOTMUECKUH  Ju3ailH  mpolecca,  HU3KHUE
SHEPro3aTparhl, BBICOKYIO 0€30MacHOCTh u
SKOJIOTHYECKYIO YUCTOTY.

8. XuMmuueckas B sT0ii TEMe paccMaTpuBaroTCs BICOKOA(D(PEKTUBHBIE

SHEPreTHKa. CrocoObl MpeoO0pa3oBaHUs XUMUYECKOW SHEPTHH B
JIpyTue BHUIIBI DHEPTUU, HAKAIUTMBAaHUE HSHEPTUHM B
SHEPTrOEMKHUX BEILIECTBAX u Marepuanax,
npeoOpa3oBaHUe COJIHEYHON HSHEPTUH, XUMHUYECKHUE
HWCTOYHHUKHU TOKA, CONPSKEHNUE SHEPTONPOU3BOIALINX
W DHEPro3aTPaTHHIX MPOIECCOB.

9. Xumunyeckas B ar10if Teme paccmaTpuBaroTcsi mpobdiaembl OypHO
aHaJIUTHKA U | pa3BUBAIOLIETOCA  HANpPABJICHHS C  OFPOMHBIMHU
JIUArHOCTHKA. TEXHUYECKUMH ‘BBIXOAAaMH~’ BO BCE 00JIACTH - OT

CHUCTEM TEXHOT€HHOI'O KOHTPOJIA 10 MEAULMHBI U
9KOJIOTUH, XUMUYECKON aHAJIMTUKU U IUATHOCTUKH.

10. |IIpoGnemsr B osToif Teme paccMarpuBarpTCS  MPOOIEMBI
XUMHYECKON XUMHYECKOM 3KOJOTHHM, KOTOPBIE CO3JAaHbl CaMUM
3KOJIOTUH. YEJIOBEUYECTBOM KaK pE3yJbTaT JJIUTEIbHOM U

YpE3BBIYANHO OypHOt MIPOU3BOACTBEHHOMN
JESATEIbHOCTH.

Ha usyuenune kypca orBogutcst 108 uacos (3 3.€.), U3 HUX: KOHTaKTHas paboTa
60 4., B TOM 4Hclie JEKIMOHHBIX — 17 4acoB; MpakTUYeCKuX (ceMuHapckux) — 34
4acoB; CAMOCTOSTENIbHAsl padoTa cTy/IeHTa 48 4acoB; 3aBEPIIACTCS 3a4€TOM.

CrpykTypa JUCHUIUIUHBI (MOAYJISA) « AKTYaJIbHBIC 3a7]a4M COBPEMEHHOM

XUMHNN»

Tabauya 2. Obwas mpyooemkocms OUCYUNIUHBL cocmasisiem 3 3auemHbie

eounuywl (108 wacos)

TpymoeMKoCTh, 9acOB / 3a4ETHBIX €THHHIT

Bun pabors: 1 cemecTp 2 cemecTp BCEro
O0mas TpypoemMkKocTh (B 108 108
yacax)

KonrakTtHas pabora (B 51 51
yacax):

Jlexyuonnwvie 3auamus (/1) 17 17
IIpaxmuueckue 3AHAMUSL 34 34




(113)
Jlabopamophnvie  pabomeol -
(JIP)
Konmponvuas paboma (KP) 9 9
CamocrosiTeibHass padora

48 48
(B yacax):
Camocmosmenvroe 48 48
usyueHue paz0enos
Buna MPOMEKYTOYHOU

3avuerT 3avduer
aTTecTaluu
Tabauya 3. JlexyuoHnusie 3auamus

e Tema
/1

1 Beenenue. OcHoBHBIE TIpoOIeMbl XuMuu. [lenv u 3adauu uzyyeHus memvl — W3YUUTh
KoHuenuum coBpeMeHHOM XUMHUHU U UX MPAKTHYECKOE MPUMEHEHHE.

) XuMmuyeckasi CTpykTypa v GyHkuus. [lens u 3a0auu uzyuenus memwl — paCKpbITh 3a1a4u
COBPEMEHHON OMOXUMUHU U DKOJOTHICCKON XMMHUH

3 Hanotexnonoruu. [lens u 3adauu uzyuenus memovl — U3y4YuTh TEPMUHOJIOTHIO U OOBEKTHI
MCCJICI0BAHUS B HAHOXUMHH
CoBpeMeHHbIE UCTOYHUKU SHEPTUH, BUJBI TOIUMBa. Llenb u 3amaun u3yueHus: TeMbl —

4 | H3YUATE BO30OHOBJISIEMbIE M HEBO30OHOBIIIEMbIE WCTOYHHKK dHepruu. OrneHka
3¢ (deKTUBHOCTH KaTaduTHYecKux cucteM. JluzenpbHoe TomnuBo. IlepcrekTuBbI
WCIIOJIb30BaHMS OMOTOILINB.

OU3NKO-XUMUS CBEPXKPUTHUECKHUX GIIOUAOB. [lenb u 3a0auu u3yyeHus memvl — A3YIUTh
CBEPXKPUTUYECKYIO (IronHAs 3KCTPAKIHS KaK CIIOCO0 W3BICYCHUS OMOJOTHYCCKH

5 | AKTHBHBIX COCIMHEHUI W3 PACTUTENBHOTO CBIPhS; MPUMEHEHHE CBEPXKPUTHUECKHX
GarouaoB  JUIT  MUKPOHM3AIMH JICKAPCTBEHHBIX TIPENapaToB M CO3JAHUS CHUCTEM
MEJIEHHOTO BBICBOOOXKICHUS JIEKapCTBEHHBIX [penapaTos; pUMEHEHUE
CBEPXKPUTUICCKHX (DITFOUIO0B B aHATUTHYECKON XpoMaTorpadum.

6 Kepamuka B mpomuom, HactosiieM u Oyayuiem. [lenv u 3adauu usyueuus memvl —
PACKPBITh PA3IMYHBIC TUTBI (DYHKIIMOHAILHOW W KOHCTPYKIIMOHHON KepaMHUKH
XuMudeckasi TeXHONOTUs. [lenv u 3a0ayu usyuerus memsvl — PACKPBITh NEPCIIEKTUBHbBIE

7 | XMMHUYECKHE TEXHOJIOTUH, KOTOpble 00€CIeYnBaIOT TEXHOJIOIMUECKUN TM3aliH mpolecca,
HU3KHE SHEPro3aTpathl, BEICOKYIO 0€30MacHOCTh U KOJOTHYECKYIO YUCTOTY.
Xumuuaeckass dHepreTuka. [lernv u  3a0auu  uzyweHuss ~memvl —  PACKPBITh
BBICOKOA()(DeKTHBHBIE CIIOCOOBI MTPEOOPa30BaHUs XUMHUYECKONW YHEPTUHU B JAPYTHUE BHIIBI

8 | oHeprum, HaKalJIMBaHWE DHEPIrUM B DHEPrOEMKHUX BEIIECTBAX W MarTepuasax,
npeoOpa3oBaHrE COJTHEYHON HHEPruu, XUMHUYECKHE HWCTOYHUKUA TOKA, COTPSIKEHHE
SHEPTOMPOM3BOSIINX U DHEPro3aTPATHBIX MPOIECCOB.

XuMuYecKasi aHalTUTUKA W JUArHOCTHKA. [[enb u 3a0ayu usyueHus membl — PACKPHITh

9 npobsieMbl OypHO pAa3BUBAIOLIETOCS HAMpPaBICHHUS C OrPOMHBIMU TEXHHYECKUMHU
“BbIXO/IaMH”’ BO BCE OO0JIACTH - OT CHCTEM TEXHOTEHHOT'O KOHTPOJS O MEIUIUHBI H
9KOJIOTMH, XMMHUYECKON aHAJIMTUKU U TUArHOCTUKH.

[IpoGnembl XuUMUYECKOW 3KONOTUU. [lens u 3a0auu u3zyueHusi memvl — PACKPHITH

10 | mpoOmeMbl XMMHYECKOW SKOJOTUM, KOTOpPBIE CO37aHbl CaMHM 4YEJIOBEYECTBOM Kak
pe3yNbTaT ATUTEIBbHON U Ype3BhIUaiiHO OYPHOU MPOU3BOJICTBEHHON ACSITENILHOCTH




Tabauya 4. [Ipaxmuyeckue 3aHamus (CeMuHapcKue 3aHsamust)

o/m

Tema

XuMusi HOBBIX (DYHKITMOHAIBHBIX MaTEpPHAJIOB

HaHpaBHCHHBIﬁ CHHTC3 HCOPIraHNMYCCKUX BCUICCTB

HaHpaBHGHHLIﬁ CHUHTC3 OPraHN4YCCKUX BCUICCTB

YHpaBJ'IeHI/Ie pasMEpaMi 9aCTUll, CHHTC3UPYCMbBIX BCIICCTB M MATCPHUAJIOB

MCTOI[BI HN3Yy4YCHUA U UCCIICAOBAHM BCIICCTB M MAaTCPHAJIOB

Hanoxumus — xuMus HACTOAIICTO

YTepoIHbIE HAHOMATEPUAJIBI.

CoBpeMeHHbIE TPOOJIEMbI XUMUU KU3HU

A A R I Nl Pl Bl Ed b

KepaMI/I‘ICCKI/Ie MaTCpUuaibl, MCTOAbI CHHTC3d U CBOMCTBA

Tabnuya 5. Jlabopamopuvle pabomuvl no oucyuniure (Mooyno) — He

npeoycmompeHul

Tabnuya 6. Camocmosmenvroe usyuenue pazoenos OUCYUNIUHbL (MOOY/is1)

ConepxaHue caMOCTOATEIbHON PabOThI

2

Dusuko-xuMus KOMITO3UIITMOHHBIX 1 HAHOCTPYKTYPHBIX MAaTCPUAJIOB. Karamus B
HedTenepepaboTKe.

AHanuTnyeckast XUMHUSI 1 XUMHYECcKast SKOJIOTHSL.

PU3UKO-XUMHS BBICOKOMOJIEKYJISIPHBIX COEMHEHMIA.

OpFaHI/I‘ICCKaH XHUMMUS, OMOXHUMUS U OMOTEXHOJIOTHS.

DU3HUKO-XUMHUS HCOPraHNYCCKUX U OPTaHUYCCKUX CUCTCM U MAaTCPHUAJIOB. TeOpeTI/I‘-IeCKaSI
W IPpUKJIaJIHAA SJICKTPOXHUMHUS.

KowmnerorepHas xumus. CTpyKTypa U peakIMOHHAsi CHOCOOHOCTb.

5. Ouyenounvie mamepuanvt 013 mexKyuiezo u pyoexcHo20 KOHmpoia
ycnegaemocmu u nPOMeNCYmouHOl ammecmayuu

KoneunsimMu peE3ybTaTaM OCBOCHUA IPOTpaMMbl JUCHUIIIMHBI SABJIAIOTCA

C(bOpMPIpOBaHHBIG KOTHUTUBHBIC JCCKPHUIITOPBI «3HATB», «YMCTb)», «BJIAACTLHY,

PaCIIMCaHHBIC 110 OTACIIbHBIM KOMIICTCHIIUAM. cDOpMHpOBaHI/Ie 9THUX ACCKPHUIITOPOB

IMPOUCXOAUT B TCUCHUC BCEro CCMCECTpa II0 JTallaM B paMKax pa3jIM4YHOI'oO BHAA

3aHSATHH U CAMOCTOSTEIIHFHON pabOTHI.

B xoz1e u3yueHus TUCHUILITUHBI IPEyCMaTPUBAIOTCS mMeKyujuil, pyoeicHlil

KORmMPOJib U RPOMEINCYMOUHAA ammecmauu.




1.1.0uenounvie mamepuanst 011 meKyuieco Konmpona. lLlenv mexywezo
KOHmMpoJsi — OlLIGHKa pe3yJbTaToB paboThl B CceMecTpe U obecrnedyeHue
CBOEBPEMEHHON O0OpaTHON CBSI3U, A KOPPEKUMH OOy4YeHUs, aKTHUBU3AIUU
CaMOCTOATENIbHON paboThl  oOydaromierocsi. OOBEKTOM TEKYIIEro KOHTPOJIs
SABJISIIOTCS KOHKPETU3UPOBAHHBIE PE3yIbTaThl 00ydeHHUs (yueOHbIe JOCTHKEHHUS ) TIO
JTUCITUTITNHE

Texywjuit Konmpoas YCIEBAEMOCTH OOeCeuMBaeT OICHUBAHUE XOJa
OCBOCHMS TUCIUIUINHBI «METO b UCCIEAOBAHUS DIICKTPOXUMHUIECCKUX PEAKIIHI 1
BKJIIOYAET: OTBETHl Ha TEOPETHUYECKHME BOMPOCHI HAa MPAKTHUYECKOM 3aHSTHUH,
peIeHre TPAKTUYCCKUX 3a/lad W BBIMIOJIHCHHE 3aJaHUN Ha MPAKTHYECKOM H
7a00paTOPHOM  3aHATHUSIX, CAMOCTOSTEIHHOE BBIMIOJHCHUE WHIUBHUIYaIbHBIX
JOMAITHUX 3aJlaHui  (HampuMmep, peIIeHHe 3a7ady) ¢ OT4YeToM (3alluToi) B
YCTaHOBJICHHBIN CPOK.

Onenka KayecTBa TMOJTOTOBKM HA OCHOBAaHWW BBIMOJTHEHHBIX 3a/IaHUM
BeJleTCs TpenoaaBaresieM (C 00CYyKIEHUEeM Pe3yabTaToB), 0ayuibl HAUUCIISIIOTCS B

3aBUCUMOCTH OT CJIOXHOCTH 3aJaHHA.

Bonpocel no memam Oucuunﬂunbl

Tema 1 Beenenne. OcHOBHBIE IP00JIeMbI XMMHUM.

KoHuenuuu coBpeMeHHOM XMMUU U UX MPAKTUYECKOE MPUMEHEHHE. XUMUS
Kak (yHIaMeHTalbHas Hayka. Pa3BUBalonyecss COBPEMEHHBIC HaMNpaBICHUS:
KOMITBIOTEPHAS] XUMUS, KOMIIBIOTEPHOE MOJEIUPOBAHUE MOJIEKYJI (MOJIEKYJIIPHBIN
JIM3aiiH) 1 XUMUYECKUX PEaKUUii; CIIMHOBASI XUMHMSI; CHHTE3 U UCCIIEJOBAaHUE HAHO-
CTPYKTYp, pa3BUTHE M IPUMEHEHUE HAHOTEXHOJIOTMI; CHHTE3 IOJUMEPHBIX
MOJIYTIPOBOJHUKOB; XUMUS Ype3BbIYANHO OBICTPOTEKYIIUX  peaKuui
(peMTOoxuMuUst); cuHTE3 (QyJUIEPEHOB U HAHOTPYOOK; Pa3BUTUE XUMHUHU OJMHOYHON
MOJIEKYJIBI; Pa3BUTHE JJIEKTPOHMKM HAa MOJIEKYJSIPHOM YPOBHE; CO3JaHUE
«MOJIEKYJISIPHBIX Ma-IINMH»; AJIEKTPOB3PbIBHAS AKTUBAIUS IYJIbIbI U PacCTBOPOB.
OcHoBHBbIE focTH)KeHNA XUMHH B XX Beke. Poiib poccuiickux yueHsIx. [ 1o0aibHbIe

npobnembl XXI Beka (poCT HapOJOHACENEHHUS, YXYAIICHHE SKOJIOTUYECKOU
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00CTaHOBKH, HEXBATKa MPOJOBOJILCTBHS, KPU3UC B dHEPTeTUKE U JIp.). OCHOBHbBIE
TEHJICHIINY Pa3BUTHUSI €CTECTBEHHBIX HAYK B CBSI3U C COIIMATBLHBIM, SKOHOMUYECKUM,
HAay4YHbIM, TEXHOJIOTUYECKHM M SKOJIOTUYECKMM Kpu3ncom Hadaia XXI Beka.
COnmxkeHre eCTeCTBEHHBIX HayK, B TOM 4YHuCJe MaTeMaTuku. Poib xumuum B
penieHnu riao0aabHbIX MPolIemM

Tema 2. Xumuueckasi CTpyKTypa U QyHKIUs.

3ajaun  COBPEMEHHON OHOXUMHH: CTPYKTypa M OpraHuzaius OCJIKOB,
POOIEMBI PETYIISAIUN XUMUYECKUX PEaKIil B OpraHu3Me, MEXaHU3Mbl JCHCTBUS
OMOJIOTUYECKUX KATAIU3aTOPOB, MEXAHU3M OKHUCIHUTENIBHOTrO (HochOopHInpoBaHus,
HyKJeonpoTenHbl. CoOBpeMeHHasi HSKOJIOTHYECKAas XUMHUSI - JOMUHUPYIOUIUN
XUMUYECKUN aCIEKT B ONPEJEICHUN KaYeCTBEHHOTO M KOJIUYECTBEHHOTO COCTaBa
AHTPOIIOTEHHBIX 3arpsi3HeHUl Ouocdepsl B pe3yJibTaTre JesATEILHOCTH YeJOBEKA.
[Iporeomuxka. IIpobnema Tpanchopmanuu 310pOBOI KIETKH B pakoByto. Co3nanue
COBPEMEHHBIX JIUTIOCOMAJIbHBIX MIPOTUBOOIYXOJIEBBIX MpenapaToB.
NMmoOunu3anus mpoTUBOOITYX0JIEBBIX CPEACTB Ha HOCUTEIE

Tema 3. HanoTexHoJiorum.

Hanonayka. Hanorexnomorus. TepMHHONIOTHS U OOBEKTHI UCCIIEIOBAHMUS.
OObekThl Masoro pasmepa B kiaccuueckor (I'm66c, Tomcon-KensBuH) M B
noctkinaccuueckor koswtonaHo xumuu (A.U. PycanoB). CrmocoObl momydeHus
HAHOYACTHUIl, WX cTabwiu3anus. DOusndyeckue U XHUMHYECKHE CBOMCTBA
yIbTPAAUCIEPCHBIX cucTeM. Pa3oBble W XUMHUYECKHE MOAXOJbl K H3YyUYCHUIO
HaHoyacTull. [loBepxHOocTHBIE cuiibl B HaHoaucnepcusix. CelleKTUBHbBIC
HAHOpPa3MEpPHbIC  HEIUIATMHOBBIE  AJICKTPOKATAIM3aTOPbl  BOCCTAHOBJICHUS
KHCJIOPOJIA. Hpyrue MIPUMEPHI MPUMEHEHUS HAaHOTEXHOJIOTUH.
Camoopranusyommecs: CTPYKTypbl Ha TOBEPXHOCTM M B o0beme (as.
CynpaMoneKyJIapHbIe CTPYKTYPbI, B TOM YUCIIE KUJKOKPUCTATIIMUECKUE

Tema 4. CoBpeMeHHbIE HCTOYHMKHN JHEPTUH, BUAbI TOILIMBA.

Bo3obOHoBIsIeMble ¥ HEBO300HOBJISIEMbIe HMCTOUYHHMKH SHEpruu. PakeTHoe
TOTUIMBO, €ro 3(PQGEeKTUBHOCTh. HeCCUMETpPUYHBIH JUMETHWITHIPA3UH  Kak

KOMIIOHCHT PAaKCTHOI'O TOILJINBA. ABTOMOOUIIbHBIE OCH3UHBEI. ,HGTOHaHI/IOHHaSI
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croiikocTth. OkTtaHoBoe umcio. Ilpobrmema danscudukanun. Hopmber Epo,
perilaMeHTUPYIOUIUE COoJAepkKaHue OeH30/1a, apOMaTUYECKUX YTIEBOAOPOAOB H
cepocojiepxKalux coeTuHeHn. BbIOpOCHI aBTOTpaHCIOpTa U TPOOJIEMBI SKOJIOTHUH.
Hopmupyemble ©  HEHOpMHUpYEMble KOMIIOHEHTHI ~ OTpaOOTaBIIMX  Ta30B.
[IpumeHeHne KaTanu3aTOpOB JUIsl CHMXKEHUSI BIOpOcOB. OneHka 3PpheKTUBHOCTH
KaTaJINTHYEeCKUX cucteM. JluzenpHoe TorumBo. LleranoBoe uncino. Hopmel EBpo
JUIS. AU3EJIbHBIX TOIUIMB. llepcrieKTUBBI HUCIONIB30BaHUsT OMOTOIUIMB. CHOCOOBI
nosiyueHusi. CHUKEHUE TOKCUYHOCTH BBIOPOCOB OTPA0OTABIIMX I'a30B.

Tema 5. ®DU3UKO-XMMHUS CBEPXKPUTHYECKUX (PIIOMIO0B.

ConocTaBieHre CBOMCTB JKUJKOCTH, ra3a U CBEPXKPUTHUECKOTO (hIIrou1a Ha
npuMepe BOJbI. «3ejeHas» XUMHUS — PAa3BUTHE TEXHOJIOTMM, OCHO- BAaHHBIX Ha
IPUMEHEHUU CBEPXKPUTUYECKUX (IIIOMAOB (TEXHOJOTUsSl MOJUMEPOB, MUIIEBas
MPOMBIILJIEHHOCTh, TOJIYYE€HHE HOBBIX MaTepualioB, OMOAM3EIBLHOIO TOIUIMBA,
UCIIOJIb30BAaHUE B KaueCTBE PEaKIMOHHBIX cpel, JJo0biua Hehtn u 1p.).
Cepxkputnyeckast (pronaHast SKCTPAKIMS Kak Coco0 U3BJIeYeHUs! OMOTOTHYeCKU
AKTUBHBIX COCJIMHEHUI U3 PACTUTEIBHOTO ChIpbs. [[prMeHeHne CBEPXKPUTUUECKHUX
GbArouI0B I MUKPOHHU3AIMU JIEKAPCTBEHHBIX MPENapaToB M CO3[aHUS CUCTEM
MEJIJIEHHOTO  BBICBOOOJKJICHMSI  JICKAPCTBEHHBIX IMpemnaparoB. [IpumeHenue
CBEPXKPUTHYECKUX  (IOWIOB B AHAIMTUYECKOW  XpomaTo-  rpaduu.
Crepxkputnueckas (aougHas SKCTPAKIUS €M CBEPXKpUTHYecKas (IrougHas
xpomartorpadus.

Tema 6. Kepamuka B npoujiomM, HacCTOAIEM U OyAyLeM.

N3ydenune nmpuMeHEHUs KEPaMUKHU B MPOILIOM, HACTOSIIEM U Oyayiiem. 2.
N3yuenne GyHKOMA KepaMUYeCKUX MaTepuaiioB.3. AHaIW3 MPOU3BOJICTBA
KepamMuueckux wmarepuanoB. 4. OmnpenenuTs NEPCHEKTHBBI  MPUMEHEHUS
KepaMUYECKUX MAaTEPUAJIOB B Oy IyIIEeM.

Tema 7. Xumnueckasi TeXHOJIOI Usl.

[IpeqMeT ¥ 3amaum XMMUYECKOM TEXHOJIOTWHM. BakHEeWIlue HarpaBiIeHUS
Pa3BUTHUSI XUMUUYECKON TEXHUKU U TEXHOJOTUH. XUMHUYECKAsI MPOMBIIUICHHOCTh U

Hp06HeMBI JKH3HeoOecneueHusa. Poias m MacmTaObl MCIIOJIB30BAaHUS XMMHYECKUX
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IOPOLECCOB B PA3NUYHBIX cepax MaTepHaJbHOrO MPOU3BOACTBA. XHMHKO-
texHonornueckuit nmpouecc (XTII) u ero conepxkanue. JIMMUTHPYIOLIUE CTA/IUU.
[Ipomecchl, mpoTeKawmue B KUHETHICCKOH, MUPPY3NOHHON U  TIEPEXOTHON
obOnactsax. TexHomormyeckue KpUTEpuu SPPEKTUBHOCTH (PYHKIIMOHUPOBAHUS
XUMHKO-TEXHOJIOTHYECKOTO Mpouecca. OCHOBHBIE TEXHOJIOTHYECKHE TOHATUSA H
ONPENEIICHUS: IPOU3BOAUTEIBHOCTb, MOIIHOCTb, WHTEHCUBHOCTbH, PAaCXOJHbIC
KO3 (PUIIMEHTBI, CTENEeHb MPEBpAIlCHMs, BbIXOJ MPOAYKTa, CEIEKTUBHOCTh
(unrerpanbHas unuddepennumansuas). Knaccudukamuss OCHOBHBIX MPOLIECCOB
XUMHYECKOU TEXHOJIOTUH. I'mapomexanunueckue, MaccOOOMEHHbIE
(nuddy3noHHbIEC), TEMJIOBBIE, XHMHUYECKME W MEXaHUYECKHE IMPOLECCHI.
Kunernueckne 3aKOHOMEPHOCTH OCHOBHBIX IPOLIECCOB XMMUYECKOW TEXHOJIOTHH.
[Tonsatue nBuxkymen cuibl XTI

Tema 8. Xumuueckasi JHepreTuka.

TepMoxuMuyeckue 3aKOHbI. ODHTAJIBIUM  OOpa3oBaHUS  XUMHUYECKHUX
coenuHeHn. TepmMoxuMuyeckue pacyeTsl. DHTponus. JHeprus ['udoca.

Tema 9. XuMuyeckasi aHAJIMTHKA U JMATHOCTHKA.

AHTHOMOTHKHU KaK HOHO(OPBI KaTHOHOB MeTalIoB. [IpupoaHbIe perenTopsl.
HNonodops! (BanMHOMHIIMH, OOBEpULIMH, SHHUATHH, Ja3ajJolua A, rpaMULUIUHBI).
OcoOeHHOCTH CTpOECHHS M 00pa30BaHUSI KOMILIEKCOB C KaTHOHAMHU ILEJIOYHBIX U
HIEJIOYHO3EMENBHBIX METAIUIOB. BAIIMHOMMIIMH, CTPYKTYypa MOJEKYJSPHOM LEIH,
pPOJIb BHYTPUMOJICKYJISIPHBIX BOJOPOJHBIX CBS3€H B (DOPMHPOBAHUH CTPYKTYPHI,
KOH(OpMAIMU B PACTBOPUTENSAX pa3zHOM mNpupoasl. Boszmoxuoctn merona M-
penakcanuyu MpyU H3YYEHUHM SIBJICHUM acCOLUMAlMM C YYaCTHEM MHILET Kak
HaHOpa3MepHbIX O00BEKTOB. Poib MpUpOABI KOPPENSLUMOHHBIX BpEMEH Ha
CIOCOOHOCTh MAapaMarHUTHOTO 30HJAA JaBaThb OTKJIMK Ha H3MEHEHHUE pa3Mepa
aHanuupyemoro oObekTa. OCOOEHHOCTH peNlakcallii HPOTOHOB B PacTBOpax
NapaMarHUTHBIX METAJUIOKOMILIEKCOB Ha OCHOBe coeauHeHui raponuuus(Ill) u
mapranua(ll). [Iposinenue B SIM-penakcaniuu CBs3bIBaHUS MapaMarHUTHBIX HOHOB
C OJIMMEPHBIMH JINTAHIAMM.

Tema 10. IIpo0s1eMbl XUMHYECKOI IKOJIOTHH.
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[Tonsitue 06 ymep6e armocdepsl. 3arpsizuenue. ['uapocdepa. CTounbie
Boabl. JIuTochepa. 3emenbHbie pecypcesl. [Inogopoaue. Dkonornyeckre aclieKThl B
OIICHKE ¥ TIPOTHO3UPOBAHUH 37]0POBbS YEIOBEKA.

Kpumepuu CbODMMDOBCZHMﬂ OUEHOK (OH@HU@CIHM}Z) YCmMHO20 onpoca

VYCTHBIN onpoc sBIAETCA OJHUM M3 OCHOBHBIX CIIOCOOOB y4€Ta 3HAHMM
oOydJaromerocss Mo JUCIUIUIMHE «AKTyaJdbHBIE 3a/1ayd COBPEMEHHOW XUMHI.
Pa3BEépHyTHIN OTBET CTyJEHTA JOJKEH MPEACTaBIsATh COOOU CBSI3HOE, JIOTHYECKU
NIOCJIEJOBATENbHOE COOOIIEHHE Ha 3aJaHHYI0 TEMY, IOKa3blBaThb €ro yMEHHUE
PUMEHSTh OTPEICIICHHUS.

B pe3ynvmame ycmnozo onpoca 3nanus, 00yuaouiezocsa oueHuearomces no
caeodyroweil wKane:

3 6anna, CTaBUTCS, €CIIU 00YUYaAIOIIHICS:

1)  monHO M3IaraeT U3y4eHHbI MaTepua, JaéT NPaBUIbHOE
ONPEJEICHHOE INEKTPOXUMUYECKUX TTOHATHH;

2)  oOHapy>XKHBaeT MOHMMAaHHE MaTepuasa, MOKeT 000CHOBATh CBOU
CYXXJICHUS, TPUMEHUTh 3HAHUS Ha MPAKTUKE, TPUBECTH HEOOXOIUMBIE TIPHUMEPHI
HE TOJILKO IO YYEOHUKY, HO U CAMOCTOSITENIbHO COCTABJICHHBIE;

3)  wu3maraer MaTepual MocieI0BaTeIbHO U MPABUIBHO C TOYKH 3PECHHUS
HOPM JINTEPATYPHOTO S3BIKA.

2 b6anna, CTaBUTCS, €CJIM O0yJarONTUHACS 1a€T OTBET, YOBICTBOPSIONINI TEM
&Ke TpeObOoBaHUsAM, 4TO U It Oama «1», Ho qomyckaeT 1-2 ommbku, KOTOpbIe caMm
e UCTIPABIISIET, U 1-2 HeJj0uéTa B MOCIIEI0OBATEILHOCTH U A3BIKOBOM O(DOPMIICHUH
U3JIaraeMoro.

1 6ann, craButcs, eciu o0ydaroluiicss OOHapyKUBaeT 3HAHUE U TOHUMaHue
OCHOBHBIX MOJIOKEHUN JAHHOW TEMBI, HO:

1)  wu3maraer MaTepual HEMOJHO U JOMYCKAET HETOYHOCTHU B
ONPENECIICHUU TTOHATUM;

2)  He yMeeT JOCTaTOYHO ITyOOKO U JJ0Ka3aTeIbHO 000CHOBAaTh CBOU

CYXKACHUS U IIPUBCCTHU CBOU IIPUMCPHBI,
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3)  wu3maraet MaTepuall HEeMOCIeI0BaTEIbLHO U TOMYCKAET OMOKHU B
S3BIKOBOM O(DOPMIIEHUH U371araeMoro.

0 6annos, craBuTCs, eciy 00yJaronIuiicss OOHApYKUBAET HE3HAHUE OOJBITICH
YaCTH COOTBETCTBYIOLIETO pa3/iesia u3yuaeMoro Marepuaa, JOmyCcKaeT OITMOKY B
dbopmyIIHpOBKE.

Bamel «3», «2», «1» MOTYT CTaBUThCS HE TOJBKO 33 €JUHOBPEMEHHBIIM
OTBET, HO M 32 PACCPEOTOUYCHHBINA BO BpEMEHH, T.€. 32 CYMMY OTBETOB, JJAHHBIX

CTYyACHTOM Ha HPOTSKCHHUU 3aHATUSA.

Ouenounvlie mamepuainvl 013 pyoeHcH020 KOHMPONA.

Pybexcnviii  kommpons  OCyliecTBIsieTcs 10 Oojee  WIM  MEHee
CaMOCTOSITENIbHBIM pa3zielaM — Y4YeOHBIM MOIYJISIM Kypca M TPOBOJUTCS 10
OKOHYAHWHM W3yYCHHUS MaTepuania MOAYJs B 3apaHee YCTAaHOBJICHHOE BpEMH.
Py0OexxHbIlt KOHTPOJIb MPOBOAMUTCA C LEIbIO OMPENETICHHs] KadecTBa YCBOEHUS
MaTepuana y4eOHOro MOIyJisa B IieJoM. B TedeHue cemecTpa MPOBOIAUTCS Mipu
MAaKux KOHMPOAbHHIX MEPONPUAMUA NO ZPAPUKY.

B kaudectBe popm pyOEKHOTO KOHTPOJISE MOKHO UCIIOJIb30BATh TECTUPOBAHUE
(MICHhMEHHOE WJIM KOMIIBIOTEPHOE), MTPOBEICHNE KOJUIOKBUYMa WM KOHTPOJIBHBIX
paboT. BeimonHsiemMbie paboThI TOMKHBI XPAaHUTHCS HA Kadenpe TedeHnrn yueOHOTro
rofia ¥ Mo TpeOOBAaHUIO TPEAOCTABIATLECS B YTpaBieHUE KOHTPONsS kKadecTBa. Ha
pyOeXHBbIE KOHTPOJBHBIE MEPOTPUATHS PEKOMEHIYETCS BBIHOCHTH  BECh
IIpOrpaMMHBIN MaTepuai (BCe pa3aebl) 0 TUCIUTIIMHE.

IIpumepHbIe BONPOCHI AJIs1 KOJJIOKBUYMA

1. DKOJIOTUUECKHUE KPU3UCHI, O€ICTBUS, KaTacTPOQbI (MPUMEPHI).
2.  I'mobGanpHBIC YKOIIOTUYECKUE TIPOOIEMBI.
3. KoHuenuust  ycTtoiunBoro pasBUTHS O0IIecCTBA — OCHOBHOE

HaIpaBJICHUE B PEIICHUH TJI00ABHBIX SKOJIOTHUECKHUX MTPOOIIEM.

4.  UYTo NpPOUCXOAUT C XUMHUYECKHMMHU BEIIECTBAMH B SKOJOTMYECKHUX
cucremax? Kak oneHuBaeTCs NpUOPUTETHOCTh BO3/IEUCTBUS XUMUYECKUX BEIIECTB
B Pa3JIMYHBIX MPUPOIHBIX cpeaax?
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3. [IpenenvHo-pomyctumbie koHUeHTpauun (IIJIK) BpeaHbix BemiecTs,
MAaKCHMAaJIbHO-pa3oBble, cpeaHecyTounble 3HaueHus [IJIK, opueHTUpOBOYHO

oe3onacHble ypoBHU Bo3neicTBusg (OBYB).

6. MeTobl uX ycTpaHeHHs M 0071aCTH UCTIOIb30BAHMS.

7. OCHOBHBIEC HAIPABJICHUS B CO3/IAHUU BBICOKHUX T€XHOJIOTUH.
8. HanorexHonoruu.

0. MasnooTxoiHbIe U 0€30TX0IHBIC TEXHOJIOTHHU.

10. Tlom3emHOE 3aXOPOHEHUE OTXOJIOB.

11. Kakue MeTaiuibl OTHOCST K TSKEIbIM?

12. Tlodyemy O4€HB CTPOTO CIEAYET KOHTPOIUPOBATH UX COAEPHKAHUE?
13. CsuHel U ero COeIMHEHUS, TOKCUKOJIOTUYECKask XapaKTePUCTHKA.
14.  Kaamuii u ero coeIMHEHMS, TOKCUKOJIOTUYECKAS XapAKTEPUCTHUKA.
15.  MBblIbSK ¥ €ro COEAUHEHUS, TOKCUKOJIOTUYECKAS] XapaKTEePUCTHUKA.
16. PryTb u €€ coequHEeHHs], TOKCUKOJIOTMYECKasi XapaKTEPUCTUKA.

17.  O30H 1 €ro coeAMHEHNs, TOKCUKOJIOTHYECKAsA XapaKTEPUCTUKA.

ATMOC®DEPA
1. Atmocdepa. E€ cocras.
2. DoTOCUHTES.
3. Cwmor u poroxumudeckuid cMmor. [IpudanHbl 06pa3oBaHus.
4. KpyroBopor OuoreHHsix »sjiemMeHTOB B Ouocdepe. Mx ponp B

dyHKIIMOHUpOBaHUH OHOChEpHI.

S. XUMHUYECKHE 3arPSI3HUTENHN aTMOC(hEepHI.

6. [TapHuKoBbIi 3P deEKT.

7. [IpuHUMN 1ENCTBUS NBUICYIABIMBAOIIMX AlIIapaToB.

8. l'azoouncTHbie amnmapaThl (MEXaHWYECKHe, THAPABIMYECKUE U

(¢unabTpalMOHHbIE). YeM OHU OTIIMYAIOTCA?

0. Knaccudukanus abcopOIMOHHBIX METONIOB OYUCTKM Ta3oB. Ha uém
OHHU OCHOBAHbI?

10. CyTtb amicopOIMOHHBIX METO0B OYMCTKH Ta30B.

11.  OcHoBHbIE TUTIBI A0COPOESHTOB.

16



12.  Meroasl KOHTpOJIE WM TPUOOPHI MJIsi H3MEPEHUs] KOHIICHTPAIMH
npuMmeceit B atmocdepe.
13. Knaccuduxkanus BEIOpOCcOB B aTMOC(epy MO COCTaBy.
I'MAPOCPEPA
1. OO0mias xapakTepucThKa rupocQepsl.
KauectBO nuTheBOM BOMIBI: MUHEpan3anus, pH.
XKéctkocTh BOJbI (BpEMEHHas1, TOCTOSIHHAS, O011ast).
KauectBo nutheBoii Boanl: XIIK, BIIK, okuciaseMocTs.
Mertoap! onpeneneHrss BpEMEHHON KECTKOCTH BOJBI.
Crannuu o0e3Kene3nBaHus BOJEL.

MexaHu3m CaMOO4YHNIICHUA BOAHBI.

© N N ke WD

Mertons! onpeeneHus o0IeH U MOCTOSTHHON KECTKOCTH BOJIBI.

9. OT d4ero 3aBHUCUT 3IJEKTPONPOBOJHOCTh BOJBI? MOXKET 5 OHa
PaBHSATHCS HYJIO?

10. Kakas Boga cunraercs xk€ctkon? [loueMy oHa HE PEKOMEHYETCS JJIst
OTOILUICHUS U CTUPKU?

11.  Ouucrtka Bosbl METOJIOM (QUIBTPOBAHMS U OTCTAUBAHMUS.

12. OuwncTka BOABI METOJOM JUCTUILISALUU.

13.  OcHoBHbIEC HaNPaBJIEHUS B CO3JaHUU BBICOKMX TEXHOJIOTHIA.

14. Hamumwure ypaBHEHUS PEAKIMM PEarecHTHOTO METOJa OYUCTKHU
CTOYHBIX BOJ| OT TOKCUYHOTO Xpoma(VI).

15. Tloyemy o0OpaboTKa NPOMBINIJIEHHBIX M OBITOBBIX CTOYHBIX BOJI
OCYIIECTBIISIETCS pa3/I€IbHO?

16. Tloyemy HpOMBIIUICHHBIE CTOYHBIE BOJBI MOTYT HE Ppa3pylIaThCs
OMOJOTUYECKUM ITyTEM?

17. HazoButTe Hambonee BCTpeyarOUIUMECs 3arps3HEHUs NPOMBIIUIEHHBIX
CTOYHBIX BOJI.

18. B uém OCHOBHOE MPEUMYIIIECTBO HEUTPpATU3AIIUH IETOUYHBIX CTOYHBIX

BOJ yIUIEKUCIBIM razoM? [IpuBeauTe ypaBHEHHs pEeaKIMil.
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19. Kaxkue nonsl, Haxoasmuecs B crounoi soje: Fe3t, Ni", OH-, Ca*", CI~
MOYKHO HEMTpaIn30BaTh yriaeKuciabiM razom? [IpuBenure ypaBHEHUs pEeaKLIHil.

20. Kakue peareHTbl MOKHO HCHOJIb30BaTh ISl HEUTpATIU3alMU KHUCIBIX
crouHbix Boa? [IpuBenute ypaBHEHUS pPEAKIIMA.

21. Kakume peareHTbl MOXHO UCIOJb30BaTh Uil HEUTpAIM3ALUU

HIEJIOYHBIX CTOYHBIX BoA? [IpuBenuTe ypaBHEHUS peakiuil.

JINTOC®EPA

1.  MunepanbHble yT0OpEHHS.

2. OcCHOBHBIE  3arpsA3HUTENM  3€MEIBHBIX  PECYPCOB:  OTXOJbI
TIPOU3BOJICTBA M TBEPIBIC OTXOIBI.

3. TexHon0THs TPUMEHEHUS XUMUYECKUX CPEJICTB 3aIUTH PACTCHHM.

4. IlecTnyael.

3. Paanonyxinsl.

6. [Tyt ynydineHus UCronb30BaHUS U OXPaHbl 3eMEJIbHBIX PECYPCOB.

Kpumepuu ¢hopmuposanun oueHox no KOHmMPOIbHLIM MOUKAM (KOHMPObHbIE
padombol; KOJII0KEUYM)

(6 6ayoB) - cTaBUTCS 3a PabOTY, BBIIOJHEHHYIO IMOJTHOCTHIO 0€3 OIIMOOK M
HEIOUETOB;  OOYyYalomuiics  JEMOHCTPHPYET 3HAHHE  TEOPETUYECKOro U
MPAaKTHYECKOTO MaTepuasa 1mo TeMe mpakTudeckou pabotsl, pereno 100% 3anauq;

(5 6amioB) — cTaBUTCS 3a PabOTY, BBIMOJIHEHHYIO MTOJIHOCTBIO, HO IPU HATTUYHUH
B Hel He Oosiee OAHOM HErpyOOil OmMOKM W OJHOTO HeJodera, He Ooree Tpex
HepoueToB.  OOywarommiics  JI€MOHCTPUPYET  3HAHUE  TEOPETHYECKOro U
NPakTUYEeCKOr0 MaTepualia 10 TeMe MpaKTUYeCKoW paboThl, JomycKas
HEe3HAYUTEIbHbIE HETOYHOCTH NPY peIIeHUH 3a1a4, pemeHo 70% 3aaay;

(4 6anna) — cTaBuTCS 3a pabOTY, €CIIM MATUCTP MPABUIIHLHO BITOJIHIII HE MEHEE
2/3 Bceil pabOThI WM JOIYCTHII HEe 0oJiee OHOM Ipy0oil OIIMOKH U IBYX HEJJOUETOB,
He OoJiee OHOW TpyOOH M OJHOM HerpyOoi omuOku, He 0ojiee TpeX HerpyObIX
olMO0K, 0HOM HerpyOoi. OOydaromuiicss 3aTpyAHSIETCS ¢ NMPaBUIBLHOW OIIEHKOU
NPEeUI0KEHHOH 3a/1a4M, JaeT HEMOJIHBINA OTBET, pelieHo 55% 3amay

(Menee 4 0ayIOB) — CTABUTCS 3a PabOTy, €CIU YHUCIIO OIMMOOK M HEI0YETOB
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MPEBBICKIIO HOPMY IS OLIEHKH 3 WJIM TIPAaBUIILHO BBIMTOJIHEHO MeHee 2/3 Bceil padoThI.

OO0yyaronuiicsi 1ae€T HEBEPHYIO OLICHKY CUTYyalluH, perieHo MeHee 50 % 3amau.

CamocrosiTesibHasi padoTa
CaMmocrosiTesibHAss padora CTYJICHTOB HAlpaBJICHA Ha M3y4YeHUE
TEOPETUYECKUX OCHOB METOJA, €r0 aIllapaTypHOIrO UCIOJHEHUS U BO3MOKHOCTEH.
YpoBeHb OCBOEHUSI MaTepuasa mpoBepsercs: co0eceloBaHUEM MPU MOJATOTOBKE K
BBIMIOJTHEHUIO J1A00paTOPHON pabOThI M MUCHMEHHBIM OTYETOM (IIPOTOKOJIOM) O
BBINOJIHEHHON paboTe. Texkyumui KOHTpOJb MPOBOAMUTCS B (opMe HK3aMEHa.

Bonpocsl 1151 caMOKOHTPOJIsA

1. Hanoxumus — Xxumust HaCTOSAILETO.

2 XUMHYECKUN CUHTES.

3. MeToabl N3yUYEHHUS U UCCIIEIOBAHUS BEIIECTB U MATEPUAIIOB

4 Posib poccuiickux yd4eHbIX B pa3BUTUM COBPEMEHHOW XUMUYECKOU
HayKH.

3. I'mo6anbabie Tpobiembr XX Beka (pOCT HApOJOHACETICHNUS,

YXYOJUICHUC AKOJIOTHUYECKOM 06CTaHOBKI/I, HCXBATKa IIPOJOBOJILCTBUA, KPU3UC B

SHEPIreTUKE U JIp.).

6. Kepamuka B mpoIIIoM, HACTOSAIIEM U Oy TyIIEM.

7. [lepcniekTUBBI UCIIOIB30BAHUS OUOTOILIIUB

8. Teopernueckas U NpUKIAgHAS dJIEKTPOXUMUS.

9. Bo3moxnoctu Mmetona AM-penakcanuu npyu U3y4eHUU SIBICHUAN

acCOoIMaIlMM C Y4aCTUEM MUIIEIUT KaK HAaHOPAa3MEPHBIX OOBEKTOB.
10. Xumudeckas 3HEpreTUKa.
1. ®u3zuko-xumus BBICOKOMOJIEKYJISIPHBIX COEIUHEHHU.
12. XuMuueckas aHAINTUKA U JUATHOCTHKA.
13. HampaBiieHHBIM CUHTE3 OPraHUYECKHUX BEIIECTB.
14.  TIpobGieMbl XUMHUYECKOU SKOJOTHH.

15. Xwumus HOBBIX (PYHKIIMOHAJIBHBIX MAaTEPHUATIOB.
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Ouenounvie mamepuansvt 01a NPOMENHCYMOUHOU ammecmayuu. llenvio
NPOMENCYMOUHBbIX ammecmayuy TO IUCHUIUIMHE SIBIAETCA OLIEHKAa KadyecTBa
OCBOEHUS TUCIUIUIMHBI 00y4arOIIUMHUCS.

[IpomexxyTouHast ~ aTTecTamusi  MpeJHAa3HauYeHa i1 OOBEKTUBHOTO
NOATBEPKACHUS M OIEHUBAHUS JOCTUTHYTHIX PE3yJIbTaTOB OOyYEHUs TMOCIe
3aBEpUICHUS W3YYEHHS] NUCHUIUIMHBI. OCYIIECTBISIETCS B KOHIIE CEMECTpa H
NpeACTaBiseT cOOOW HMTOTOBYIO OIEHKY 3HAHUW MO AUCHUIUIMHE «MeToabl
VICCIIEIOBAHUS JIEKTPOXUMHUYECKUX PEAKIIUI B BUJIE IPOBEACHUS DK3aMEHA.

[IpomexyTouHass aTTECTaldsl MOYKET MPOBOAUTHCS B YCTHOW, MUCHbMEHHOMU
dbopme, u B popme TectupoBanus. Ha mpoMexyTOUHYIO aTTeCTali0 OTBOJIUTCS J10

30 0an1oB.

IHNPUMEPBHI BOITPOCOB, BBIHOCUMBIX HA 9K3AMEH
OcHOBHBIE TPOOIEMBI XUMHH.
MeTtobl U3yUYEHHUS U UCCIIEIOBAHUS BEIIECTB U MAaTEPUAIIOB
Xumudeckasi CTpyKTypa v (PyHKITHS.
Hanoxumus — XUMHSI HACTOSLIETO.
XUMHUYECKHUN CUHTES.
VYrnepoaHble HAHOMATEpPUAIIbI.
VYpaBieHne XMMAYECKUMU MTPOLIECCAMU.
CoBpeMeHHbIE TTPOOIeMbl XUMHUH JKH3HHU.
XHUMHUYECKOE MATEPHUAIIOBEICHUE.
Karanu3 B HedrenepepadboTKe.
Kepamuka B mponuioM, HaCTOSIIIIEM U OyAyIIEM.
PU3NKO-XUMUSA HEOPraHUYECKUX U OPraHUYECKUX CUCTEM U MaTE€pUaJIOB.
XUMHUYECKAST TEXHOJIOTHSL.
Teopernueckas v npukiIagHas IEKTPOXUMHUSL.
XUMHUYECKAsI DHEPTETUKA.
DU3BUKO-XUMUS BBICOKOMOJIEKYJISIPHBIX COEAUHEHUM.

XyUMHYECKas aHAJIMTUKA U JANAarHOCTHKaA.
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HanpagiieHHbIll CHHTE3 OPraHUYECKUX BELIECTB.
[Ipo6sieMbl XUMHYECKON AKOJTOTHH.

XHUMUS HOBBIX (bYHKHI/IOHaJIBHBIX MaTCpHUaIOB.

Kpumepuu ghopmuposanusn oyenok no npomexcymouHon ammecmayuu:

«omauunoy (91 Oamr) — momydaroT oOyuaromuecs, KOTOpble CBOOOIHO
OpUEHTUPYIOTCS B MaTepuajie U oTBevaroT Oe3 3arpynHeHuil. OOywaromuics
CIOCOOEH K BBIIOJHEHUIO CIIOKHBIX 33JaHHI, TOCTAaHOBKE LIeJIed U BbIOOpE MyTel
ux peanuzanuu. Pabora BeINoHEHA MOTHOCTHIO O6€3 omunooK, pemeHo 100% 3anay;

«xopowoy (81 6aIIOB) — MOJTy4yaroT 00y4Jaromuecs, KOTOpble OTHOCUTEIBLHO
MIOJIHO OPUEHTUPYIOTCS B MaTepHayie, OTBEYAOT O€3 3aTpyIHCHU, IOIMyCKAaroT
HE3HAYUTEIbHOE KOJIMYECTBO OMOOK. O0ydaromuiicss cnocoOeH K BBITOJIHEHHUIO
CIIOKHBIX 3aaHuil. PaboTa BBINMONHEHA MOTHOCTHIO, HO HMEIOTCS HE OoJiee OHOU
HerpyOoi ommOKK W OJHOTO Heao4deTa, He 0ojiee TpeX HeaoueToB. JlomyckaroTcs
HE3HAYUTEJIbHBIE HETOUHOCTH IIPU PELICHUH 3a1a4, pemeHo 70% 3aaady;

«yoosnemeopumenvroy (51 0anIoB) — Noay4aroT 00y4aromuecs, y KOTOpbIX
HEJ0CTaTOYHO BBICOK YpOBEHb BIIaJICHUS MatepuajioMm. B mporecce oTBera Ha
dK3aMEHE JIOMyCKAIOTCS OIMIMOKM W 3aTPyJAHCHHS TPU HM3JI0KCHUHM MaTepHaa.
OO0yuaromuiicst MpaBUILHO BBHITIOTHIII HE MeHee 2/3 Bceil paboThl MK AOMYCTHIT HE
Oosee ogHOM rpy0OOoii OIMTMOKH U IBYX HEJIOYETOB, HE OoJiee OHOM Ipy0oit 1 O THOMN
HerpyOoll omubOku, He Oosiee TpeX HErpyoblx oOImHOOK, OJIHONW HerpyOoHu.
OOy4aronuiicst 3aTPyIHICTCS C MPABUIILHOM OIIEHKOM MPeIJI0OKEHHOM 3aa4u, J1aeT
HETIOJIHBIN OTBET, peueHo 55% 3anady;

«Heyoosnemeopumenvhoy (10 36 0aioB) — MOJTy4YarOT OOyYaromuecs,
KOTOpbIE JOMYCKAIOT 3HauuTeNdbHble oOmuOKku. OOydyaroumics HMeEeT JIHUIIb
HAaYaJIbHYI0 CTENEHb OpUEHTAaluMuW B Marepuaine. B pabore yucio omubOoK u
HEJI0YETOB MPEBBICUIIO HOPMY JIJISI OLICHKH 3 WJIH MPaBUIILHO BBITIOJIHEHO MeHee 2/3
Bcel paboTel. OOyJaronuiicss 1aeT HEBEPHYIO OIEHKY CHTYallUH, PEIICHO MEHEee

50% 3amay.
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Memoouueckue mamepuanvl, onpeoenarujue npoyeodypvl OUeHUGAHUA
3HAHUI, YMEHUIl, HABbIKOG U (U1U) OnbIMa 0esamelbHOCmuU

MakcumanpHas cymma (100 OamioB), HaOupaemas CTYACHTOM IIO
JTUCIUTUIMHE BKIFOYAET JABE COCTABIISIFOIIME:

— nepsas cocmaegnAwjas — OIEHKA PEeryJISpHOCTH, CBOECBPEMEHHOCTH U
KauyeCTBa BBHITIOJHEHUS CTYJICHTOM Y4eOHOU pabOThI TIO M3YUYEHUIO JUCITUTUTHHBI B
TE€YEHHUE NIEPHOJIa U3YUEHUS TUCIUILIIUHBI (CeMeCTpa, WIH HECKOJIBKUX CEMECTPOB)
(cymma — He 6osiee 70 6amioB). babl, XapakTepu3yroIlue yCrneBaeMoCTh CTyAeHTa
10 TMCUUTIIMHE, HAOMPAIOTCS MM B TEUCHHE BCETO MEpHo/ia 00ydeHUS 3a U3yUeHUE
OTJIETIbHBIX TEM U BBINIOJIHEHUE OT/ACIbHBIX BUI0B PadoT.

— emopas cocmasnawas — OICHKA 3HaHUW CTyJAEHTa IO pe3ysbTaTaM
IPOMEKYTOUHOM artectanmu (He 6oee 30 6ayioB).

Ienwvio npomesrrcymounvix ammecmayuil 10 JUCIUIUIMHE SIBISETCS OLICHKA

Kady€CTBa OCBOCHUA JUCLHHUITIIMHBI O6y‘-IaIOH_II/IMI/IC$I.

Kpumepuu oyenku kauecmea 0c60eHUA OUCYUUNTIUHBL

Ouenka «omauunon— om 91 0o 100 6annoe — TeopeTUIECKoe COAEpKaHUE
Kypca OCBOCHO TIOJTHOCTHIO, 0€3 MPOoOeIoB, HEOOXOANMBIEC TPAKTUUECKHE HABBIKU
paboTBl C OCBOCHHBIM MaTepuaaoM CchOpMHpPOBaHEL. Bce mpeaycMoTpeHHBIC
mporpamMmoi 00y4deHusi yueOHbIC 3a/1aHUsI BBITTOJIHEHBI, KAYECTBO UX BBIMIOJTHEHUS
OIICHEHO YHWCJIOM OayyioB, ONM3KMM K MakCUMalbHOMY. Ha sKk3ameHe cTyaeHT
JEMOHCTPUPYET TIIyOOKHE 3HAHUS TPEIYCMOTPEHHOTO MPOrpPaMMON MaTepHuaa,
yMEEeT UYeTKO, JIAKOHWYHO W JIOTHYECKH TIOCIEIOBaTEIbHO OTBEYATh Ha
MIOCTABJICHHBIC BOITPOCHI.

Ouenka «xopowro» — om 81 0o 90 6annoé — TeopeTUUECKOE COAEPKAHUE
Kypca OCBOEHO, HEOOXOAMMBIE MPAKTUICCKUE HABBIKA PalbOTHI c(HOpMHpPOBAHHI,
BEITIOJTHCHHBIE yYeOHBIE 3aJaHusl COJEp)KaT HE3HauuTenbHbIe omuoOku. Ha
IK3aMEHE CTYJEHT JEMOHCTPUPYET TBEPAO€ 3HAHUSI OCHOBHOTO (IMPOTPAMMHOTIO)
MaTepHalia, yMeeT 4eTKO, TPaMOTHO, 03 CYIIeCTBEHHBIX HETOYHOCTEH OTBEUaTh Ha

ITOCTABJICHHBIC BOIIPOCHI.
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Ouenka «yooenemeopumenvnoy — om 61 0o 80 6annoe — T€OpeTUIECKOE
CoJIep’KaHKMe Kypca OCBOCHO HE MOJHOCTHIO0, HEOOXOIUMBIE MPAKTUYECKUE HABBIKU
paboTbl chOpMHUPOBAHBI YACTUYHO, BBITIOJIHCHHBIE YUEOHBIC 3aJaHHS COJEPIKAT
rpyobie omuOku. Ha sk3ameHe CTyIeHT IeMOHCTPUPYET 3HAHUE TOJIBKO OCHOBHOTO
Martepuala, OTBEThl COAEPKAT HETOYHOCTH, CJ1a00 apryMeHTHPOBAHbI, HapyllIeHa
MOCJIEI0BATEILHOCTh U3JIOKEHUS MaTepuaia

Ouenka «neyooesiemeopumenvho» — om 36 00 60 6an106 — TEOPETUIECKOE
coJiepKaHUE Kypca HE OCBOCHO, HEOOXOIUMBIE MPAKTUYECKUE HABBIKA PaOOTHI HE
c(hOpMHUpPOBaHbI, BHITIOJIHEHHbIE Y4YeOHBIC 3aJaHUsl COJEPKAT TPyOble OUIMOKH,
JIOTIOJIHUTEJIbHASI CAaMOCTOSITeNIbHAsL pad0Ta HaJl MaTEpUaIoM Kypca He MPUBENET K
CYIIIECTBEHHOMY TIOBBIIICHUIO Ka4yeCTBA BBHITIOJIHCHMUs Y4YeOHBIX 3amaHuid. Ha
9K3aMEHE CTYACHT AEMOHCTPUPYET HE3HAHUE 3HAYUTEIHHONU YaCTU MPOTPAMMHOIO
Marepualna, CyIIECTBEHHbIE OIIMOKM B OTBETaX Ha BOMPOCH], HEyMEHUE
OPHUEHTUPOBATHCA B MaTE€pHUaje, HE3HAHUE OCHOBHBIX MOHITUN JUCUUILIAHBI.

Tunossie 3ananus1, obecneunBatonme GopmupoBanue kommereHuun YK-4,

YK-4.1, YK-4.2, YK-4.3 npencrapiieHsl B Tadauiie 7.

Tabauya 7. Pe3ynibmamol 0océoeHusn yueOHoil OUCYURIUHBL, NOOIeHcauiue

npoeepke
Buj onienouHoro
Ocnoenvle nokazamenu | Matepuana,
Pe3ynomamot o0yuenusn
(Komnemenyum) OUEHKU 00eCTIeUYNBAOIIHC
pe3ynromamog odyuenusa | GopMupoBaHue
KOMIIETSHIIUI
YK-1 —  CnocobeH 3narb: CunHTe3 wu YcTHBIN onpoc
OCYIIIECTBIIATh IPUMEHEHHUE B THIIOBBIE TECTOBBIC
KPUTHYECKUN aHaJn3 | HAHOCTPYKTYPHBIX 3alaHus
npoOJIEeMHBIX CHUTYAIUH | TEXHOJIOTHH; THUIIOBBIE OII€HOYHBIE
Ha OCHOBE CHCTEMHOI'O YMeTh: TPOBOJAUTH | MaTepUaibl K SK3aMEHY
MOAX0J1a, BhIPAOATHIBATH | HCCICAOBAHUS B
CTPATETHIO ICUCTBUM MIPOMBIIIEHHBIX
YK-5 —  CnocobeH | ycnoBusX;
aHAJIU3UPOBATH " Baanern:
YUYUTHIBATh cnocodamMu 0000IIEHNUS,
pa3HooOpa3ue KyJbTyp B | aHallM3a U BOCHPHUATHS
nporecce uH(popManuu
MEXKKYIBTYPHOTO
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B3aUMOJIEUCTBUS

VYK-1.1 — Anamusupyer
MPOOIEMHYIO CHUTYAIHIO
KaK CUCTEMY, BBISIBIISISL €€
COCTaBIISIFOIIUE U CBSI3U
MEKTy HUMH

VYK-5.2 — BsicTpanBaer
COILIMATTLHOE u
po(heCcCUOHATIBHOE

B3aUMO/IeCTBHE C
y4eTOM  0COOCHHOCTEH
OCHOBHBIX dopm
HAY4YHOTO U

PEIUTHO3HOTO CO3HAHUS,
NeNoBOM M oOen
KYJbTYPbI
IIPEACTABUTENIEN IPYTHUX
3THOCOB U KOH(eccuu,
Pa3JIMYHBIX COIMATBHBIX
TpYyII

VK-5.1 — Amnanuzupyer
BAKHEHILINE
UJIC0JIOTUYECKUE U
LUEHHOCTHBIE  CUCTEMBI,
chopmupoBaBIuecs B
X0J1e HUCTOPUYECKOTO
pa3BUTHS; 000CHOBHIBACT
aKTyaJIbHOCTb ux
UCIIOIb30BaHUs npu
COIMATILHOM U
npo¢eCCUOHATTEHOM
B3aHMMOJICHCTBUU

3HaTh: -
MPUHIUNHATbHBIC
OCHOBBI, BO3MOXHOCTH U
OTPaHUYCHUS
MPUMEHEHUS
AIEKTPOXUMHUYECKUX
METOJIOB  HCCJICIOBAHUS
XUMUYECKUX OOBEKTOB;

YMerh: - TPOBOAUTH
KOMILJIEKCHBIN aHAIN3
MOJIy4Ya€MbIX IMPOAYKTOB,
UCCIeOBaHUE  (PUBHKO-
XUMHUYECKUX
3aKOHOMEPHOCTEN 151
KOHTPOJIUPOBATh
MpPOTEKaHWE IMPOIIECCOB
Ha CEpUIHOM U CJIOKHOM
Hay4YHOM 000pYI0BaHUU;

Baaners: -
TEOPETUYECKUMHU
OCHOBaMu u
MPAKTUYECKUMHU
HaBbIKAMH pabOTHl Ha
CEpUMHOM H  CJIOXHOM
HAy4YHOM O0OpYIOBAHHH .

YcTHBII onpoc
THUIIOBBIE TECTOBBIE
3a/laHUs
TUIIOBBIE OLIEHOYHBIE
MaTepualbl K SK3aMEHY

VK-1.2 — Onpenenser
npoOebl B UH(pOpMaInu,
HE00X0IUMOI TUTS
pemieHus:  mpoOIEeMHOM
CUTYaIlH, u
MPOCKTUPYET TMPOIIECCHI
0 UX YCTPAHECHUIO
VYK-1.3 — Kpurnueckn
OIICHUBAET HAICKHOCTh
HUCTOYHUKOB
uH(popmaiuu, padboTaet ¢
IIPOTUBOPEUNBOM
uHdopmaImen u3 pa3Hbix

3HaTh: -HOBBIC
HaIlpaBJICHUS
COBPEMEHHOM XHAMHH,
0COOEHHOCTH
3¢ (HEKTUBHOTO
IIPOBEICHUS HAy4HO-
HCCJICIOBATEIILCKOM
paboThl, CIOCOOBI  UX
NPUMEHEHUSI C  IICJIBIO
OITUMU3ALIN
AKCIIEPUMEHTAILHO-
HUCCIIeI0BAaTEILCKON

IMponeccCa Ha XUMHYCCKHUX

YCTHBIN OnTpoC
TUIIOBBIE TECTOBBIC
3a/1aHUs
TUIOBBIE OLICHOYHBIE
MaTepHUasbl K SK3aMEHY
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HCTOYHHUKOB MPENPUITHSIX;
VK-5.3 — ObGecneuuBact YMmetn: -
CO3JIaHHE 00OCHOBBIBATh
HEJIMCKPUMUHAIIMOHHOW | aKTYaJIbHOCTh "
cpedbl B3aUMOJEHCTBUS | aHATU3UPOBATh
npu BBITIOJTHEHUH | CTPATETUYECKUE 3a/1a4M B
npo¢eCCUOHATIBHBIX chepe XAMHYECKOTO
3a7a4 MIPOU3BO/ICTBA;
Baagets: -
HaBBIKAMHU ONPEAECICHUS
MIPAKTUYECKOMU
3HAYUMOCTH HM30paHHOU
TEMBI Hay4yHOI'O
HCCJICIOBAHMS

MeTOI[I/I‘leCKI/Ie YKazaHud 1Jid oﬁyqamumxcn 110 OCBOCHHIO JUCHHUITJINHDBI

Bun yueOHbIX
3aHATUI

OpFaHI/ISaHI/IH ACATCIIBHOCTU CTYyACHTA

Jlexmus

Hanucanme kOHCHEKTa JEKIMH: KpaTKO, CXEMAaTHU4HO,
MOCJIeIOBATEIbHO (PUKCUPOBATh OCHOBHBIC ITOJIOKCHUS,
BBIBO/IbI, (DOPMYITHUPOBKH, 000OIIICHNS; TOMEUYaTh BaKHBIC
MBICJIH, BBIICJIATH KJIIOUEBBIE CJIOBa, TEpMUHBIL. [IpoBepka
TEPMUHOB, TMOHATUHA C TOMOIIBID SHIUKIIONECIUN,
CJIOBapem, CIIPAaBOYHHUKOB C BBIMMCHIBAHUEM TOJIKOBAaHUH
B TeTpagab. OO03HAYHMTH BOIPOCHI, TCPMHHBI, MaTepHAIl,
KOTOPBIN BBI3BIBAET TPYJHOCTH, IOMETUTH U MOMBITATHCS
HATH OTBET B PEKOMEHIyeMOW Jmteparype. Ecim
CaMOCTOSITEJILHO HE yJaeTcsi pa3o0parhCcsi B Marepuale,
HEeoOXoauMo  chopMynaupoBaTh  BOMPOC H  3a1aTh
IpenojaBaTeyt0 Ha KOHCYJbTallMM, Ha MPaAKTHYECKOM
3aHSTHU.

[IpakTnueckue
3aHATUSA

[IpopaboTka paboueit mporpaMmbl AUCHMIUIAHBI, yIETss
oco0oe BHUMaHUE IEIsIM M 3a7adaM, CTPYKType U
COIEPKAHUIO JUACLUILIVHBI. KoncnekrupoBanue
MCTOYHHUKOB. Pab0Ta ¢ KOHCIIEKTOM JIEKIUI, HOATOTOBKA
OTBETOB K  KOHTPOJIBHBIM  BOIIPOCaM, MPOCMOTP
PEKOMEHTyeMOU JTUTEPATYPHI, padoTa ¢ TEKCTOM (yKa3aTh
TEKCT W3 UCTOYHUKA U JIp.), IPOCIHyIIMBAHUE ayAHO- U
BHJICO3AMMUCEN MO 3aJaHHOW TEeME, PENICHHE PACUETHO-
rpaduyueckux 3aJaHuil, pelieHui 3a1ad Mo ajiropuTMy U

APp.

Iloaroroska k
AK3aMEHY

[Tpu NOJArOTOBKE K  JK3aMeHy  HEeoOXOJIHMMO
OpPUEHTHUPOBATHCS Ha KOHCIIEKThI JIEKLIUH,
PEKOMEHIyEeMYIO JINTEpaTypy U JIp.
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7. Y4eOHO-MeTOoANYeCKOe o0ecnedeHne I CHUIITHHbI
OcHoBHasA

7.1. OcHOBHas JIUTEpaTypa

1. byuauenko A.JI. Ycnexu xumuu // 1987, 57. — C. 1593-1609.

2. CmupnoB B.B. [IpoOnembl 1 JOCTHXKEHHS B 0071aCTH HAHOMATEPUAJIOB.

HUD XU um. JI.A. KapnoBa. — Mocksa, 2002. — C. 351. - T. 2.

3. JIsBoB A.JI. XuMHueckue ucTOUYHUKH Toka // CopocoBcKuii 00pa3oBa-

TenbHbIN )KypHAIL 1998, Ne 4. — C. 45-49.

4. Cunopos JI.H. I'azoBsie kinactepsl u pysuiepensl // CopocoBckuii oOpa-

30BaTeNbHBIN KypHa. 1998, Ne 3. — C. 65-71.

5. Dresselhause M.S Dresselhause G., Eklund P.C. Science of Fullerenes

and Carbon Nanotubes. Boston etc: Acad. Press San Diego, 1996., 375

6. bywauenko A.JI. Ycnexu xumuu // 1999, 68. Boim. 2. — C. 99-117.

7. JleracoB B.A., bygauenko A.JI. Ycnexu xumuu // 1986, 55 ¢. 1949., 1961.

8. Harris. Carbon Nanotubes and Related Structures. Cambridge. University

Press. Cambridge. 1999., 215 p.

9. Anunpuesckuii P.A. IlonydyeHnue u CBOMCTBA HAHOKPUCTAIUIMYECKUX TY-

romiaBkux coequuenuit // Ycenexu xumun. 1994, 63. Boin. 5. — C. 431- 448.

10. iBanoBckuit A.W. Heyrnepoanbie HAHOTPYOKU: CUHTE3 M MOJIEITHPOBA-

Hue // Yenexu xumuu. 2002. 71. Ne3. — C. 203-224.

10. KymxoB X.b. CoBpemennsie mnpoOnembl xumuu. Kypc nexuuit //
Vuebnoe n3nanue, Hampunk, 132003 r. 46 c.

1. DJIEKTPOXUMHUST PACIUIABJIICHHBIX COJIEM [DNEKTPOHHBIN pecypc]:
yaeOHo-MeTomyeckoe nocooue/ FO.I1. 3aiikoB [u ap.].— DIEKTPOH. TEKCTOBBIC
nanubie.— ExarepunOypr: Ypansckuii ¢enepanpubii yauepcutet, 9bC ACB,
2014.— 88 c.— Pexum pocrtyna: http://www.iprbookshop.ru/68317.html.— 3bC
«IPRbooks»

2. KontponpHble 3amannss u Tectbl 1O Kypcy «Teopernueckas
ANEKTPOXUMUS» [DIEKTPOHHBIN pecypc|: MEeTOANYECKHe yKa3aHus/ — DIEKTPOH.

TCKCTOBBLIC OAHHBIC.— Kazanb: Kazanckwuii HaHHOHaHBHBIﬁ I/ICCJ'IGIIOBaTGJILCKI/Iﬁ
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TeXHoJornyeckuii  ynmsepcurer, 2015.— 44 c— Pexum pgocryna:

http://www.iprbookshop.ru/63690.html.— 9bC «IPRbooks»

JlonmosiHuTEILHAS

1. A. H. ®pymkun, B. C. barouknii, 3. A. Hodpde, b. H. Kabanos.
Kunerunka 351ekTpoaHbIX poieccoB. - M., uzg-so MI'Y, 1952.

2. [aranoB A. S. BBegeHue B 3J€KTPOXUMHUUYECKYIO TEPMOJAUHAMUKY. -
M.: Beicmast mkoia, 1984. - 215 c.

3. JI. 1. AntpomnoB. Teopernueckass sjiekTpoxumMus. - M.: Beiciias
mKkoJa, 1975.

a. N. Kopseita, T. [IBopkak, B. boraukoBa. Dnexkrpoxumus. - M.: Mup,
1977.

4. OCHOBBI COBPEMEHHOT'0 AJeKTpoxuMuyeckoro ananuza / ['.K.
bynnukos, B.H. Maiictpenko, M.P. Bsicenes.-M.: bunom JI3, 2003.- 592c.

npogeccuonaibHble NOUCKOBbIE CUCTEMBL:

5. CnpaBounas mpaBoBas cuctema «['apanaT». URL: http://www.garant.ru.

6. CnopaBounass mnpasBoBasg cucrtemMa «Koucynprantllmroc».  URL:
http://www. consultant.ru
7. IlomnoTekcToBas 6a3za manHbeix ScienceDirect: URL: http://www.

sciencedirect.com.

HNHTepHeT-pecypcehbl

Bupryansasie mpubops! (virtual instruments) - KOMIIBIOTEPHBIE TPOTPAMMEI,

HUCIIOJIHAIOMIME, C€ IIOMOHOIBIO KOMIIBROTECpA W  OTHOCUTCIIBHO HCCIOKHOI'O

obopynoBanus (aHanoro-nu@poBbIX ¥ UG POAHATOTOBLIX MpPeoOpa3zoBaTeiei,

JATYMKOB W WCTIOTHUTENBHBIX YCTPOUCTB), (YHKIMH PA3IMYHBIX MPUOOPOB.

Buprtyanbabie npruOopsl UCHOIB3YIOT KakK AJi 3aMEHbl OOBIYHBIX MPUOOPOB, TaK U
JUISl peaju3alii YHUKAJIBHBIX H3MEPEHUH, 111 KOTOPBIX HET OOBIYHBIX TPHOOPOB.

Bupryanbabsie npubopbl B (PU3MKO-XMMUYECKOM HKCIIEPUMEHTE MOYKHO
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http://www.garant.ru/
http://pdeis.at.tut.by/adcdac.htm
http://pdeis.at.tut.by/actuator.htm

HaiiTy Ha cayre: http://pdeis.at.tut.by/

baszvl oanunvix

J171s1 caMOCTOSTENNbHOM, MHIMBUAYAJIbHOU PAaOOTHI, MOJTOTOBKU TPOECKTHBIX U

HCCICAO0BATCIILCKHUX pa60T 110 HCII&FOFH‘IGCKOﬁ IMPAKTUKC PCKOMCHAYCTCA

UCIIOJIb30BaTh AIEKTPOHHO-OMOIMOTEYHYIO CUCTEMY (pecypchl HHPOPMALIMOHHOTO

nentpa ®I'bOY BO KBI'Y olecneunBaromuii JOCTyH K PsIy MEXKIyHAPOTHBIX

W31aTeNILCTB U 0a3 JTaHHBIX:

1. SciVerse Scopus(http://www.scopus.com)

. SBC IPR BOOKS (http://iprbookshop.ru/)

2
3. IBbC «KoncyabranT cryaenta» (http://www.studentlibrary.ru)
4. Web of Science (WOS) (http://webofknowledge.com).

8. MarepuajibHO-TeXHUYECKOe o0ecnevYeHne M CIUIIUHbI.

WHTEepakTUBHBIN KJIacc, OCHAIIICHHBIN 000py10BaHUEM: CTCH/IAMH,

I/IH(l)OpMaI_II/IOHHO—I/IBMepI/ITeJ'IBHBIMI/I CUCTEMaMH, SJICKTPOHHBIMHA CPpEACTBaAMU

00y4Y€HHUsI U1 KOHTPOJIS 3HAHUM CTYJICHTOB.

KommnbroTepHsiii Kiacc.

Mertoauuecknii KaOUHET.

JlabopaTopus BRICOKOTEMIIEPATYPHOU STEKTPOXUMHH.

Ne | HaumenoBanue [lepeuenb 000pYIOBaHHS W TEXHUYECKHX
i 000pYyIOBaHHBIX y4€OHBIX | CPEACTB OOyUEHHUS
KaOMHETOB, JJabopaTopuil
1. | JIekunoHHBIE ayUTOPHUU Ne203, 211, 322; unrepakTuBHas OOCKa, 3
KOMILJIEKTA BUJI€O-TIPE3EHTAMOHHOTO
obopyaoBaHus ( IPOEKTOP, SKpaH, HOYTOYK)
2. | KomnbroTepHbI€ KIIacChl KommbroTepHoe 06opyioBanue ¢
IPOrpaMMHBIM 00€CTIEYeHUEM IS
IIPOBEJICHHSI TECTOB ITPU KOHTPOJIE TEKYIIEH
YCIEBAEMOCTH.
3. | JlabopaTopun [IpakTyeckre pabOTHl  BBIMOJHAIOTCA  C
212,217 HCTIOJIb30BAHUEM COBPEMEHHOT'O

71a00paTOPHOTO 0OOPYAOBAHUS:
[Torenunocrar/ranbBanoctat PAR 2273
DNeKTpOXUMHUUECKU  KoMIuiekc  Autolab
PGSTAT 30
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http://pdeis.at.tut.by/
http://www.scopus.com/
http://iprbookshop.ru/
http://www.studentlibrary.ru/
http://webofknowledge.com/

[Torennmocrat/ransBanocrat Elektroflex 473
yIpaBjeHHEe KOTOPBIMH BO3MOYKHO TOJIBKO C
HCIIOIB30BaHUEM COOTBETCTBYIOIIUX
KOMIBIOTEpHBIX mporpamm: Autolab. PAR-
Ametek. Elektroflex.

IIpu npoBeneHUM 3aHATUN JIEKIIMOHHOIO THUIIA, CEMUHAPCKUX 3aHATUH
UCTIOJB3YIOTCS:

JIUYEH3UOHHOE NPOCPAMMHOe Obecnedenue.

— Ilponyktel Microsoft (Desktop EducationALNG LicSaPk OLVS
Academic Edition Enterprise) moamucka (Open Value Subscription);

— AHTuBHpYycHOe porpammHoe obecnieuenue Kaspersky Endpoint Security
Cranpaptasiii Russian Edition;

— AltLinux (Anbet Ob6pa3zoBanue §);

6000010 pacnpocmparsiemvle NPOSPaAMMbI.:

— Academic MarthCAD License - MaremaTtuyeckoe MpOrpaMMHOE
oOecrieueHre, KOTOpPOE TO3BOJIICT BBIMIOJNHITh, AHAIU3UPOBATH BAKHCUIITHE
WHKEHEPHBIC PAacUeThl 1 OOMEHUBATHCS UMU;

— WinZip mist Windows - mporpamm AJis CKaTUsl U PaCIaKOBKH
Gbaiinos;

- Adobe Reader niis Windows — nporpamma st urenust PDF ¢aitnos;

— Far Manager - KOHCONBHBIH (haliI0OBBIA MEHEKED IS OTIePAITMOHHBIX

cucrem cemeiictea Microsoft Windows.

JIns CTyIEHTOB C OTPAaHWYEHHBIMHM BO3MOYKHOCTSIMU 3JI0POBbSI CO3JaHbI
CIICLIMAJIBHBIC YCJIOBHS JUJIsl TMOJydeHHUs: oOpa3zoBaHus. B 1ensx moCTymHOCTH
MOJIYYCHHUSI  BBICHIETO OOpa3oBaHWUS 1O OOpa30BaTENbHBIM  IpOrpamMMaM
WHBAIMJIAMU W JMUAMH C OrPaHUYEHHBIMH BO3MOXHOCTSMH  30POBbBS
YHUBEPCUTETOM obOecrieunBaeTcsi: 1. AJpTepHATUBHON Bepcuei oduimaibHOro
caita B cetn «UutepHer» mua crnaboBumsmux; 2. IlpucyTcTBHe accucTeHTa,

OKa3bIBAIOIIIETO O0yJaroeMycss He0OX0UMYIO TTOMOIIh; 3. /(7151 MHBAIUIOB U JUIT

29




C OrpaHMYEHHBIMH BO3MOXHOCTSIMHU 37I0POBbS 10 CIyXy — IyOJIMpOBaHUE BCIyX
CIpaBOYHOM HMH(POpPMALMU O PpACIHUCAHUM Y4YEOHBIX 3aHATUN; oOecreyeHue
Ha/AJIeKAIIMMHU 3BYKOBBIMH CpeJICTBaMU BocmpousBeaeHus nndopmanuu; 4. s
UHBAJIMJIOB U JIMI[ C OrPAaHUYEHHBIMHU BO3MOXKHOCTSMHU 370POBbS, HUMEIOLINX
HapyLIEHUs1  ONOPHO-JABUTrATENILHOIO  ammapara, CO3JaHbl  MaTepHalbHO-
TEXHUYECKUE YCIOBUS OOECHEYMBAIOIINE BO3MOXKHOCTh OecrpensiTCTBEHHOTO
J0CTyMa 00yYaroluxcsi B ydeOHble MMOMEIIeHUs, OOBEKTY MUTaHUS, TyaJeTHbIEC U
Apyrue TIOMEUICHUs YHUBEPCUTETa, a Takke MpeOblBaHUS B yKa3aHHBIX
NOMEILIEHUAX (HAaJU4Me PACHIMPEHHBIX JBEPHBIX IPOEMOB, MOPYYHEH U JPYyrux

IPUCTIOCOOJICHUI ).
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IIpuioxkenue 1
JIMCT u3MeHeHUu | (OO THEeHU M)
B pa0o4eiil mporpaMmme JUCHUILTHHBI
«AKTyaJIbHbIC 321244 COBPEMEHHOM XMMHUI)
10 HanpapJieHUuI0 NoAroroBku 18.04.01 — XumMuveckass TeXHOJI0THs,
npoduib HanpaBJieHUs1 — XUMHYECKAs TEXHOJIOTUSA JIEKAPCTBEHHBIX CPEACTB
Ha 2023/2024 y4eOHBbIi1 roj

NeNe | Onement (mynkr) PIIJI Ilepeyenb BHOCUMBIX [Ipumeuanue
W3MEHEHUM (JTIOTOJTHEHU)

Obcyocoena u pekomeH008aHa HA 3acedaHuu Kageopvl OPTraHUYECKON
XUMUHU U BBICOKOMOJIEKYJISIPHBIX COSTUHEHUN

poTOKOJ Neo « » 2023r.

u.0. 3a8edyouje2o Kageopoi FO.A. Mankannyes
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