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IIporpamma COOTBETCTBYET denepanbHOMY rocyapCTBEHHOMY
0o0pa30BaTebHOMY CTAaHJAPTy BBICHIETO MPO(PECCHOHAIBHOIO 00pa30BaHUsA U
[TpumepHOIT OCHOBHOI 00pa30BaTENBHON MTPOTrPaAMME.
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oOpazoBanus u Hayku Poccuiickoit deneparuu ot 7 aBrycra 2020 Ne 910
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1. Hean 1 32024 0CBOCHUS AUCHUIITIMHBI

XuMus, Kak U r00as Apyras Hayka, peliaeT Wil IbITaeTCsl PEIIUTh OTPOMHOE
YHCJIO0 MPOOJIEM Pa3HOrO YPOBHS M MacliTada, pa3HOro IEJIEBOIO HA3HAYEHUS U
pa3HOIl 3HAUMMOCTH, MO3TOMY Ba)KHO B OOJIBILIOM IOTOKE pabOT HE MOTEPSTH
IJIABHBIX, I'C€HEPAJIBHBIX HAIPABJICHHWM, BUIETH IJIABHBIE KOHTYpPHl XUMHUYECKON
HAyKHU U UX JIBUKCHHUE.

L{enp HACTOSIIErO Kypca COCTOUT B O3HAKOMJICHUU CTYJIEHTOB - MarCTPOB C
TJIaBHBIMU U HauOoJiee aKTyalbHBIMU IMyTSIMH W HaIlPaBICHUSAMHU COBPEMEHHOMN
XUMHYECKON HAYKH U XMMHUYECKON TEXHOJOTHUHU. ABTOP CTpeMIIICA OOBEKTHBHO
OLICHUTh A3TU NPOOJEMBbI W HANPABJICHHS Pa3BUTHUS COBPEMEHHOW XHMHH,
OTBJIEKASICH OT JJUYHBIX HAYYHBIX MHTEPECOB U IPUBA3aHHOCTEN. MOKHO YIIPEKHYTh
B HEIOJIHOTE WJIM OETJIOCTH aHaiu3a MpoOJieM; OJHAKO BCAKHM MBICISIINI YUEHBIH
ITIOHUMAET, YTO IMOJHOTA M3JIOKEHHUS 3[e€Ch - BEIIb HEIOCTKUMas. B mporpamme
JlaH aHaJIn3 (PyHJAMEHTAJIBHBIX IPOOJIEM U OCHOBHBIX HANPaBJICHUI COBpEMEHHOU
XMUMHH, pa3pabOTKa KOTOPBIX MPEACTABIAETCS AKTyaJbHOM, NMEPCIEKTHUBHON U
o0ecrneunBaroIel Iporpecc XMMUU U CMEKHBIX 001acTeld XMMUU U TEXHUKH.

2. Mecro mucnuminnbl B crpykrype OIIOITI BO

Huctmmnuna b1.0.02 «AxkrtyanbHble 3a7a4d  COBPEMEHHOW  XHMHID)
OTHOCHUTCS K 00s3aTeNbHBIM AMcCHUIIMHAM BapuatuBHoW wactu OIIOIl s
u3ydeHus: Ha |1 Kypce MarucTpaHTamMu OYHOM (opMbl OOy4YEHHS HaIpaBiICHUS
noarotoBku  18.04.01 Xwumwuueckas TexHosorus (XuMudeckas TEXHOJIOTHS
JICKapCTBEHHBIX CPEJICTB).

JucuuminHa «AKTyalbHbIE 33J]a4d COBPEMEHHON XUMHUM» COJIEPKATEIbHO
B3alMOCBsI3aHa c OVCLUIIMHAMUA poeccuoHaIbLHOTO LHUKJIA
BBICOKOMOJIEKYJISIpHBIX coeauHeHnit (BMC, moiuMepoB) M TUIaCTHYECKUX Macc;
n3yueHue MerofoB cuHTe3a BMC, ux xuMuueckux U (PU3MUECKHUX CBOMUCTB,
ctpykTypbl BMC; 03HakoMIIeHHE ¢ Ki1acCU(UKALIUEH TOJTMMEPOB U ACCOPTUMEHTOM
U3eIUM U3 HHUX; C MeTogamMu (QopMoBaHUS U3ACIUN, UX YIAaKOBKH,
TPAHCIIOPTUPOBKM W XPAHCHUS; OBJIQJCHUE HaBbIKAMH (PUIUKO-XUMUYECKUX
METOJIOB aHAJIN3a U ONPEICIICHUSI KAUeCTBa U3ACIUN U3 TTOJTUMEPOB.

Jlo u3yyeHHs NUCUUIUIMHBI «AKTyallbHbIE 3aJa4d COBPEMEHHOW XHWMHUNY,
CTYAEHTBI JOJDKHBI ITOJy4aTh 3HAHUSI IO OCHOBHBIM pa3jiesiaM XUMHUHU MTOJMMEPOB, a
TAKXKE IPYIUX XUMAYECKHUX JTUCIUILINH.

B3auMocBsI3b IMCHUIIMHBI ¢ TOCJIeAYOIIMMHU AU CHUTIHHAMM.

3HaHWS, YMEHUS W HaBbIKKA, NPUOOPETEHHbIE B TIPOIECCE H3YyUCHHUS
JUCHUIUIAHBL  «XMMHWYECKME  MpeBpallleHUuss  noJumepoB»,  «llommmepsr
CHeIUMaIbHOTO Ha3Ha4YeHH», «COBpEeMEHHBIE TTPOOIEMbI XUMUHU U (DU3UKO-XUMUHU
BBICOKOMOJICKYJISIPHBIX COCTMHEHUID «DU3NKO-XUMHUS KOMIIO3UTOBY HEOOXOINUMBI
JUISL TITyOOKOTO OCBOCHUS APYTMX XUMUUYECKUX JUCIUIUINH, a TAK)XKe TUCHHUILUIMHBI
MaTEMATHYECKOr0 U €CTECTBEHHOHAYYHOI'O ITUKJIA.

3 TpeGoBaHusi K pe3yibTATAM OCBOCHHS COACPKAHUS JUCHHUILIUHbBI

[Ipouiecc M3yyeHUs AUCHUIUIMHBI HAmpaBieH Ha (POpMUPOBAHHE SJIEMEHTOB
CleIyIoUmMX Mpo(ecCHOHANbHBIX KOMIETEHIIMNH B COOTBETCTBUU C (eJepaibHbIM
rOCyJAapCTBEHHBIM  00pa30BaTENbHBIM  CTAHJAPTOM  BBICIIErO0  0Opa30BaHUs



(YpoBeHB BBICIIETO OOpa30BaHUsI) MOJATOTOBKH KaJpPOB BBICIICH KBATH(UKAINHA
Hanpasienuss noaroroBku 18.04.01 Xumuueckas TexHonorus (Xumuueckas
TEXHOJIOTHUS JIEKAPCTBEHHBIX CPEJICTB):
IIpodeccuonanbHbIe KOMIIETEHIMHA

VYK-1 — CnocoGeH oOCyHIECTBIATh KPUTHUYECKUN aHAW3 MPOOJEMHBIX
CUTYallMi Ha OCHOBE CUCTEMHOT0 MOJIX0/1a, BEIPa0aThIBATh CTPATETUIO JIEUCTBUIMA

VYK-1.1 — Ananuzupyet npoOJEMHYIO CUTYaIUIO0 KaK CUCTEMY, BBISIBIISIS €€
COCTABJISIFOLIUE U CBSI3U MEKIYy HUMHU

YK-1.2 — Onpenensier mpoOesbl B HHGOpMAIUN, HEOOXOIUMOMN JIJIs pEIICHUs
npo0OJIEMHOM CUTYallH, U IPOSKTUPYET MPOIIECCHI 110 UX YCTPAHECHHUIO

YK-1.3 — Kputnuecku o1eHMBAaET HAJEKHOCTh HUCTOUYHHUKOB MH(OpPMAIIHH,
paboTaeTr ¢ NpOTUBOPEUNBOM HH(POPMALIUEN U3 PA3HBIX HCTOYHUKOB

VYK-5 — Cnoco0eH aHanu3upoBaTh M YYUTHIBATH pazHOOOpasue KyJIbTyp B
IIPOLIECCE MEKKYJIBTYPHOTO B3aUMOJICUCTBUS

VK-5.1 — AmHanusupyeT BaKHEWIIME HICOJIOTMYECKHME U LEHHOCTHBIE
CUCTEMBI, C(POPMHUPOBABIIMECS B XO0JI€ UCTOPHUUECKOIO PA3BUTHS; OOOCHOBBIBACT
aKTyaJJbHOCTh MX MCIOJNb30BaHUS IMPU COLMAJIBHOM M IPOo(hecCHOHATBHOM
B3aMMOJICHCTBUU

VYK-5.2 — BeicTpauBaeT colMagbHOE U MPOPECCHOHATBHOE B3aUMO/ICHCTBHIE
C y4eTOM OCOOEHHOCTEW OCHOBHBIX (POPM HAYHYHOI'O U PEIUTMO3HOTO CO3HAHUS,
JIEJIOBOM W OO0mIel KyJbTyphl MpEACTaBUTENECH IPYyrHMX 3THOCOB M KOHQECCHuid,
Pa3IMYHBIX COLMATBHBIX TPYIIT

VYK-5.3 — OO6ecneunBaer co3naHue HEIUCKPUMHUHAIIMOHHOW  CPEIIbI
B3aMMOJIEUCTBUS TIPH BBIOJTHEHUH NPO(deCCUOHATBHBIX 3a/1a4

B pe3ynbTaTe 0CBOCHHUS TUCUHUIIIIMHBI 00YYarOMUNiCs TOKEH:

e 3HaTh. - TMPUHIUIHAIBGHBIE OCHOBBI, BO3MOXXHOCTH W OTPAaHHYCHUS
IPUMEHEHHUSI METOJIOB UCCIEA0BAHNS XUMUUECKUX OOBEKTOB;

e VYMeThb. - NPOBOJIUTH KOMIUIEKCHBI aHadu3 MOJYy4YaeMbIX MPOIYKTOB,
UCCIENOBAHUE (PU3MKO- XUMHUYECKUX 3aKOHOMEPHOCTE M KOHTPOJIHUPOBATH
IPOTEKaHUE MPOIIECCOB HA CEPUIHHOM U CI0KHOM HAyYHOM 00O0pYJOBaHUH;

- 000CHOBBIBATh aKTYaJbHOCTh M AHAJIU3UPOBATH CTPATETHMUECKHUE 3aJaud B
cepe XMMHUUECKOTro IPOU3BOICTBA;

e Baagers: - TEOPETUYECKUMHU OCHOBAMHM W MPAKTUYECKUMHU HAaBBIKAMU
paboThI HA CEPUHOM U CJIIOKHOM HaYYHOM O0OpYAOBAHMH.

- HaBBIKAMM OMpEJEICHUSI MPAKTUUYECKOM 3HAYMMOCTH H30paHHOW TEMBbI
HAyYHOT'O UCCJIEOBAHMUS.

3HATh. -HOBBIC HAIpaBJICHUS COBPEMEHHOM XHUMHH, OCOOEHHOCTHU
(G (HEKTUBHOTO TPOBEACHHSI HAYYHO-HCCIEIOBATEIHCKON pabOThI, CIMOCOOBI HX
OPUMEHEHHS C LENbI0 ONTHMHU3ALUU HKCIEPUMEHTAIbHO-UCCIIEI0BATEIbCKON
npolecca Ha XUMHUUYECKUX TPeIIpUITUSX;

B pesynbrare u3yueHus TUCHUIUIMHBI «AKTyalbHbIE 3a/1a4d COBPEMEHHOMN
XUMHI» MarucTp XUMUU JTOJDKEH:

® UMETh MPEACTaBICHUE 00 OCHOBHBIX MPOOJIEMax COBPEMEHHON XUMUU U
XUMHUYECKOTO MaTEepHUATIOBEICHUS;



® VMETh MIPEACTABICHUE O Han0O0JIee aKTyaTbHBIX MPOOIEMax COBPEMEHHOMN
TEOPETUYECKON M IKCIEPUMEHTAIIBHON XUMUU;

® 3HATh NPUHLMIBI TOCTPOCHUA W  METOJOJOTHI0O  XUMHYECKUX
HCCICI0BaHUM;

® UMETh NPEACTABICHUE O BAXKHEUIINX OTKPBITUSIX OTECUYECTBEHHBIX H
3apyOeXKHBIX YUYEHBIX B 00JIACTH TEPMOAMHAMUKHU SJIECKTPOXUMUUYECKUX CHUCTEM U
CTPOEHUM IBOMHOIO 3JIEKTPUUECKOTO CJIOS;

® [IPaKTUYECKHU OBJIAJICTh pAIOM METOI0B HCCJICIOBaHUI
AIEKTPOXUMHUYECKUX CUCTEM.

4. Conep:kaHue U CTPYKTYPA AMCHUNIHMHBI
Tabnuya 1. Coodeporcanue oucyuniunsvl (MOOY/sl) « AKTyanbHbIE 331240
COBPEMEHHON XHUMUU)

Ne HaumeHoBanue dopma
TeMBbI TeMbI Conep:xanue, e ¥ 3212494 TeKyler
0
KOHTPOJS
1 2 3 4t
1. Beenenue. B 3TOMN TemMe U3J1araroTcs IJIaBHbIE
OcHoBHbIE “UHTErpaliOHHble” HANpaBJIEHUS B XUMUH, JAETCS
po0OJieMbl XUMUH | KiTacCU(UKAIHsl XUMUM Ha HOBOM YPOBHE.
2. Xumuyeckas B »T0oll Teme m3nararoTcsi aTOMHO — MOJICKYJISIpHAs
CTPYKTypa U | apXUTEKTYypa U DIIEKTPOHHOE CTPOCHUE U CBA3b MEXKILY
GyHKIUS. CTPYKTypoil ~ BemectBa M (YHKIMOHAJIbHBIM
IOBEJICHUEM.
3. XUMUYECKUMN B 37011 Teme moKa3kIBaeTCs, YTO XUMUYCCKHI CHHTE3
CHHTE3. - KIIFOUEBOE HAIIPABIICHUE XUMHUH, UCTOUYHHUK BCEX €€

COKpOBHMIL. OTO HaIpaBJICHUE JIENAaeT €€ CaMoi
CO3UJIaTEIbHON HAYKOMN.

4, VYnpasnenue B »T0i1 TeMe u3nararoTcs ynpaBlieHHE XUMUYECKUMHU
XHUMUYECCKUMU MPOLIECCAMH, UX MOJIEKYJISPHBIMHU MEXaHU3MaMU C
MpoIIeCCaMH. TTOMOIIBIO XHUMUYECKHX (bakTopoB

(xoMILIeKCOOOpa3oBaHME, COJbBaTaIus,
MOJIEKYJIIPHOM OpraHu3alui, KaTajan3a) "
buznueckuMu  BO3AEHCTBUSMH  (OT CBeTa IO
MEXaHUKH).

5. XUMHYECKOE B »oTO0il TemMe packpbIBaeTCsA, YTO BEIIECTBO HE
MaTepHalOBEICHU |MarTepuan, a JHIIb ero mnpeamecTtBeHHUK. Hamo
e HAy4YUTh BEMIECTBO paboTaTh Kak Marepuan,

ONpPENIETUTh €ro  XApaKTEePUCTUKU M  TPaHULBI
MIPUMEHUMOCTH.
6. Kepamuka B|B o9TOoll TemMe paccMOTpEHbl pa3iIMyYHbIE THUIBI

lp rpade 4 npuBOIATCS TIAHUPYEMbIe (POPMBI TEKYILETO KOHTPOJIS: 3amuTa JlaboparopHoii padots (JIP),
BhINIOTHEHHE KypcoBoro npoekra (KIT), kypcosoii pabotsl (KP), pacuetHo-rpadmueckoro 3anauus (PI°3), nomamrnero
3apanus ([]3) nanmcanue pedepara (P), acce (3), xomtoksuym (K), pyoexusiii koutpons (PK), recruposanue (T) u
T.1.



MPOIIIOM, (YHKIIMOHATBLHON W KOHCTPYKIIMOHHOW KEpPaMHUKH,

HACTOSILEM U | KOTOpBIE OKA3aJIMCh YPE3BBIYANHO MEPCIEKTUBHBIMU

Oynyiem. JUISL  pa3BUTHSL ~ COBPEMEHHOM  DJIEKTPOHUKH,
DHEPreTHKHU, CCHCOPUKH U METAITIO00PaOOTKH.

7. XuMuyeckas B »9T0if TemMe paccMaTpUBAIOTCS MEPCIEKTUBHbBIC

TEXHOJIOTHSI. XMMUYECKHE TEXHOJOTHH, KOTOpble O00eCreuynBarOT
TEXHOJIOTMYECKUM  Nu3allH  mpolecca, HHU3KHE
JHEpPro3aTpaThl,  BBICOKYIO  0€30MacHOCTb |
HKOJIOTMYECKYIO YHCTOTY.

8. XuMunyeckas B 371011 TEMe paccMaTpUBatOTCS BHICOKOA(PPEKTHBHbIE

SHEpreTHKa. crocoObl MpeoOpa3oBaHUsT XUMUYECKOW 3HEPruu B
JIpyrue BHIBI SHEPIUH, HAKAIUIMBAaHHE HHEPTUU B
HYHEPrOEMKHX BelIeCTBaxX u MaTtepuanax,
npeoOpa3oBaHUE COJHEYHOH JHEPruM, XUMHUYECKHUE
MCTOYHUKHU TOKA, COMPSIKEHUE YHEPTOMPOU3BOIAIINX
U DHEPro3aTpaTHBIX MPOIECCOB.

9. XuMudeckas B 1ol Teme paccmarpuBaroTcs mpodiIemMbl OypHO
aHAJIUTHKA U | pa3BUBAIOIIETOCS]  HANpaBICHUS C  OTPOMHBIMH
JIMArHOCTHKA. TEXHUYECKUMH “‘BBIXOJIaMHU~ BO BCE€ 00JIaCTU - OT

CUCTEM TEXHOTE€HHOTO KOHTPOJSI 10 METUIMHBI U
HKOJIOTUH, XMMUYECKON aHATMTUKU M TUarHOCTUKH.

10. |[IpoGremsl B oroif Teme paccMmarpuBaroTCs — MPOOJIEMBI
XUMHUYECKON XUMHUYECKON HKOJIOTMH, KOTOpBIE CO3/aHbl CaMHUM
HKOJIOTHH. YeJ0BEYECTBOM KaK pe3ynpTaT JUIUTCIBHOW W

YpEe3BbIYANHO OypHo IIPOU3BOACTBEHHOMN
JeSITETTbHOCTH.

Ha msydenue kypca orBoautcs 252 vaca (7 3.€.), U3 HUX: KOHTaKTHas paboTta
99 4., B TOM uncine JeKIMOHHBIX — 50 4acoB; MpaKkTUYECKUX (CeMHHApCKuX) — 49
4acoB; CAMOCTOsITENIbHAsS padoTa cTynenTa 126 yacos; 3aBepiaercs 3k3aMmeHoM (27

4acoB).

CrpykTypa JUCHUIUIUHBI (MOYJIS) « AKTyalIbHBIEC 3a]]Ja4 COBPEMEHHOM XUMUM

Tabnuya 2. Obwas mpyooemKocmv OUCYUNIUHBL cocmasnsem [ 3a4yemubix

eounuywl (252 uaca)

Bt paGorr TpynoemMKoCTh, 4acoB / 3a4€THBIX STUHUIL
1 cemecTp 2 cemecTp BCEro

O0mas TpypoeMkocTh (B 144 144
yacax)
KonrakTHas pabora (B 51 51
yacax):
Jlexyuonnwvie 3auamus (/1) 17 17
Ipaxmuueckue 3auamus
(I13) 34 34
Jlabopamopnvie  pabomoi - - -




(JIP)
CamocrosiTeibHass padora

84 84
(B yacax):
CamocCTOsTeIbHOE U3YyUYCHHUE 16 46
pasziesion
CamonoarotoBka
(mpopaboTka U MOBTOpPEHHE
JIEKIIMOHHOI'O Marepuajga H
Marepuana y4eOHHKOB U
y4eOHBIX mocoouit, 80 80 80
IMOJITOTOBKA K
Ja00pAaTOPHBIM  3aHSITHSIM,
KOJUIOKBUYMaM, PyOeKHOMY
KOHTPOJIIO U T.1.),
[ToaroroBka u MpoXoxkacHUE
MIPOMEKYTOUHON 97 27
arTrecTanuu
Bup MPOMEKYTOYHOM

3avger 3avger

aTrecranum

Tabnuya 3. Jlekyuonnvie 3anamus

Ne Tema

n/m

1 BBenenne. OCHOBHbIE MPOOJIEMbI XUMHUU. [env u 3a0auu uzyueHusi memvl — U3y4UTh
KOHHGHHI/II/I COBpeMeHHOﬁ XUMHHU U UX TPAKTHICCKOC MPUMCHCHHUC.

2 Xumuueckas cTpykrypa u GyHKuus. [lens u 3a0auu uzyueHusi memvl — pacKpbITh 3a1auu
COBPEMEHHOI OMOXUMHUU U IKOJIOTHIECKON XUMHUH

3 Hanorexnonoruu. [lens u 3a0auu usyueHnusi memvli — U3y4UTh TEPMUHOJIOTHIO U OOBEKTHI
HUCCIICO0BAHUA B HAHOXUMHUU
CoBpeMeHHbIE UCTOYHUKH DHEPTHH, BUIBI TOILTHBA. Llenh W 3a7auu U3ydeHUs] TeMbl —

4 | MBYdHTD BO30OOHOBJISIEMbIE W HEBO30OHOBISIEMbIE MCTOYHUKH dHeprun. OrneHka
9QPEKTUBHOCTH KaTaJUTHUECKHX cucteM. JluzenpHoe TOmIMBO. [lepcrekTuBbI
WCITOJIH30BAHUS OMOTOILIUB.

OU3HKO-XUMUS CBEPXKPUTHYECKHUX (DIIIOUAOB. [lens u 3a0auu u3yuerus memvl — A3y4UTh
CBEPXKPUTHUYECKYIO (DIIFOMIHAS SKCTPAKIMS KaK CHOCO0 HW3BJICYCHUS OHMOIOTHYSCKH

5 | AKTHBHBIX COEIMHEHUI M3 PaCTUTEIBHOTO CBHIPhS; IMPUMEHEHHE CBEPXKPUTHYECKUX
q)HIOI/IJIOB AJI1  MUKPOHH3allMM JICKAPCTBECHHBIX MPCapaToB M CO3JaHHUA CHUCTEM
MeJJICHHOT O BBICBOOOXICHHS ~ JIGKAPCTBEHHBIX  IPEMapaToB; MPUMEHEHHE
CBEPXKPUTUYECKHUX (IIIOMI0B B aHATUTUYECKOM XpoMaTorpaduu.

5 Kepamuika B mpoIUIOM, HACTOSIIEM M OyaymieMm. [lenrs u 3adauu uzyuenusi memvl —
PaCKPBITh PA3JIUYHBIC THITBI PYHKITHOHAIBHON U KOHCTPYKIIMOHHOW KePaMUKH
Xumudeckas TeXHONOTHsA. [[enb u 3a0auu usyyenus memvl — PACKPBITh MEPCICKTUBHBIC

7 XUMHUYCCKUC TCXHOJIOTHUHU, KOTOPBIC OGGCHQ‘-II/IBaIOT TEXHOJIOTMYECKHUI I[H3aﬁH rmpormnecca,
HU3KHE YHEPro3aTparhl, BEICOKYIO 0€30IMaCHOCTh M AKOJIOTUYECKYIO YUCTOTY.

8 Xumudeckass dHepretuka. [lenv u  3a0auu  u3yueHuss membl —  PACKPBITh
BBICOKOX((hEKTUBHBIE CITOCOOBI MPEOOPa30BaHUs XUMHUECKOW SHEPTUU B JIPYTUE BHUJIBI




SHEPruy, HaKallIMBaHWE JHEPrMM B DSHEPrOEMKUX BeEIIeCTBaX M Marepuasax,
npeoOpa3oBaHUE COJHEYHOW HHEPTruU, XMUMHUYECKHE HCTOYHUKH TOKA, COIPSIKEHUE
SHEProNpoOU3BOASIINX U HHEPro3aTPaTHBIX MPOIECCOB.

XuMu4ecKas aHaTUTHKA U AUArHOCTUKA. [[enb u 3a0ayu usyueHus memvl — PACKPHITh
mpo0JieMbl OypHO pa3BUBAIOLICTOCS HAIPABJICHHUS C OTPOMHBIMH TEXHHYCCKUMHU
“BbIXOIaMH”’ BO BCE OOJIACTH - OT CHCTEM TEXHOTEHHOTO KOHTPOJS 10 MEIULUHBI H
9KOJIOTUH, XUMHYECKOH aHAJTUTUKU U JUarHOCTUKH.

10

[TpoOnembl XMMHUYECKON 3KOJIOTUM. [lenv u 3a0auu u3zyueHus membl — PACKPBITH
npoOJeMbl XMMHYECKOW SKOJIOIMH, KOTOpbIE CO3/1aHbl CAMUM YEJIOBEYECTBOM Kak
pe3yJIbTaT AIUTEIHHON M Ype3BbIUaiiHO OYpHON MPON3BOJICTBEHHOH JIESTEILHOCTH

Tabauya 4. [Ilpakmuyeckue 3aHaAmMusl (CeMuHapcKue 3aHsamus)

/1

Tema

XWMHSI HOBBIX (DYHKIIMOHAJIBHBIX MaTEPUATIOB

HaHpaBHCHHBIﬁ CHUHTC3 HCOPIraHNYCCKHNX BCIICCTB

HaHpaBHCHHBIﬁ CHUHTC3 OPraHMYCCKUX BCUICCTB

YHpaBJIGHI/IC pa3MepaMi 9aCTHUILl, CHHTC3UPYCMBIX BCIICCTB U MATCPHUATIOB

MGTOIH)I HN3YUCHU U UCCIICJOBAHMS BCIICCTB U MATCPHAJTIOB

Hanoxumus — xuMus HAaCTOAIICTO

YraepoaHsle HAHOMaTEPUAIIBL.

CoBpeMeHHbIe Npo0JIeMbl XUMHUH KU3HU

©IONS R~ WNE

Kepamuueckue maTepuaibl, METO/IbI CHHTE3a U CBOMCTBA

Tabnuya 5. Jlabopamopuvle pabomel no oucyuniune (MoOyar0) — He
npeoycmMompeHbl

Tabnuya 6. Camocmosamenvhoe usyueHue pazoenos OUCYUNIUHbL (Mo0yis)

CojeprkaHHe caMOCTOSITENbHON paboThI

2

Duznko-xuMusg KOMITO3UIIUOHHBIX 1 HAHOCTPYKTYPHBIX MaTCPUAJIOB. Karanmus B
HedTenepepaboTKe.

AHanuTHyecKast XUMHS U XUMUYECKast DKOJIOTHSL.

DU3HUKO-XUMHUS BBICOKOMOJICKYJIAPHBIX COCIUHEHMH.

OpFaHI/I'-IeCKaH XHUMMUs, OMOXUMHS U OMOTEXHOJIOTHSL.

DU3HUKO-XUMHUS HCOPTaHUYCCKUX U OPraHUYICCKUX CUCTCM U MaTCPUAJIOB. TCOpeTI/I‘{eCKa}I
W IpUKJIaaHas SJICKTPOXUMMUSL.

Komnrerorepnast xumusi. CTpyKTypa ¥ peaklIMOHHAasi ClIOCOOHOCTb.

5. Ouenounvie mamepuanvt 011 MEKyuLe2o u pyoericHo20 KOHmpoJia
yCcnegaemocmu u RPOMeEHCYmouHol ammecmayuu

KoneunbpimMu pe3yiibTaTaM OCBOCHUA IPOTpaMMbl JUCIHUILJIMHBI SABJIAIOTCA

C(I)OpMI/IpOBaHHBIe KOTHHUTHUBHBIC ICCKPUIITOPbI «3HATb», «YMCTb», «BJIAJACTbH»,




pacmnucaHHbIe MO OTJAEIbHBIM KOMIEeTeHIHIM. DOpMUPOBaHHE STUX JECKPUITOPOB
IPOUCXOAUT B TEYEHHE BCETO CEMECTpa IO dTalmaM B paMKax pas3jInyHOro BHJIA
3aHATUN U CAMOCTOATEIBHON PaOOTBHI.

B xoJie n3yueHus: AUCUMILIIUHBI [IPEyCMATPUBAIOTCS MeKYUuil, pyoescHblil
KOHmMPOb U RPOMENHCYMOYHAA ammecmayus.

1.1.0uenounvie mamepuanvt ona mekyuwiezo Konmpons. Llenbo mexyujeco
KOHmMpOJs — OLIEHKa pe3ylbTaTOB paboOTel B ceMecTpe U olecnedeHue
CBOEBPEMEHHON OOpaTHOW CBSI3M, MJs KOPPEKUMU OOY4YEHUs, aKTUBU3ALMH
CaMOCTOATENBHON palboThl oOywaromerocst. OOBEKTOM TEKYLIEr0 KOHTPOJI
ABJIAFOTCS. KOHKPETU3UPOBAHHBIE PE3YIIBTATHI 00yUeHU (YUeOHbIE JOCTUKEHUS ) 110
JTUCIUTIIINHE

Texywjuit Konmpons YCIEBA€MOCTH OOECIEUYMBAET OICHUMBAHUE XOJAa
OCBOEHUS TUCUUTUIMHBI «METO/IbI UCCIIeIOBAHUS DIIEKTPOXUMHUECKUX PEaKIUii» U
BKJIFOYAET: OTBEThl HA TEOPETHUYECKHUE BOMPOCHl Ha MPAKTUYECKOM 3aHITHUH,
pelIeHne MPaKTUYECKUX 3aJad M BBIIOJHEHUE 3aJaHUil Ha NPAKTUYECKOM U
71a00paTOPHOM  3aHATHSX, CAMOCTOSTEIbHOE BBINOJIHEHUE WHAMBHUIYaIbHBIX
JOMAIlIHUX 3aJaHui (HampuMep, peEIIeHHe 3ajad) ¢ OT4YETOM (3aluToi) B
YCTQHOBJIEHHBIN CPOK.

OneHka KauecTBa NOJATOTOBKM Ha OCHOBAHWU BBINOJHEHHBIX 3aJjaHUM
BEJIETCSI TIpernoiaBaresaeM (¢ 00CYk AEHUEM Pe3yJIbTaTOB), Oaibl HAYUCISIOTCS B
3aBUCUMOCTH OT CJIOKHOCTH 3aJaHusl.

Bonpocwt no memam ducyuniunsl
Tema I Beenenune. OcHOBHBIE IP00JIeMbI XMMUH.
Konuenimmn coBpeMEHHOW XMMUU U WX MPAKTUYECKOE MPUMEHECHUE. XUMUS KaK
dbyHaaMeHTallbHasT Hayka. Pa3BuBawonuecs COBPEMEHHBIE  HaIlpaBJICHUS:
KOMIBIOTEPHAS. XUMUS, KOMITBIOTEPHOE MOJICTUPOBAHUE MOJIEKYJT (MOJIEKYJIIPHBIN
JIM3aiiH) U XUMHUYECKUX PEAKIU; CTUHOBASI XUMUS;, CHHTE3 U UCCJIeIOBaHUE HAHO-
CTPYKTYp, pPa3BUTHE M IPUMEHCHHE HAHOTEXHOJIOTMW; CUHTE3 ITOJIMMEPHBIX
MIOJyIIPOBOJHUKOB; XUMMUS YpE3BbIYANHO OBICTPOTEKYIIUX  pEaKIui
(pemToxumust); cunte3 QyIIEPEHOB U HAHOTPYOOK; Pa3BUTHE XUMUU OJUHOYHOM
MOJIEKYJIbI, PAa3BUTHE DJJIEKTPOHUKUM HA MOJEKYJSIPHOM YpPOBHE;, CO3JaHUE
«MOJIEKYJISIPHBIX Ma-IIHHY»; AJEKTPOB3PbIBHAS AKTHUBAIUS MYJbIBI U PACTBOPOB.
OcHoBHbIe AocTHXeHNUS XUMUH B XX Beke. Posb poccuiickux ydeHsix. [ 1obanbHble
npobnemsl XXI Beka (poCT HapOJOHACENEHUsS, YXYAIICHUE HKOJIOTHYECKON
00CTaHOBKH, HEXBATKa MPOJOBOJILCTBUSI, KPUZUC B dHEPreTHKE U Jip.). OCHOBHBIC
TEHJCHIIMY PAa3BUTHUSI €CTECTBEHHBIX HAYK B CBA3U C COI[UATIbHBIM, SKOHOMUYECKHM,
HAy4YHBIM, TEXHOJOTMYECKMM M DKOJOTMYECKMM Kpu3ucoMm Hauvana XXI Beka.
COnmxeHHe ECTECTBEHHBIX HAayK, B TOM 4YHCIEe MaTeMaTuku. Ponb XuMuu B
pelieHnu riao0anbHbIX MPooIeM
Tema 2. Xumuueckasi CTPyKTypa u GyHKUHS.
3amaun COBPEMEHHOW OMOXWUMUU: CTPYKTypa W OpraHu3anus OCIKOB, MPOOIEMBI
peryJsiluM  XMUMHYECKUX PEakUUid B OPraHuU3ME, MEXAHU3Mbl JEHUCTBUA
OMOJOTUYECKUX KATATN3aTOPOB, MEXAHU3M OKHCIHUTEILHOTO (OoChHOpUIUPOBAHNS,
HyKJIeonpoTenHbl. (COBpeMEHHass 53KOJIOTMYECKass XUMHUSI - JOMUHHUPYIOLIUN




XUMUYECKUN aClIeKT B ONpPEACIICHHH KaueCTBEHHOIO M KOJMYECTBEHHOI'O COCTaBa
AHTPONOIEHHBIX 3arpsi3HEHUN Onochepsl B pe3yibTaTe NEATEIbHOCTU YEJIOBEKA.
ITporeomuxka. [IpobGaema Tpanchopmaiu 310pOBOM KIETKU B pakoByro. Co3zaHue
COBPEMEHHBIX JUIOCOMAJIBHBIX IPOTUBOOITYXOJIEBBIX IpernapaToB.
NMMoOumn3anus IpoOTUBOOITYXO0JIEBBIX CPEJICTB HA HOCUTEIE

Tema 3. HaHOTeXHO/I0THH.

Hanonayka. HanotrexHosorus. TepMuHoorus 1 00beKThl uccaenoBaHus. OObeKThI
Majoro pasmepa B kimaccmueckoi (I'm66c, Tomcon-KensBuH) u B
nocTkiaccuueckoil koswtonaHon xumuu (AWM. PycanoB). CriocoObl mosrydeHwHs
HAHOYACTHI, UX cra0wiu3anus. Ousnyeckue U XUMHUYECKHE CBOMCTBA
yIbTpaguCcIepCcHbIX cucteM. Da3oBble U XUMUYECKHE MOIXOJbl K H3YYECHHIO
HaHouacThll. [loBepXHOCTHbIE cuibl B  HaHojaucrepcusix. CeneKkTUBHbIC
HAaHOpPAa3MEpHbIE  HEIUIATUHOBBIE  AJIEKTPOKATAIM3aTOPhl  BOCCTAHOBJICHUS
KHCIJIOPO/JA. Hpyrue IPUMEPHI IPUMEHEHUS HAHOTEXHOJIOTHA.
CamMoopranusyromuecsi CTPYKTypbl Ha IIOBEPXHOCTH M B oObeme (da3s.
CynpamosieKyasipHble CTPYKTYPBI, B TOM YHUCJIE KUJKOKPUCTATUINYECKHE

Tema 4. CoBpeMeHHBIE HCTOYHUKH JHEPrUM, BUABI TOILINBA.
Bozo6HoBsIeMbIE 1 HEBO30OOHOBIISIEMbIE UICTOYHUKH dHEpruu. PakeTHoe TOIHMBO,
ero 3(Q¢exkTuBHOCTb. HeccuMeTpuuHBI JUMETWITHAPA3UH KaK KOMIIOHEHT
paKkeTHOro TOIUIMBA. ABTOMOOWJIbHBIE OC€H3UHBIL. Jl€TOHAIMOHHAs CTOMKOCTb.
OxrtanoBoe yucio. [Ipodnema danscudukaruu. Hopmer EBpo, pernamentupyromnme
coliepkaHre O€H30J1a, apOMATHYECKUX YIJIEBOJOPOAOB M CEPOCOAEPIKALIUX
coenrHeHuid. BeiOpochl aBTOTpaHcnopTa 1 npodeMsl s3koiorui. Hopmupyemsie u
HEHOPMHPYEMbIE KOMIIOHEHTBI OTpa0OTaBIIMX ra3oB. [I[puMeHeHne KaTanu3aTopoB
JUISL CHUKEHHUS BBIOPOCOB. OneHka 3(()EKTUBHOCTH KATAIUTUYECKUX CHUCTEM.
JwusensHoe TorumBo. LletanoBoe uncio. Hopmel EBpo st AM3ENBHBIX TOIUIUB.
[lepcriekTrBBl HCIONB30BaHUsA OuOTOIUIMB. CrocoObl mosyueHus. CHUKEHUE
TOKCUYHOCTH BBIOPOCOB OTPaOOTaBIITNX Ta30B.

Tema 5. ®U3NKO-XUMUS CBEPXKPUTHYECKHX (MIIOHI0B.

ComnocraBieHHe CBOWCTB JKHUIKOCTH, ra3a M CBEPXKPUTHUYECKOTo (irouga Ha
IpUMEpPE BOJBL. «3€JeHas» XHWMHsS — PA3BUTHE TEXHOJOIWH, OCHO- BaHHBIX Ha
OPUMEHEHUU CBEPXKPUTUYECKUX (IIIOMA0B (TEXHOJOTHS MOJUMEPOB, MHUIIEBas
IPOMBIIIJIEHHOCTh, MOJIyY€HHE HOBBIX MAaTepUalioB, OWOIM3EIBLHOTO TOIUIMBA,
WCIIOJB30BaHUE B KaueCTBE PEAKIMOHHBIX cpejl, Ao0biya HedTtn U Ap.).
Cepxkputudeckas (IrouIHas IKCTpaKLIUs KaK criocod n3BJIeUeHUs OMOIOTUYECKH
aKTUBHBIX COCJUHEHUMN U3 PACTUTEIBLHOTO ChIphs. [I[pruMeHeHre CBEpXKPUTUYECKHUX
Garoua0B I MUKPOHHU3AIMKM JIEKAPCTBEHHBIX MpPEnapaTroB M CO3JaHUsl CHCTEM
MEJUICHHOTO ~ BBICBOOOKJIEHHUSI  JICKAPCTBEHHBIX mpemnaparoB. llpumenenue
CBEPXKPUTHUECKMX  (IIOUI0OB B AHAJMTUYECKOM  Xpomaro-  rpaduu.
CBepxkputuyeckasi (QUIOHIHAs HKCTPAKIMs W CBEPXKpUTHUECKas (HIItouIHas
xpomMarorpadus.

Tema 6. Kepamuka B npouwjiomM, HaCTosIIeM U OyaylieMm.

W3ydyeHne npuMeHEHUs KEpaMUKH B MPOILIOM, HAcTOSIIeM U Oynymem. 2.
Wzyuyenne ¢GyHKIUN KepaMHUYECKUX MaTepuayiioB.3. AHalW3 MPOU3BOJCTBA



KepamMuyeckux wmartepuanoB. 4. OnpenenuTs MNEPCHEKTUBBI  MPUMEHEHUS
KepaMUYECKUX MaTepHalioB B OyayIIeM.

Tema 7. Xumnuyeckasi TeXHOJIOT M.

[IpenMer u 3a1a4M XUMHAYECKON TEXHOJIOTUH. BaskHee HallpaBJICHUs] pa3BUTHUS
XUMHUYECKON TEXHUKU U TEXHOJIOTUU. XUMHUYECKask TPOMBIIIIEHHOCTh U MPOOJIEMBI
*)u3HeoOecneyeHus. Poib u Maciitadbl UCIIOJIb30BAHUSI XUMUYECKHUX MPOIIECCOB B
pa3nuyHBIX cdepax MaTepUaTbHOTO MPOU3BOACTBA. XUMHUKO-TEXHOJIOTHUECKHM
nporiecc (XTII) u ero conepxanue. Jlumutupyromme craaguu. lIpoueccsl,
OpOTEKAIONMe B KUHETUYECKOW, TU(P(PY3UOHHON U MEPEeXOAHON  00JacTsIX.
Texnonornueckue Kputepun dSOPeKTUBHOCTH (YHKIIMOHUPOBAHUS XUMHUKO-
TEXHOJOTH4Yeckoro mporecca. (OCHOBHBIE TEXHOJOTHMYECKHUE TOHITHS U
OMPENICNICHUs: TPOU3BOJIUTEIIBHOCTh, MOIIHOCTh, WHTEHCUBHOCTbH, PAaCXOJIHbIC
KOd(PPUIIMEHTBI, CTENEHb TMPEBPAIICHUS, BBIXOJ MPOAYKTA, CEJIECKTUBHOCTH
(uaterpanbHas uauddepenuuansuas). Krnaccudukanys OCHOBHBIX MPOIECCOB
XUMUYECKOU TEXHOJIOTHUHU. ['mapomexaHnndeckue, MaccoOOOMEHHbIE
(muddy3noHHBIE), TEIJIOBBIE, XUMHUYECKHE W MEXaHMYECKHE IPOIIECCHI.
Kunernueckue 3aKkOHOMEPHOCTH OCHOBHBIX MPOILECCOB XUMUYECKON TEXHOJIOTHH.
[Tonstue nBuxymen cuibl XTI

Tema 8. Xumuueckas JHepreTuKa.

TepMoxuMUYeCKH€ 3aKOHBI. DHTAJIBIUU O00pPa30BaHUA XUMHUYECKUX COEIUHEHUU.
TepmoxumMuyeckue pacuetsl. JHTponus. JHeprusa ['mdoca.

Tema 9. Xumnueckasi aHaAJIUTHKA U THATHOCTHKA.

AHTHUOMOTHKHA Kak HOHO(POpPHl KATHOHOB MeETauioB. [IpuponHble pEenenTopshl.
HNonodops! (BaTMHOMULIMH, OOBEPUIIUH, SHHUATHUH, JIa3aJ0U] A, TpaMULIUINHBI).
OcoOeHHOCTH CTpOEHHSI U 00pa30BaHMsI KOMIUJIEKCOB ¢ KaTHOHAMU IIEJIOYHBIX U
IEJI0YHO3EMENBHBIX METAIOB. BAJIMHOMMITMH, CTPYKTYpa MOJEKYJISIPHOM IIemH,
pOJIb BHYTPUMOJICKYJIIPHBIX BOJIOPOJHBIX CBsi3eld B (DOPMUPOBAHUM CTPYKTYPHI,
KoH(opMaIuu B pacTBOPUTENSX pa3zHOM Tpupoasl. BosmoxxkHoct meroma M-
penakcaluu Ipyd W3YYEHHHM SIBJIICHHM AaccollMaldid C Y4YacTHUEM MHULEIT Kak
HAHOPAa3MEPHBIX OO0BEKTOB. Poyib TPUPOJBI KOPPENAIMOHHBIX BpPEMEH Ha
CIIOCOOHOCTh TMapaMarHUTHOTO 30HJA JaBaTh OTKJIMK Ha HW3MEHEHHUE pa3Mepa
aHanu3upyemoro ooObekta. OCcoOEHHOCTH pejlakcallud MPOTOHOB B PACTBOpPAX
MapaMarHUTHBIX METAJUIOKOMIUIEKCOB Ha OCHOBe coeauHeHuid ramonunusda(Ill) u
mapraunua(ll). Ilposinenue B IM-penakcanuu CBs3bIBaHUS MapaMarHUTHBIX HOHOB
C TIOJIUMEPHBIMH JINTAHIAMH.

Tema 10. IIpoOsieMbl XUMHYECKON IKOJTOTHH.

[Tonsitue 00 ymepoe armocdepsl. 3arpsizHenue. ['uapocdepa. CTouHbIE BOJIBI.
Jlutocdepa. 3emenbHbie pecypcebl. [Imogopoane. IKOJOTHUYECKHE aCTIEKTHI B
OIICHKE U MPOTHO3UPOBAHUHM 370POBbS YEJIOBEKA.

Kpumepuu ¢popmuposanus oyenox (ouenusanus) ycmuo2o onpoca

VYCTHBI Omnpoc SIBISETCS OJHUM M3 OCHOBHBIX CIIOCOOOB yuéTa 3HAaHUUN
OOy4arolerocss Mo IUCHUIUINHE «AKTyalbHbIE 3a/a4d COBPEMEHHON XUMHI.
Pa3BEpHYTHIIl OTBET CTyAEHTA JOJDKEH MPEJCTABISATh COOOM CBA3HOE, JIOTUYECKU
NOCIIeI0BAaTEIbHOE COOOIIEHHE Ha 33aJaHHYI0 TEeMy, IMOKa3blBaThb €ro YMEHHUE



https://pandia.ru/text/category/diffuziya/
https://pandia.ru/text/category/differentcial/

MPUMEHSITH ONPEICIICHHUS.

B pezynvmame ycmnozo onpoca 3nanus, 00yuaroue2ocs 0yeHueaomcsa no
caeoywuien wKaie:

3 fanna, CTaBUTCSA, €CJIU 00YUaAIOIIHICS:

1) TOJHO M3/TaraeT U3yueHHBIA MaTepHua, 1aéT NPaBUIbHOE ONPEACICHHOES

AIEKTPOXUMHUYECKUX TTOHSTHIH;

2) oOHapy)XHBaeT MOHUMaHUE MaTepHrasa, MOKET 000CHOBATH CBOU
CYXKIE€HUS, TPUMEHUTh 3HAHUS HA MPAKTHUKE, IIPUBECTH HEOOXOTUMBIC
IPUMEPBI HE TOJBKO MO YYEOHHUKY, HO U CAMOCTOSATEIBHO
COCTABJICHHBIE;

3) wW3maraer Marepua IMocle0BaTeIbHO U MPABIWIIBHO C TOYKHU 3PCHUS
HOPM JIUTEPATYPHOTO SI3bIKA.

2 banna, CTaBUTCA, €CIU O0YUaAIOIIMICS Ta€T OTBET, YAOBIETBOPSAIOIINI TEM
e TpeOOBaHUAM, YTO U Jyist Oata «1», Ho momyckaeT 1-2 omubKku, KOTOphIe cam
K€ UCTIPABIISIET, U 1-2 HeJouéTa B MOCIEI0BATEILHOCTH U A3IKOBOM O(DOpMIICHUH
U3JIaraeMoro.

1 6ann, ctaBuTCA, eciny 00ydaroOIMics 0OHAPYKUBAET 3HAHUE U TTOHUMAaHKE
OCHOBHBIX MOJIO)KEHUN JaHHOW TEMBI, HO:

1) wm3naraeT MaTepua HETMOJIHO U JOMYCKAaeT HETOYHOCTH B OINPEICIICHUH

MOHSITHH;

2) HE yMeeT JOCTaTOYHO ITYOOKO U JIOKa3aTelIbHO 000OCHOBATh CBOU
CYXKJICHUSI U IPUBECTH CBOU TIPUMEPHI;

3) wu3Iaraet Matepuai HeMmoCIe0BATEeILHO U IOMYCKAET OIIMOKY B
SA3BIKOBOM O(DOPMIIEHHH U3]1araeMoro.

0 6annos, craButcs, eciv oO0yvarouuiicss oOHapyKUBaeT HE3HAHUE OOJbLIEH
YaCTH COOTBETCTBYIOILIETO pa3jiesia U3y4aeMoro Marepuaia, 1I0MyCcKaeT OIMOKH B
bopMyIHpOBKE.

Bbamer «3», «2», «1» MOTYT CTaBUThCA HE TOJBKO 33 €UHOBPEMEHHBII
OTBET, HO U 3a PaCCPEAOTOUYEHHBIN BO BPEMEHH, T.€. 32 CYyMMY OTBETOB, JAHHBIX
CTYJICHTOM Ha MPOTSHKECHUU 3aHATHUS.

Ouyenounvie mamepuanvt 01s pyoericHo20 KOHMPONA.

Pyb6eoicuviti  kommponb ~ OCyIIECTBISIETCS 10  Oojiee WM MEHee
CaMOCTOSITCNIGHBIM pa3fiejlaM — YYeOHBIM MOIYJSIM Kypca W TPOBOJUTCS TIO
OKOHYAaHWHM HW3Y4YEHHWs MaTephajia MOJYJIS B 3apaHee YCTAaHOBJIICHHOE BpEMs.
PyOexxHBIIT KOHTPOJIb TMPOBOJUTCSA C IICNIBIO OINPEACIICHUS KadyecTBa YCBOCHHS
MaTepraiia Y4eOHOrO MOJyJIS B IIeJIoOM. B TedueHHMe cemecTpa TMpPOBOAMTCS Mmpu
MaKux KOHMpPOJIbHBIX MEPONPUAMUSA RO 2PAPUKY.

B kadectBe hopm pyOEIKHOTO KOHTPOJIST MOYKHO UCIIOJIBL30BaTh TECTHPOBAHUE
(MUCHhMEHHOE WJIM KOMITBIOTEPHOE), IPOBEJICHUE KOJUIOKBUYMA WJIM KOHTPOJBHBIX
paboT. BeimonHsempie paboThl JOHKHBI XPAHUTHCS Ha Kadeape TeUeHUH yaeOHOTOo
rojia U Mo TPeOOBAHUIO MPEAOCTABIATHCS B YTNpaBlIeHHUE KOHTPOJS KadecTBa. Ha
pyOeXHBbIE KOHTPOJBHBIE MEPONPHUATHAS PEKOMEHIYETCS BBIHOCUTH  BEChH
MpOrpaMMHBIN MaTepual (BCe pa3eibl) MO JUCHUILINHE.
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11.

IIpumepHbIe BONPOCHI AJIs1 KOJJIOKBHYMA

DKOJIOTHUECKUE KPU3UCHI, O€ICTBUS, KaTacTpOQbI (IIPUMEPHI).

['oGanbHbIE IKOJIOTHYECKUE TIPOOIIEMBI.

KoHuenuus ycTroi4rBoro pa3BUTHsi OOLIECTBA — OCHOBHOE HAIpaBJICHHE B
pelieHnu ra00aNbHbIX SKOJOTUYECKUX TPOOIIEM.

YTO MPOUCXOUT ¢ XUMMUYCCKUMHU BEIIECTBAMHU B DKOJIOTHYECKUX CHCTeMax?
Kak oreHuBaeTcsi MPUOPUTETHOCTh BO3ACHCTBUS XUMHUYECKHX BEIIECTB B
Pa3TUYHBIX TPUPOIHBIX cperax?

[IpenenbHo-ponyctumbie  kouuentpamuu  (IIJIK)  BpemHbIx  BelecTs,
MaKCUMaJlbHO-pa3oBble, cpeaHecyTounbie 3Hauenus [1JIK, opuenTHpoBOUHO
6e3onacHbie ypoBHHU BozaeiicTBus (ObYB).

MeTonbl X YCTpaHEHHS U 00J1aCTH UCTIOIb30BaHMUS.

OcHOBHBIC HAMPABIICHUS B CO3/IaHUH BBICOKUX TEXHOJIOTHH.
Hanorexnonorumu.

ManooTXoHbIe 1 0€30TXOIHBIC TEXHOJIOTHH.

[ToazeMHOE 3aXOpOHEHUE OTXO/IOB.

Kakue MeTasmibl OTHOCST K TSXKETBIM?

[Touemy o4eHb CTPOTO CIIETyeT KOHTPOJIMPOBATH UX COJEpKaHKEe?

CBHHEI ¥ €70 COeIMHEHN S, TOKCUKOJIOTUYECKAS XapaKTePUCTHKA.

Kanmuii 1 ero coeAMHEHMS, TOKCHKOJIOTHYECKas XapaKTepUCTHKA.

MBIIIBSIK ¥ €T0 COSTMHECHMSI, TOKCHKOJIOTHYECKas XapaKTePUCTHKA.

PTyTh 1 €€ coequHEHNUs, TOKCUKOJIOTHICCKAs XapaKTEPUCTHKA.

O30H U €ro CoOeIMHEeHUSI, TOKCUKOJIOTUYECKasi XapaKTepUCTUKA.

ATMOC®EPA

Atmocdepa. E€ cocras.

doTocuHTES.

Cwmor u poroxumuaeckuit cmor. [Ipuannsl oOpazoBaHus.

KpyroBopor OuoreHHsix si1eMeHTOB B Ouocdhepe. UHx pomp B
byHKIIMOHUpOBaHUU Ouochepsl.

XHUMHYECKHUE 3arpsSI3HUTETN aTMOC(EpEHI.

[TapHuKOBBIN 3P DEKT.

[TpuHIMIT 1eMCTBUSA NBUICYIaBINBAIOIIUX AIlllapaToB.

["azoouuncTtHbIC anmaparbl (MexaHUUYeCcKHe, TUIPABINYCCKUC u
bunbTpanronHeie). Yem OHU OTIIMYAOTCS?

Knaccudukarus aGcopOIMOHHBIX METOIOB OYMCTKH Ta3oB. Ha uém oHmM
OCHOBAaHbI?

CyTb aCOPOIIMOHHBIX METOJIOB OUYMCTKH Tra30B.

OcHOBHBIE TUITBI A0COPOECHTOB.



12.

13.
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15.

16.
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18.

19.

20.
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MeTonpl KOHTPOJISI ¥ TIPUOOPHI IJIsT U3MEPEHUS] KOHIICHTPAIlUU MPUMECE B
atMocdepe.
Kinaccuduxarys BBIOpOCOB B aTMOc(epy MO COCTaBY.

I'MAPOCPEPA

OO01mast xapakTepucTHKa ruapocdepbl.

KauecTBO nmuTheBOM BOABI: MUHEpanu3auus, pH.

JKécTrocTh BOJIbI (BpeMEHHas, MOCTOSIHHAS, 00111ast).

KauectBo nutheBol Boabl: XIIK, BIIK, okucisieMocTs.

Mertonp! onpeneneHus BpeMEHHOM KECTKOCTH BOJIBI.

CraHuun o0e3xele3nuBaHnusI BOIbI.

MexaHn3M caMOOYUIIIEHUS BOJIBI.

MeTozsl onpezenenus oOei U MOCTOSHHON KECTKOCTH BOJIBI.

OT 4ero 3aBHUCHUT 3JIEKTPONPOBOJHOCTH BOJbI? MOXKET JM OHA PaBHATHCS
HYJI0?

Kakass Boma cuuraercs xéctkon? Ilouemy oOHa He pEeKOMEHAYeETCS MJis
OTOIUICHHS U CTUPKHU?

OuncTKa BOABI METOAOM (PUIIBTPOBAHUS U OTCTAUBAHUSI.

OuyncTtka BOABI METOJOM JUCTUIUISILIUN.

OCHOBHbIE HAMPABJICHUS B CO3JAHUU BBICOKUX TEXHOJIOTHH.

Hanumwvre ypaBHEHUs peakMyd PEareéHTHOIO0 METO/Ia OYMCTKU CTOYHBIX BOJ
oT TokcuaHoro xpoma(VI).

[Touemy 00paboTKa TMPOMBINIIEHHBIX W  OBITOBBIX  CTOYHBIX  BOJ
OCYILIECTBIISIETCS PAa3AEIbHO?

[loyeMy TpPOMBILUIEHHBIE CTOYHBIE BOJABI MOTYT HE pa3pylIaTbCs
OMOJOTUYECKUM MTyTEM?

HazoBute Hanbosee BCTpedaronrecs 3arpsi3HeHUs MPOMBIIIIIIEHHBIX CTOYHBIX
BOJL.

B 4éM OCHOBHO€ NMPEMMYILECTBO HEUTPAIM3AUUM LIECITOYHBIX CTOYHBIX BOJI
yriiekucaeimM razoM? [IpuBeauTe ypaBHEHNS peaKUi.

Kaxkue nonsl, Haxosmmecs B crounoii Boze: Fed*, Ni%*, OH-, Ca?*, CI- moxHO
HEWTPaIU30BaTh YIIEKUCIBIM razom? [IpuBennre ypaBHEHUS pEaKIUil.

Kakune peareHTbl MOXKHO UCITOIb30BATh AJISI HEUTPAIU3ALHUHU KACIIBIX CTOYHBIX
Boj? [IpuBenute ypaBHEHUsI pEaKIIuil.

Kakne peareHTbl MOXHO HCHOJIB30BaTh MJI HEUTpAIM3alUUA IIETOYHBIX
cTouHbIX BoA? [IpuBennute ypaBHEHUS peakiiuil.

JIMTOCD®EPA

MunepanbHbIe yT10OpEeHHUS.



2. OCHOBHbIE 3arps3HUTENN 3€MENIbHBIX PECypCOB: OTXOJAbI IMPOU3BOJCTBA U
TBEPJBIE OTXO/BI.

TexHOoIorns MPUMEHEHNT XUMUYECKUX CPEJICTB 3aIlUThl PACTCHH.
IlecTurmael.

Pannonykimsl.

o 0k w

[IyTn yiy4ieHus UCTIOJIb30BAaHNS U OXPaHbl 3€MEJIBHBIX PECYPCOB.

Kpumepuu ghopmuposanun ouenox no KonmpoiabHvim moukam (KOHmMpoaibHblE
Padomul; KO0Keuym)

(6 6amtoB) - cTaBUTCS 32 PabOTY, BBHITOJIHEHHYIO ITOJTHOCTHIO 0€3 OMMOOK |
HEIOUETOB;  OOYYaIOIIWiiCS  JEMOHCTPUPYET 3HAaHHE  TEOPETHUYECKOTro |
MPAKTUYECKOTO MaTepuraa 1o TeMe npakTuueckon padboTtsl, pemeHo 100% 3anay;

(5 6ayoB) — cTaBUTCS 32 pabOTY, BHINOJHEHHYIO MOJIHOCTHIO, HO PU HAJTMYUU
B Heill He Oosiee OAHOM HErpyOOl OIIMOKM M OJHOrO HEJodeTa, He Oosee Tpex
HenoueToB.  OOyuarouuiics — JEMOHCTPUPYET  3HAaHME  TEOPETUYECKOTO U
NPaKTUYECKOT0  MaTepuajla [0 TEeME IPaKTUYEeCKOM  paboThl,  JIOMycKas
HE3HAUUTENbHbIE HETOYHOCTH IPU pELIeHUH 3a1a4, perieHo 70% 3aaay;

(4 6ama) — cTaBUTCS 32 pabOTY, €CJIM MAaTUCTP MPABUIIBLHO BBIIIOJIHIII HE MEHEE
2/3 Bceit pabOThI WK JOITYCTHIT HE OoJiee OHOM TpyOoii OIIMOKYU U IBYX HEIOYETOB,
He OoJiee OHOM TpyOOH M OJHOM HerpyoOoi oImmMOKH, He 0oyiee Tpex HerpyobIx
olMOO0K, oHOW HerpyOoil. O0yuaronuiics 3aTpyaHSETCS ¢ MPABHIBHOW OIIEHKOU
IIPEIOKEHHOM 3a1a4M, JACT HETIOIHBINA OTBET, PeleHo 55% 3amay

(MeHee 4 Oa/UIOB) — CTaBUTCS 3a pabOTy, €CIM YKCIO OIIMOOK M HEA0YETOB
MPEBBICKIIO HOPMY TSI OLIEHKH 3 WJIM MPAaBUIILHO BBIOJHEHO MeHee 2/3 Bcel paOoThl.
OOyyaroIuics TaeT HEBEPHYIO OLIEHKY CUTYaluu, peieHo meHee 50 % 3amad.

CamocrosiTesibHast paboTa

CamocrosiTesibHAss padoTa CTYJICHTOB HalpaBlieHA Ha H3y4YECHUE
TEOPETUYECKUX OCHOB METO/Ia, €T0 alapaTypHOrO UCIIOJHEHHS U BO3MOXKHOCTEH.
YpoBeHb OCBOEHUSI MaTepuasa MmpoBepseTcs cod0eceJOBaHUEM TPHU MOJATOTOBKE K
BBHITIOJIHEHUIO J1a00paTOpHOM pabOThl U MUCHMEHHBIM OTYETOM (TIPOTOKOJIOM) O
BBITIOJIHEHHON pabote. Texkymuii KOHTPOJb MPOBOAMUTCS B (GoOpMe HK3aMeHa.
Bonpocsl 1151 CAMOKOHTPOJIsE
Hanoxumust — XUMusi HACTOSIIETO.

XUMHAYECKUMN CUHTES.
MeTtonbl U3y4YEHHUS U UCCIIEIOBAHNUSI BEILIECTB U MAaTEPUAJIOB
Posib poccuiickux ydeHsIX B pa3BUTUU COBPEMEHHOM XMMHUYECKON HAYKHU.

SAE R A

I'mo6anbubie mpobaembr XX Beka (pOCT HapOJAOHACETEHUS, YXYAIICHNUE
AKOJIOTUYECKON 00CTaHOBKH, HEXBATKA MPOJIOBOILCTBHUS, KPU3HC B
SHEPreTHUKE U JIP.).

Kepamuka B mponuioM, HaCTOSIIIEM U Oy TyIIIEM.

[lepcrieKTHBBI UCTIONB30BAHUST OMOTOILITUB

8.  Teopermdeckas v MPUKIAIHAS DIEKTPOXUMHUSI.

N o



9. Bosmoxnoctu metona SIM-penakcanuu npu U3y4eHUH SBICHHIMA
accolMally C Y4aCTUEM MULEIT KaK HAHOPAa3MEPHBIX OOBEKTOB.

10. Xwumwuueckas dHepreTvka.

11. ®u3uko-XxuMusl BBICOKOMOJIEKYJISIPHBIX COETUHEHUI.

12. Xumudeckast aHaTUTHKA U TUATHOCTHKA.

13. HanpaBneHHBIN CHHTE3 OPTaHUYECKUX BEIECTB.

14. TIpoOseMbl XUMHYECKOW FKOJIOTHH.

15. Xwumus HOBBIX (PYHKIMOHAIBHBIX MaTEPUAIOB.

Ouenounvie mamepuanvl 0as HPOMEHCYMOUHOU ammecmayuu. Ilenvio
NPOMENCYMOYHBIX ammecmayull 1O JUCIUIUIMHE SBISICTCS OIGHKa KadecTBa
OCBOCHMSI TUCIIUTIIINHBI 00y4JatOIIIAMHUCS.

[IpomexxyTouHass  arrtecTanus  IpeaHa3HayeHa IS OOBEKTUBHOTO
MOATBEPKACHUS M OIEHWBAHUS JOCTUTHYTBIX PE3yJbTaTOB OOYUCHHS IIOCTIe
3aBEpIICHUS H3YYeHUs] IUCHMIUIMHBI. OCYIIECTBIAETCS B KOHIIE CeMecTpa U
MpeACTaBIsIeT COOOW HMTOTOBYIO OIIGHKY 3HAHUN MO JUCIUILIMHE «MeToapl
HCCIICIOBAHUS DJICKTPOXUMHUYECKUX PEaKIMi» B BUJIEC MPOBEICHHS DK3aMEHA.

[TpoMexxyTouHas aTTecTaldsl MOXKET MPOBOIUTHCS B YCTHOM, MUChbMEHHOMU
dbopme, u B popme TecTupoBanus. Ha mpoMexyToOUHYIO aTTeCTaIliio OTBOJIUTCS 10
30 Gamos.

IPUMEPBHI BOITPOCOB, BBIHOCUMBbBIX HA DK3AMEH
OcHOBHBIE TPOOJIEMBI XUMHH.
MeTtonbl U3y4eHUs U UCCIIEI0BAaHUA BEIIECTB U MAaTEPUAIIOB
Xumudeckasi CTpyYKTypa U PyHKIIHS.
HaHoxuM#Hs1 — XUMHST HACTOSILIETO.
XUMHUYECKUN CUHTES.
YraepoaHble HAHOMATEPUAJIBL.
YnpasieHrne XUMHUYECKUMU MPOLIECCAMH.
CoBpeMeHHbIe TPOOJIeMbl XUMHUH KU3HU.
XUMHUYECKOE MaTEPUAIIOBEACHNUE.
Karanu3s B HedTenepepaboTKe.
Kepamuka B mpoIiiom, HaCTOSIIIEM U Oy AyIIEM.
DU3UKO-XUMHUS HEOPTAHUYECKUX U OPTAHUYECKUX CUCTEM U MaTEPUAJIOB.
XUMHYECKAsT TEXHOJIOTHSL.
Teopernueckas U NpUKIAIHAS JICKTPOXUMMUSL.
XUMHUYECKAs SHEPTETUKA.
DU3UKO-XUMUS BEICOKOMOJICKYJISIPHBIX COCIUHECHUM.
XUMUYeCcKasi aHaJTUTUKA U THarHOCTHKA.
HamnpagiieHHBIN CUHTE3 OPraHUYECKUX BELIECTB.
[TpoOaeMbl XUMHUYECKON IKOJIOTHH.
XuMust HOBBIX (DYHKITMOHATBHBIX MAaTEPUATIOB.



Kpumepuu ghopmuposanusn ouenoxk no npomedcymouHol ammecmayuu:

«omauuno» (91 Oamn) — moaydaroT OOydYaroIuecs, KOTOpbIe CBOOOJIHO
OPUCHTHPYIOTCSI B MaTepuaje W OTBe4aroT Oe3 3aTpyaHeHuid. OOydaromuiics
CTIOCOOCH K BBITIONTHEHHIO CJIOXKHBIX 3aJlaHUH, TOCTAHOBKE IIeJIeH U BRIOOpE TMyTei
ux peanuzanyu. PaboTa BeIMOIHEHA OTHOCTHIO Oe3 omunbok, pemeno 100% 3amay;

«xopouioy (81 GaIOB) — MOJTYYArOT 00YYAIONIUECS], KOTOPbIE OTHOCUTEILHO
MIOJTHO OPUEHTHUPYIOTCS B MaTepuase, OTBedaloT Oe3 3aTpyAHCHHI, JOMyCKaroT
HE3HAYUTEIBHOE KOJMYECTBO OMMOOK. OOydaromuiics: crnocoOeH K BBIMOJIHEHUIO
CJIOXKHBIX 3amaHuii. PaboTa BBIMOTHEHA MOTHOCTHIO, HO UMEIOTCS HE 00Jiee OTHOM
Herpyooi ommOKN ¥ OJHOTO HeJodeTa, He OoJiee Tpex HeAaoueToB. JlomyckatoTcs
HE3HAUNTEIbHbIE HETOYHOCTH P PeIIEHUH 3a1a4, pemeHo 70% 3anay;

«yooesremeopumenvroy (51 6aI0B) — MOTYYaIOT 00YYAIOIIHECS, Y KOTOPBIX
HEJI0OCTaTOYHO BBICOK ypPOBEHb BIIQJICHUS MaTepuajioM. B mporecce oTBera Ha
HK3aMEHE JIOMYCKAIOTCs OMMOKM U 3aTpPyJHEHUS TPH H3JI0KEHUH Marepuala.
OOyyaroiuiics MpaBUIbLHO BHITIOJHUI HE MeHee 2/3 Bcelt paOoThl WIIU AOMYCTHIT HE
OoJiee ogHOM rpy0OOI OITMOKK U JIBYX HEJ0YETOB, HE 00JIee 0JIHOM rpy0oi U oTHOM
HerpyOoii ommbOku, He Ooyiee Tpex HerpyObIX OIMOOK, OJHOM HErpyOo.
OOyuaroiuiics 3aTpyIHAETCS C MPABUJILHOM OIEHKOW MPe/IJIOKEHHOM 3a/1a4u, 1aeT
HETMOJIHBIM OTBET, pelieHo 55% 3anady;

«Heyooesemeopumenvhoy (10 36 0amIoB) — MOJYyYarOT OOYyYaroIuecs,
KOTOpBIE JOMYCKAIOT 3HAYMUTENbHBIC OmMMOKH. OOyJaromuics WMeeT JIHIIb
HayaJbHYIO CTENEHb OpUEHTauuu B Marepuasie. B pabore uucio ommbOK u
HEJI0YETOB MPEBBICUIIO HOPMY JIJISI OIICHKH 3 WITH MPaBUIILHO BBIITOJTHEHO MeHee 2/3
Bceil paboThl. OOyuaronuiics JaeT HEBEPHYIO OIICHKY CUTYaIlluHd, PEIICHO MEHee
50% 3anmau.

Memoouueckue mamepuavl, onpeoenarujue npoyedypvl OUeHUBAHUA 3HAHUII,
YMeHUll, Ha8blK08 u (U1u) onvima 0eamenbHOCmu

MakcumanbHas cymma (100 OamioB), HaOupaemas CTyIEHTOM TIO
JTUCIUTIIMHE BKIIIOUAET JBE COCTABJISIIOIIHE:

— nepsas cocmasifglowas — OIEHKA PEryJsipHOCTH, CBOCBPEMEHHOCTH H
KaueCTBa BBHITIOJIHCHUS CTYJICHTOM Y4eOHOW paOOThI IO M3YUCHUIO JWCIMILUIMHEI B
TEUCHUE TIEPHOJIa N3YUCHUS TUCITUTIIMHBI (CeMecTpa, MM HECKOJIIBKUX CEMECTPOB)
(cymma — He Oonee 70 6amioB). bayel, XapakTepusyromue yCrneBaeMoCTh CTyICHTa
10 TUCHHTUINHE, HAOMPAIOTCSI MM B TEUCHHUE BCETO MEPHO1a OOYICHUS 32 U3YyUCHUE
OTJICJLHBIX TEM U BBITIOJHEHUE OT/ICIBHBIX BUIOB Pa0OOT.

— emopas cocmaenAwas — OIEHKa 3HAHWUW CTyJIEHTa IO pe3yJibTaTaM
MPOMEKYTOUHOM aTTectanmu (He 6osee 30 6ayioR).

Lenvro npomercymounvix ammecmayuii 0 TACITUTIINHE SBIISIETCS OIICHKA
KaueCcTBa OCBOCHUS JUCITUTUTMHBI 00YJIarOIITUMUCH.

Kpumepuu ouyenxu xauecmea 0ce0eHus OUCUUNIUHDL

Ouenka «omauunon— om 91 0o 100 6annoe — TeOpEeTUUECKOE COACPKAHUE
Kypca OCBOEHO MOJIHOCThIO, 0€3 Mpo0OesioB, HEOOX0AUMbIE MPAKTUYECKUE HABBIKU
paboTbl C OCBOEHHBIM MaTepuaioMm chopMHUpOBaHbl. Bce mnpeaycMoTpeHHbIE



porpamMmMon 00y4deHus1 yueOHbIC 3a/IaHUS BBITIOJIHEHBI, KAYECTBO WX BBITTOTHEHUS
OLICHEHO YHUCJIOM OaioB, ONM3KUM K MakcuMaiabHOMy. Ha sk3amene cryaeHT
JEMOHCTPUPYET TIIyOOKHE 3HAHUS MPEIyCMOTPEHHOI0 MPOrpamMMoi Marepuana,
yMEET YEeTKO, JAaKOHMYHO M JIOTHYECKH IIOCJIEeJ0BATENIbHO OTBEYaTh Ha
MOCTaBJICHHBIEC BOITPOCHI.

Ouenka «xopowoy — om 81 0o 90 6annoé — TeOPETUUECKOE COAECPKAHUE
Kypca OCBOEHO, HEOOXOJMMbIE MPAKTUYECKUE HABBIKU PabOThl cHOPMUPOBAHBI,
BEITIOJIHCHHBIE YYeOHBIC 3aJaHusl COJEp)KAaT He3HauyuTenbHble oImmOku. Ha
HK3aMEHE CTYJICHT JEMOHCTPUPYET TBEPAOE 3HAHUS OCHOBHOTO (IIPOTrPaMMHOIO)
Martepualia, yMeeT YeTKO, TPaMOTHO, O€3 CYIIECTBEHHBIX HETOYHOCTEN OTBEYATh Ha
MOCTaBJICHHBIE BOMPOCHI.

Ouyenka «yooenemeopumenvuo» — om 61 0o 80 6annoe — TeoOpeTUUECKOE
COJIepKaHKME Kypca OCBOCHO HE MOJTHOCTBIO, HEOOXOAUMBIE MPAKTUYECKUE HABBIKU
paboTbl chOpMHUPOBAHBI YACTUYHO, BBHITIOJIHEHHbIE YUYEOHBIC 3aJlaHMs COJIEpPKaT
rpyobie omuOku. Ha sk3ameHe CTyIeHT JeMOHCTPUPYET 3HAHKUE TOJIBKO OCHOBHOTO
MaTepHuaia, OTBEThl COJEPKAT HETOYHOCTH, C1a00 apryMEeHTUPOBAHbI, HApYIIIEHA
MOCJIEA0BATEIBLHOCTD U3JI0KEHUS MaTepuaia

Ouenka «Hneyooeiemeopumenbho» — om 36 00 60 6anioe — TeOPEeTUIECKOE
coJiepkaHre Kypca HE OCBOEHO, HEOOXOUMbIE MPAKTUUECKHE HABBIKK PA0OTHI HE
chOpMHpPOBaHbI, BHITIOJIHEHHbIE Yy4eOHbIE 3aJaHUsl COJEp)KaT rpyOble OMIMOKH,
JIOTIOJIHUTENIbHASL CAaMOCTOSITENIbHAsL pab0Ta HaJl MaTEpUaAIOM Kypca HEe IIPUBEIET K
CYILIECTBEHHOMY TIOBBIIICHUIO KadyeCTBa BBIMOJHEHUsS] Yy4deOHbIX 3amanuii. Ha
HK3aMEHE CTYACHT JEMOHCTPUPYET HE3HAHUE 3HAUUTEIIHLHON YacCTH MPOrPaMMHOTO
Marepuala, CyIIECTBEHHbIE OIIMOKM B OTBETaX Ha BOINPOCH], HEyMEHHUE
OPUEHTUPOBATHLCS B MaTepHUaje, HE3HAHUE OCHOBHBIX MOHSTHI AUCIUTIIUHBI.

Tunosslie 3ananusi, odecneunBatoume popmupoBanue kommnereHuuit YK-4,

YK-4.1, YK-4.2, YK-4.3 npeacrasieHsl B Ta0HIIE 7.

Tabauya 7. Pe3ynivmamol 0c60eHus yueOHoll OUCUUNIUHDL, NOOTeHcauiue
npoeepke

Bup oieHOUHOTO
OcHoeénble nokazamenu | MaTepuaa,
Pe3ynrvmamul 0o0yuenusn
(Komnemenyuu) OUeHKU oOecIieynBaroIne
pe3yivmamog odyuenus | opMupoBaHue
KOMIIETCHIIUH
VK-1 -  Cnocoben 3uarp: CuHTe3 U VYcTHBI ompoc
OCYIIECTBIISITh MIPUMEHECHUE B THUIIOBBIE TECTOBBIE
KPUTHYCCKUM aHAIN3 | HAHOCTPYKTYPHBIX 3aJ]aHUs
MpPOOJIEMHBIX CHUTYaIlud | TEXHOJOTHUH; THIIOBBIE OICHOYHBIC
Ha OCHOBE CHCTEMHOI'O YMeTh: NPOBOAUTH | MaTEepUAIBI K SK3aMEHY
MOAX0Ja, BhIPAOATHIBATH | HCCIACAOBAHUS B
CTPAaTEruIO AEUCTBUI IIPOMBILITIEHHBIX
YK-5 —  Cnoco0OeH | ycloBuUsX;
aHaJIM3UPOBATh U Baanern:
YYUTHIBATh crocobamu  0000IIEeHNS,




pazHooOpa3ue KyJabTyp B
npoiiecce
MEXKYJIbTYPHOTO
B3aMMOJICUCTBUS

aHalM3a ¥ BOCTIPHUSTHUS
nHpopmaruu

VYK-1.1 — Amnamusupyer
MPOOJIEMHYIO CHUTYAIIHIO
KaK CHCTEMY, BBISBIISIS €€
COCTABJISIFOIIE W CBS3U
MEXy HUMH

YK-5.2 — BricTpauBaer
colLlMajgbHOE U
npodeccCuoHaIbHOE
B3aUMOJICHCTBUE c
y4eTOM  OCOOCHHOCTEH
OCHOBHBIX bopm
HAy4YHOTO u
PEIUTUO3HOTO CO3HAHMSI,
JeNoBO  u  oOmen
KYJbTYPBI
MPEACTABUTENEN IPYTUX
ATHOCOB W KOH(eccuu,
Pa3IUYHBIX COIHUATBHBIX
rpymn

VYK-5.1 — Anammusupyer
BAKHEHUIIINE
UJICOJIOTUYECKHE u
[IEHHOCTHBIE  CHCTEMBbI,
chopMupoBaBIIveCS B
X0J1e HUCTOPUYECKOTO
Pa3BUTHS, 000CHOBBIBAET
aKTyaJIbHOCTb ux
WCITOJTB30BaHUS npu
COIMATBHOM u
npodecCUOHAIBHOM
B3aMMOJICHCTBUU

3HaTh! -
MPUHIUNHATbHBIC
OCHOBBI, BO3MOKHOCTH U
OTpaHUYCHHUS
MPUMEHEHUS
ANEKTPOXUMHUYECKHUX
METOJIOB  HCCIICIOBAHUS
XUMHUYECKUX OOBEKTOB;

YMers: - IpOBOAUTH
KOMIUIEKCHBIA ~ aHaJIU3
MOJIYyYa€MbIX MPOAYKTOB,
uccienoBanue  (PU3MKo-
XUMUYECKUX
3aKOHOMEPHOCTEUN 51
KOHTPOJIMPOBATh
MPOTEKaHUE IPOIIECCOB
Ha CEpUITHOM U CJIOKHOM
Hay4YHOM 000PYJIOBaHUU;

Baagers: -
TEOPETUUECKUMU
OCHOBaMU u
MPaKTUYECKUMHU
HaBBIKAMH pabOTHl Ha
CEpUMHOM U CJOXHOM
HAy4YHOM OOOpY/I0OBAHHH .

YcTHBIN 0npoc
THTIOBBIE TECTOBBIE
3a/laHUA
TUTIOBBIE OLICHOYHBIE
MaTEepUAJIbI K DK3aMEHY

VK-1.2 - Omnpenenser
npoOesbl B UHPOpMaInuu,
HEOO0XOMMOMN TUTST
pemieHuss  TpoOJIEeMHOU
CUTYaIIlHH, U
MPOCKTUPYET TPOIIECCHI
10 UX YCTPaHEHUIO

VK-1.3 - Kpurnuecku
OILICHWBAET HAJIEKHOCTh

3HaTh!

HaIpaBIICHUS
COBPEMEHHOU
0COOEHHOCTH
3¢ HEeKTUBHOTO
MIPOBEICHHUS HAYy4YHO-
UCCIIeIOBATEIbCKON
paboThl, CMOCOOBI  HX
NPUMEHEHUS C  IEJIbI0

-HOBBIC

XUMUH,

Y CTHBIN onpoc
TUIIOBBIE TECTOBBIE
3aaHUS
TUIOBBIE OLICHOYHBIE
MaTepPHUabl K SK3aMEHY




UCTOYHHUKOB
uHopmaruu, pabotaet ¢
IPOTUBOPEUHBON

uHpOpMaIei U3 pa3HbIX

OIITUMMN3 AT
OKCIICPUMCHTAJIbHO-
I/ICCJIG,HOBaTCJILCKOﬁ
ImponeccCa Ha XUMHUYCCKHUX

HNCTOYHHKOB

VK-5.3 — ObGecnieunBaet

CO3JaHHC

HEJIMCKPUMUHALIMOHHON
Cpeapl B3aUMOJCUCTBUS | AaHAIU3UPOBATH

npu BBITIOJTHEHUH | CTPATETUYECKHUE 3a1a4l B
npodecCuoHaTbHBIX ctepe XUMHUYECKOTO
3a/a4y MIPOU3BOJICTBA;
Biaagerts: -
HaBBbIKAMU ONPEACICHUS
IIPAKTUYECKOU
3HAUYMMOCTH U30paHHOMN
TEMBI Hay4YHOTO
MCCIICTOBAHMS

IPEIIPHITHSIX;

YMmern. -
00OCHOBBIBATD
aKTyaJIbHOCTb 5

MeToauueckue YKa3aHuda OJast oﬁyqamumxcn 110 OCBOCHMIO JUCIHNUIIJIMHbI

Bun yueOHbIX
3aHATUN

OpFaHI/ISaHI/IH ACATCIIBHOCTU CTYyACHTA

Jlexnns

Hammcanne KoHCIEKTa JEKIUM: KpaTKO, CXEMAaTH4HO,
MOCJICIOBATEILHO (PUKCUPOBATh OCHOBHBIC MOJIOKCHUS,
BBIBOJIBI, POPMYIIUPOBKH, 0000IIECHHUS; TOMEYaTh BaXKHBIC
MBICJIH, BBIICJIATH KJIIOUEBBIE CJIOBa, TepMUHBIL. [IpoBepka
TEPMUHOB, TMOHATUA C TMOMOIIBK) SHUIMKIIONEINN,
CJIOBapei, CIIPABOYHUKOB C BBINTMCHIBAHUEM TOJIKOBAaHUH
B TeTpajb. O003HAYUTh BOIMPOCHI, TEPMHUHBI, MaTepUall,
KOTOPBIN BBI3BIBAET TPYAHOCTH, TIOMETUTh U MOMbBITATHCS
HAaiTU OTBET B pPEKOMEHAyeMoW nurteparype. Ecmnu
CaMOCTOSITEJIbHO HE yJaeTcsl pa3o0paThCs B Marepuale,
HEeoOXoauMo  chopMynHpoBaTh BONPOC H  3a7aTh
MpenojaBaTeyito Ha KOHCYJIbTallUM, Ha MPaKTHYECKOM
3aHSITHH.

[IpakTrnueckue
3aHATUS

[IpopaboTka paboueit mporpaMmMbl TUCIUILIAHEI, yIETss
oco0oe BHUMaHWE IeJIsIM H 3a7adaMm, CTPYKType U
COJICP’KAHUIO JTUCUUTLUIAHBI. KoHncniektupoBanwe
MCTOYHHUKOB. PaboTa ¢ KOHCIIEKTOM JIEKIIHI, TOATOTOBKA
OTBETOB K  KOHTPOJIbHBIM  BOINpPOCaM, MOPOCMOTP
PEKOMEHyeMOM IUTepaTyphl, padoTa ¢ TEKCTOM (yKa3aTh
TEKCT U3 HMCTOYHHMKA U [Ip.), MPOCIYIIMBAHUE AyAHO- U
BUJIC03alMCeN O 3a/laHHOM TeMe, PEIIeHHE PacdyeTHO-
rpaguueckux 3aJaHui, pereHuil 3aad no alropuTMy u

1p.




[ToaroroBka k [Tpu NOJArOTOBKE K  DJK3aMEeHY  HEeO00XO0JuMO
HK3aMEHy OpUEHTUPOBATHCS Ha KOHCITEKTBI JIEKIIUH,
PEKOMEHIyeMYIO JIUTepaTypy H JIp

7. YueOHO-MeTOAnYeCKOe o0ecIeueHrne TUCIUILTUHBI

OcHoBHaA

7.1. OcHOBHas JMTEpPaTYypa

1. bygauenko A.JI. Ycnexu xumun // 1987, 57. — C. 1593-16009.
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3. JIsBoB A.JI. XuMmuueckue UCTOUHUKH ToKa // CopocoBCKUil 00pa3oBa-
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8. Harris. Carbon Nanotubes and Related Structures. Cambridge. University
Press. Cambridge. 1999., 215 p.

9. Aunpuesckuit P.A. [lonyueHne 1 CBOMCTBA HAHOKPUCTAIUIMYECKHUX TY-
TOIUIaBKHX coequHenni // Ycenexu xumun. 1994, 63. Bem. 5. — C. 431- 448.
10. UBanoBckuit A.. Heyrnepoaubie HAHOTPYOKHU: CUHTE3 U MOJCIMPOBa-
Hue // Ycenexu xumun. 2002. 71. Ne3. — C. 203-224.

10. Kymxo X.b. CoBpemenHsie mpooOiembl xumuu. Kypc nexuwmii // YueOGHoe

n3nanne, Hanpuuk, n32003 r. 46 c.
1. DnekTpoXuMHs pacCIIaBIICHHBIX cojield [DJeKTpoHHBIH pecypc]: yueOHo-

MeTtoaudeckoe mocooue/ FO.I1. 3aiikoB [u ap.].— DIACKTPOH. TEKCTOBBIC JaHHbBIC.—
ExarepunOypr: Ypansckuii penepansubiii yausepcutet, 9bC ACB, 2014.— 88
c.— Pexum nocryna: http://www.iprbookshop.ru/68317.html.— 3BC «IPRbooks»

2. KoHTposibHbIE 3afaHusi U TECThl N0 Kypcy «Teopermyeckas 3JIEKTPOXUMUS

[D5eKTpOoHHBIN pecypc]: MeTOAMYEecKHe yKazaHus/ — DIJIEKTPOH. TEKCTOBBIC
JaHHbIC.— Kazauns: Kazaunckuit HalMOHAJILHBIN HUCCIIEIOBATEILCKUHN
TexHoJiornueckuit  ynusepcurer, 2015.— 44 c— Pexum jgocryna:

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



JlonmosiHUTEILHAS
. A. H. ®pymkun, B. C. barouxuit, 3. A. Uodde, b. H. Kabanos. Kuneruka

[EEN

AJIEKTPOJHBIX MpoLeccoB. - M., u3g-so MI'Y, 1952.

2. IlaramoB A. SI. BBeaeHue B AICKTPOXMMHUYECKYH) TEPMOJIUMHAMHKY. - M.:
Bricmias mkona, 1984. - 215 c.

3. JI. . Autponos. Teopetnueckas snektpoxumus. - M.: Breicmias mkona, 1975.

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

4. OcHOBBI COBpPEMEHHOT0 3JekTpoxummuieckoro ananmsa / I.K. byanukos, B.H.
Maiictpenko, M.P. Bscenes.-M.: bunowm JI3, 2003.- 592c.

npogeccuonaivbible NOUCKOBbLE CUCEMbL:
CnpaBouHas npaBoBas cuctema «[ apant». URL: http://www.garant.ru.
6. CopaBounas mpaBoBas cucreMa «Koncymprantllmrocy. URL: http://www.
consultant.ru
7. INomunotekctoBas 6a3a ganHbix ScienceDirect: URL: http://www.
sciencedirect.com.

o

HNuTepHer-pecypcesnl

Bupryanbnbsle npubopsl (virtual instruments) - KOMIObIOTEPHBIE TPOTPAMMBI,
UCIIOJIHSIOIIME, C IIOMOIIBIO KOMIIBIOTEPA M OTHOCUTEIBHO HECIIOMXKHOTO

obopynoBaHusl (aHAIOrO-IMMAPOBBIX M IH(PPOAHAIOTOBBIX TIpeodpa3oBaTesei,

JATYUKOB W WMCHOJIHUTEJbHBIX YCTPOUCTB), (YHKIMU Pa3JIUUYHBIX MPUOOPOB.

Bupryanbhable TpruOOpbl HCTIOIB3YIOT KaK JIJIsi 3aMEHbI OOBIYHBIX TPUOOPOB, TaK U
JUTSL peaTu3allii YHUKAJTBHBIX H3MEPEHUH, JIJI1 KOTOPBIX HET OOBIYHBIX TPHOOPOB.
Buprtyanbabie mpubOpel B (DU3UKO-XMMHYECKOM DJKCIEPUMEHTE MOXKHO

HalTH Ha caiite: http://pdeis.at.tut.by/

bazer oannwix

J{nst caMOCTOSITENNBbHOM, MHIUBUAYAJIBHOU pabOThI, MOATOTOBKY MPOEKTHBIX U
HCCIIEIOBATENIbCKUX PabOT M0 TMEeJAaroru4eckod MpakTUKE PEeKOMEHIYETCs
MCIIOJIB30BaTh JIEKTPOHHO-OMOIMOTEUHYIO cUCTeEMY (pecypchl MH(GOPMAIIMOHHOTO
nentpa ®I'bOY BO KBI'Y obecneunBaronuii J0CTyN K pALY MEXKIYHAPOIHBIX
M3/1aTeNIbCTB 1 0a3 IaHHBIX:

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

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

3. 9BC «KoncyanTanT cryaenTa» (http://www.studentlibrary.ru)

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



http://www.garant.ru/
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/

8. MarepuajIbHO-TeXHHYECKOE o0ecnedyeHre JUCHUIINHBL.
WNHTepakTUBHBIN KJIacC, OCHAILIEHHBIH 000py/I0BaHUEM: CTEH/IaMH,

WH(OPMAITMOHHO-U3MEPUTEILHBIMU CUCTEMAMU, JICKTPOHHBIMH CPEJICTBAMHU
OOy4YeHHS M KOHTPOJISI 3HAHUH CTYICHTOB.

KomribroTepHslii kiacc.

Mertoanuyeckuii KaOMHET.

JlaGopatopusi BHICOKOTEMIIEPATyPHOH IEKTPOXUMHUH.

Ne | HaumenoBanue [lepeuenbr 000pyZOBaHHS U TEXHHUYECKUX
000pYZIOBaHHBIX yUYEOHBIX | CPEACTB OOyUCHUS

n/m N
KaOMHETOB, JabopaTopuil

1. | JlekunoHHBIE AyAUTOPUU Ne203, 211, 322; nnrepakTuBHAas AOCKa, 3
KOMIIJIEKTA BUJIEO-TIPE3EHTAMOHHOTO
o0opynoBanus ( MPOEKTOP, SKpaH, HOYTOYK)

2. | KoMmproTepHbIe Kacchl Kowmmbroteproe o6opyaoBanue ¢
IIPOrpaMMHBIM O0ECIICUCHHUEM IS
MIPOBE/ICHUA TECTOB MPU KOHTPOJIE TEKYIIEH

yCIIEBAEMOCTH.
3. | Jlaboparopuu [IpakTrueckre pabOTBHl  BBINOJHSIOTCA €
212, 217 HCTIOJIb30BaHUEM COBPEMEHHOTO

71a60paTOPHOTO 0OOPYAOBAHUSA:
[Torenmmocrar/ransBanocrat PAR 2273
DieKTpoXuMHUeCKHi  KoMIuiekc — Autolab
PGSTAT 30

ITorenuuocrar/ransBanocrar Elektroflex 473
yIpaBJIeHUE KOTOPHIMH BO3MOXKHO TOJBKO C
UCIIOJIb30BaHUEM COOTBETCTBYOIINX
KOMIIbIOTepHBIX Tmporpamm: Autolab. PAR-
Ametek. Elektroflex.

IIpu 1npoBeneHUM 3aHATUN JIEKIIMOHHOIO THUIIA, CEMUHAPCKUX 3aHATUH
UCIIOJIB3YOTCS:

JUYEH3UOHHOE NPOCPAMMHOE obecnedenue:

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

— AHTuBHpYyCHOE nporpammuoe odecrieueHre Kaspersky Endpoint Security
Cranmaptaenii Russian Edition;

— AltLinux (AasT OGpa3oBanue 8);

c80000HO pacnpocmpansemvle npocpammbl.

— Academic MarthCAD License - wmareMaTHYecKOe MPOTPaAMMHOC
o0ecrieyeHrne, KOTOPOE TIO3BOJISIET BBIMNOJIHATH, AHAJIM3UPOBATH BaKHEUIIINE
WH)KCHEpPHBIE PacueThl U OOMEHUBATHCS UMH;




- WinZip nis Windows - mporpamm JijIsi CKaTUsl U pacIaKOBKU
Gbaiinos;

— Adobe Reader ains Windows — nporpamma ist urenust PDF ¢aiinos;

- Far Manager - KoHCOIbHBIN (halI0BbII MEHEKep AJIs OTIePAIIMOHHBIX
cucreM cemerictBa Microsoft Windows.

JUis CTYyJIEHTOB C OTrPaHUYEHHBIMH BO3MOXHOCTSMHU 3JI0POBBbSl CO3JAHbI
CHEeLMANIbHBIE YCJIOBUSA JUIs TOJy4deHHs oOpa3oBaHMs. B nemsax noctymHocTH
IOJlydYeHHUs1  BbICIIEro oOpa3oBaHMs 1O 0OOpa3oBaTENbHBIM  IIPOrpaMMaM
UHBAIMJIAMU M JIMIAMH C OrPAaHUYEHHBIMH  BO3MOXHOCTSMHU  370POBbs
YHUBEPCUTETOM obecrnieunBaercs: 1. AJbTepHAaTUBHOW Bepcuel 0o(UIMaIbHOIO
caiita B cetn «MHtepHer» nns cnaboBuusamux; 2. IlpucyrcrBue accucreHra,
OKa3bIBaIOIIET0 00yyaroleMycs He0OX0AUMYI0 OMOIIIb; 3./[71s MHBANIUIOB U U]
C OIPAaHUYEHHBIMU BO3MOXXHOCTSAMHM 3JI0POBbSl MO CIYXy — AYyOJHMpPOBAaHUE BCIYX
CIOPAaBOYHOM HH(OpMAMKM O pacluCaHuUd YYEOHBIX 3aHATUH; oOecredyeHue
HaJUIeKallMMU 3BYKOBBIMH CpEACTBAMHU BOcHpou3BeaeHus uHpopmauuu; 4. [{ns
WHBAJIMJOB U JIMI C OrPAHUYEHHBIMH BO3MOXXHOCTSIMH 3/I0POBbSl, HMMEIOIIMX
HapylIE€HUsT  OMOPHO-IBUraTEIbHOrO  ammapara, CO3[JaHbl  MaTepUalbHO-
TEXHUYECKUE YCIOBHS OOECIEYMBAIOIINE BO3MOKHOCTh O€CHpEensTCTBEHHOIO
JocTyna o0y4aroumxcss B yueOHble MOMEIIEHNs, 00bEKTY MUTAHUS, TyaJleTHbIE U
JIpyrue TIOMELIEHUs YHUBEPCUTETa, a Takke MpeOblBaHUs B YKa3aHHBIX
NOMEILIEHUAX (HaJU4ue PacCIIMPEHHBIX ABEPHBIX MPOEMOB, MOPYYHEH M APYTUX
MPUCTIOCOOJICHU ).
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