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1. Hean 1 32024 0CBOCHUS AUCHUIIIMHBI

Xumus, Kak M Jro0as japyras Hayka, pellaeT WIM MbITAETCS PELIUTh
OTPOMHOE YHUCJIO IpoOJIEM pa3HOro YpOBHS M MaciuTada, pa3HOro ILEJIEeBOTO
HA3HA4YEeHMs U pPa3HOM 3HAUMMOCTH, IIOATOMY Ba)KHO B OOJIBILIOM MTOTOKE paboT HE
NOTEPATHh T[JIaBHBIX, I'€HEPAIBHBIX HAINPABICHUMN, BUIECTh TIJIABHBIC KOHTYPBI
XUMHUYECKOM HAYKU U UX ABUKCHUE.

Llenp HACTOSAIIETO Kypca COCTOUT B O3HAKOMJICHUH CTYIEHTOB - MAarucCTpPOB
C IJIaBHBIMHU M Hanbosiee aKTyaJbHbIMH MYTSIMH M HAIpPABJICHHUSIMHU COBPEMEHHOM
XUMHYECKON HAYKH U XMMHUYECKON TEXHOJOTHUHU. ABTOP CTpeMIIICA OOBEKTHBHO
OLICHUTh O3TU NPOOJEMBI U HAIpPABJICHUSA PAa3BUTHS COBPEMEHHON XUMUH,
OTBJIEKASICh OT JIMYHBIX HAy4YHBIX HHTEPECOB W NPUBIA3aHHOCTEU. MOXKHO
VOPEKHYTh B HEMOJHOTE WX OCErJIOCTH aHajdu3a NpoOJeM; OJIHAKO BCSIKUN
MBICIISIIIMNA  YYEHBIM IIOHHMAET, 4YTO TMOJIHOTA HW3JO0KEHUS 34ECh - BEIlb
HeJAOCTIKUMasd. B mporpamme naH aHanu3 (yHAAMEHTaJIbHBIX MpOOJIEM U
OCHOBHBIX  HAaIllpaBICHUA  COBPEMEHHOW  XHWMHH, pa3paboTka  KOTOPBIX
IpEJCTaBIsIeTCs aKTyaJbHOM, MEpPCHEKTUBHOM U oOecreuyuBaroniel mnporpecc
XMUMHHU U CMEXHBIX 00J1aCTeH XMMHUH U TEXHUKH.

2. Mecro mucuuminnbl B crpykrype OIIOII BO

Jucunmmmaa b1.0.01  «AxTyanbHbple 3agaud  COBPEMEHHOM XUMHM
OTHOCHUTCS K 0O0s3aTeNpHbIM AucuMIIMHAM BapuaTuBHOW uactu OIIOIT nns
u3ydyeHus Ha | Kypce MarucrpaHTamMu O4YHOM (hOpMbl OOyuYeHHUS HalpaBlICHUS
noarotoBku 18.04.01 Xwumwuueckass texuosorus (TexHonmorus u mepepabOTKa
MOJIMMEPOB ).

JHuciumHa «AKTyaJIbHbIE 33J1a4d COBPEMEHHON XUMHUN» COAEPKATEIBHO
B3aMMOCBs3aHa c JUCLUIUIMHAMUA 1po(hecCUOHATBLHOTO LAKJIa
BBICOKOMOJIEKYJISIpHBIX coearHeHuit (BMC, nmoiuMepoB) M IIaCTHYECKUX Macc;
u3yueHue MerofoB cuHTe3a BMC, ux XUMHUECKUX U (PU3HYECKUX CBOUCTB,
ctpyktypsl  BMC; o3HakomieHue ¢  kjiaccuUKanMedl — MOJUMEPOB U
ACCOPTUMEHTOM M3JENHA W3 HHUX; C MeToJaMu (OPMOBAHMS H3ACIHUNA, HUX
YIaKOBKH, TPAHCHOPTUPOBKM M XpAHEHHs; OBJAJCHUE HaBbIKAMHU (PU3HKO-
XMMHUYECKUX METOJ0B aHAJIM3a U ONPEIEIEHNS Ka4YeCTBA U3EIUN U3 ITOJTMMEPOB.

JIo W3ydeHUs NHUCHUIUIMHBI «AKTyaJlbHbIE 3aJa4l COBPEMEHHOU XUMHMY,
CTYZIEHTBI JOJDKHBI I10Jy4aTh 3HAHUS 110 OCHOBHBIM pa3/iellaM XHMUH I0JIMMEPOB,
a TAKXe APYTUX XUMUYECKUX JTUCLHUILINH.

B3auMocBA3b TMCUMIIMHBI € MOCTAEAYIOUUMH JUCHHIINHAMMU.

3HaHUSA, YMEHHMS W HaBbIKH, NPUOOpPETEHHbIE B TMPOILECCE H3YUCHHS
JUCLUUIUIMHBL ~ «XUMHYECKHE  MpeBpalieHus  noaumepoB»,  «llomumepsl
CHELMATLHOTO Ha3HayeHUs», «CoBpeMeHHbIEe MPOOIEMbl XUMUU U (DU3UKO-XUMUU
BBICOKOMOJIEKYJISIPHBIX COETMHEHUID «DU3NKO-XUMHUS KOMIIO3UTOBY HEOOXOANMBI
JUTSl TJITyOOKOTO OCBOEHUS IPYTUX XMMUYECKUX JAUCLMIUIAH, a TAKKE AUCLIUIUIMHbI
MaTeMaTHYECKOTO0 U €CTECTBEHHOHAYYHOTO INKJIA.

3 TpeGoBaHusi K pe3yibTATAM OCBOCHHS COACPKAHUSA JUCHUILIUHBI
[Ipouiecc mM3yyeHUs AUCUUIUIMHBI HampaBieH Ha (OpMUPOBAHHE SJIEMEHTOB
CIEeyIOUUX MPO(ecCHOHANBbHBIX KOMIETEHIIMNH B COOTBETCTBUU C (eJepaibHbIM



TOCYJapCTBEHHBIM  00pa30BaTEIbHBIM  CTAHIAPTOM  BBICIIErO0  00pa3OBaHUS
(YpoBeHb BBICIIETO 00pa30BaHHUsI) MOJATOTOBKH KaJpOB BBICIICH KBalIU(pUKAIIUN
HanpaBiaeHuss noarotoBku 18.04.01 Xumwuyeckas texHosorus (TexHomorusi u
nepepadboTKa MOJIMMEPOB):

IIpodeccuonHabHbIE KOMIIETEHIMH:

- CriocoOeH OCyYIIECTBISATh KPUTHUECKUIM aHanu3 MpOoOJIeMHBIX CUTYalMil Ha
OCHOBE CHCTEMHOTO TTOAX0/a, BeIpadbaThiBaTh cTpateruto Aciicteuii (YK-1);

-AHanu3upyer MNpoOJEMHYI0O CHUTyalldl0 KaK CHUCTEMY, BBIABISS €€
COCTaBJISIIOIIME U CBsI3U Mexny Humu (YK-1.1);

- Ompenensier mpobenbl B wHPOpMANNUHA, HEOOXOAMMOW ISl PEIICHUS
poOJIEMHOM CUTyaluu, U MPOEKTUPYET MpoIecChl Mo uX ycrpanenuio (YK-1.2);

- Kputnuecku olnieHUBaeT HaJEKHOCTh UCTOYHUKOB HH(POpMAIIH, pabOTaET C
MPOTUBOPEUYMBON MHPOpMaluel U3 pa3Hbix UCTOUYHUKOB (YK-1.3);

- CnocoOeH NpUMEHSTh COBPEMEHHBIE KOMMYHHKATHBHBIC TEXHOJIOTHH, B
TOM YHClie Ha MHOCTpaHHOM(BIX) s3bIKe(ax), [HJs aKaJIeMHUYeCKoro u
npodeccruoHanbHOro B3aumoaeicTeus (YK-4);

- YcTaHaBIMBaeT U pa3BUBAET MPOQPECCHOHANIBHBIE KOHTAKTHI B COOTBETCTBUU
C MOTPEOHOCTAMH COBMECTHOMW JESATENBHOCTH, BKIIIOYAsi oOMeH uHbopmalueil u
BBIPAOOTKY eMHOU cTpaTerun B3aumoaeicteus (YK-4.1);

- CocragJsier, NepeBOIUT U PEAAKTUPYET PA3TUUYHBIC aKaJIEMUYECKUE TEKCThI
(pedepatsl, acce, 0030psl, cTaThi U T.1.) (YK-4.2);

- IlpencraBnsier pe3yJabTaThl aKaJAEMHYECKOM UM  MPOQEeCcCHOHATBHON
JEATCIbHOCTH  Ha  Pa3fIMYHbIX  MYOJUYHBIX  MEPONPUSITUSX,  BKIHOYas
MEXKIyHapOIHbIe, BbIOMpas Haubonee noaxoasumi popmar (YK-4.3)

B pe3ynbrarte 0CBOCHUS TUCHUILUIMHBI 00yUYarOITUNCS TOHKEH:

o3HaAThL: - INPUHOUIINAJIIBHBIC OCHOBBI, BO3MOJXHOCTH H OI'PAHUYCHHA
MMPUMCHCHHNA MCTOJ0B NCCIICIOBAHNA XNMHUYICCKUX O6T>€KTOB;
eYMeThb: - IMPOBOJUTH KOMIUICKCHBIM aHaJIu3 IMoJIy4a€MbIX IIPOAYKTOB,

ucceNoBaHUe (PU3MKO- XUMHUYECKUX 3aKOHOMEPHOCTEM U KOHTPOJIHUPOBATH
MPOTEKaHUE MPOIECCOB HA CEPUIHOM U CJI0KHOM HAyYHOM 000PYOBAHUU;

- 000CHOBBIBATh AKTYaJIbHOCTh M AHAJTU3UPOBATH CTPATETUUYECKUE 3aJla4dl B
chepe XUMHIECKOTO MMPOU3BOJICTBA;

eBiiagerh: - TEOPETUYECKMMH OCHOBAMH U TMPAKTUYECKHUMH HaBBIKAMH
paboThI HA CEPUHOM U CJII0KHOM HayYHOM O0OpYAOBaHUH.

- HaABBIKAMM OTIPEICICHUS TMPAKTHYCCKOW 3HAYMMOCTH W30paHHOW TEMBbI
HAyYHOTO UCCJICTOBAHMS.

3HATh: -HOBBIC HAIpaBJICHUS COBPEMEHHOM XWMHUHU, OCOOCHHOCTH
(G (HEKTUBHOTO TPOBEACHHSI HAYYHO-HCCIEIOBATEIHCKON pabOThI, CHOCOOBI HX
NPUMEHEHHUSI C 1IN0 ONTUMH3AIMN IKCIIEPUMEHTAbHO-UCCIIEI0BATEIHCKON
mpoliiecca Ha XUMUYECKUX TPEIPUITHUSAX;

B pesynbrare mzydeHus TUCHUTIIUHBI «AKTyallbHbIE 3a7a9l COBPEMEHHOM

XUMHUW» MAaTUCTP XUMUH JTOJDKCH:



® UMETh MPEACTABICHHE 00 OCHOBHBIX MPOOIEMax COBPEMEHHOW XUMHUHU U
XUMHYECKOTO MaTepUaIOBEICHHUS;

® UMETh IIPEACTaBICHHE O HauOoyiee aKTyaldbHBIX  MpoOsemMax
COBPEMEHHOW TEOPETUUYECKON U DIKCIIEPUMEHTAIILHOW XHUMUU,

® 3HATh NPUHLMUIOBI TOCTPOCHUS W  METOJOJOTHI0  XUMHYECKHX
HCCIEI0BAHUM;

® KMETh NPEACTABICHHUE O BAXHEUIIUX OTKPBITUSIX OTEYECTBEHHBIX H
3apyOEKHBIX YYEHBIX B 00JIACTH TEPMOJAMHAMHUKU DJIEKTPOXHUMHUYECKUX CUCTEM U
CTPOECHUU JABOMHOTO AIEKTPUUYECKOTO CIOS;

® [PAKTUYECKHU OBJIAJIETh panoM METOJ0B UCCIIENOBAHUM
ANEKTPOXUMHUYECKUX CUCTEM.

4. Conep:xaHue U CTPYKTYPa IHCHUNIHMHBI
Tabnuya 1. Coodeporcanue oucyuniubsl (MOOY/s)« AKTyanbHbIE 31240
COBpCMeHHOﬁ XUMHUUNY»

Ne HaumeHoBaHue dopma
TeMbI TeMbI Conep:xanue, ey M 3212494 TeKyler
0
KOHTPOJIS
1 2 3 4!
1. Benenue. B 3TOM TeMe W3J1ararTcs IJIaBHBIE
OcHoBHbIE “UHTErpallMOHHbIE” HAIpPaBJIE€HUS B XHUMUU, AETCS
npo0JieMbl XUMUU | KilacCU(UKAINUSI XMMHH Ha HOBOM YPOBHE.
2. Xumuyeckas B sToli Teme M3naratoTcsi aTOMHO — MOJIEKYJISIpHAS
CTPYKTYypa U | apXUTEKTypa M DJIJIEKTPOHHOE CTPOEHUE U CBA3b
byHKIIHS. MEXIy CTPYKTYypOH BemiecTBa M (PYHKIIHOHATHLHBIM
TIOBEJICHUEM.
3. XUMUYECKUI B aTolt Teme moka3bIBaeTCs, UYTO XUMHUYECKUN CHHTE3
CHHTE3. - KJIFOYEBOE HAIPABJICHUE XUMHUH, UICTOYHUK BCEX €€

COKpOBHULI. OTO HaNpaBJICHUE [EJaeT €€ CcaMOH
CO3MJATEIbHON HAYKOM.

4. VYnpasnenue B 57011 TeMe u3naratorcs ynpaBieHHE XUMUYECKUMHU
XUMHUYECKUMHU MpoIeccaM, WX MOJCKYJISIPHBIMH MEXaHU3MaMHU C
MpOLIECCaMH. MIOMOIIBIO XUMHUYECKUX (akTopoB

(komrIeKcooOpa3oBaHume, COJIbBATAITH,
MOJIEKYJISIPHOM OpraHu3aIui, KaTaan3a) u
dbusmyeckuMu  BO3ACHCTBUAMH  (OT CBeTa  JO
MEXaHHKH).

5. XuMH4YECKOe B »3TO0i1 TeMe packpbIBaeTCA, YTO BEIIECTBO HE
MaTepHalOBE/ICHH |Marepuan, a JHIIb ero mnpeamecTrBeHHUK. Hano
e Hay4YdTh BEMIECTBO paboTaTh Kak Marepual,

ONpENEIUTh €ro XapaKTepUCTUKH ¢  TPaHUIbI
MIPUMEHHUMOCTH.
6. Kepamuka B|B 910l TemMe paccMOTpeHbl pa3IMYHbBIE THIIBI

'B rpade 4 npUBOAATCS IUIAaHUpPYyeMble (POPMBI TEKYIIET0 KOHTPOJIS: 3amuTa JaboparopHoii pabotst (JIP),
BeImosTHeHHe KypcoBoro mpoekta (KII), kypcosoit pabotsl (KP), pacuerno-rpadmueckoro 3amanust (PI'3),
nomamsero 3ananust ([3) nammcanme pedepara (P), ascce (D), xomrokBuym (K), py6exnsiii kontpons (PK),
tectupoBanue (T) u 1.1



MIPOIIIOM, (YHKIIMOHAILHON M KOHCTPYKIIMOHHOW KEpaMUKH,
HACTOSIIIEM KOTOPBI€ OKa3aJuCh YPE3BBIYAHHO MEPCHEKTUBHBIMU
Oymyiem. JUIS  pa3BUTHSL ~ COBPEMEHHOW  3JIEKTPOHUKH,
SHEPTETHKHU, CCHCOPUKHU M METANI000pa0OTKH.
7. Xumuyeckas B »sToli Teme paccMaTpuBaKOTCA MNEPCHEKTUBHbBIC
TEXHOJIOTHSI. XUMHYECKHE TEXHOJOTHH, KOTOpPbIE 0O0ECIeUHBaAIOT
TEXHOJOTMYECKU  u3ailH  Ipouecca, HHU3KHE
9HEpro3aTpaThl,  BBICOKYKD  0€30MacHOCTh U
9KOJIOTHYECKYIO YHCTOTY.
8. Xumudeckas B 3TOM TeMe paccMaTpuBarOTCs
SHEPreTHKA. BBICOKOA((DEKTUBHBIE  CIIOCOOBI  MpeoOpa3oOBaHMs
XUMUYECKOM DJHEPruM B JPYrue BHUIBI SHEPIHH,
HaKalJuBaHUE YHEPTUH B SHEPrOEMKHUX BEIIECTBAX U
MaTtepuagax, MpeoOpa3oBaHUE COJMHEYHON JHEPIHH,
XUMHYECKHE  HCTOYHUKH  TOKA,  COMNpPsDKEHHE
SHEPTOMPOU3BOAIIUX U SHEPro3aTpaTHBIX
MIPOLIECCOB.
0. XuMuyeckas B osr1oii Teme paccmarpuBaroTcs mpodieMbl OypHO
aHaJIUTUKA Pa3BUBAIOIIETOCS  HAMPABIEHUS C  OTPOMHBIMH
JIMarHOCTHKA. TEXHUYECKUMHU “‘BBIXOJaMU~ BO BCce 00JacTu - OT
CHUCTEM TEXHOTEHHOTO KOHTPOJIS 10 MEAMIMHBI U
9KOJIOTHH, XUMHUECKON aHATTUTUKU U TUArHOCTHKHU.
10. | IIpoGaemsr B »oT0if  Teme paccMarpuBarOTCa  MPOOJIEMBI
XAMHYECKON XMMHYECKOM 3KOJOTHHM, KOTOPBIE CO3JaHbl CaMUM
9KOJIOTHUH. YelOBEYECTBOM KaK pe3yibTaT JUIUTEIbHOW U
YpE3BBIYANHO OypHoOii IIPOU3BOACTBEHHOMN
JeSTETbHOCTH.
Ha usyuenne kypca orBogautcs 108 uacoB (3 3.e.), U3 HUX: KOHTaKTHas
pabora 60 4., B TOM 4YHClIEe JEKIMOHHBIX — 17 4YacoB; MPaKTUUYECKUX
(cemunapckux) — 34 4acoB; camocTosATeldbHas pabora cryaeHTa 48 Yacos;

3aBCPIIACTCA 3a4CTOM.

CtpykTypa JUCHUTUIMHBI (MOIYIs) « AKTYalIbHbIE 33]]Ja4l COBPEMEHHON XHUMUI

Tabauya 2. Obwas mpyooemMKocmv OUCYUNIUHBL cocmasisem 3 3auemmble

eouruywl (108 uacos)

Biix paboTs: Tpyn0eMKOCTh, 4acOB / 3a4ETHBIX €IUHUIT
1 cemecTp 2 cemecTp BCEro

Ob6mas TpyaoeMkocTh (B 108 108
yacax)

KonrakTtHas paGora (B 60 51
yacax):

Jlexyuonnvie 3anamus (J1) 17 17
llpakmuueckue 3auamus

(I73) 34 34




Jlabopamopmuvie  pabombi -
(JIP)
Koumponvuas 9 9
pabomam(KP)
CamocrosiTeibHast padora 48 48
(B yacax):
Camocmosmenvroe 48 48
usyuenue pa308ﬂ06
Bun MPOMEKYTOYHOM
3avuerT 3avder
aTrecranguu
Tabnuya 3. Jlekyuonnvie 3anamus
11\/((;)1 Tema
1 Benenune. OcHOBHBIC TPOOJEMBl XUMHH. [[enbu 3a0auu uzyuenus memvl — W3YYUTh
Konnenmmm coBpeMeHHON XMMHH U X TTPAKTHYECKOE IIPUMEHEHUE.
) Xumuueckas cTpykrypa u GyHkuus. [lenvu 3a0auu uzyuenus memvl — PaCKpbITh 3a1auu
COBPEMEHHOW OMOXUMUU M SKOJOTHYCCKONH XUMUN
3 Hanorexnonmorun. [lenvu 3a0auu uzyuenus memsvl —A3YIATh TEPMUHOJOTHIO U OOBEKTHI
WCCIICIOBAHNS B HAHOXHUMHUU
CoBpeMEHHBIE MCTOYHUKHA SHEPTUHU, BHUIBI TOIMBa. Lleah W 3amauu M3y4eHHS TEMbI —
4 | M3YUHATE BO30OHOBISiIEMbIE W HEBO300OHOBISiEeMble HUCTOYHUKKM dHepruu. OlleHka
3¢ (HEeKTHBHOCTH  KAaTAJIMUTHYECKUX cHcTeM. Jlu3enbHoe  TOmIMBO. llepcrieKTHBEI
WCIOJIb30BaHUs OMOTOILIUB.
OU3NKO-XUMHUS CBEPXKPUTHICCKUX (DIIFOUIOB. [lenvu 3a0auu uzyuenuss memvl —M3y4UTh
CBEPXKPUTHYECKYIO (IIOMIHAS OKCTPAKIUS KaK CIOCOO0 W3BJICUCHUS OHOIOTUYECKU
5 | AKTHBHBIX COCIMHEHUI W3 PACTUTEIBHOTO CBIPhS; NPUMCHEHHE CBEPXKPHTUYCCKUX
GarouaoB  ANE  MUKPOHM3AIMK  JICKAPCTBEHHBIX TIpenapatoB M CO3JaHUS CHUCTEM
ME/JICHHOTO BBICBOOOKICHUS JICKapPCTBCHHBIX IperapaTos; MIPUMCHCHHE
CBEPXKPUTHUYECKHX (DITIOUIO0B B aHATUTUYECKOM XpoMaTorpadum.
6 Kepamuka B mponuiom, HacTosmeM u Oyaymem. []ervu 3a0auu uzyueHus memuvl —pacKpbITh
pa3auyYHbIe TUTIBI QYHKIIMOHAIBHON M KOHCTPYKIIMOHHOW KepaMUKU
Xumudeckass TexHojorus. [lenvu 3a0auu uzyuenuss memvl — PACKPHITH MEPCIICKTUBHBIC
7 | XuMUYeCKHe TEXHOJOTHH, KOTOPhIE O0ECIeunBalOT TEXHOJIOTHYECKH TU3aiiH Tpoliecca,
HU3KHUE SHEPro3aTparthl, BEICOKYI0 0€30IaCHOCTh M KOJOTHYECKYIO0 YUCTOTY.
Xumuueckass ~ dHepretuka. [lenvu  3a0ayu  usyueHus — memvl  —  PACKPHITH
BbICOKOA((heKTHBHBIE CIIOCOOBI MPEeoOpa3oBaHUs XUMHUYECKOW SHEPrUM B JAPYTU€ BHJbI
8 | oHeprum, HaKalUIMBaHHE »JHEPrUM B DHEPrOEMKHUX BEIIECTBAX M MaTepuanax,
MpeoOpa3OBaHWE CONTHEYHOW OJHEPIHHM, XUMHUYCCKHE HWCTOYHUKHA TOKA, COTMPSHKESHUE
SHEPTONPOU3BOMSAIIUX U DHEPro3aTPaTHBIX MPOIECCOB.
XuMudecKkas aHAIMTHKA M JAWATHOCTUKA. [lenvu 3a0auu uzyuenuss memvl — PACKPBITH
9 mpoOyiieMbl OypHO pa3BHBAIOIIETOCS HAMPABICHUS C OTPOMHBIMH TEXHUYECKUMU
“BbIXOJJaMU”’ BO BCE€ 00JIACTU - OT CHCTEM TEXHOTEHHOTO KOHTPOJISI 10 MEIUIIMHBI U
AKOJIOTMH, XHMHUYECKON aHATUTUKU U TUAarHOCTHKHU.
[TpobnemMbl XUMUYECKOH SKONOTHH. [[enbu 3a0auu usyyeHus memvl — paCKpbITh IPOOIEMBI
10 | XuMHYECKON SKOJOTHH, KOTOpPBIE CO3JIaHBl CAMHM YEJIOBEUYECTBOM KaK pe3ylbTaT
JUTUTEIIBHON 1 YPE3BBIYAHO OYpHOU MPON3BOJICTBEHHOM MEATEILHOCTH




Tabauya 4. [Ilpaxmuyeckue 3aHAMUsL (CeMUHAPCKUE 3AHAMUSL)

No Tema

n/m

1. | Xumus HOBBIX (DYHKIIMOHAJIBHBIX MAaTEPHAIIOB

2. | HampaBneHHbIN CUHTE3 HEOPraHWYECKUX BEIIECTB

3. | HampaBieHHbBIV CUHTE3 OPTaHUYECKUX BEIIECTB

4. | YopasneHue pazMepamMu 4acTHUIl, CHHTE3UPYEMbIX BEIIECTB U MAaTEpHUAIOB
5. | Mertoabpl u3y4eHus U UCCIIEIOBAHNS BEIIECTB U MAaTEPUAJIOB

6. | HaHoXuMHS — XUMHSI HACTOSILETO

7. | YrnepoaHble HAHOMATEPHUAJIbI.

8. | CoBpemeHHBbIEe MPOOJIEMbI XUMHUH KU3HU

9. | Kepamnueckne matepuaibl, METOIbI CUHTE3a U CBOMCTBA

Tabnuya 5. Jlabopamopuvle pabomel no oucyuniure (MoOyaro) — He
npeoycMoOmpeHul

Tabauya 6. Camocmosmenvroe uzyyeHue pazoenos OUCYUniunsl (Mooyis)

No CogepxaHue caMOCTOATEIbHON PabOThI
1 2
1 PU3NKO-XUMHUSI KOMIIO3UIIMOHHBIX U HAHOCTPYKTYPHBIX MaTepuasioB. Karanus B
He(dTenepepaboTKe.
2 AHaNnMTUYECKast XUMHUSI U XUMUYECKasl SKOJIOTHSI.
DUBNKO-XUMHUSI BBICOKOMOJICKYJIIPHBIX COSIMHEHUM.
3 Oprannueckasi XUMusi, OMOXUMUS U OMOTEXHOJIOTHSI.
4 QOU3NKO-XMMHUSI ~ HEOPraHMYECKUX M OpPraHMYEeCKUX CHCTEM M MaTepHUaliOB.
TeopeTnyeckas U NPUKIATHAS DIEKTPOXUMHUSL.
5 Kommerorepnas xumus. CTpyKTypa U peakIIMOHHasi ClIOCOOHOCTb.

5. Ouenounvie mamepuanvt 01 meKyuLe2o u pyoexicHo20 KOHmpoJia
ycnesaemocmu
U NPOMEICYMOUHOU ammecmayuu

KoneunsiMu pe3ysibTaTaMyd OCBOEHHUSI MPOrPAMMBI TUCIUILIUHBI SIBIISFOTCS
c(hOpMHPOBAHHBIE KOTHUTUBHBIE JECKPUIITOPHI «3HATH», «YMETbY», «BIAJICTHY,
paclucaHHble N0 OTJAEIbHBIM KOMIETEHIHSIM. DOPMUPOBAHUE FTUX JECKPUIITOPOB
MPOUCXOJUT B TEUEHHE BCEr0 CEMeCcTpa IO ATalnaM B paMKax pa3JIMdYHOrO BHUA
3aHITHI U CAMOCTOSITEIBHON PabOTHI.

B xoz1e u3yueHus IUCUUILTMHBI IPEyCMAaTPUBAIOTCS MeKYuiuil, pyoercHblil
KOHmMPOb U RPOMENHCYMOUHAA ammecmayus.

1.1.0uenounvie mamepuanvl 011 meKyuwe2o KOHmpoas. Lleno mexyweeo
KOHmMpoas — OLEHKAa pe3ylbTaToB paboThl B ceMecTpe U olecreyeHue




CBOCBPEMEHHON OOpaTHON CBS3M, M KOPpPEKUUH OOy4YeHHUs, AaKTUBU3ALMH
CaMOCTOATENbHON paboThl oOywatomierocsi. OOBEKTOM TEKYIIET0 KOHTPOJIS
SBJIIIOTCSL KOHKPETU3UPOBAHHBIE pe3yJbTaThl 00ydeHUs! (yueOHbIE JOCTUXKEHUS)
MO TUCUHUILITUHE

Texywuit Konmpons YCIEBa€MOCTH OOECIEUMBAET OIICHUBAHUE XOJa
OCBOCHHMSI JTUCHUIUTUHBI «METOoIbl UCCIAeAOBAHUS DJIECKTPOXUMHUECKUX PEaKIIU»
U BKJIIOYAET: OTBEThl HA TEOPETHUYECKUE BOIPOCHl Ha MPAKTUYECKOM 3aHSTHUH,
pElIeHHEe NPAKTUYECKUX 3aad M BBIINOJHEHHE 33JaHUl Ha NPaKTUYECKOM U
J7a00paTOPHOM  3aHATHUSIX, CAMOCTOATEIBHOE BBINOJIHEHUE WHAUBUAYaJIbHBIX
JOMAaIIHUX 3aJlaHuil (Hampumep, pElIeHHe 3a7ady) ¢ OT4eToM (3alluToi) B
YCTaHOBJICHHBINA CPOK.

OuneHka kayecTBa MOJArOTOBKM HA OCHOBAaHUM BBINIOJHEHHBIX 3aJaHUN
BeJIeTCs TpernogaBaresieM (C 00CYKIEHUEM PE3yIbTaToOB), 0ayuibl HAUHUCISIIOTCS B
3aBUCUMOCTH OT CJIOKHOCTH 3aJaHUsl.

Bonpocwt no memam ducuuniunsl
Tema 1 Beenenne. OcHOBHBbIE P00OJIEeMbI XMMHUM.
KoHuenuuu cOBpEMEHHOM XMMHUM M HUX MPAKTUYECKOE MPUMEHEHHE. XUMUS Kak
dyHIaMeHTalbHAass  Hayka. Pa3BuBaromuecss COBPEMEHHBIE  HalpaBJICHUS:
KOMIIBIOTEPHASI XUMUS, KOMIIBIOTEPHOE MOJIETTUPOBAHUE MOJIEKYJT (MOJIEKYIISIPHBIN
JU3aiiH) U XUMUYECKUX PeaKUil; CHMHOBAs XUMUS; CUHTE3 U HCCIIEJOBaHUE HAHO-
CTPYKTYp, pPa3BUTHE W NPUMEHEHUE HAHOTEXHOJOTHUW; CHUHTE3 IOJMMEPHBIX
MOJIyITPOBOJTHUKOB; XUMHUSL  4Ype3BbIYAITHO OBICTPOTEKYLIUX  peaKuui
(pemToXMMHUS); cuHTE3 QYIIIEPEHOB U HAHOTPYOOK; Pa3BUTHE XUMUU OJAMHOYHOM
MOJIEKYJIbI; Pa3BUTHE JJIEKTPOHMKM HAa MOJIEKYJSIPHOM YPOBHE; CO3/laHUE
«MOJIEKYJISIPHBIX Ma-IIMHY»; 3JIEKTPOB3pPbIBHAS aKTUBALMS IMYJIbIBI U PAacCTBOPOB.
OcHoBHbIE JOCTMXEHHST XuMUM B XX Beke. Poilb pOCCHHCKMX YUYEHBIX.
['mobanbubie  mpobnembl XXI Beka (pOCT HapOJOHACENECHMS, YXYIUIEHUE
HKOJIOTUYECKON 0OCTaHOBKHM, HEXBATKa MPOJOBOJILCTBUS, KPU3UC B SHEPreTUKE U
np.). OCHOBHbIE TEHICHIIMHU Pa3BUTHsI €CTECTBEHHBIX HAyK B CBSI3U C COLIMATIBHBIM,
HDKOHOMHYECKUM, HAyYHBIM, TEXHOJOTHMYECKUM U DKOJIOTHYECKUM KPHU3UCOM
Hayaia XXI Beka. COMMKeHHWE €CTECTBEHHBIX HAyK, B TOM YHCJIE MATEMaTHKH.
Ponb xuMuu B perieHuu Ti100abHBIX PoOIeM
Tema 2. Xumuueckasi CTPYKTYpa U QyHKIHA.
3amaun COBPEMEHHOW OMOXWUMUU: CTPYKTypa W OpraHu3anus OCNKOB, MPOOIEMBI
peryiasiiMd XMMHYECKMX pPEakUuid B OpraHu3Me, MEXaHWU3Mbl JEHCTBUSA
OMOJOTMYECKUX KATaIM3aTOPOB, MEXAHU3M OKHCIHUTEIHLHOTO (GoCHOpUIupOBaHUS,
HykjieonpoTenHbl. COBpeMEHHas JKOJIOTMYecKas XUMHUS - JOMUHUPYIOIIUN
XUMUYECKUN aCleKT B ONpPEACIICHUH KaueCTBEHHOI0 M KOJMYECTBEHHOI'O COCTaBa
aHTPOIIOTEHHBIX 3arpsi3HEHUN OMocdepsl B pe3yibTaTe ACSITENIbHOCTH YEIOBEKa.
[Iporeomuka. IIpo6iema Tpanchopmaluu 310poBoOi KIIETKH B pakoByto. Co3nianue
COBPEMEHHBIX JUIMOCOMAJIbHBIX IPOTHUBOOIYXOJIEBBIX Ipenaparos.
NmMmoOunm3anust IpOTHBOOITYXO0JIEBBIX CPEJICTB HA HOCUTEIE
Tema 3. HaHOTeXHO10THM.
Hanonayka. Hanotexnonorusi. TepmuHomoruss M OOBEKTHI HCCICIOBAHUSI.




OO0bexThl Majoro pasmepa B kiaccudeckod (I'm66c, Tomcon-KenbBuH) u B
nocTkiaccuueckol koswtouaHon xumuu (AWM. PycanoB). CriocoObl moJydeHHs
HAHOYACTHIl, UX craduwiu3anua. Pusznueckue U XUMHUYECKHE CBOICTBa
YIBTPAAUCIEPCHBIX cucTeM. Da30Bble W XHUMHUYECKHE MMOAXOIbl K H3YYEHUIO
HaHoyactull. [loBepxHOCTHBIE cumiibl B HaHoaucnepcusix. (CeneKTUBHbIC
HAHOpPa3MEPHBbIE  HEIUIATUHOBBIE  AJIEKTPOKATAIM3AaTOPBl  BOCCTAHOBJICHUS
KHUCJIOPOJA. Hpyrue IPUMEPBI MIPUMEHEHUS HAHOTEXHOJIOTUH.
CaMoopranusyromuecsi CTpYKTypbl Ha TIOBEPXHOCTH M B oObeme (a3.
CynpamodieKyasipHble CTPYKTYPBI, B TOM YHCIIE€ KUIKOKPUCTATUINYECKHE

Tema 4. CoBpeMeHHbIe HCTOYHUKH IHEPrUM, BUABI TOILUINBA.
Bo3o6HoBnsIeMbIe 1 HEBO30OOHOBIISIEMbIE UICTOYHUKH dHEpruu. PakeTHOE TOIUHBO,
ero 3¢ddextuBHOCTh. HeccuMeTpuyHBIM IUMETWITHAPA3UH KAK KOMIIOHEHT
PAaKETHOTO TOIUIMBA. ABTOMOOWJIBHBIE OC€H3MHBI. JleTOHAIMOHHAS CTOMKOCTD.
OxrtaHoBo€ YUCJIO. [TpoGnema danbcudukanum. Hopwmsl EBpo,
perJaMeHTHpYIoIIUe cojAepKaHue OeH3051a, apOMaTHYECKUX YIJIEBOJIOPOAOB U
cepocoJepKallluX coeluHeHud. BpiOpochl aBTOTpaHcmopTa U IPOOJIEMbl
sKkosioruu. Hopmupyemble 1 HEHOpMUPYEMbIE KOMIIOHEHTHI OTPa0OTABIINX ra30B.
[TpuMmeHeHre KaTaau3aTopoB JUIsl CHMDKEHUs BbIOpocoB. OneHka 3¢(eKTUBHOCTH
KaTAIMTUYECKUX cucTeM./lusenpHoe tormBo. IleranoBoe yucno. Hopmer EBpo
JUIs OU3eNbHBIX TOIUB. IlepcrekTuBbl Hcnosb3oBaHus OuororumB. CrocoObl
nostyueHusi. CHUKEHUE TOKCUYHOCTH BBIOPOCOB OTPAOOTABIIMX T'a30B.

Tema 5. Pu3nKo-XUMHS CBEPXKPUTHYECKUX (PIIIOUI0B.

ConocTaBiieHHE CBOMCTB JKHUIKOCTH, ra3a M CBEPXKPUTHYECKOTO (ironna Ha
IIpUMEpe BOJIBI. «3€JeHas» XWMHUS — pPAa3BUTHUE TEXHOJIOTMH, OCHOBAaHHBIX Ha
NPUMEHEHUU CBEPXKPUTUUYECKUX (DIIFOMAOB (TEXHOJIOTUS TMOJIUMEPOB, MUILEBAs
POMBIIIUIEHHOCTh, TMOJYyYE€HHE HOBBIX MaTEpHUAIOB, OWOAM3EIBLHOTO TOIUIMBA,
UCIIOJIb30BaHUE B KAuyeCTBE PEAKIUOHHBIX Cpel, [100brda HepTH U Op.).
CBepxkputuyeckass  (aougHas  AKCTPAaKIUs  KaKk  Ccrnocod  M3BJICUEHUS
OMOJIOTMYECKH aKTUBHBIX COCAMHEHUH W3 PACTUTENBHOTO Chipbs. lIpumeHeHue
CBEPXKPUTHUECKHUX (DIFOUIOB Ui MUKPOHU3ALUN JIEKAPCTBEHHBIX IMPENapaToB U
CO3/1aHUsl CHCTEM MEJICHHOTO BBICBOOOXK/IEHUSI JIEKAPCTBEHHBIX IMPENapaToB.
[TpuMeHeHre CBEPXKPUTHYECKUX (IIIOMIOB B AHATUTHYECKOM XpomaTorpaduu.
CBepxkputuyeckass (QUIIOMIHAs OSKCTPAKIMS W CBEpXKpUTHUECKas (IrOuAHAS
xpomaTorpadus.

Tema 6. Kepamuka B NpouniomM, HacTosieM 4 OyayuieM.

N3yyenue npuMEeHEHHs KEpaMHKA B MPOUUIOM, HAcTOAllEM M Oyayuiem. 2.
N3yyenune ¢GyHKIMA KepaMHUECKUX MarepuanoB.3. AHaau3 MPOU3BOACTBA
KepaMu4yecKnX wmarepuanoB. 4. Omnpenenutb NEPCHEKTUBBI MPUMEHEHUS
KepaMUYECKHX MaTepHasioB B OyaylIeM.

Tema 7. Xumuueckas TeXHOJIOI .

[Ipenmer u 3a1a4u XUMUYECKOM TEXHOJIOTMU. BaykHelve HanpaBJIeHUs pa3BUTHUSA
XUMHYECKOM TEXHUKHM M TEXHOJOIMH. XHMHYECKAas MPOMBIIUICHHOCTh U
npobsieMbl ku3HeobecneueHus. Poiab 1 MacmTaObl MCIIOIB30BAHUS XUMHYECKHX
IPOLECCOB B PAa3IUYHBIX cdepax MaTepHaTbHOTO MPOU3BOACTBA. XHUMHKO-
texHonornueckuit npouecc (XTII) u ero conepxanue. JIMMUTHUPYIOLIUE CTATUU.



[Tpoueccel, mpoTekammue B KUHETUYECKOU, MU Py3MOHHOM U  TEePEeXOAHON
obnactsix. TexHonoruueckue KpuTepuu >PGEKTUBHOCTH (YHKIMOHUPOBAHUS
XUMHUKO-TEXHOJIOTHUECKOTO Tponecca. OCHOBHBIE TEXHOJOTHYECKUE TOHITHS WU
ONPENENICHNS: MPOU3BOJUTEIBHOCTb, MOIIHOCTb, WHTEHCHUBHOCTbH, PAaCXOJIHbIE
KO3 (PUIIMEHTHI, CTENeHb MpEeBpalleHUs, BBIXOJ MPOAYKTa, CEIECKTUBHOCTh
(uaTerpanbHas unuddepennnanbHas). Knaccudukanuss OCHOBHBIX ITPOIIECCOB
XUMUYECKOU TEXHOJIOTUH. ['mppomexaHndeckue, MaccoOOMEHHbIE
(muddy3uoHHBIC), TEIJIOBBIE, XHUMHYECKME M MEXaHHYECKHE MPOIECCHI.
KuneTnueckne 3aKOHOMEPHOCTH OCHOBHBIX MPOLIECCOB XUMUYECKON TEXHOJOTHUH.
[lonarne nBmxymen crisl XTII.

Tema 8. Xumunueckas JHepreTuka.

TepMOXUMUYECKHE 3aKOHBI. DHTAJIbIUU O0pa30BaHUA XUMHUYECKUX COCIUHEHUMU.
TepmoxumMuueckue pacuersl. JHTponus. JHeprusa ['udoca.

Tema 9. XumMuueckasi aHAJIUTHKA U JTHATHOCTHKA.

AHTUOMOTUKM KaK HOHOGOpHl KATUOHOB METAUIOB. lIpupojHble penenTophl.
Honodops! (BaIMHOMUIINH, OOBEPULIMH, SHHUATHH, Ja3aJI010uA A, TPAMULIUIUHBI).
OcobeHHOCTH CTpOeHHUsI U 00pa30BaHMsI KOMIUIEKCOB C KaTHOHAMH LIEJIIOYHBIX U
LIEJIOYHO3EMENBHBIX METAIOB. BalIMHOMMIMH, CTPYKTypa MOJIEKYJISIPHOW LEIH,
pOJIb BHYTPUMOJIEKYJISIPHBIX BOJOPOJHBIX CBsI3ed B (POPMHUPOBAHUU CTPYKTYpHI,
KOH(pOpMalluu B pacTBOPUTENSIX pa3HOM mpuponbl. Bozmoxxknoctu metona M-
penakcanuy IpU W3YYEHHHM SBICHHM AacCOIMaldd C YYaCTHEM MULEIT Kak
HAaHOPAa3MEPHBIX OO0BEKTOB. Poib MpUPOAB KOPPEIALMOHHBIX BpPEMEH Ha
CIIOCOOHOCTh MAapaMarHUTHOTO 30HJA JaBaTh OTKJIMK Ha H3MEHEHUE pa3zMepa
aHanu3upyemoro ooObekTa. OCOOEHHOCTH penakcaluyd MPOTOHOB B pacTBOpax
MapaMarHUTHBIX METAUIOKOMIUIEKCOB Ha OCHOBe coeauHeHuid ramonuuus(Ill) u
mapranua(Il). Ilposenenne B SAM-penakcauuu CBS3bIBaHUS IMapaMarHUTHBIX
VOHOB C ITOJIMMEPHBIMU JTUTAHIAMH.

Tema 10. IIpoOsieMbl XUMHYECKOH IKOJTOTHH.

[Tonsitue 06 ymepoe armocdepsl. 3arpsizuenue. ['uapocdepa. CTouHbIE BOJIBI.
JIutocdepa. 3emenbHbie pecypcebl. [lnogopoaue. Dxonornyeckue aceKkThl B
OLICHKE U IPOrHO3UPOBAHNH 3/10POBbS YEJIOBEKA.

Kpumepuu popmuposanus oyenox (ouenusanus) ycmuo2o onpoca
VYCTHBI Ompoc SIBASIETCSI OJHUM M3 OCHOBHBIX CIIOCOOOB yuéTa 3HAaHUUN
oOy4aronierocss Mo AUCIHUIUIMHE «AKTyaldbHbIE 3a/layd COBPEMEHHOM XHUMHM.
Pa3BEépHyTHIN OTBET CTyACHTA JOJKEH MPEICTABIATh COOOM CBA3HOE, JIOTMUECKU
MOCJIEIOBATEIbHOE COOOIEHHE Ha 3aJaHHYI0 TEMy, MOKa3blBaThb €ro yMEHHE
MIPUMEHSTH ONPEACIICHHUS.
B pesynomame ycmmnozo onpoca 3nHanus, 00yuarouiecoca OUeHuaomcs
no ciedyrouwien wKane:
3 6anna, CTaBUTCS, €CIIA 00YJAIONTUICS:
1) nosnHO W3maraeT U3y4eHHbINM MaTepua, Ta€T NPABUIBHOE ONPEACICHHOE
AIEKTPOXUMUYECKUX MTOHATUH;
2) oOHapyXHBaeT MOHUMAaHUE MaTepHasa, MOXXeT 000CHOBATh CBOU
CYXKJICHUS, TPUMEHUTDH 3HAHUS HA IPAKTUKE, TPUBECTU HEOOXOIUMBIE
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MPUMEPHI HE TOJIBKO MO YY€OHUKY, HO M CAMOCTOSATEIHLHO
COCTaBJICHHBIE;

3) wuznaraeT Matepuai NocieA0oBaTeIbHO U MPABWIBHO C TOUKH 3PEHUS
HOPM JIUTEPATYPHOTO SI3bIKA.
2 banna, CTaBUTCA, €CIU O0yUYaIOIIMIACS 1a€T OTBET, YOBICTBOPSAIONINMN TEM
*e TpeOOBaHUAM, YTO U Jyist Oamna «1», Ho nomyckaer 1-2 omubKku, KOTOpbIe cam
K€ UCIIPABIISIET, U 1-2 HeJouéTa B MOCIEI0BATEILHOCTH U A3IKOBOM O(DOpPMIICHUH
U3JIaraeMoro.
1 6ann, craButcs, eciu o0ydaroluiicss OOHApyKUBAaeT 3HAHUE U TTIOHUMaHUe
OCHOBHBIX IOJIOKEHUN JAHHOWU TEMBI, HO:
1) wm3maraet mMaTepual HEMOJHO U IOMTyCKAET HETOYHOCTH B OTIPEICTICHUN
TIOHSTHUM;

2) HE yMEeT JI0CTaTO4YHO IryOO0KO U JI0Ka3aTelIbHO 00OCHOBATh CBOU
CY>KJIEHUS U TIPUBECTU CBOU TIPUMEPHI;

3) wuznaraeT Matepuai Hermocle0BaTeIbHO U JIOMYCKaeT OMMOKHU B
S3BIKOBOM O(DOPMIICHHH U3J1araeMoro.

0 6annos, craBuTcs, eciiv o0yJaronuiicss oOHapyKUBaeT HE3HAHUE OOJIbIIEH
4aCTH COOTBETCTBYIOIIEIO pa3jieia n3yuaeMoro Marepuaa, JOMyCcKaeT OIIMOKY B
bopMyIHpOBKE.

bamnst «3», «2», «1» MOTYT CTaBUTHCSI HE TOJIBKO 32 €MHOBPEMEHHBIN
OTBET, HO M 3a PacCPeIOTOUYCHHBIN BO BpEMEHH, T.€. 32 CyMMY OTBETOB, TAHHBIX
CTYJICHTOM Ha TIPOTSHKECHUU 3aHSATHS.

Ouenounvle mamepuasvl 013 pyOeHcHO20 KOHMPOiA.

Pybeoicnviti  konmpons — OCyllecTBIsIeTCs 1O  Oojee  WiIM  MeHee
CaMOCTOSITEJIbHBIM pazfielaM — Y4eOHbIM MOJYJSIM Kypca U MPOBOJAUTCA TIO
OKOHYAHUM W3Y4YEHHUs MaTephalia MOMAYJsl B 3apaHee YCTAaHOBJICHHOE BpEMS.
PyOexHbIil KOHTPOJb MPOBOJUTCS C IIEJIbIO OMNPEACNICHUS] KauecTBa YCBOCHMS
MaTepuana y4eOHOro Monyiisi B LeloM. B TeueHue cemectpa NMpOBOAWUTCS mpu
MaKux KOHMpPOJIbHBIX MEPONPUAMUIA NO ZPAPUKY .

B kauectBe hopm pyOeKkHOT0 KOHTPOJII MOKHO UCIIOJIB30BaTh TECTUPOBAHUE
(MUCHhMEHHOE WM KOMITHIOTEPHOE), IPOBEJICHUE KOJUIOKBUYMA WJIM KOHTPOJBHBIX
paboT. BeimonHsembie paboThl JODKHBI XPAHUTHCSA Ha Kadeape TeYeHUH y4eOHOTOo
rojia ¥ Mo TpeOOBAHUIO MPENOCTABIATHCA B YTpaBieHHEe KOHTpoisl kadecTBa. Ha
pyO€KHbIE  KOHTPOJbHBIE MEPONPUATHUS PEKOMEHIYEeTCS BBIHOCHTH  BECh
IPOrpaMMHBINA MaTepHall (BCe pa3iesibl) MO JUCLIUILTUHE.

I[IpumepHbIe BONPOCHI 1JI51 KOJJIOKBHYMA

1. DOxonorudeckue Kpu3uchl, 0eCTBUS, KaTaCTpO(bI (IPUMEPHI).

2. T'moGanbHBIC SKOJOTHYECKUE MPOOIEMBI.

3. Konmenuus ycTOMYMBOrO pa3BUTHUS OOIIECTBA — OCHOBHOE HANPABJIICHHE B
pEIIeHNHN TI100aIbHBIX YKOJIOTHYSCKUX MPOOIeM.



YTO NpPOUCXOJUT ¢ XMMUYECKHMH BEIIECTBAMHU B HKOJIOTMYECKUX CHCTEMax?
Kak oneHnBaeTcsi NMPUOPUTETHOCTh BO3ACUCTBUSA XHMHMUYECKMX BELIECTB B
Pa3IMYHBIX IPUPOAHBIX Cpelax?

[TpenensHo-nonmyctuMble  koHueHtpauuu  (IIJIK) Bpennbix  Bemiects,
MaKCHUMAJIBHO-pa3oBble, cpeanecyrounsle 3HaueHus [1JIK, opueHTHpOBOUYHO

o e

W

10.
11.
12.

13.

0e3omnacHble ypoBHU Bo3aeicTBus (OBYB).

Metopl UX yCTpaHEHUs U 00J1aCTH UCTIOIb30BaHUS.

OCHOBHBIE HAMPABJICHUS B CO3JJaHUU BBICOKMX TEXHOJIOTHUM.
HanortexHonoruu.

MajsnootxoaHbie 1 6€30TXO0IHbIE TEXHOJIOTHH.

[TonzemMHO€E 3aXOpPOHEHHUE OTXOA0B.

Kakune Metamibl OTHOCAT K TSKEIBIM?

[loueMy O4eHB CTPOrO CIETYET KOHTPOJIMPOBATH UX COJEpKAHUE?
CBuHeEI U €T0 COCIMHEHU S, TOKCUKOJIOTUYECKasi XapaKTepUCTHKA.
Kaamuii u ero coeMHeHus, TOKCUKOJIOTMYECKasi XapaKTEPUCTHKA.
MBIIIBSIK ¥ €r0 COeTMHEHUSI, TOKCUKOJIOTUYECKasi XapaKTePUCTHKA.
PtyTh 1 €€ coequHeHUs, TOKCUKOJIOTHYECKasl XapaKTEPUCTHUKA.
O30H U ero COeIMHEHUs1, TOKCUKOJIOTUYECKasl XapaKTepUCTHKA.

ATMOC®DEPA

Atmocdepa. E€ coctas.

dorocunres.

Cwmor u goroxummuueckuit cmor. IIpuunnsl oOpazoBaHus.

KpyroBopor OuoreHHsix 31eMeHTOB B Ouochepe. UHx  poisb
(GyHKUIMOHUPOBaHUU OHochepHI.

XUMHUYECKHUE 3arpsSI3HUTETN aTMOC(EPBHI.

[TapHukoBbIi 2P DEKT.

[TpuHLIMI AEMCTBYS MBUICYIABIMBAIOLIUX AIIapaTOB.

["a3oouncTHbIC anmapaTsl (MexaHUYecKHe, TUJIpaBINYECKUE
bunbTpaloHHbIe). UeM OHU OTJINYaOTCS?

Knaccuduxanus abCOpOIMOHHBIX METOJOB OYMCTKH Ta3oB. Ha uém oHmM

OCHOBAHbI?
CyTb aCOPOITMOHHBIX METOIOB OUYHNCTKH Ta30B.
OcHOBHBIE TUTIBI A0COPOCHTOB.

MeTonbl KOHTPOJISI ¥ TPUOOPHI IJIsT U3MEPEHUSI KOHIICHTPAIlUU MPUMECE B

aTMocdepe.
Knaccuduxkaiuys BoIOpocoB B aTMOCGhepy MO COCTaBY.

I'MAPOCPEPA

OO0mast xapakTepuCTHKa THAPOCHEPHI.
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KauecTtBO nutheBOM BOABI: MUHEpanu3anuus, pH.

JKEcTrocTh BOJIbI (BpeMEHHas, MOCTOSIHHAS, 001I1ast).

KaugecTBo nutheBoii Boapl: XIIK, BIIK, okucnaeMocTs.

Mertozs! onpeneneHus BpeMEHHOM KECTKOCTH BOJIBI.

Craniuu 00e3Kene31uBaHus BOJIbI.

MexaHu3M caMOOYUIIICHUS BOJIBI.

Mertonpsl onpeneneHus o0niel U MOCTOSTHHON KECTKOCTH BOJIBI.

OT 4Yero 3aBHUCHUT 3JIEKTPOMPOBOJHOCTH BOJIbI? MOXKET JIM OHA PaBHATHCS
HYJII0?

Kakas Boma cumtaerca xéctkoil? I[loueMy OHa He pekOMeHayeTcs IS
OTOILUICHHS U CTUPKU?

Ouuctka BoAbl METOJIOM (DUIBTPOBAHKS U OTCTAUBAHMS.

OuyucTtka BOABI METOJIOM JUCTUIUISIIUU.

OCHOBHBIE HAMPABJICHUS B CO3aHUU BHICOKMX TEXHOJIOTUM.

Hanummte ypaBHEHUs peakMyd PeareéHTHOIO0 METO/Ia OYMCTKU CTOYHBIX BOJI
oT Tokcu4HOTO Xpoma(VI).

[louemy 00paO0oTka MPOMBIINUIEHHBIX H  OBITOBBIX  CTOYHBIX  BOJI
OCYILECTBIISIETCS Pa3/IENbHO?

[loyeMy TpPOMBIILICHHBIE CTOYHBIE BOJbI MOTYT HE pa3pyllaThCs
OMOJOTUYECKUM MTyTEM?

HazoBute HanboJsiee BCTpevaromumecs 3arpsi3HeHUs MPOMBIIITIEHHBIX CTOUHBIX
BOJI.

B 4émM OCHOBHOE MPEUMYIIECTBO HEUTpAIU3ALMKU HIEIOYHBIX CTOYHBIX BOJI
yriekucabeimM ra3oM? [IpuBeanTe ypaBHEHUS peakUi.

Kakue noHbl, Haxoxasamecs B cTtouHoil Boxe: Fe**, Ni**, OH , Ca**, CI
MOXHO HEWTpanu30BaTh yIVIEKUCIbIM ra3om? IlpuBeaute ypaBHEHHS
pEeaKUnil.

Kakue peareHTbl MOXHO UCIIOIb30BaTh JJIsI HEUTPaTU3aAMKU KUCIIBIX CTOUHBIX
Boa? [IpuBenute ypaBHEHUS PEAKIIUIL.

Kakne peareHTbl MOXHO HCHOJIb30BAaTh MJI1 HEUTpATIHU3alUUA IIETOYHBIX
cTouHbIX BoA? [IpuBennute ypaBHEHUS peakiiuil.

JIUTOCPEPA

MunepanbHbie y100peHHUS.

OCHOBHBIE 3arps3HUTENN 3€MEJIbHBIX PECYPCOB: OTXOJIbI NMPOU3BOACTBA U
TBEPIBIE OTXO/IBI.

TexHonorust NPUMEHEHUSI XUMUYECKUX CPEJICTB 3aIUTHl PACTECHUM.
IlecTurmael.

Paguonyknupl.



6. IlyTtu ynydiieHus UCIIOJIb30BAHUS U OXPAHbI 3€MEJIbHBIX PECYPCOB.

Kpumepuu ghopmuposanun ouenox no KonmpoabHvim moukam (KOHmMpoibHblE
Padomul; Ko10Keuym)

(6 6amtoB) - cTaBUTCA 32 PabOTY, BBHITOJIHEHHYIO IMOJTHOCTHIO 06€3 OMMOOK |
HEJI0YETOB;  OOyyaromuiicss  JEMOHCTpUPYET  3HAHUE  TEOPETHYECKOro |
MPAKTUYECKOT0 MaTepuana 1o TeMe npakruyeckout padbotsl, pemeno 100% 3anay;

(5 GammoB) — craBUTCA 3a PpabOTY, BBHIMOJHEHHYIO ITOJIHOCTBIO, HO TIpHU
HaJIMYUU B HEM He OoJjiee 0JIHOM HerpyoOoi OmMOKM M OJHOTO Hejaouera, He OoJjee
Tpex HenouyeToB. OOyyaronuiics JIEeMOHCTPUPYET 3HAHUE TEOPETUYECKOTO M
NPAKTUYECKOTO  Marepuajla Mo TeMe [MPaKTHYeCKOM paboThl, JOmycKas
HE3HAYUTEIbHbIC HETOUHOCTH MPH PEILICHUH 3aj1a4, perieHo 70% 3anay;

(4 Gama) — craBUTCA 3a pabOTy, €CIAM MAarucTp MPaBUJIBHO BBIMOJHUI HE
MeHee 2/3 Bcel pabOThl WM JOIMYCTUII HE Oosee oIHOW rpyOoil omMOKH U JIBYX
HEJI0YETOB, HEe OoJiee OJHOM TpyOoil U ogHOW HerpyOol ommOKH, HEe Oojee Tpex
HEerpyObIX OIIMOOK, 0HON HerpyOoi. OOyvaromuiics 3aTpyJHAETCS C MPaBUIIbHOM
OLICHKOM TMPEIOAKECHHOM 33/1a4u, JA€T HEMOJIHBIMA OTBET, peiIeHo 55% 3amau

(MeHee 4 OayIoB) — CTaBUTCS 3a pabOTy, €CJIM YUCJIO OIMIMOOK W HEJ0YETOB
MIPEBBICKIIO HOPMY JUISI OLIEHKH 3 WITK MPABUJILHO BBIIIOJHEHO MeHee 2/3 Bcel paboThl.
OOyuaronmiics 1aeT HEBEPHYIO OIICHKY CUTYaIuH, peieHo Mmenee 50 % 3aaau.

CamocrosiTeibHas padoTa
CamocrosiTeibHas padoTa CTYJICHTOB HAIPAaBJIEHA HA NU3YyUYCHHE
TEOPETHUYECKUX OCHOB METO/IA, €T0 allapaTypHOro UCIOJHEHUS U BOZMOXKHOCTEM.
VYpoBeHb OCBOEHHUSI MaTepurasa NpoBepseTcs coOece0BaHUEM MPU MOATOTOBKE K
BBINIOJIHEHUIO JIA0OPAaTOPHON pabOThl U MUCbMEHHBIM OTYETOM (IIPOTOKOJIOM) O
BBINIOJIHEHHOM paboTe. Tekyluii KOHTPOJIb MPOBOJIUTCA B (pOpME IK3aMeHa.
Bomnpocs! Aj1s1 CaMOKOHTPOJIS

HaHoxumusi — XuMus HaCTOSIIETO.

XUMHUYECKHUIN CUHTES.

MeTonbl U3y4eHUs U UCCIIEOBAaHUS BEILIECTB U MaTEPHAJIOB

Posib poccuiickux ydeHbIX B pa3BUTHU COBPEMEHHOM XMMHUYECKON HAYKH.

I'mo6anbubie mpobaembr XXI Beka (pOCT HApOAOHACETEHUS, YXYAIICHNUE

.Ln-lku.)l\.)»—k

AKOJIOTHYCCKON 00CTaHOBKH, HEXBATKA IMPOJIOBOILCTBHUS, KPU3HC B
SHEPIreTUKE U JIp.).

Kepamuka B mponioM, HaCTOSIIIEM U Oy TyIIeM.

[TepcrieKTHBBI UCITOJIB30BAHUST OMOTOILITNB

Teopernyeckas u NPUKIIATHAS HICKTPOXUMHUSL.

© XA

Bo3moxnoctu Mmetona SAM-penakcanuu npyu U3y4eHUU SIBICHUN
acCcoLMallMy C Y4aCTHEM MUIEIT KaK HAHOPa3MEPHBIX OOBEKTOB.
10. Xumuyeckas 3HEpPreTHKa.

11. ®u3uKO-XMMHS BEICOKOMOJEKYISIPHBIX COCINHEHUI.

12.  Xwumuyeckas aHaJIUTUKA U JUArHOCTHKA.



13. HamnpaBieHHbIN CUHTE3 OPraHUYECKUX BEIIECTB.
14. TIpo6iemMbl XUMHUYECKON AKOJIOTHH.
15. XuMus HOBBIX (DYHKIIMOHAJIbHBIX MaTEpPUAJIOB.

Ouenounvlie mamepuanvl 041 NPOMENHCYMOUHOU ammecmayuu. [lenvio
NPOMENCYMOYHBIX ammecmayutl TO IUCHUIUIMHE SBIIETCA OLICHKAa KadecTBa
OCBOCHUS JTUCIMUIUTMHBI 00yJarOITUMHUCS.

[IpomexxyTouHass  arTecTanus  IpeaHa3HayeHa I OOBEKTUBHOTO
MOATBEPKACHUS M OIEHWBAHUS JIOCTUTHYTBIX PE3yJbTaTOB OOYUCHHS IOCTe
3aBEpIICHUSI W3YyUYCHUSA IUCHUIUIMHBL. OCYIIECTBIACTCA B KOHIIE CEMECTpa H
MPEACTaBIsACT COOOW MTOTOBYIO OIEHKY 3HAHUN MO AUcCIUIUIMHE «MeToabl
HCCIICIOBAHUS JIEKTPOXUMHUYECKUX PEAKIMI B BUJIE MIPOBEACHUS IK3aMEHA.

[IpomexxyTouHasi arrecTalnsi MOXKET MPOBOJUTHCS B YCTHOW, MHUCbMEHHOM
dbopme, u B popme TectupoBanusi. Ha mpoMekyTOUHYIO aTTeCcTal[uio OTBOJUTCS 10
30 Gamos.

INPUMEPHBI BOITPOCOB, BBIHOCHUMBbIX HA 9K3AMEH
OcHOBHBIE MPOOIEMbI XUMHH.
MeToabl U3ydeHUsI U UCCIICIOBAHUS BEIIECTB U MaTEpHUAJIOB
XuMHUYecKasi CTPYKTypa v QyHKIIHS.
Hanoxumus — XuMHUsi HACTOSIILETO.
XHUMMYECKUM CUHTE3.
YriiepoaHbie HaHOMaTEepHUaIbI.
VYpaBieHne XUMUYECKUMU TTPOLIECCAMMU.
CoBpeMeHHbIe Npo0JIeMbl XUMHUH KU3HU.
XUMHUYECKOE MaTEpUAIIOBEACHNE.
Karanu3 B HedTenepepaboTKe.
Kepamuka B mpo1iiom, HaCTOSIIIEM U Oy AyIIEM.
DU3UKO-XUMHUS HEOPTAHUYECKUX U OPTAHUYECKUX CUCTEM U MaTEPUAJIOB.
XHUMHYECKasi TEXHOJIOTHSI.
Teoperndeckas U NMpUKIAIHAS DICKTPOXUMMUSI.
XUMHUECKAs] IHEPTETUKA.
OU3UKO-XUMUS BBICOKOMOJICKYJISIPHBIX COEUHEHUMU.
XuMu4ueckas aHaJInTUKA U JUarHOCTHKA.
HamnpagiieHHBIN CUHTE3 OPraHUYECKUX BELIECTB.
[TpoOnemMbl XUMHUYECKON HKOJIOTHH.
XuMus HOBBIX (DYHKITMOHATBHBIX MaTEPUAIIOB.

Kpumepuu ghopmuposanusn ouenoK no npomelncymouHou ammecmayuu:

«omauunoy (91 Gamr) — moiydarOT oOywaromuecs, KOTOpble CBOOOIHO
OPUEHTHPYIOTCSI B MaTepuaje M OTBe4aroT Oe3 3aTpyaHeHuid. OOydaromuics
CHOCOOEH K BBITIOJHEHHUIO CIOXKHBIX 3a/laHUM, TOCTaHOBKE 1€l U BHIOOpE MmyTei
ux peanuzanuu. PaGora BhIMOJIHEHA MOMHOCTHIO Oe3 ommobok, pemeHo 100%
3a/1ay;



«xopowoy (81 6aNIOB) — MOMY4arOT 00yYarOIIHecs, KOTOPble OTHOCUTEIHHO
MOJIHO OPUEHTUPYIOTCS B MaTepuayie, OTBEHArOT Oe3 3aTpy/HEHUM, IOMYCKAIOT
HE3HAUUTEIBbHOE KOJIMYECTBO OMOOK. O0yuaromuiicss cnoco0eH K BBITOJHEHUIO
CJIOXHBIX 3a7aHui. PaboTa BhINOIHEHA MOTHOCTHIO, HO UMEIOTCSL HE OoJiee OJTHOM
Herpyooi ommOKM ¥ OJHOTO HeloYeTa, He 0oJiee TpexX HeAoueToB. JlomyckaroTcs
HE3HAUUTEIbHbIE HETOYHOCTHU IPH PEIlIEHUH 3aj1a4, petieHo 70% 3anay;

«yooenemeopumenvuo» (51 0OamwioB) — TOMy4yaroT oOydaromuecs, y
KOTOPBIX HEIOCTATOYHO BBICOK YPOBEHb BIAJCHHS MaTepuaioM. B mpouecce
OTBETa HA DJK3aMEHE JOIMYyCKAIOTCS OIIMOKU M 3aTPYyAHEHUS TpPH H3JI0KECHUU
matepuana. OOyJaronuiicss MpaBUILHO BHITIOJHUAI HEe MeHee 2/3 Bceil paboThl i
JOMyCTHII He OoJiee oHOM Tpy0oil OmMOKH M JABYX HEIOYETOB, HE Oojee OgHOU
rpy0oil U oAHOW HerpyOoil ommOku, He Oosiee Tpex HErpyObIX OIMOOK, OJHOM
HerpyOoi. OOyyaromuiicss 3aTpyIHIETCSl ¢ MPABUIBLHON OILEHKOW MpeIoKeHHON
3a7a4M, JA€T HEMOJIHBIN OTBET, pelieHo 55% 3anay;

«Heyooenemeopumenvhoy (10 36 0amioB) — MOIy4yaroT OOyYaroluecs,
KOTOpbIE JIOMYCKAIOT 3HAuUTeNbHbIEe OMmUOKH. OOydYarouuiics HWMEeT JHIIb
HAYaJIbHYIO CTENEeHb OpUEHTAIMu B Marepuaine. B pabore uucino ommbok u
HEJIOUETOB MPEBBICUIIO HOPMY JJISl OIEHKH 3 WJIM MPaBUIBLHO BHITIOJIHEHO MEHEe
2/3 Bceir paboTbl. OOydaromuiics JaeT HEBEPHYIO OLIEHKY CHUTYyallMH, PEIICHO
menee 50% 3amau.

Memoouueckue mamepuansl, onpedenarouiue npoyedypvl OUEHUBAHUA 3HAHUIL,
YMeHUil, HagvIK08 U (Uau) Onvima 0esameabHOCmu

MakcumanbHass cymma (100 OGamioB), HaOupaeMass CTYJIEHTOM IO
TUCIUIUIMHE BKITIOYAET JIBE COCTABIISIONIHE:

— nepeas cocmasnAwas — OLEHKA PEeryJSPHOCTH, CBOCBPEMEHHOCTH U
KaueCTBa BBHITIOJIHEHUS CTYJICHTOM Y4eOHOU pabOThl MO M3YUYEHUIO JUCITUTUIMHBI B
TE€UEHHE MEePHoJia U3yUEHUs JUCIMUIUIUHBI (CEMECTpa, WK HECKOJIbKUX CEMECTPOB)
(cymma — He Oonee 70 OamioB). bammbl, xapakTepu3yrolue yCleBaeMOCTb
CTYAEHTA 10 AUCLUUIUIMHE, HAOMPAIOTCA UM B TE€UEHHE BCETO Mepuoia 00ydeHHs 3a
M3yYeHUE OTICTHHBIX TEM U BBIITOJHEHHE OTJCIbHBIX BUOB padoT.

— emopas cocmaeiaowas — OUEHKa 3HAHWKM CTYIEHTa 10 pe3yibTaTraM
MPOMEKYTOUHOM aTTectanuu (He 6osee 30 6aoB).

I[envto npomesicymounvix ammecmayuii 10 TUCIUTIINHE SIBISIETCS OIICHKA
KayecTBa OCBOCHUS TUCIUIUIMHBI 00yYatOITUMHUCS.

Kpumepuu oyenku kauecmea 0c60eHUs OUCUUNTIUHbL

Ouyenka «omauunon— om 91 0o 100 6annoe — TeopeTUYECKOE COAECPKAHUE
Kypca OCBOCHO TMOJIHOCTBIO, 0€3 MpoOesioB, HE0OX0IUMbIE TTPAKTUYECKUE HABBIKH
paboThl C OCBOCHHBIM MarepuajioM cPopMHUpPOBaHBL. Bce mnpemycMoTpeHHBIC
mporpamMmon 00y4deHusl yueOHbIC 3a/IaHUs BBITIOJIHEHBI, KAYECTBO WX BBITOTHEHUS
OILICHEHO YHWCJIOM OayyioB, ONM3KMM K MakcUMalbHOMY. Ha 3K3aMeHe CTyaeHT
JEMOHCTpHUpYET TIyOOKHEe 3HAHUS MPETyCMOTPEHHOIO MPOTpaMMOi MaTepuana,
yMEeT UeTKO, JAKOHWYHO W JIOTHYECKH TIOCNIE[OBATebHO OTBEYAaTh HA
MIOCTaBJICHHBIC BOIIPOCHI.



Ouyenka «xopowoy — om 81 0o 90 6anno0é — TeOPETUUECKOE COAECPKAHUE
Kypca OCBOEHO, HEOOXOJMMbIE MPAKTUYECKUE HABBIKU PabOThI CHOPMUPOBAHBI,
BBITIOJIHEHHbIE Y4YeOHbIE 3aJaHusl COJEp:KaT He3HauuTelnbHble omudku. Ha
9K3aMEHE CTYJEHT JEMOHCTPUPYET TBEPAOE 3HAHHUS OCHOBHOTO (MPOrpaMMHOIO)
MaTepuaia, yMeeT 4eTKO, TPaMOTHO, 0€3 CYIIECTBEHHBIX HETOYHOCTEW OTBEYaTh
Ha MIOCTABJICHHBIE BOIPOCHI.

Ouenka «yooenemeopumenvuo» — om 61 0o 80 6annoe — TeopeTUUECKOE
COJIepKaHKhe Kypca OCBOCHO HE MOJTHOCThIO, HEOOXOUMBIE MPAKTUYECKUE HABBIKU
paboThl ChOPMUPOBAHBI YACTUYHO, BBHITIOJHEHHBIEC Y4YEOHBIC 3alaHUS COACpPIKAT
rpyObie ommOku. Ha »5K3amMeHe CTyIeHT JEeMOHCTPUPYET 3HAHUE TOJBKO
OCHOBHOT'O Martepuaja, OTBETHI COAepkKaT HETOUYHOCTH, CJIa00 apryMEHTHPOBAHBI,
HapylIeHa N0CJIeI0BAaTENbHOCTh U3JI0KEHUS MaTepuaia

Ouyenka «neyooeiremeopumenvHo» — om 36 0o 60 6annoe — TeopeTUIECKOE
coJiep>kKaHue Kypca HE OCBOEHO, HEOOXOUMbIEC MPAKTUUECKHE HABBIKM PA0OTHI HE
chOpMHpPOBaHbI, BHITIOJIHEHHbIE Yy4eOHbIE 3aJaHUsl COJEp)KaT rpyOble OMIMOKH,
JIOTIOJTHUTENIbHAST CAMOCTOSITeNIbHAsI paboTa HaJl MaTepUaIioOM Kypca He TIPUBEET K
CYIIIECTBEHHOMY TIOBBIIICHUIO Ka4yeCTBa BBHINIOJHEHUS Y4YeOHbIX 3amaHuil. Ha
HK3aMEHE CTYACHT JEMOHCTPUPYET HE3HAHUE 3HAYUTEIBHON YaCTU MPOrPAMMHOTO
MaTepuaia, CyIeCTBEHHble OIMMOKM B OTBETaX Ha BOMPOCHI, HEYMEHUE
OPUEHTUPOBATHCA B MaTEpUase, HE3HAHUE OCHOBHBIX MOHITUI JUCIUILIINHBI.

TunoBele 3ananus, obecneunBarome GopmupoBanue kommnereHuuinyK-4,

VK-4.1, YK-4.2, YK-4.3 npencrapieHs! B Tabiuiie 7.

Tabauya 7. Pezynibmamol 0c60eHUs y4eOHOUl OUCUUNTIUHDL, ROONeHcauiue
npoeepke

Bun ouenounoro
OcHogHble nokazamenu | MaTepuaia,
Pezynomamut o0yuenusn
(komnemenyuu) OUECHKU obecrieunBaroIINe
pesynbmamog odyuenus | popMupoBaHue
KOMIIETCHIUU
- YCcTaHaBIMUBaET U 3narb: Cunte3 u Y cTHBIN OITpOC
pa3BUBaET MPUMEHEHUE B TUTIOBBIE TECTOBBIC
npodecCuoHaIbHbBIC HAHOCTPYKTYPHBIX 3a/1aHus
KOHTAKThI B TEXHOJIOTUIA; TUIIOBBIC OICHOYHBIC
COOTBETCTBHH C ¥YMeTh: NOPOBOJUTH | MaTepUalbl K SK3aMEHY
NOTPEOHOCTIMU HCCIIeTIOBAHUS B
COBMECTHOMU IIPOMBIIUICHHBIX
NEATEIbHOCTH, BKJIIOUasi | YCIOBUSIX;
oOMeH nHdopmanuei u Baaners:
BBIPAOOTKY €IMHOMN cocobamMu  00001IeHNUS,
CTpaTeruu aHainuM3a W BOCHPUSITHUSA
B3aumoericteus (YK- uHbopMaIuu
4.1)
- CocTaBnser, 3HaTh: -
NEPEBOJIUT U NPUHIMIHATbHbIE Y cTHBIN ompoc




PEIaKTHPYET pa3IndHbIC
aKaJeMUIECKHE TEKCTHI
(pedepatsl, 3cce,
0030pbl, CTaTbU U T.11.)
(YK-4.2);

OCHOBBI, BO3MOXHOCTH H
OTpaHUYCHUS
MIPUMEHEHUS
AIEKTPOXUMUYECKUX
METOJOB  MCCJIEAOBaHUS
XUMHUYECKUX 00BHEKTOB;
YMerb: - NpOBOJIUTH
KOMIIJIEKCHBIN AHAJIN3
MOJIYy4aeMbIX IPOJIYKTOB,
uccienoBanne  (HU3UKO-
XUMHUYECKUX
3aKOHOMEPHOCTEU 151
KOHTPOJIUPOBATh
IIPOTEKaHUE  IPOLIECCOB
Ha CEpUUHOM U CJIOKHOM
HAy4YHOM 000PY/I0OBaHUU;
Biaagerts: -
TEOPETUYECKUMU
OCHOBaMH u
MPaKTUYECKUMU
HaBbIKAMH  pabOTBl  Ha
CEpUHOM U  CIIOXKHOM
Hay4YHOM 000pY/IOBaHUM .

THUIIOBBIC TECTOBBIC
3aJaHusA
THUIIOBBIC OLICHOYHBLIC
MaTCpUaJibl K 9K3aMCHY

- IIpencraBnsier
pe3yJIbTaThI
aKaJIeMU4YeCKOU U
npodeccruoHaIbHON
JIESITEILHOCTH Ha
Pa3JIMYHBIX MyOJTUYHBIX
MEPOIPUSITUAX, BKIIOYast
MEKIYHapOJIHbIE,
BBIOMpast Hanbosee
noaxosAmui popmar
(VK-4.3)

3HAaTh: -HOBBIC
HaIpaBJICHUS
COBPEMEHHOU XHAMUH,
O0COOECHHOCTH
3¢ HEeKTUBHOTO
MIPOBEICHUS Hay4IHO-
HUCCIeI0BaTCIbCKOM
paboTBI, CIOCOOBI  HX
MPUMEHEHUST C  IEJbIO
OIITUMHU3AIUH
AKCIIEPUMEHTAILHO-
HUCCIIE0BATEILCKOUN
mporecca Ha XMMHYECKUX
MPEANPUITHSIX;

YMern: -
00O0CHOBBIBATH
aKTyaJIbHOCTb n
aHaJU3UPOBATH
CTpaTerMYeCKUe 3aJayd B
chepe XUMUYIECKOTO
MIPOU3BOJICTBA;

Baaners: -

YcTHBII onpoc
TUIIOBBIE TECTOBBIE
3a1aHUsA
TUIIOBBIE OLICHOYHBIE
MaTepUAJIbl K IK3aMEHY




HaBBIKAMH  OIPEAECIICHUS
MPAKTUYECKON
3HAUYMMOCTH  U30paHHOM
TEMBI Hay4YHOTO
MCCIICTOBAHMS

MeTozmquKne YKa3aHuda OJjas oﬁyqamumxcsl 110 OCBOCHMIO JUCIHNUITJIMHbI

Bup yueOHbIX
3aHATHH

OpFaHI/I3aI_[I/I$I ACATCIbHOCTU CTYACHTA

Jlexnmus

Hanucanve KoHCHEKTa JIEKIUH: KpaTKO, CXEMaTH4HO,
MOCJIEIOBATEIbHO (UKCUPOBATH OCHOBHBIE TTOJIOKECHHUS,
BBIBO/IbI, (POPMYJIUPOBKH, 000OIIEHUS; TOMEYaTh BaKHbBIE
MBICJIM, BBIIEISITH KJIIOYEBBIE CIIOBa, TepMUHBL. [IpoBepka
TEPMUHOB, TMOHATAA C TOMOIIBIO  SHIMKIONEIUH,
CJIOBapei, CIPaBOYHUKOB C BHITUCHIBAHUEM TOJKOBAHUM B
terpaab. OO003HAYUTH BOMPOCH, TEPMHUHBI, MaTepual,
KOTOPBIN BBI3BIBACT TPYAHOCTH, IOMETUTH W TOMBITATHCS
HAWTH OTBET B pPEKOMEHAyeMoM juteparype. Ecin
CaMOCTOATENIbHO HE yAaeTcsl pa3o0parbcs B Marepuale,
HEeoOXoauMo  copMynupoBaTh  BONPOC UM 3a1aTh
MPEToIaBaTeNli0 Ha KOHCYJIbTAIlMH, HA TPAKTHICCKOM
3aHSITHH.

[IpakTrueckue
3aHATUSA

[Ipopabotka pabGodeil mporpamMmbl TUCHUTIIUHBI, YIS
oco0oe BHUMaHWE LENsIM M 3aja4aM, CTPYKType H
COJIEp’KaHUIO TV CLUUTLIAHBI. KoncnekrupoBanue
UCTOYHUKOB. PaboTa ¢ KOHCIIEKTOM JIEKIUH, MOATOTOBKA
OTBETOB K  KOHTPOJIbHBIM  BOIIpOCaM,  MPOCMOTP
PEKOMEHAYEeMOM JUTepaTyphl, padoTa ¢ TeKCTOM (yKa3aTb
TEKCT U3 HMCTOYHUKA WU JAp.), MPOCIYIIUBAHUE ayJIHO- U
BUJCO3AMUCEN MO 3aJaHHOM TeMe, PEIICHUE pacueTHO-
rpauueckux 3aJaHuil, pelleHud 3a7ad MO aJroOpuTMy H

Ap.

Iloaroroska k
dK3aMEHY

ITpu MOJATOTOBKE K JK3aMEHY HE0OXO0IMMO
OPUEHTHUPOBATHCS HA KOHCIIEKTHI JIEKIUI, PEKOMEHIYEMYIO
JUTEpaTypy U Ip

7. YueOHO-MeTOAuYeCcKOe 00ecneueHne JUCIUIIINHBI

OcHoBHasA

7.1. OcHOBHAas JUTEpaTypa
1. bygauenko A.JI. Yenexu xumun // 1987, 57. — C. 1593-1609.
2. CmupnoB B.B. IIpo6ieMsl 1 AOCTHKEHUS B 00JIaCTH HAHOMATEPUAJIOB.




HU®XU nm. JI.A. KapnoBa. — Mocksa, 2002. — C. 351. - T. 2.

3. JIsBoB A.JI. XuMuueckue UCTOUHUKH Toka // COpoCcoBCKUi 00pa3oBa-

TenbHbIN KypHaIL. 1998, Ne 4. — C. 45-49.

4. Cunopog JI.H. I'a3oBsie knacTepsl u Gpyepensl // CopocoBckuit oOpa-
3oBaTeNbHbIKYpHaAT. 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. byuauenkoA.JI. Ycnexuxumuu // 1999, 68. Bein. 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. Aanpuesckuit P.A. [lonyueHne 1 CBOMCTBA HAHOKPUCTAIUIMYECKHUX TY-
roruiaBkux coenuuenuit // Yenexu xumun. 1994. 63. Bein. 5. — C. 431- 448.

10. iBanoBckuit A.W. Heyrnepoanble HAHOTPYOKHU: CUHTE3 U MOJICIIMPOBA-

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

10. KymxoB X.b. CoBpemennbie npobiembl xumuu. Kypc nexuuit / YyeObHoe
u3nanue, Hanpuuk, n32003 r. 46 c.

1. DAeKTpoXuMHUs pacIUIaBICHHBIX CoOJIel [DJIEKTpOHHBIM pecypc]: ydeOHo-
Metoaudeckoe mocodoue/ FO.II. 3aitkoB [m ap.].— DIEKTPOH. TEKCTOBBIC
nanubeie.— ExarepunOypr: Ypanbckuii denepanbubiii yausepcurer, 9bC ACB,
2014.— 88 c.— Pexum pocryna: http://www.iprbookshop.ru/68317.html.— 3bC
«IPRbooks»

2. KonTpospHbIe 3amaHusl UM TeCThl MO Kypcey «Teopernueckas sIEeKTPOXUMUSD)

[DneKTpOHHBIN pecypc]: MeToauueckue ykKazaHus/ — IJIEKTPOH. TEKCTOBBIC
JaHHbIE.— Kazaunn: Kazanckuit HaIMOHAJILHBIN HUCCIIENOBATEILCKAN
TeXHOJOrnyeckum  ynmsepcurer, 2015.— 44 c— Pexum pocryma:

http://www.iprbookshop.ru/63690.html.— 3BC «IPRbooks»
JlomosHUTE ILHASA

1. A. H. ®pymkun, B. C. baroukuii, 3. A. Hodde, b. H. Kabanos. Kuneruka
AIEKTPOHBIX MPOLECCOB. - M., m3a-s8o MI'Y, 1952.

2. HlaranoB A. . BBeaeHue B 3IEKTPOXUMUYECKYI0 TEPMOIUHAMHKY. - M.:
Bricmas mkona, 1984. - 215 c.

3. JI. . AutponoB. TeopeTuueckas 3yieKTpoxumus. - M.: Beicas mkona, 1975.

a. W. Kopsita, T. JIBopkak, B. boraukoBa. Dnekrpoxumus. - M.: Mup, 1977.

4. OcHOBBI COBpeMEHHOT0 AeKkTpoxumudeckoro ananusa / I'.K. bynaukos, B.H.
Maiictpenko, M.P. Bsacenes.-M.: bunowm JI3, 2003.- 592c.

IIpogeccuonanvuvie nouckogvle cucmembi:
CnpaBounas npasoBas cuctema «I'apant». URL: http://www.garant.ru.
6. CnpaBounas mnpaBoBasi cucrema «Koncynbrantllmoc». URL: http://www.
consultant.ru

b



http://www.garant.ru/

7. TlomunotekcroBasbOazamanubix ScienceDirect: URL: http://www.
sciencedirect.com.

HNuTepHeT-pecypcebl

Buptyansnsie npubopsl (virtual instruments) - KOMIIBIOTEPHBIC POTPAMMEBI,
UCTIONHSIONINE, C TOMOIIBI0 KOMITBIOTEpA W OTHOCHUTEIFHO HECIOKHOTO

o0opynoBaHusl (aHAIOTO-IIM(PPOBLIX M IU(PPOAHATOTOBLIX MpeoOpa3oBaTesei,

JATYMKOB W HCIIOJHUTENbHBIX YCTPOUCTB), (YHKIHMH PAa3IMYHBIX MNPUOOPOB.

Bupryanbable TpruOOpbl HCHOIB3YIOT KaK JJIs1 3aMEHbI OOBIYHBIX TPUOOPOB, TAK U
JUISL pealii3allii YHUKAIbHBIX U3MEPEHUH, ISl KOTOPBIX HET OOBIYHBIX IPUOOPOB.
Buptyanbabie mpuOopbl B (PU3UKO-XMMHYECKOM DSKCIEPUMEHTE MOYKHO

HaiiTu Ha caurte: http://pdeis.at.tut.by/

baszvl oanneix

JIns caMOCTOSITeNNbHOM, MHIUBUAYAJIBHOM PabOThI, MMOATOTOBKH MPOCKTHBIX U
HCCIIEIOBATENIbCKUX  PabOT II0 MEJaroru4eckoid IMpPaKTUKE PEeKOMEHIYeTCs
HCIIOJIB30BaTh JIEKTPOHHO-OMOIMOTEUHYIO CUCTEMY (pecypchl HHPOPMAITMOHHOTO
uentpa ®I'bOY BO KBI'Y obecneunBaromuii J1OCTYN K Py MEXKIyHapOIHBIX
W31aTENLCTB U 0a3 TaHHBIX:

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

2. ObC IPR BOOKS (http://iprbookshop.ru/)

3. 3BC «KoncyabTaHT ctyaeHTa» (http://www.studentlibrary.ru)

4. Web of Science (WOS) (http://webofknowledge.com).

8. MarepuajibHO-TeXHHYECKOE O0ecleYeHue TUCIMILIMHBI.
NHTEepakTUBHBIN KJIacc, OCHAIICHHBIN 000py10BaHUEM: CTCHIAMHU,

WH(POPMAITMOHHO-U3MEPUTEIILHBIMU CUCTEMAMH, SJIEKTPOHHBIMU CPEJICTBAMU
OOy4YEHHS M KOHTPOJISI 3HAHUHN CTYJICHTOB.

KommbrorepHsiit kiacc.

MeTtoanueckuii KaOUHET.

JlabGopaTopusi BHICOKOTEMIIEPATYPHOU IIEKTPOXUMUMU.

Ne | HaumeHnoBanue [lepeyernr 000pyIOBaHHUS W TEXHUYECKHUX
000pYy/IOBaHHBIX YYEOHBIX | CPEICTB OOyUCHUS

n/n .
KaOWHETOB, 1abopaTopuil

1. | JIekuroHHBIE Ay JUTOPUI No203, 211, 322; unTepakTUBHAs 10CKa, 3
KOMILJIEKTa BUACO-TIPE3CHTALIMOHHOTO
o0opynoBanus ( MPOEKTOP, IKpaH, HOYTOYK)

2. | KoMmnbroTepHbI€ KJIacChl KommnsrotepHoe 000pyaoBaHuUE €
MPOTPAMMHBIM O0ECTICYCHUEM IS



http://pdeis.at.tut.by/adcdac.htm
http://pdeis.at.tut.by/actuator.htm
http://pdeis.at.tut.by/
http://www.scopus.com/
http://iprbookshop.ru/
http://www.studentlibrary.ru/
http://webofknowledge.com/

MIPOBEJCHUS TECTOB MPU KOHTPOJIE TEKYILEH

yCIIEBAEMOCTH.
3. | JlJabopaTopuu [IpakTuueckre pabOTHl  BBIMOJHSIOTCA €
212,217 HCIOJIb30BaHUEM COBPEMEHHOTO

71a00paTOPHOTO 0OOPYIOBAHUS:
[Totenmuocrar/ransBanoctat PAR 2273
DIEeKTPOXUMHUYECKUN KOMILIEKC
AutolabPGSTAT 30
[Totenmuoctar/ransBanoctat Elektroflex 473
YIOPaBJICHUE KOTOPHIMU BO3MOYKHO TOJIBKO C
HCIIOJIb30BaHUEM COOTBETCTBYIOIIHNX
KOMIIBIOTEpHBIX Tporpamm: Autolab. PAR-
Ametek. Elektroflex.

[Ipy mnpoBeneHHMM 3aHATUN JIEKIIMOHHOTO THIA, CEMHUHAPCKUX 3aHATUN
UCITOJIB3YFOTC:

JUYEH3UOHHOE NPOSPAMMHOE obechedenue:

— IIponykter Microsoft (Desktop EducationALNG LicSaPk OLVS
Academic Edition Enterprise) noanucka (Open Value Subscription);

— AHTuBHpYycHOenporpammHoeoOecnieuenne Kaspersky Endpoint Security
Crangaptabiii Russian Edition;

— AltLinux (Anpet O6pa3zoBanue 8);

c60000HO pacnpocmpansemvle npocpammol.

— AcademicMarthCADLicense -  maTemMaTH4ecKOe  MPOrpaMMHOE
o0ecrieyeHrne, KOTOPOE TO3BOJSET BBHIMOMHATh, AHAIM3UPOBATH BaKHEUIIIHNE
WH)XCHEpHbBIE pacueThl U OOMEHUBATHCS UMH;

— WinZip mist Windows - iporpamm it CKaTHsl U PaCaKOBKH
Gbaiinos;

— AdobeReader gyis Windows — mporpamma st uterust PDF daitnos;

- Far Manager - KOHCOJIbHBIN (paliI0BBIA MEHEKEP ISl ONIEPAIUOHHBIX
cucteM cemeiictBa MicrosoftWindows.

JUIsL CTYJEHTOB C OrpaHMYEHHBIMH BO3MOKHOCTSIMH 3J0POBbSI CO3JAHBI
CHeLMalbHBIE YCJIOBUS JUIs TOJy4deHHs oOpa3oBaHus. B memsx noctymHoOCTH
NOJlydYeHHUsl  BBICIIErOo  oOpa3oBaHHUs 1O  OOpa3oBaTENbHBIM  IPOrpaMMaM
WHBAIMJAMU W JIMUAMH C OTFPAaHUYEHHBIMH BO3MOXKHOCTSMH  3/I0POBBS
yHHMBEpCUTETOM obecrieunBaercs: 1. AJbTepHAaTUBHOW Bepcued O(QUIIMATbHOTO
caiita B cetu «uTtepuer» mna cnaboBumsmux; 2. IlpucyrcTBue accucTeHTa,
OKa3bIBAIOIIIETO 00YUYAIOIIEMYCsl HEOOXOIUMYIO TTOMOIITh; 3. /{7151 MHBATUIOB U JIUIT
C OIPAaHUYEHHBIMU BO3MOXXHOCTSAMHM 3JI0POBBSI MO CIYXy — AYyOJIMpPOBaHUE BCIYX
CIPaBOYHOM HH(OpPMALMKM O paclUCaHWU YYEOHBIX 3aHATUH; oOecredyeHue
HaJUIeKalMMU 3BYKOBBIMU CpEICTBaAaMU BocmpousBeneHus unpopmanuu; 4. s
WHBAJIWJIOB W JHI C OrPAHUYEHHBIMU BO3MOYKHOCTSIMHU 310POBbS, HMEOIINX
HapylIeHUs1  ONOPHO-IABUTAaTEIbHOIO  ammapara, CO3JaHbl  MAaTEpHUAIBHO-



TEXHUYECKHUE YCJIOBHsI OOECICYMBAIONINE BO3MOKHOCTH OECHPEnsTCTBEHHOTO
J0CTyMa O0y4aronuxcsi B y4eOHbIC MOMEIICHUs, 00BEKTY MUTAHUSA, TyaJeTHbIC 1
JIpyTHe TIOMEIIEHUS YHUBEPCHTETa, a Takke MpeObIBaHUS B YKa3aHHBIX
MOMEIIEHUSIX (HATMYUe PACHIMPEHHBIX IBEPHBIX MPOEMOB, MOPYYHEH W APYTUX
MIPUCITIOCOOJICHMI).
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