MHUHUCTEPCTBO HAYKH U BBICIHIEI'O OBPA30OBAHUA
POCCHUVICKOM ®EJEPALIMA
deepabHOE roCyAapcTBeHHOE 0K0KeTHOe 00pa3oBaTe/bHOE yUpesKaeHne
BbicuIero oopasosanus «Kadapauno-bajikapckuii rocyiapcTBeHHbIH

yHuBepcuter uM. X.M. bepoexosa» (KBI'Y)

NHCcTHTYT XMMHUHM U 0MOJIOTHH

Kadenpa Heoprannueckoii 1 pusnyecko XuMun

COI'TACOBAHO YTBEPXKJIAIO
Hupexrop UXub

PykoBoautens obpazosareboit _ _
/"" 8D, M

. 1'- ; “- . " ameBa chl
NporpavMmel A %

@ﬂaqﬁz 20232 ¢ | Lt ;"'%’2023r.

PABOYASI IPOTPAMMA
YYEBHOM JUCIUATLIIAHBI (MOY JIST)

b1.0.03 «AKTyajbHBbIC 321244 COBPEMECHHOM XUMUMN»

04.04.01 - Xumus

(xoI ¥ HAaMMEHOBAHUE HATIPABIICHUS OATOTOBKHU)

[Tpoduas moAroTOBKM
DIIEKTPOXUMHUS
(HauMeHOBaHUE TPOQHIISI OATOTOBKH)
KBamudukanus (cTenens) BEITyCKHUKA
«Maructp»

dopma oOydeHwHs
O4YHAas




Hanpuuk 2023 1.



Pabouas mporpaMma AMCHMIUIMHBI «AKTyalbHbIE 33/1a4d COBPEMEHHON XUMHUU»
CocraButens X.b. Kymxos- Hanpunk: ®I'bOY BO KBI'Y, 2023. — 25 c.

[Iporpamma COOTBETCTBYET denepanbHOMY FOCY1apCTBEHHOMY
00pa3oBaTeIbHOMY CTaHAAPTY BBICHIETO0 MNPO(HECCHOHANTBHOTO 00pa30BaHUs H
[TpumepHOI OCHOBHOM 00pa30BaTEIbLHON MPOTPAMME.

PabGouas mnporpamMma mnpegHazHayeHa JUIsl CTYIAEHTOB OYHOH (opMbl
oOydyeHuss 1O HampaBieHUIO MOAToTOBKM MaructpoB 04.04.01 - Xwumus mno
npoduio «IEKTpoXUMHs» B 1-M U 2 ceMmecTpax.

Pabouas nmporpaMmMa cocTaBiieHa ¢ Y4ETOM (PeiepaibHOrO rOCy1apCTBEHHOTO
0o0pa30BaTeIbHOrO CTaHJAApTa BbICHIEr0 OOpa3oBaHMS IO  HANPABICHUIO
noaroroBku 04.04.01. Xumus  (DAEKTPOXUMHUSA), YTBEPKIECHHOTO MPUKA30M

MunucrepctBa oOpazoBanus u Hayku Poccuiickoit @enepauuu ot 23 ceHTIOps
2015 1. Ne 1042
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1. Heab u 327244 0CBOEHMS QMCUMILINHBI

XuMus, Kak M Jro0as japyras Hayka, pellaeT WIA NbITAeTCd PEIINUTb
OTPOMHOE YHUCJIO NIPOOJEM pPA3HOrO YPOBHA M MacmTalda, PasHOro LEIEBOrO
HA3HAYEHUS U pPa3HOU 3HAYMMOCTH, MO3TOMY Ba)XKHO B OOJBILIOM IOTOKE padOT HE
MOTEPSATh TIJIABHBIX, TE€HEPAJIBHBIX HAIPABJICHUM, BUIETh TIJaBHBIE KOHTYpPBI
XUMHUYECKOW HAYKHU U UX JIBUKEHHUE.

[lenp HAcCTOALIErO Kypca COCTOUT B O3HAKOMJICHHM CTYACHTOB - MarucCTpOB
C TVIaBHBIMU M HamOoJee aKTyalbHbIMU MYTSIMH M HAMpPaBICHUSIMHU COBPEMEHHOMU
XUMHYECKOM HAYKM M XMMHYECKOW TEXHOJIOTMH. ABTOP CTPEMMIICS OOBEKTHUBHO
OLICHUTh O3TU NpPOOJEeMbl W HAMpaBICHHUS pPa3BUTUS COBPEMEHHOW XUMUH,
OTBJIEKAsICh OT JMYHBIX HAy4YHBIX HMHTEPECOB U IMPUBA3aHHOCTEH. MOXKHO
YIPEKHYTh B HEMOJHOTE WM OErjoCcTH aHajau3a MnpoljieM; OJHAKO BCAKHIA
MBICJISIIIUA  YYEHBIM TTOHUMAET, YTO TMOJHOTAa HW3JI0KEHHUS 3/1€Ch - BEllb
HepocTWxkUMass. B mporpamme gaH aHanu3 (QyHIaMEHTAIbHBIX MpoOJIEeM U
OCHOBHBIX  HallpaBlieHUW  COBPEMEHHOM  XUMUH, pa3paboTKa  KOTOPBIX
NPEJICTABISECTCS AaKTyaJlbHOW, MEpPCIEeKTUBHOM W o0ecneuynBaroneid mnporpecc
XUMHH ¥ CMEXHBIX 00J1aCTel XUMUU U TEXHHUKHU.

2. Mecto nucuumiiunbl B cTrpykrype OIIOII BO

Juctumnunaa b1.b.03 «Axryanbubie 3amaun coBpeMeHHOM Xumum» OTHOCHUTCS K
oOsi3atenbHBIM ucnuIuiiHaM BapuaTtuBHOW yactu OIIOIl nns u3ydenums Ha 1
Kypce€ MarucTpaHTamMu OYHOM ¢OpMbI O0OYydYEHHUsS HaIpaBiICHUS TOATOTOBKH
04.04.01 Xumus (DAEKTpOXUMUSA).

JucnurirHa «AKTyajdbHbIE 3a7a4l COBPEMEHHON XHMHHY» COJIepKaTeIbHO

B3aMMOCBS3aHa c JUCUUTUIMHAMU npodeccruoHaIbLHOrO UKJIa
«BpIcokoTeMIiepaTypHasi 3JIEKTPOXUMHUS», «[IpUHUIMNBI KOHCTPYHPOBAHUS H
paboThI AJIEKTPOXUMHUYECKON anmnaparypbb, 51 HKJIA «HayuHo-

UCCIIeIoBaTeIbCKast paboTa U MPaKTUKAY.

Jlo u3ydeHHs] NUCHUIUIMHBI «AKTyallbHbIE 3aJa4l COBPEMEHHOW XUMUN,
CTYAEHTBI JOJDKHBI MOJIy4aTh 3HAHUS 10 OCHOBHBIM pasjeiaM 3JIEKTPOXHMHH, a
TaKXe APYTUX XUMUYECKUX JUCLIUIUINH.

B3auMocCBA3b AMCHUIIMHBI ¢ OCIEAYOIMMHU AUCHUILIHHAMH.

3HaHUs, YMEHUS M HaBBIKHM, NPHOOPETEHHbIE B MPOLECCE H3YUYCHHS
mucuuiuiiabl - «Teopuss ABOMHOIO ANEKTPUYECKOrO  CIIOS», «DIEKTPOXUMMUS
MOJIYIIPOBOJTHUKOBY» HEOOXOAMMBI JJisi TIIyOOKOTO OCBOCHUS JIPYTUX XUMHUYECKUX
OUCLHUIUIMH, a TAaKK€ JIUCIUIUIMHBI MaTeéMaTUYE€CKOIO0 MW €CTECTBEHHOHAYYHOTO
LHKJIA.

3 TpeOoBaHus K pe3yJbTaTaM OCBOEHHUS COAEPKAHMS AUCIIMIIMHBI

[Tporniecc mM3ydeHHs NMUCIUIUIMHBI HAaNpaBieH Ha (OPMHUpPOBAHHUE DJIEMCHTOB
CAeayIOMUX MPodheCCHOHATBHBIX KOMIIETEHITUNH B COOTBETCTBUU C (pesepaabHBIM
rOCy/IapCTBEHHBIM  00pa30BaTeNbHBIM  CTaHIAPTOM  BBICIIETO OOpa30BaHUS
(ypoBeHBb BBICIIETO OOpa3oBaHMs) IMOATOTOBKH KaJPOB BHICIICH KBadu(UKAIUU
HanpasiaeHus moaroToBku 04.04.01 04.04.01 Xumus (DaeKTpOXUMUS):



IIpogeccuonabHbIe KOMIETEHIUU

- CnocoGeH OCyHIeCTBIATh KPUTUUECKUN aHAIN3 MPOOJIEMHBIX CUTYallUid Ha
OCHOBE CHCTEMHOI'0 MOJXOJa, BbIpaldaTeiBaTh cTpareruto naevictBuil (CunTte3 u
MIPUMEHEHUE B HAHOCTPYKTYPHBIX TE€XHOJOTUM, UCCIEIOBAHUN B 3KCTPEMaJIbHBIX
YCIOBHSIX, XMMHHU KU3HECHHBIX MPOIIECCOB, XUMUHU U 3Kojoruu u apyrue) (YK-1);

- 3HaHUE OCHOBHBIX JTANOB M 3aKOHOMEPHOCTEW pPa3BUTHUS XMMHYECKOU
HayKd, TOHUMaHUE OOBEKTHUBHOM HEOOXOAMMOCTH BO3HUKHOBEHMSI HOBBIX
HalpaBJICHUI, HaJIM4yuMe TMPEACTABICHUS O cucteMe (yHAaMEHTAIbHBIX
XUMHYECKUX MOHATUNA M METOJOJIOTMUECKUX aCHEKTOB XUMHUH, (OPM M METOAOB
HAy4YHOTO TIO3HAHUS, HUX POJIM B 00IIc00pa3oBaTEIbHON MPOdHECCHOHATBHOM
noJArotroBke XMMUKOB CrnocoOeH ynpaBisTh MPOEKTOM Ha BCEX JTamax ero
xu3HeHHoro 1ukia (YK-2);

B pe3ynbTaTe 0cCBOEHUS TUCHUILUIMHBI 00YYaIOUNCS TOJIKEH:

e 3HATh. - MNPUHUMUIHUAIBHBIE OCHOBbI, BO3MOXXHOCTM M OrPAHUYCHUS
NPUMEHEHHS JIEKTPOXUMUYECKUX METOJIOB HCCIIEIOBAaHUS XUMHUECKHX O0BEKTOB
(BD);

e YMeThb. - MPOBOJUTH KOMIUIEKCHBIM aHAW3 TMOJIYy4YaeMbIX MPOIYKTOB,
uccienoBaHue (PU3MKO- XUMHYECKMX 3aKOHOMEPHOCTEH W KOHTPOJIUPOBATH
POTEKaHHE MPOIIECCOB HA CEPUHHOM M CII0)KHOM Hay4HOM obopynoBanuu (Y1);

e Buagerb. - TEOpETHUYECKUMHM OCHOBAMHU M NPAKTUYECKUMU HaBBIKAMH
paboThl HA CEpUIWHOM U CII0KHOM HaydyHOM oOopynoBanuu (B1).

4. Conep:xkaHue U CTPYKTYPa TUCHHUILIHHBI
Tabauya 1. Codepoicanue oucyuniunvl (MoOYas) <AKTyalbHBIE 3a/1a9K
COBPEMEHHOUN XUMHUU

Ne HaumeHoBaHue dopma
TeMbI TeMbI Conep:xaHue, 1eJH U 3312491 TeKyler
0
KOHTPOJsA
1 2 3 4t
1. Bsenenue. B JTOH TeEME H3JIararTcs rJIaBHBIC
OCHOBHBIC “UHTErpallMOHHbIC” HAIPABJICHUS B XUMHUH, JACTCS
po0IeMbl XUMUHU | Kaccu(UKalMsi XUMUU HAa HOBOM YPOBHE.
2. XuMuueckas B sTo#t Teme m3nararoTcs aTOMHO — MOJIEKYJSpHas
CTPYKTypa U | apXUTEKTypa M DJJIEKTPOHHOE CTPOEHHE U CBS3b
GbyHKIHS. MEXIy CTPYKTYpod BeliecTBa U (PYHKIHMOHAIBHBIM
MOBEICHUEM.
3. XuMH4ecKui B 31011 TEMe mOKa3bIBAETCS, YTO XMMHYECKUIH CUHTE3
CHUHTE3. - KJIIOYEBOE HaIpaBJIC€HUE XUMHH, HICTOUYHUK BCEX €€
COKpOBHIII. OJTO HANpaBIIEHHE [IENaeT €€ CaMou
CO3MJIaTEIbHOM HAYKOM.
4, VYnpasnenue B sT0ii TemMe m3nararTcs ynpaBieHHE XUMUYECKUMHU
XUMHYECKUMH MPOLIECCAMH, UX MOJIEKYJISPHBIMH MEXaHU3MaMHu C
MPOLIECCAMM. ITOMOIIILIO XUMHUYECKUX (bakTopoB

;! rpade 4 npuBOISTCS ITaHUpYyeMbIe (OPMBI TEKYIEro KOHTPOJIS: 3amuTa JabopaTopHoit pabots! (JIP),
BeimonHeHne Kypcooro mpoekta (KII), kypcosoit paborer (KP), pacderno-rpadmueckoro 3amamms (PI'3),
nomamHero 3axanust ([A3) mammcanme pedeparta (P), ascce (3), xommokBuym (K), pybexssni kontpons (PK),
tectuposanue (T) u T.71.



(xomriekcooOpa3oBaHue, COJIbBaTalLus,
MOJIEKYJISIPHOU OpraHu3alum, KaTanusa) "
¢U3NYECKUMU  BO3JCHCTBUSMH  (OT CBeTa [0
MEXaHUKH).

o. XHUMHUYECKOE B oroii TemMe packpbIBaeTcs, 4YTO BEUIECTBO HE
MaTepUaJIOBEICHN |MaTepuasl, a JHIIb ero mnpeaumecTBeHHUK. Hano
e HAy4YUTh BENIECTBO paboTaTh Kak Marepuad,

ONPENETUTh €ro XapaKTepUCTUKH ¢  TPaHUILBI
IPUMEHUMOCTH.

6. Kepamuka BB 31O TEMe paccMOTpEHBI pa3IUYHBIC THIIBI
MIPOLLIOM, (YHKIMOHAJIBHOW M KOHCTPYKIIMOHHOM KepamHKH,
HaCTOSIIEM 1 | KOTOpbIE OKa3aJINCh YPE3BBIYANHO MEPCIIEKTUBHBIMU
Oymymiem. JUISL  pa3BUTHUA  COBPEMEHHOM  DIIEKTPOHHUKH,

SHEPTEeTUKHU, CEHCOPUKHU U METAIIIO00PaOOTKH.

1. Xumuyeckas B oaroii Teme paccmaTpuBarOTCA IEPCIEKTUBHBIE

TEXHOJIOTHSI. XMMHUYECKHE TEXHOJOTHH, KOTOpble 00eCredrBaroT
TEXHOJIOTUYECKU  JM3allH  Tpolecca, HU3KHUE
SHEpro3aTpathl,  BBICOKyI0  0€30MACHOCTb U
9KOJIOTHYECKYIO YHCTOTY.

8. XuMudeckas B aTOM TeMe paccMaTpuBarOTCs
SHEPTeTHKA. BBICOKOA((EKTHUBHBIE  CMOCOOBI  TIPeoOpa3zoBaHUS

XUMUYECKOW DHEPTUU B JIpYyrHe BUIBI DHEPIHH,
HaKaIUTMBAaHWE DHEPTUHM B DHEPTrOEMKUX BEIIECTBAX U
MaTepuagax, IpeoOpa3oBaHUE COJHEYHON SHEPTHUH,
XUMUYECKAE€  HMCTOYHHKM  TOKA,  CONPSDKEHHE
SHEPrONpOU3BOIAIUX U JHEPro3aTpaTHbIX
IIPOLIECCOB.

9. XuMHU4eckas B »sToit Teme paccmaTpuBaroTcs TpoOIeMbl OypHO
aHaJIUTHKA U | pa3BUBAIOLLETOCS]  HAIPaBJIEHUS C  OrPOMHBIMU
JTUArHOCTHKA. TEXHUYECKUMH “BbIXOZamMu’ BO BCE€ 00JIaCTH - OT

CHUCTEM TEXHOT€HHOI'O KOHTPOJIA J10 MEAMIMHBI U
9KOJIOTUH, XUMUYECKON aHAIIMTUKHU U TUATHOCTUKHU.

10. |IIpobmembr B oaT0oit TemMe paccMarpuBapTCS  MPOOJIEMBI
XUMUYECKON XUMHUYECKOM 3KOJIOTMM, KOTOpPBIE CO3/IaHbl CAMHM
9KOJIOTHH. YEJIOBEYECTBOM KakK pe3yJbTaT JUIMTENbHOM U

YpEe3BBIYANHO OypHOI MPOU3BOJCTBEHHOMN
JESTEIbHOCTH.

Ha wm3yuenue kypca orBoaumrtcs 252 yaca (7 3.e.), U3 HHMX: KOHTaKTHas
padora 99 4., B TOM wuyucie JEKIUMOHHBIX — S0 4YacoB;  MPaAKTHUYECKHUX
(cemunapckux) — 49 wacoB; camocTosATelbHas pabora cTyaeHTa 126 Yacos;
3aBepIaeTCs SK3aMeHOM (27 4acoB).

CrpyKkTypa AUCUUILIUHBI (MOAYJS ) « AKTyalIbHbIE 3aJa4l COBPEMEHHON XUMUU»

Tabnuya 2. Obwas mpyooemkocmv OUCYUNIUHBL cocmaesisem [ 3auemHbvlx
eounuywl (252 uaca)

Bug paboTsr ‘ TpynoeMKOCTh, 4aCOB / 3aUETHBIX STUHUIL




1 cemecTp 2 cemecTp BCEro
Ob0mass TpyaoeMkocTs (B 108 144 252
yacax)
KonrakTtHass pabora (B 51 51 102
yacax):
Jlexyuonnuvie 3anamus (J1) 34 17 50
llpakmuueckue 3aHAMUS 34
(113) 17 51
Jlabopamopnvie  pabombi -
(IP) ' '
CamocrosiTeqibHasi padoTa 48 66 114
(B yacax):
CamocCTOATENbHOE HU3yUYEHHE 40 46 46
pa3ziesnon
KP 3 3
CamonoaroTroska
(mpopaboTka U TMOBTOPEHHE
JEKIMOHHOTO Martepuaia u
MaTepuasa y4eOHUKOB H
y4eOHBIX mocoowuii, 5 20 25
MOJIFOTOBKA K
7a00paTOPHBIM  3aHATHSM,
KOJUTOKBUYMaM, pyOeKHOMY
KOHTPOJIIO | T.JI.),
IloaroroBka u
IPOXOKICHUE ) 9 97 36
IPOMEKYTOUHOM
aTTeCTalNH
Bun NPOMEYTORHOH JK3aMeH JK3aMeH
aTrecTaluu

Tabnuya 3. Jlekyuonnvle 3anamus

Ne Tema
n/m
1 Beenenue. OcHoBHbIE TpoOIEeMBbl XUMUU. [lens u 3adauu u3yyeHus memvl — WU3YUUTH
Konuenimm coBpeMeHHOM XMMUHU U UX TPAKTUYECKOE MPUMEHEHHUE.
2 XuMuyeckas CTpykTypa U pyHkuus. [lens u 3a0auu uzyuenus memvl — pacKpbITh 3a1auu
COBPEMEHHOM OMOXUMUU M SKOJOTHUYECKONH XUMUHU
3 Hanotexnonoruu. [lens u 3adauu uzyuerus memsl — U3YyYUTh TEPMUHOJOTHIO U OOBEKTHI
HCCIIEOBAHMS B HAHOXUMUH
CoBpeMeHHbIE UCTOYHUKHM SHEPTUU, BUABI TOIUBA. Llenp v 3amauM M3ydeHUs: TEMbl —
4 | YBYIHTH BO30OHOBIISIEMbIE U HEBO30OHOBJISIEMble HWCTOYHUKK dHepru. OleHka
3G GEeKTUBHOCTH  KaTaJUTHUeCKUX cucrteM. JluzenpbHoe  TorumBo. IlepcrekTuBbl
HCIIO0JIb30BaHUA OMOTOIIIUB.




®du3nKo-XUMHUS CBEPXKpUTHYECKUX (imronioB. Llens u 3adauu uzyyenus memuvl — U3y9UTh
CBEPXKPUTHYECKYIO (IIIOMIHAS HKCTPAKUUS KaK CIIOCO0 W3BJICUYEHUS OHOJIOTHYECKU

5 AKTHUBHBIX COCI[I/IHCHI/Iﬁ N3 PACTUTCIBHOIO CbhIpbA; MNPUMCHCHHEC CBCPXKPUTHYCCKUX
(1)HIOI/II[OB Il MUKpPOHH3allUM  JICKAPCTBCHHBIX IIPCHaparoB MW CO3JaHUA CHCTCM
MEIJIEHHOT'O BBICBOOOXKICHUS JIEKapCTBEHHBIX IIpEIaparos; [IPUMEHEHUE
CBEPXKPUTHYECKUX (DITFOHMIOB B aHATMTUIECKON XpOMaTOrpaduH.

5 Kepamuka B mpomnmiom, HacrosiieM u OymymeM. [lens u 3a0auu uzyuenus memvl —
PacKpbITh pa3iIMyHble TUIIBI (PYHKIIMOHAILHOM U KOHCTPYKIIMOHHOW KEpaMUKU
XuMuueckasi TeXHOJIOTHS. [lenv u 3a0auu usyuenus memvl — PACKPHITh MEPCIIEKTHBHBIC

7 | XMMUYECKHE TEXHOJIOTUH, KOTOPbIE 0OECIEUMBAIOT TEXHOJIOIMYECKUN TU3aiiH mpolecca,
HU3KUE YHEPro3aTparhl, BEICOKYIO 0€30MaCHOCTh U 9KOJIOTHYECKYIO YHCTOTY.

Xumuueckass oHepretuka. [lenv u  3a0auu  u3yueHus ~ memvl —  PACKPHITH
BBICOKO3((peKTHBHBIE CHOCOOBI MpeoOpa3oBaHUs XUMUYECKOW SHEPruu B JpPyrue BHJIbI

8 OHCPTIHUH, HaKallJIMBaHUC SHEPruun B OHCPrOCMKHUX  BCIICCTBAX U Marcpuaiax,
npeoOpa3oBaHUE COJHEYHOW DJHEPTrUU, XUMUUYECKHE HWCTOYHMKH TOKA, COIPSIKEHUE
DHEPrOMPOM3BO/IIIMX U SHEPro3aTPATHBIX MPOIECCOB.

XuMHuUecKas aHAJIWTHKAa W JUAarHOCTHKA. [lenb u 3a0auu uzyueHnus memvl — PACKPHITh

9 mpoOiemMbl OypHO pa3BUBAIOUIETOCS] HANpPABICHUS C OTPOMHBIMH TEXHUYECKUMU
“BpIXOJJaMU”’ BO BCE OOJIACTH - OT CHCTEM TEXHOTEHHOTO KOHTPOJS 10 MEAWIMHBI U
3KOJIOTHU, XUMHYECKON aHAJINTHKU U JAUardHOCTHUKU.

[TpoGneMbl XUMHYECKON 3KOJIOTHH. [lens u 3a0auu uzyyenus memvl — paCKphITh IIPOOIEMBI

10 | XUMUYECKOH SKOJOTMH, KOTOPBIE CO3[aHbl CAMHUM YEIIOBEYECTBOM Kak pe3ylbTar
JUINTEIbHON U Ype3BbIYaiiHO OYpHOU MPOU3BOICTBEHHOM NESTEIILHOCTH

Tabnuya 4. Ilpaxmuuecxue 3anamus (CeMuHapcKue 3aHsamuis)

Ne Tema

n/n
1. | Xumus HOBBIX (DYHKIIMOHAJIBHBIX MAaTepHAIOB
2. | HampaBiieHHBIM CMHTE3 HEOPTAaHUYECKUX BEIICCTB
3. | HampaBneHHBIN CHHTE3 OPraHUYCCKUX BEIIECTB
4. | YipasieHue pa3MepamMu 4YaCTUI], CHHTE3UPYEMbIX BEIIECTB U MAaTEPUAIOB
5. | MeTtoabl u3ydyeHus: U UCCIICAOBAaHMS BEIIECTB U MAaTEPUAJIOB
6. | HaHoxuMust — XuM#sI HACTOSIIIETO
/. | YriuepoaHble HAaHOMAaTEepUAJIbI.
8. | CoBpemeHHbIE MPOOIIEMBbl XUMHH KU3HU
9. | Kepamuyeckue MaTepualibl, METOJIbI CHHTE3a U CBOMCTBA
Tabnuya 5. Jlabopamopmuwie pabomsi no OucyuniuHe (MOOYIIO) — He
npeoycmompeHul
Tabauya 6. Camocmosamenvhoe usyuenue pazoenos OUCYUniuHsvl (Mooyis)
No ConepxaHne CaMOCTOSTETbHON paOOTHI
1 2
1 ®u3HKO-XMMUST KOMIIO3UIIHOHHBIX U HAHOCTPYKTYPHBIX MarepuanoB. Karanms B
HedTenepepaboTKe.




2 AHamUTHYECKast XUMHSI U XUMUYECKasl SKOJIOTHSL.
PU3UKO-XUMHS BBICOKOMOJIEKYJIIPHBIX COCMHEHUN.

3 Oprannyeckast XUMHUsl, OMOXUMUS U OHOTEXHOJIOTHS.

4 OU3UKO-XMMHUSI ~ HEOPraHWYECKUX W  OPraHWYeCKUX CHUCTEeM H  MaTepHajioB.
Teoperndeckas U MPUKIATHAS HIEKTPOXUMHUSL.

5 KomnbrorepHas xumus. CTpyKTypa ¥ peakiiioHHasi ClIOCOOHOCTb.

5. Ouenounvie mamepuanvt 0na MmeKyuie2o u pyoedcHo20 KOHmpos
ycnegaemocmu
U RPOMENHCYMOYHOI ammecmayuu

KoneunbiMu pe3ysibTaTaMu OCBOEHHUS MPOTPAMMBI JUCITUTIIMHBI SIBJISIOTCS
c(hopMUPOBAaHHBIE KOTHUTHBHBIE JIECKPUIITOPHI «3HATH», «YMEThY», «BIAJACThHY,
pacruca”HbIe IO OTJAEIbLHBIM KoMIeTeHIIUsAM. DOpMUPOBAHUE ITUX JECKPUIITOPOB
MPOUCXOJUT B TEUCHHME BCEr0 CEMECTpa IO dTalaM B paMKaxX pa3IMYHOro BHUA
3aHSATUN U CAaMOCTOSATEIIBHON PaOOTHI.

B xoj11e u3y4yeHust AUMCUMUILUIMHBI IPEYCMATPUBAIOTCS meKyusuil, pyoexcHblil
KOHMPOIb U RPOMENCYMOUHAA ammecmayus.

1.1.0yenounvie mamepuansvt ona mexkyuiezo Kkonmponsa. llenv mexywezo
KOHmMponsi — OIIEHKa pe3ylbTaToB paboThl B ceMecTpe U oOecredyeHue
CBOEBPEMEHHOW OOpaTHOW CBSI3M, /I KOPPEKUMHU OOYy4YEHUs, AaKTUBU3ALMH
CaMOCTOATEIbHON paboThl oOywaromerocs. OOBEKTOM TEKYIEro KOHTPOJIA
ABJIAIOTCS KOHKPETU3UPOBAHHBIE pe3ybTaThl 0OyueHHs (yueOHbIe JOCTHUKEHUS)
10 TUCIUILINHE

Texywjuit Kommpoas YCIEBA€MOCTH OOecrieunBaeT OICHHUBAaHUE XOJIa
OCBOEHUSI AUCUUILTMHBI «METO/Ibl UCCIEA0BAHUS ANEKTPOXUMUUYECKUX PEAKIIMII»
U BKJIIOYAET: OTBEThl HAa TEOPETUUYECKHE BOIPOCHI HA MPAKTUYECKOM 3aHSITHH,
pelieHrne MNPAKTUYECKUX 3ajlad U BBINOJHEHUE 3aJaHUi HAa MPAKTHUYECKOM H
7a00paTOPHOM  3aHATUAX, CAMOCTOATENHLHOE BBIMOJIHEHUE WHAMBUAYAJIbHBIX
JOMAIlIHUX 3aJlaHuil (Hampumep, pelieHue 3a7ad) C OTYeTOM (3alUTOM) B
YCTaHOBJICHHBIHN CPOK.

OueHka KayecTBa MOATOTOBKM HAa OCHOBAaHUU BBINOJIHEHHBIX 3aJlaHHM
BEJIETCS MpernoaaBaTenieM (¢ 00CYK/IeHUeM Pe3yabTaToB), OANIbl HAUUCISIOTCA B
3aBUCUMOCTHU OT CJIOKHOCTH 3aJaHUA.

Bonpocwvl no memam ducuuniumnst

Tema I Beenenne. OCHOBHbIE NIPO0JIeMbI XUMHH.

Konuenuum coOBpeMEHHOW XMMHUHU M UX MPAKTUYECKOE NMPUMEHEHHE. XUMHS KaK
dyHImaMeHTanbHas ~Hayka. Pa3BUBalImMecss COBPEMEHHBIC  HAIMpaBJICHUS:
KOMIIBIOTEPHAS] XUMUSL, KOMIIBIOTEPHOE MOJEIUPOBAHUE MOJIEKYJ (MOJEKYISPHBII
JIM3ailH) ¥ XUMUYECKUX peaKUii; CHMHOBAsI XUMUS; CHHTE3 U UCCIEJOBAaHUE HAHO-
CTPYKTYp, pa3BUTHE W NPUMEHEHHE HAHOTEXHOJOTHM; CHUHTE3 MOJIUMEPHBIX
MOJIYIIPOBOJHUKOB; XUMUS Ype3BbIUYANHO OBICTPOTEKYIIUX  peaKiui
(peMTOXUMUA); cUHTE3 (PYJIIEPEHOB U HAHOTPYOOK; Pa3BUTUE XUMHUU OJUHOYHOM
MOJIEKYJbl, Pa3BUTHUE OJJICKTPOHUKH HAa MOJEKYJISPHOM YpPOBHE; CO3JaHUE




«MOJIEKYJISIPHBIX Ma-IIWHY»; 3JEKTPOB3PbIBHASI AKTHUBALWS ITYJbIII U PACTBOPOB.
OcHoBHbIE JocTMXKeHHA XuMHM B XX Beke. Ponb pOCCHMCKHX y4YEHBIX.
I'mobanbubie npobnembl XXI Beka (pOCT HapOJOHACENICHUS, YXYALICHHE
HKOJIOTMYECKON 00CTaHOBKH, HEXBATKa MPOAOBOJIBCTBHS, KPU3UC B SHEPreTUKE U
ap.). OCHOBHBIE TEH/ICHLIUU PAa3BUTHUSl €CTECTBEHHBIX HAYK B CBSI3U C COLUAIIBHBIM,
DKOHOMHYECKUM, HAy4YHBIM, TEXHOJIOTMYECKUM U OKOJIOTMYECKHM KpPHU3UCOM
Hayasia XXI Beka. CONMKEHUE €CTECTBEHHBIX HAayK, B TOM YHCIIE MAaT€MaTHKH.
Ponb xumMuu B perieHuu riao0anbHbIX TpooaemM

Tema 2. Xumnueckasi CTPYKTypa U QyHKIMS.

3aayu COBPEMEHHON OMOXMMHH: CTPYKTypa U OpraHu3ainus OeJKOB, MPOOJIEMBI
peryjisiiui  XMMUYECKUX pEaKUMid B OpPraHu3Me, MEXaHU3Mbl JACHUCTBUA
OMOJOTMYECKUX KAaTaIM3aTOPOB, MEXaHU3M OKHUCIUTEIBLHOTO (OoCHOpUIUpOBaAHUS,
HyKJeonpoTenHbl. COBpEMEHHasi »JKOJIOTMYECKass XHMHUS - JAOMHUHUPYIOUIUN
XUMHUYECKUI aCIEKT B ONPEACICHUN KaY€CTBEHHOIO M KOJIMYECTBEHHOIO COCTAaBa
AHTPOINOTEHHBIX 3arpsA3HEHUN OMocdepbl B pe3ysbTaTe JACSITENILHOCTH YelIOBEKa.
[Iporeomuka. [Ipobiema Tpanchopmaru 370poBoil KIETKH B pakoByro. Co3nanue
COBPEMEHHBIX JIUIIOCOMAJbHBIX IIPOTUBOOITYXOJIEBBIX npenaparos.
NmMob6miin3alust mpoTHBOOIYXO0JIEBBIX CPEJICTB HA HOCUTEIIE

Tema 3. HaHOoTeXHOJIOTHH.

Hanonayka. Hanotexnonorusi. TepmuHoioruss U OOBEKTHl HCCIEIOBAHUS.
OO0BekThl Majoro pasmepa B kimaccuueckoi (I'm66c, Tomcon-KenbBuH) U B
nocTkiIaccuueckor komutoupnon xumuu (A.M. Pycanor). CriocoObl momydeHUs
HAaHOYACTUI, HX cTabwim3amnus. Ousuyeckue W XUMUYECKHE CBOMCTBA
yIbTpagucHepcHbIX cucTeM. (Da3zoBble M XUMHUYECKUE MOAXOAbl K H3YYEHUIO
HaHouacTull. [loBepxHOCTHBIE cuibl B HaHogucnepcusx. CeJIeKTUBHBIE
HAHOPA3MEpHbIE  HEIUIATUHOBBIE  3JEKTPOKATAIM3aTOPhl  BOCCTAHOBJICHUS
KUCIIOpPOJA. Hpyrue MIPUMEPHI MIPUMEHEHUS HAHOTEXHOJIOTU.
Camoopranusymomuecsi CTPYKTypbl Ha TIOBEPXHOCTM HW B oObeme a3.
CymnpaMoieKyIsipHble CTPYKTYPbI, B TOM YUCJE )KUIKOKPUCTAININYECKUE

Tema 4. CoBpeMeHHbIe HCTOYHUKH JHEPTrUU, BUbI TOILINBA.
Bo3o0OHoBIsIeMbIE 1 HEBO30OHOBIsIEMbIE UICTOUHUKH SHEpruu. PakeTHoe TOMIMBO,
ero sddextuBHOCT,. HeccuMeTpuuHBIH NUMETUIATHAPA3MH KaK KOMIIOHEHT
pPaKeTHOTO TOIUIMBA. ABTOMOOWUIBHBIE OCH3UHBI. JleTOHAllMOHHAS CTOWKOCTb.
OxkTtaHoBoe YHCIIO. [IpobGnema danpcudukanmm. Hopwmpel EgBpo,
perJaMeHTHUpYIOIIKEe coJep)KaHue OeH3071a, apoOMaTHUYECKHUX YIJIEBOAOPOJIOB U
CepocoiepX aluxX CcoeauHeHud. BwIOpockl aBTOTpaHcmopTa ¥ MPOOJIEMBI
skojorud. Hopmupyembie 1 HEHOPMUPYEMbIE KOMIIOHEHTHI OTPAa0OTABIINX T'a30B.
[IpumeHeHne KaTamu3aTOPOB ISl CHIDKEHUS BBIOpOCcOB. OrieHka 3G (HEKTUBHOCTH
KaTaJINTHYeCKuX cucteM. JluzenpHoe TomauBo. LletanoBoe uncno. Hopmer EBpo
JUISL AU3ENbHBIX TOIMIUB. llepcrnekTuBbl HCHOJIb30BaHUS OHOTOIMIUB. CrocoObl
nostyueHusi. CHUKEHUE TOKCUYHOCTH BEIOPOCOB OTPA0OTABIIMX I'a30B.

Tema 5. PU3NKO-XUMHS CBEPXKPUTHYECCKHUX (DJITIOHTOB.

CorocraBiieHHEe CBOWCTB JKHUJIKOCTH, ra3a W CBEPXKpUTHYECKOro (irouga Ha
MpUMEPE BOABI. «3€JICHAs» XUMHS — Pa3BUTHUE TEXHOJIOTHW, OCHO- BAaHHBIX Ha
MPUMEHEHUHN CBEPXKPUTHYECKUX (IIOUIO0B (TEXHOJIOTUSl MOJUMEPOB, MHUILEBAs



MIPOMBINLJIEHHOCTh, MOJYyYE€HUE HOBBIX MaTepUajoB, OMOIMU3EIHLHOTO TOIUIMBA,
WCIOJb30BaHUE B KauyeCTBE PEAKUMOHHBIX cpen, Jo0biya HehTH U ap.).
CBepxkputudeckass  (urougHas  SKCTpaKlIMs  KaK  CIoco0  M3BJICUCHUS
OMOJIOTMYECKH AaKTUBHBIX COCIUHEHUN W3 PaCTUTEIBLHOTO ChIpbs. [IpuMenenue
CBEPXKPUTHUUYECKUX (DIIFOMAOB JJIT MUKPOHM3ALUU JIEKAPCTBEHHBIX MpEenapaToB U
CO3JIJaHUsI CHUCTEM MEJJIECHHOTO BBICBOOOXKEHHUS JIEKAPCTBEHHBIX MPENapaToB.
[IpuMeHeHUE CBEPXKPUTUUYECKUX (DIIFOMIOB B aHATUTHYECKOW XpoMarto- rpaduu.
Cepxkputudeckass GIouaHas HSKCTPAKIUS €M CBEpPXKpUTHYECKas (dIrouaHas
xpomartorpadus.

Tema 6. KepamMuka B NpouioM, HACTOSILIEM U OyayIeM.

N3yuenne npuMeHEHUs KEpaMUKH B TPOIIJIOM, HACTOSIIEM W Oyaymem. 2.
N3yuenne ¢GyHKIUNH KepaMUYeCcKUX MaTepuanoB.3. AHaJIW3 MNPOU3BOJCTBA
KepamMuueckux wmarepuasioB. 4. OmnpenenuTb MNEPCHEKTUBHI MNPUMEHECHUS
KepaMHUYECKUX MaTEepUaIoB B OyayIIeM.

Tema 7. Xummn4yeckasi TeXHOJIOTHS.

[IpenmeT 1 3a1a4d XUMUYECKON TEXHOJIOTUHU. BaxkHeillne HanpaBieHUsl pa3BUTHSA
XUMHUYECKOW TEXHUKM W TEXHOJIOTMH. XHUMHYECKAs MPOMBIIUICHHOCTh U
npoOeMbl ku3HeobecrnieueHus. Poib 1 mMacmTabbl MCTIONB30BaHUS XUMHUYECKUX
MPOIIECCOB B pPa3IMYHBIX c(depax MaTepuaibHOTO MPOU3BOJACTBA. XUMHUKO-
texHosiornyeckuii npouecc (XTII) u ero conepxanue. JIMMUTUPYIOIIKE CTAIHUM.
[Ipormecchl, mpoTekaronue B KUHETHYECKOU, MUP(Y3MOHHONW U TIEPEXOTHOU
obnactsax. TexHomornueckue KpuTepun 3PGHEKTUBHOCTH (PYHKIIMOHUPOBAHUS
XUMUKO-TEXHOJIOTHYECKOro mpoiecca. OCHOBHbIE TEXHOJOTHYECKUE TOHATHUS U
ONpENENICHNs: TPOU3BOAUTEIBHOCTh, MOIIHOCTh, HHTEHCUBHOCTb, PACXOIHBIE
KO3 (UIIMEHTHI, CTENEHb MPEBpAIlEHUs, BbIXOJ MPOJIYKTa, CEJIEKTUBHOCTD
(uaTerpanbHas uauddepennnanpHas). Kmaccudukanus OCHOBHBIX TIPOIIECCOB
XUMUYECKOU TE€XHOJIOTHUH. ['mapomexannueckue, MacCcOOOMEHHbIE
(nuddy3uonHbIC), TEIMJIOBBIE, XWMHUYECKHE W MEXaHMYECKHE IPOIIECCHI.
Kunetnyeckne 3aKOHOMEPHOCTH OCHOBHBIX MPOLECCOB XUMHUYECKON TEXHOJIOTHUU.
[Tonstre neuxymen cuibl XTII.

Tema 8. Xumnueckasi JHepreTuka.

TepMoxuMu4eckrne 3aKOHBI. DHTAJIBIUU O00pPa30BaHUs XUMHUYECKUX COCTUHEHUH.
TepMmoxummudeckue pacuersl. JHTponusa. DHeprus [ md0oca.

Tema 9. XuMuueckasi aHAJIUTHKA M JTHATHOCTHKA.

AHTUOMOTHKN Kak HOHO(OPHI KATHOHOB MeETaIoB. llpupomHbie penenTtopsl.
HNonodops! (BaIMHOMULIMH, OOBEPUIIMH, SHHUATHH, Ja3aJ0Mul A, TPAaMUITUINHBI).
OcoOCHHOCTH CTpOSHHS M 00pa30BaHUS KOMIUIEKCOB C KaTHOHAMHM IIEIOYHBIX H
IIEJI0YHO3EMENbHBIX METAIIJIOB. BamWMHOMUIIMH, CTPYKTypa MOJIEKYJISIPHOU IemnH,
pOJIb BHYTPUMOJICKYJISIPHBIX BOJOPOIHBIX CBS3e B (DOPMHUPOBAHUH CTPYKTYPHI,
KOH(OpPMAIMU B PACTBOPUTENSAX pa3HOM mpupoasl. Bosmoxnoctun meroma M-
penakcaluu Tpu U3YYEHUM SIBIICHUM accollMallid C Y4YacTUEeM MHUIEUT Kak
HaHOpa3MEpHbIX OOBEKTOB. Poab TPUPOIBI KOPPENSIIIUOHHBIX BpEMEH Ha
CIOCOOHOCTh MapaMarHUTHOTO 30HJAA JaBaTh OTKJIMK Ha HM3MEHEHHUE pa3Mepa
aHanmu3zupyeMoro oObekTa. OCOOCHHOCTH peJlakCcallu IPOTOHOB B pacTBOpax
MapaMarHUTHBIX METAJIOKOMIUIEKCOB Ha OCHOBe coeauHeHuid raponunusa(Ill) u
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mapranua(ll). Ilposenenue B SAM-penakcanuu CBA3BIBaHUS TapaMarHUTHBIX
MOHOB C MOJIMMEPHBIMU JUTaHIAMU.

Tema 10. IIpo0seMbl XUMHYECKON IKOJTOTHH.

[Tonsitue 06 ymep6e armocdepsl. 3arpssuenue. ['uapocdepa. CTouHbIE BOJIBI.
JIutocdepa. 3emenbHbie pecypcehl. [Lnogopoaue. Ikogoruueckue acreKkThl B
OLIEHKE U MPOTHO3UPOBAHNUH 30POBbsSI YEJIOBEKA.

Kpumepuu dhopmuposanus ouenox (oyenusanus) ycmnozo onpoca

VYCTHBINA Ompoc SBASETCS OJHUM W3 OCHOBHBIX CHOCOOOB y4€Ta 3HAaHUU
oOyyJaroierocss Mo JIUCHUIUIMHE «AKTyaJbHbIE 3aJayd COBPEMEHHOU XUMHUU».
Pa3BépHyThII OTBET CTyACHTA JIOHKEH MPENCTABISITH COOOM CBSI3HOE, JIOTUYECKHU
MOCJIEIOBATENIbHOE COOOIIEHWE Ha 3aJaHHYI0 TEeMy, TOKa3bhlBaTh €ro yMEHHUE
PUMEHSATH OTPE/ICTICHUS.

B pezynomame ycmnozo onpoca 3nanus, odyuaiouiezocs OueHU8aOmcs
no caedyrouieil wKane:

3 6anna, cTaBUTCS, €CIIM 00YYAIOIIUACS:

1) mosiHO M3JIaraeT U3y4YeHHBIH MaTeprall, 1aéT MPaBUIBHOE ONPEICIICHHOES

AIEKTPOXUMHUYECKUX TTOHITHH;

2) o0HapyKHMBaeT MOHUMaHUE MaTepraa, MOKeT 000CHOBATH CBOU
CYXXJICHMSI, IPUMEHUTD 3HAHUS HA TIPAKTUKE, TPUBECTU HEOOXOIUMBIC
IpUMEPHI HE TOJIBKO MO0 YYEOHUKY, HO M CAMOCTOSITEILHO
COCTaBJICHHBIE;

3) wW3nmaraeT MaTepual MocaeI0BATEIbHO U MPABHIBHO C TOUKH 3PCHHUS
HOPM JINTEPATYPHOTO S3bIKA.

2 fanna, CTaBUTCS, €CJIM 00yYaIOUTUICS JaET OTBET, yIOBIETBOPSIONINI TEM

e TpeOboBaHUsAM, uTO M JuIg Oania «1», Ho momyckaer 1-2 ommOKu, KOTOphIe caM
e UCTIpaBIsAeT, U 1-2 Hegou€Ta B OCIE0BATEIHLHOCTH U SI3IKOBOM O(OPMIICHUN
U3JIaraeMoro.

1 6ann, ctaButCs, eciau o0yJaromuics 0OHaAPY)KUBAET 3HAHUE U TIOHUMaHUe
OCHOBHBIX ITOJIOKCHUN JaHHOM TEMBI, HO:

1) wu3naraet MaTepHal HEMOJHO U JOMYCKAET HETOYHOCTH B OTPEICICHUN

TIOHSTHIA;

2) HE yMeeT JOCTaTOYHO IIyOOKO M JI0Ka3aTeIhbHO 000CHOBATH CBOM
CYXKJICHHS U TPUBECTH CBOU IPUMEPHI;

3) w3maraeT MaTepuall HEMOCIICIOBATEIIFHO U IOMYCKAeT OIUOKHU B
S3BIKOBOM O(hOPMIICHUH M3J1araeMoro.

0 6annos, craBuTCs, €ciiv 00yJarOMIHiicss OOHAPY>KUBAET HE3HAHUE OOJBIIICH
YacTU COOTBETCTBYIONIETO pa3jiesia u3y4yaeMoro MaTtepuania, A0MyCcKaeT OIUOKHU B
dbopMynHpoBKe.

bamisr «3», «2», «1» MOTYT CTaBUTBCS HE TOJIBKO 32 €JUHOBPEMEHHBIN
OTBET, HO U 32 PAcCPEIOTOUYEHHBIN BO BPEMEHH, T.€. 32 CYMMY OTBETOB, JaHHBIX
CTYICHTOM Ha MPOTSXKCHUU 3aHSITUSL.

Ouyenounvie mamepuanst 015 pyoesHcH020 KOHMPOA.
Pybeoxcnviti  xonmpons  ocyliecTBiIsieTcss 1o Oojiee WM MEHee



CaMOCTOSITENIbHBIM pa3zielaM — y4eOHbIM MOJIYJSM Kypca M MPOBOJUTCS IO
OKOHYaHWM H3Y4YEHMs] MaTepuaja MOAYJs B 3apaHee YCTaHOBIEHHOE BPEMSL.
PyOexxHbIil KOHTpPOJIb MPOBOJUTCA C LENBIO OINpPENESCHUs KayecTBa YCBOEHUS
MaTepuana y4eOHOro MonyJs B LEJOM. B TeueHue cemecTpa IpOBOOUTCS mpu
MAaxKux KOHMPOAbHHIX MEPONPUAMUA NO ZPAPUKY .

B kauectBe popm pyOeKHOTO KOHTPOJISE MOXKHO UCIOJIb30BaTh TECTUPOBAHUE
(MMCbMEHHOE WJIM KOMITBIOTEPHOE), MPOBE/ICHUE KOJUIOKBUYMa WM KOHTPOJIbHBIX
pabot. BeinmonHsemble paboThl JOHKHBI XPAHUThCS Ha Kadeape TeUeHUH y4eOHOro
rofia u 1o TpeOOBaHUIO MPENOCTABIATLCS B YIIpaBIEHUE KOHTPOJA KadecTBa. Ha
pyOexHble KOHTPOJbHBIE MEPONPUATUS PEKOMEHIYETCsl BBIHOCUTH  BECh
OpOrpaMMHBIA MaTepual (Bce pasaeibl) Mo AUCHUILIIHHE.

IIpumepHbIe BONPOCHI AJI51 KOJJIOKBUYMA

1. Dxoyioruyeckue Kpu3HuChl, 0eCTBUS, KaTacTpodbl (IprUMeEpHI).

N

I'moGanbHbIE 2KOTOTHYECKUE TTPOOTIEMBI.

3. Konnenmus ycToMunBOrO pa3BuTHs 0OIECTBA — OCHOBHOE HAIpaBJICHUEC B
pelIeHnH TI100aTbHBIX KOJIOTHYECKUX MPOOIeM.

4. YTto mpOUCXOAUT C XUMMUYECKHUMHU BEIIECTBAMU B DKOJOTHUUECKUX CUCTEMaXx?
Kak orenuBaeTrcsi mpHOPUTETHOCTh BO3JACHCTBUS XHMHYECKHUX BEIIECTB B
Pa3JIMYHBIX IPUPOIHBIX cpeax”?

5. IIpemenvHo-monyctumble  kKoHmeHTpauuu  (IIIK) BpemHbix  BeliecTs,
MaKCUMaJlbHO-pa3oBble, cpeaHecyTounble 3HaueHus [1/IK, opueHTHpoBOYHO
Oe3omnacHbie ypoBHU BozneicTBus (OBYB).

6. MeToabl MX yCTpaHEHUS U 00JIaCTH UCIIOJIb30BAHUSI.

7.  OCHOBHbBIEC HANIPABJIEHUS B CO3JaHNUN BBICOKMUX TEXHOJIOTHIA.

8. Hanotexnomnorumu.

9. Mao0oTXOIHBIE U O€30TXOIHBIE TEXHOJIOTHUH.

10. TlonzemHOE 3aXOpPOHEHHE OTXO/OB.

11. Kakue mMeTauibl OTHOCST K TSAKEIBIM ?

12. Tlouemy O4Ye€HB CTPOTO CIAEAYET KOHTPOIUPOBATH UX COMEpPKAHUE?

13. CBuHel u ero coeMHEHUS, TOKCUKOJIOTHYECKasi XapaKTepUCTHKA.

14. Kaamuii u ero coOeqMHEHHs], TOKCUKOJIOTUUECKas XapaKTepUCTHKA.

15. MBIIBSK U €r0 COEUHEHHUSI, TOKCUKOJIOTUUECKask XapaKTEePUCTUKA.

16. PTyTb u € coenMHEeHMsI, TOKCUKOJIOTUUECKas XapaKTePUCTHKA.

17. O30H 1 ero coeAMHEHUs, TOKCUKOJIOTUYECKask XapaKTePUCTHKA.

ATMOCODEPA

1. Armocdepa. E€ cocras.

N

POTOCHHTES.
3. Cwor u dpotoxummudeckuii cmor. [Ipuamap 06pa3oBaHms.
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KpyroBopor OuoreHnnix »3iemMeHTOB B Ouocdepe. Hx poap B
(GYHKIMOHUPOBAHUH OUOC(EPHI.

XUMUYECKHE 3arpsI3HUTENHN aTMOC(EPHI.

[TapHukoBbIi 3P deKT.

[TpyHIMIT 1eCTBYS NBUICYJIABINBAIOIIUX allllapaToB.

["azoouncTHbIC amnmapaTsl (MexaHMYECKHe, THJIPABINYCCKUE u
¢unbTpauuoHHBIE). YeM OHU OTIIMYAIOTCA?

Knaccuduxanus abcopOIMOHHBIX METOJIOB OYUCTKM Ta30B. Ha uém oHu
OCHOBAHbI?

CyTb aacOpOIMOHHBIX METOJOB OYUCTKH T'a30B.

OcHOBHBIE TUIIBI 20COPOEHTOB.

MeToapl KOHTPOJISL ¥ MPHOOPHI JUISI U3MEPEHHST KOHIIEHTPAIMK TpUMecei B
atmocdepe.

Knaccuduxanus BeIOpocoB B aTMoc(epy 1Mo cocTaBy.

I'MAPOCDEPA

O6m1as xapakTepucTuka Tuapocdepsl.

KauecTBO nmuThEeBOM BOABI: MUHEpanu3auus, pH.

KéctkocTh BOABI (BpeMeHHas1, MOCTOSTHHASI, 00111as).

KauectBo mutheBoi Boabl: XIIK, BIIK, okucisieMocCTs.

MeToabl onpeiesieHUs Bp€MEHHOM KECTKOCTH BO/IBI.

CraHmuu 00e3KeIe3UBaHMs BOJIBI.

MexaHu3M CaMOOYHUIIICHHUS BOJIBI.

Mertomsl onpeneaeHus 00IIei U TOCTOSTHHOM KECTKOCTH BOJIBI.

OT 4ero 3aBHCHUT 3JEKTPONPOBOAHOCTH BOABI? MOXET JIU OHa PaBHATHCS
HYJII0?

Kakass Bojma cuurtaetrcs xéctkoi? IloueMy oHa He pEKOMEHIyeTCs s
OTOILJICHUS U CTUPKHU?

Ounctka BOJBI METOJIOM (DHIIBTPOBAHMS M OTCTAMBAHMUS.

OuncTKa BOABI METOJIOM JUCTHILISIINH.

OCHOBHBIE HaMPaBJICHUS B CO3JJaHUHM BHICOKUX TEXHOJIOTHIA.

Hanummre ypaBHEHUSI peaklMy peareHTHOTO METOJa OYHMCTKH CTOYHBIX BOJI
oT Tokcu4Horo xpoma(VI).

ITouemy o00paboTKa MPOMBINUICHHBIX W  OBITOBBIX  CTOYHBIX  BOJ
OCYIIECTBIISACTCS pa3aeabHO?

[louemy TpPOMBINLICHHBIE CTOYHBIE BOJBI MOILYT HE Ppa3pylIaTbCs
OMOJIOTMYECKUM MTYTEM?

HazoBute Hamboiee BCTpevarommecs 3arpsa3HeHUsT TPOMBIIUICHHBIX CTOYHBIX
BOJI.



18. B uéMm OCHOBHOE MPEUMYIIECTBO HEUTpaIM3alMK IIEJIOYHBIX CTOYHBIX BOJL
yriaekucasiM rasom? IpuBennure ypaBHEHUS pEaKIuil.

19. Kakume wmoHbI, Haxomammecs B crounoii Bome: Fe®*, Ni**, OH , Ca?", CI-
MOXHO HEWTpalIu30BaTh YIVIEKUCIABIM ra3oMm? IlpuBenutre ypaBHEHUs
peaKIuu.

20. Kakue peareHTbl MOKHO UCIOJIb30BATh JJIsl HEUTpaAIU3aI[UU KUCIBIX CTOUHBIX
BoA? IIpuBenuTe ypaBHEHUS PEaKLIHA.

21. Kakue peareHThl MOXHO HCIONb30BaTh ISl HEUTpanu3aluy HIEIOYHBIX
cTouHbIX BoA? [IpuBennuTe ypaBHEHUS peakiUil.

JUTOCDEPA
1. MuHnepanbHble y100pEHUSI.
2. OCHOBHBIC 3arps3HUTENIM 3E€MEJBHBIX PECYpPCOB: OTXOJbl MPOU3BOJCTBA U
TBEPJIBIC OTXO/IBI.
3. TexHonorus NpuMEeHEHUs XUMHUUECKUX CPEACTB 3aIIUThl PACTEHUH.
4, TlecTtununasl.
5.  Paawonykiuupl.
6. Ilytu ymydrieHus UCTIOIBb30BaHUS M OXPaHbI 3eMEJIbHBIX PECYPCOB.

Kpumepuu gpopmuposanusa ouenoxk no KoHmpoaibHbIM mouKkam (KOHmMpPOabHble
Pabomul; KOOKEUyM)

(6 6a/mI0B) - CTaBUTCS 3a PabOTY, BHIMIOJHEHHYIO TOJHOCTHIO 06€3 OIUOOK U
HEI0YeTOB;  OOydYarolIuiicss  JAEMOHCTPUPYET 3HAHHE  TEOPETHYECKOro U
NPaKTUYECKOr0 MaTepuaa o TeMe npakTudeckon padotsl, pemeHo 100% 3anay;

(5 OGamoB) — craBUTCSA 3a pabOTy, BBIMOJTHEHHYIO TOJHOCTBIO, HO TIPHU
HAJIMYUW B HEW He Oosiee OHOM HErpyOo#l OMMOKM M OJHOTO HexodeTa, He Oolee
Tpex HemoueToB. OOydaromuiicss IEMOHCTPUPYET 3HAHHE TEOPETUYECKOro M
NPaKTUYECKOr0 MaTepuaiga [0 TeMe NpaKTHYecKo paboThl, JIOMycKas
HE3HAYUTEIHHBIE HETOYHOCTH TIPH PEIIeHUH 3a1a4, pemeHo 70% 3amaq;

(4 6amma) — craBuTCS 3a pabOTy, €CIM MArucTp MPAaBIILHO BBIIOJHWIT HE
MeHee 2/3 Bced paboThl WM JAOMyCTUI HE Oosee oaHOM TpyOoil OmmMOKH M JBYX
HEJ0YETOB, HEe Oojiee OaHOM rpyOoi M omHOW HerpyOoi ommOku, He Oosee Tpex
HErpyOBIX OmUOOK, 0HON Herpyooi. OOyJaromuiicss 3aTpyaHIETCS ¢ MPABIILHOM
OILICHKOM TPE/JIOKEHHOM 3a/1auH, JaeT HETOJHbBIN OTBET, pelieHo 55% 3amad

(MeHee 4 GayuIOB) — CTAaBUTCA 3a PadOTy, €CIIM YMCIIO OMIMOOK W HEAOYETOB
MIPEBBICUIIO HOPMY IS OTICHKHM 3 WIJIM TIPABUIILHO BBITTOJTHEHO MEHee 2/3 Bceil padoThI.
OOy4Jaromuiics 1aeT HeBEPHYIO OIICHKY CHTYyaIluH, perreHo MeHee 50 % 3amau.

CamocrosiTesqibHast padoTa
CamocTosiTeibHas padoTa CTY/ICHTOB HallpaBJeHa HA U3yUYCHHE
TEOPETUYECKUX OCHOB METO/Ia, €0 alnapaTrypHOTO UCIIOIHEHUS U BO3MOXKHOCTEH.
YpoBeHb OCBOEHHUS MaTepHaia MpoBepsIETCs cOOeCe0BAaHUEM MPHU MOJTOTOBKE K
BBINIOJIHEHUIO JTA0OPATOPHOIM pabOTHl U MUCHbMEHHBIM OTYETOM (IIPOTOKOJIOM) O



BBITIOJIHEHHOM paboTe. Tekyuuii KOHTPOJIb MPOBOAUTCS B (popMe dK3aMeHa.
Bonpocsl 1yis caMOKOHTPOJIA
Hanoxumus — XuMust HaCTOSALLETO.

XUMUYECKUNA CUHTE3.
MeTtonbl U3y4eHUs U UCCIIEI0BaHUs BELECTB U MATEPUAJIOB
Posnb poccHiiCKUX yU4EHBIX B pa3BUTUH COBPEMEHHOM XUMHUUYECKOU HAYKH.

ok wnh e

I'no6anbubie mpobnemsl XXI Beka (pocT HapogOHACETIEHUS, YXYIIIEHUE
AKOJIOTMYECKON 00CTaHOBKHU, HEXBATKa MPOIOBOJIbCTBUS, KPU3UC B
SHEPreTUKe U JIp.).

Kepamuka B mponuiom, HaCTOSILEM U OyIyIIEM.

[lepcieKTHUBBI UCTIOJIB30BAHUSI OMOTOIUIUB

TeopeTnueckast ¥ NPUKIAJAHAS DIEKTPOXUMHUSL.

© o N

BosmoxxnocTu Metona SIM-penakcanuu pyu U3y4YEeHUU SIBJICHUN
aCCOIMAIIMK C YYaCTHEM MHUIIEIIT KaK HAHOPa3MEPHBIX 00bEKTOB.
10. XwumMwuueckas dSHEpreTuKa.

11. ®usuKO-XUMHS BBICOKOMOJIEKYJISIPHBIX COCAMHEHHI.

12. Xwumudeckas aHAIUTHKA U JUATHOCTHKA.

13. HamnpaneHHBIN CUHTE3 OpraHUYECKUX BEIIECTB.

14. TIpoGaeMbl XUMUYECKOU SKOJIOTHH.

15.  Xwumus HOBBIX (PYHKIIMOHAIBHBIX MAaTEPUAJIOB.

Ouenounvie mamepuanvl 01 NPOMEHCYMOUHOU ammecmayuu. [lenvio
NPOMENCYMOUHBIX ammecmayuil TO JUCHUIUIMHE SBIAETCS OlIEHKa KadyecTBa
OCBOCHUS TUCIUIUIMHBI 00yYarOIITUMHUCS.

[IpomexxyTouHast  arrectamus  IpeAHA3Ha4YeHa 1 OOBEKTUBHOTO
MOATBEPXKJICHUS M OIICHUBAHMS JIOCTUTHYTBIX pE3yJbTaTOB OOYYEHHUS IIOCIIE
3aBEPIICHUS] W3YyUYECHUS JUCHUIUIMHBL. OCYIIECTBIAETCS B KOHIIE CEMecTpa u
npeAcTaBiIsieT cOoOOH MTOTOBYIO OIEHKY 3HAHUH MO JUCHUILIHHE «MeToabl
HCCJIEIOBAHUS AJIEKTPOXUMHUYECKUX PEAKIIAI» B BUJIC TPOBEACHHUS dK3aMEHA.

[IpomexxyTouHas arrectanus MOXKET IPOBOJAUTHCS B YCTHOM, NUCBMEHHOU
dbopme, u B hopme TecTupoBaHmsa. Ha mpomMexyTOUHYIO aTTECTAIlMI0 OTBOJIUTCS 10
30 6amnoB.

IMPUMEPBI BOITPOCOB, BBIHOCUMBLIX HA DK3AMEH
OcHOBHBIE TTPOOTEMBI XUMHH.
MeTopl U3y4YeHHUS M UCCIIeIOBaHUS BEIIECTB U MaTEPHAJIOB
XHUMHUYECKas CTPYKTypa U (QYHKITHUS.
HaHoxuMmmus — XUMHs HaCTOSIIIETO.
XUMHUUYECKUHN CUHTE3.
VYraepoaHbsie HAHOMaTEPHUATIBI.
VYpapneHue XUMUYECKUMH TTPOIIECCaAMU.
CoBpeMeHHbIE TTPOOJIEMbI XMMUHU JKU3HHU.



XUMHYECKOE MaTEpUATIOBEICHHUE.

Karanu3 B HedrenepepaboTke.

KepaMuka B mponuiomM, HaCTOSILEM U OyTyIIEeM.
PU3HKO-XUMUS HEOPTAHUYECKUX U OPTAaHUYECKUX CUCTEM U MAaTEPHUAJIOB.
XUMUYECKast TEXHOJIOTHSL.

Teopernueckast ¥ NpUKIAAHAS AIEKTPOXUMHUSL.
XUMHYECKast YJHEPIeTUKA.

PU3HKO-XUMUS BBICOKOMOJIEKYJIIPHBIX COETUHEHU.
XHAMHUYECKas aHAIUTUKA U THATHOCTHKA.
HamnpaBiieHHBIN CUHTE3 OPraHUYECKUX BEILIECTB.
[Ipo6emMbl XUMUYECKOH SKOJIOTHH.

XUMHUS HOBBIX (DYHKITMOHAJIBHBIX MATEPUAJIOB.

Kpumepuu gpopmuposanusn oyenox no npomercymouHoil ammecmayuu:

«omauunoy (91 Oami) — mMoOay4arOT 00ydYaroIIHecs, KOTOPbIE CBOOOIHO
OPUEHTUPYIOTCS B MaTepuaje W OTBEYarOT Oe3 3aTpyaHeHumid. OOydaronuiics
CIOCOOCH K BBITIOJIHCHHIO CJIOKHBIX 3aJJaHUH, IIOCTAaHOBKE IIeJIel M BBIOOpE IMyTeH
ux peanuzanuu. PaboTa BBIMOJHEHA TMOJTHOCTHIO Oe3 omubok, pemeno 100%
3a/1ad4;

«xopouto» (81 GaJIOB) — MOJYYarOT 00y4YAOLIUECS, KOTOPhIC OTHOCUTEIBHO
MOJIHO OPUEHTHPYIOTCS B MaTepuale, OTBeYaloT 0e3 3aTpyAHEHHH, TOMyCKaoT
HE3HAYUTENHHOE KOJIMYECTBO OMIMOOK. O0ydaromuiics cnocoOeH K BBITOJIHEHHUIO
CJIOXHBIX 3a7aHuil. PaboTa BBINOIHEHA MOTHOCTHIO, HO UMEIOTCS HE 0oJiee OIHOM
HerpyOo# omMOKH U OJHOTO HeJo4YeTa, He OoJiee Tpex HeaoueToB. [lomyckarorcs
HE3HAYUTENIbHbIE HETOYHOCTHU TIPU pEelIeHUH 3a1a4, perieHo 70% 3anay;

«yooenemeopumenwvruoy (51 OGamnoB) — moOaydarOT OOydYaroIIHeCs, Yy
KOTOPBIX HEJOCTAaTOYHO BBICOK YPOBEHb BJaJICHHS MaTepuaioMmM. B mporecce
OTBETa Ha DJK3aMEHE [IOMYCKAIOTCA OMIMOKW W 3aTPyJHEHUS TPU U3JI0KECHUU
matepuana. OOydaromuiicss TpaBUIHLHO BBIMOJIHII HE MeHee 2/3 Bcel paboThl Uiu
JOTYCTHJI HE 0oJiee OJHOM TpyOoi OMHMOKHM M JBYX HEJA0YETOB, HE Ooyiee OTHOM
rpyooii U omHOW HerpyOol ommubOku, He Ooiee Tpex HEerpyObIX OMHMOOK, OTHOU
Herpy6oit. OOyJaronuiicst 3aTpyIHIETCS ¢ MPAaBHUIBHON OIEHKOW IPEIIOKEHHON
3a7a4M, JaeT HEMOJIHBIN OTBET, pemieHo 55% 3amnay;

«Heyooenemeopumenvnoy (10 36 0amioB) — MOTydYarOT OOyYaromuecs,
KOTOpbI€ JOIMYCKAIOT 3HAUWTENbHBIE OmUOKku. OOydarommiicss WMeeT JUIIb
HAYaJIbHYIO CTETICHb OpHEHTAIlMM B Marepuane. B paborte uuciao ommbOK u
HEJI0OYETOB TMPEBHICUIIO HOPMY JUIsl OIIEHKH 3 WJIM MPaBUJIBLHO BBITIOJIHEHO MEHEe
2/3 Bceit pabotel. OOydaromuiicss JaeT HEBEPHYIO OIEHKY CUTYyallud, PEIICHO
menee 50% 3anau.

Memoouueckue mamepuansl, onpeoenarouiue npoueoypovl OUeHUGAHUA 3HAHUIL,
YMeHuUil, HA8bIK08 U (Ulu) onvima OessmeabHoCmu
Makcumanbnass cymma (100 OGamioB), HaOupaemass CTYJEHTOM IO
JTUCITATUIMHE BKIIIOYACT IBE COCTABIISIIONIHC!



— nepeas cocmasnAlouas — OLEHKa PEeryIspHOCTH, CBOEBPEMEHHOCTH H
Ka4yeCTBa BBITIOJHEHHSI CTYIEHTOM y4eOHON paboThl MO M3yYEHUIO NUCHUIUIMHEI B
TEUEHHE TIEPUO/Ia U3yUCHHs TUCHIUIUINHBI (CeMecTpa, UM HECKOJIBKUX CEMECTPOB)
(cymma — He Oonee 70 OamnoB). bamnel, XapakTepu3yloliue YyCleBaeMOCTh
CTYZICHTa M0 AUCUUIUINHE, HAOMPAIOTCS UM B TEUCHHE BCETO Meprojia 00ydeHus 3a
M3yYEHUE OTJECNBHBIX TEM M BBITIOJHEHUE OTACIBHBIX BUIOB PaboT.

— emopas cocmasnAwas — OIEHKAa 3HAHWW CTyIEHTa IO pe3yabTaTam
MPOMEKYTOUHOM artectauuu (He 6onee 30 6aoB).

Lenvto npomedricymounsvix ammecmayuil 10 TUCIUTUTNHE SBIISETCS OLIEHKA
Ka4ecTBa OCBOCHUS TUCIUILTNHBI 00 YyJIarOIIMMHUCH.

Kpumepuu oyenku kauecmea 0ceoenus OUCyUnIUHb

Ouenka «omauunon— om 91 0o 100 6annoe — TeOpeTUUECKOE COACPKAHUE
Kypca OCBOEHO IMOJIHOCTHIO, 0€3 MpoOesioB, HEOOXOIUMbIC MPAKTUYECKUE HABBIKU
paboThl C OCBOCHHBIM MaTepuajoM cpopMHUpoBaHbl. Bce mpemycMoTpeHHBIE
nporpaMMoir o0yueHus y4eOHbIC 3aaHUs BHITIOJTHEHBI, KAYECTBO MX BBIITOJTHEHUS
OIICHEHO YHCJIOM OajioB, OJM3KUM K MakcUMaibHOMYy. Ha sKk3aMeHe CTyneHT
JEMOHCTPUPYET TIIYOOKHME 3HAHUS MPETyCMOTPEHHOTO MpOrpaMMOi Marepuara,
yMEeT YeTKO, JAKOHMYHO U JIOTHYECKHM TIOCJIeIOBATeIbHO OTBEYaTh Ha
MIOCTaBJIEHHBIE BOTPOCHI.

Ouenka «xopowio» — om 81 00 90 6annoe — TEOPETUUECKOE COACPKAHUE
Kypca OCBOEHO, HEOOXOJIMMbIE MPAKTHYECKUE HABBIKU pabOThl CHOPMHUPOBAHBI,
BBIMIOJTHEHHBIE y4eOHbIE 3aJaHusl COJAepXKaT He3HauuTelnbHble omuOku. Ha
HK3aMEHE CTYIEHT JIEMOHCTPHUPYET TBEPJIO€ 3HAHHS OCHOBHOTO (IPOTPAMMHOTO)
MaTepuaa, yMeeT 4eTKO, TpaMOTHO, 0€3 CYIIECTBEHHBIX HETOUYHOCTEH OTBEYaTh
Ha TIOCTaBJIEHHBIE BOMPOCHI.

Ouenka «yooenemeopumenvuo» — om 61 0o 80 6annoe — TeopeTUIECKOE
coJiepkaHe Kypca OCBOCHO HE TMOJHOCTHIO, HEOOXOAMMbIE MPAKTHUECKIE HABBIKH
paboTel chopMHUpPOBAHBI YACTUYHO, BBIMOJHEHHBIC Y4YEOHBIC 3aJlaHUs COJIEpIKAT
rpyosie ommbOku. Ha »sK3aMeHe CTyIeHT JEeMOHCTpUPYET 3HAHUE TOJBKO
OCHOBHOTO Marepuaia, OTBETHI COJIEpKAT HETOYHOCTH, CJIab0 apryMEHTUPOBAHHI,
HapyllleHa MOCIeI0BATEIbHOCTD U3JI0KEHUS MaTepHalia

Ouenka «Heyooe1emeopumenbHo» — om 36 0o 60 6ann1068 — TECOPETUUECKOE
coliepkaHre Kypca HE OCBOEHO, HEOOXOAMMBIEC MPAKTUUECKUE HABBIKH PabOTHI HE
chOopMHpPOBaHbI, BHITIOJHEHHBIE Y4YeOHBIC 3aJaHUs COJEp)KaT TpyOble ONIUOKH,
JOTIOJIHUTEIIbHASI CAMOCTOATEINIbHAS padoTa HAJl MaTEpPHAIOM Kypca HE MPUBEAET K
CYILIECTBEHHOMY TOBBIIIEHUIO KauyecTBa BBHINIOJHEHUs Y4yeOHbIX 3anaHuil. Ha
AK3aMEHE CTYACHT JEMOHCTPUPYET HE3HAHHE 3HAYUTEIbHOW YacTU MPOrPaMMHOTO
Marepualna, CyHIeCTBEHHbIE OIIMOKM B OTBETaX HA BOIPOCH, HEYMEHUE
OpUEHTUPOBATHCS B MaTepHalie, HE3HAHNE OCHOBHBIX OHITHI TUCIIUILIAHEI.

Tumnossie 3aganus, oobecneunBarone hopmupoBanue kommnereHuin 11K-1,

[1K-2 u OIIK-3 npencraBneHs B Tabmuiie 7.

Tabauua 7. Pe3ynomamol 0c60eHUA Y4eOHOU OUCUUNTUHDBL, NOOIeHcaujue
npoeepke



Pe3ynomamul 00yuenus
(komnemenuyuu)

OcHogHble nokazamenu
OUeHKU
pe3yibmamos 00yueHus

Bupg oneHOUHOrO
Marepuana,
o0ecIeunBaroIe
dbopmupoBaHue
KOMIIETCHIIUHN

VK-2 - Bnanenune
0a30BBIMH HaBBLIKAMH
HCITOJIB30BaHUS
COBPEMEHHOU
anrmapaTypsl pu
MPOBEJICHUU HAYYHbBIX
HCCIJICJOBAaHUU

3HaTh: -
MPUHIUITHAIIbHBIC
OCHOBBI, BO3MOXXHOCTH H
OTpaHUYEHUS
PUMEHEHHUS
AIEKTPOXUMHUYECKHUX
METOAOB  HMCCJIEAOBaHUSA
XUMUYECKUX O0BEKTOB;

YMeTh: - IpOBOAUTH
KOMILICKCHBIHN aHamu3
MOJIY4a€MbIX TPOJYKTOB,
ucciegoBanue  (pusuko-
XUMHUYECKHUX
3aKOHOMEPHOCTEUN 151
KOHTPOJINPOBATh
INPOTEKAaHHE  MPOLECCOB
Ha CEpUIHOM U CII0KHOM
HAy4YHOM 00OpYJOBaHUU;

Baaners: -
TEOPETUUECKUMU
OCHOBaMu U
NPaKTUYECKUMHU
HaBBIKAMU  pabOTHl  Ha
CEpUMHOM U  CJIOXHOM
HAyYHOM O00OPYIOBAaHUH .

YCTHBIN 0npoc
TUIIOBBIE TECTOBBIE
3a1aHUs
TUIIOBBIE OLICHOYHBIE
MaTepuabl K SK3aMEHY

VK-2

3HaTh: -HOBBIE
HaIpaBJICHUS
COBPEMEHHOMU XHMUH,
0COOCHHOCTH
3¢ HEKTUBHOTO
MIPOBEICHUS Hay4IHO-
HCCIICI0BATEIILCKOM
paboTBI, CIOCOOBI WX
MPUMEHEHUSI C  IEJbIO
ONTHMHU3AIUH
AKCIIEPUMEHTAIbHO-
HCCIICIOBATEIIHLCKOM
mpoIecca Ha XUMMHUYECKHUX
IPESATPHATHSX;

YMmerTh: -

YcTHBIN Onpoc
THUIIOBBIE TECTOBBIE
3a1aHusA
THUTIOBBIE OLICHOYHBIE
MaTepuaibl K SK3aMEHY




000CHOBBIBATh
aKTyaJIbHOCTh u
aHaJTU3UPOBATH
CTpaTerMuecKue 3aJayu B
chepe XUMHUYECKOTO
IPOU3BOJICTBA;

Baagers: -
HaBBIKAMU  OIpeJeIeHUs
MIPAKTUYECKOMN
3HAYMMOCTH  M30paHHOU
TEMBbI HAy4YHOT O
UCCIIEIOBAHUS

MeToauveckue YKa3aHud AJasd oﬁyqamumxcn 110 OCBOCHMHIO JUCHHUITIMHbBI

Bun yaeOHbIxX
3aHATUI

OpFaHI/I3aIII/I$I ACATCIIBHOCTU CTYACHTA

JIeknus

Hanucanme koHcHekTa JIEKUMH: KpPaTKO, CXEMAaTU4HO,
MOCJIEIOBATENIbHO (DUKCUPOBATH OCHOBHBIE IOJIOXKCHHUS,
BBIBO/IbI, (DOPMYJIMPOBKH, OOOOIICHUS; TOMEUaTh Ba)KHbBIC
MBICJIM, BBIAETATh KIIFOUEBBIE CIIOBA, TepMUHBIL. [IpoBepka
TEPMUHOB, TOHATHM C TOMOIIBIO  DHIMKIONEIUH,
CJI0Bapeil, CIPaBOYHUKOB C BBIIUCHIBAHUEM TOJIKOBAHUN B
TteTpaab. OO003HAUUTH BOMPOCHI, TEPMHUHBI, MaTepual,
KOTOPBI BBI3BIBAET TPYAHOCTH, TOMETUTh U MOIBITATHCS
HAUTH OTBET B PEKOMEHAyeMou Jjureparype. Ecmu
CaMOCTOATENFHO HE YyAaeTcs pa3o0paTbcs B Marepuade,
HEeoOXoauMo  chOpPMYJIMpPOBAaTH  BONPOC H  3a7aTh
IPENOJABATEN0 HA KOHCYJIbTAallMU, HA MPAKTUYECKOM
3aHSATHUU.

[IpakTueckue
3aHATHSA

IIpopaboTka paboueld mporpamMmbl JUCHUILIAHBI, YIS
ocoboe BHUMaHWE IENsAM H 3a7a4aM, CTPYKType H
COAEPKAHUIO JTVCLUIUINHBL. Koncniektuposanue
UCTOYHUKOB. PaboTa ¢ KOHCIIEKTOM JIEKIIMH, MOArOTOBKA
OTBETOB K  KOHTPOJIBHBIM  BOIIPOCaM,  IPOCMOTP
PEKOMEHIyeMOW JUTEPaTyphl, paboTa ¢ TEKCTOM (yKas3aTh
TEKCT W3 WUCTOYHUKA U Jp.), NPOCIYIIMBAaHUE ayIuo- U
BHJICO3AIIUCEN II0 3aJJaHHOM TEME, PEIICHHUE PACUYETHO-
rpadudecknx 3aaHuil, PEIICHUN 3a7ad MO aJTOpPUTMY H

Ap.

Iloaroroska k
JK3aMeHY

[Tpu MOATOTOBKE K AK3aMEHY HE00XO0IUMO
OPUEHTUPOBATHCS Ha KOHCIIEKTHI JIEKI[UH, PEKOMEHAYEMYIO

JUTEpaTypy U Ip
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«IPRbooks»

2. KoHTponpHbIE 3amaHusi U TeCThl MO Kypcy «TeopeTmdeckass 3JIEKTPOXHMHUS

[DmeKTpOHHBI pecypc]: MeToAWYecKHe yKazaHusi/ — DJIEKTPOH. TEKCTOBBIC
JTaHHbIC.— Kazans: Kazaunckuit HalMOHAJIbHBIN HCCIIEIOBATEIbCKUH
TexHoJiornyeckuit  yHusepcuter, 2015.— 44 c— Pexum pocrtyna:

http://www.iprbookshop.ru/63690.html.— 5BC «IPRbooks»

JlonmosiHuTeILHAS
1. A. H. ®pymkun, B. C. baroukuii, 3. A. Hodde, b. H. Kabanos. Kuneruka

3JIEKTPOJHBIX MpoueccoB. - M., uza-so MI'Y, 1952.



2. IllatanoB A. Sl. BBeneHue B 3JIEKTPOXMMHYECKYIO TEPMOJMHAMUKY. - M.:
Bricmias mkona, 1984. - 215 c.

3. JI. . Autponos. Teoperuueckas anektpoxumus. - M.: Boicias mikoina, 1975.

a. U. Kopsrta, T. JIBopkak, B. boraukoBa. Onekrpoxumus. - M.: Mup, 1977.

4. OcCHOBBI COBpEMEHHOT0 3JiekTpoxumuueckoro ananuza / I'.K. byauukos, B.H.
Maiictpenko, M.P. Bsicenes.-M.: bunowm JI3, 2003.- 592c¢.

npogheccuonarbHble NOUCKOBbIEe CUCEMbL:
5. Cnpasounas npaBoBas cuctema «I'apant». URL: http://www.garant.ru.
CrpaBouHasi mpaBoBasi cucreMa «Koncymprantllmrocy. URL: http://www.
consultant.ru
7. TMonnorekcroBas O6a3a ganHbix ScienceDirect: URL: http://www.
sciencedirect.com.

o

HNuTepHeT-pecypcebl

Bupryanbnbie npubopsl (virtual instruments) - KOMIbIOTEPHBIE TPOTPAMMBI,
UCTOJHSIOMNE, C TOMOIIBI0 KOMIIBIOTEpAa M OTHOCHUTEIBHO HECJIOMXKHOIO

obopynoBaHus (aHAIOrO-IMGPOBLIX M IHU(PPOAHAIIOTOBBIX Tpeobdpa3oBaTeseH,

JATYMKOB Y WCTIOJHUTENbHBIX YCTPOUCTB), (DYHKIMH pPa3IUYHBIX HpUOOPOB.

Bupryanbhbie mpuOOpbl HCHOIB3YIOT KaK AJIs 3aMEeHbl OOBIUYHBIX TPUOOPOB, TaK U
JUTS peanu3alii YHUKaIbHBIX U3MEPEHHM, 11 KOTOPBIX HET OOBIYHBIX MPUOOPOB.
Bupryanbabie npubopsl B (QU3HKO-XUMHYECKOM DJKCIEPUMEHTE MOKHO

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

basvl 0annwvix

JIns caMOCTOSTEIIbHOM, WHAUBHUIYaIbHON paOOThI, TOATOTOBKH MPOCKTHHIX H
HCCIIEIOBATEILCKUX PabdOT IO MEJaroruyeckoi  MpakTUKE PEeKOMEHIYeTCs
HCIIOJIb30BaTh JCKTPOHHO-OMOIMOTEUHYIO CHCTEMY (pecypchl HHPOPMAITMOHHOTO
nentpa ®I'BOY BO KBI'Y obecneunBaromuii 1OCTYN K Py MEXKIYHAPOTHBIX
M37aTeIbCTB U 0a3 JaHHBIX:

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

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

3. OBC «KoncyabTanT cryaenTa» (http://www.studentlibrary.ru)

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

8. MaTepI/IaHBHO-TeXHI/I‘IeCKOG odecrneyeHue ANCIUILINHBI.


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/

NHTepakTuBHBIN KJ1acC, OCHAIICHHBIN 000pYy/I0BaHUEM : CTEHIaMH,
MH()OPMAIIMOHHO-U3MEPUTEILHBIMUA CUCTEMaMH, SJIEKTPOHHBIMU CPEJICTBAMU
00y4eHUs U KOHTPOJISl 3HAHUU CTYIEHTOB.

KomnreroTepHslii knacc.

MeTtoanyeckuii KaOUHET.

JlaGopaTopusi BLICOKOTEMIIEPATYPHOU AJIEKTPOXUMUHU.

Ne | HaumenoBanue [lepeuenp o0OOpyIOBaHUS M TEXHUYECKUX
000pYy/IOBaHHBIX YYEOHBIX | CPEJICTB OOyUCHHUS
KaOWHETOB, JIa0OpaToOpHil

1. | JlekimoHHBIE ayIUTOPUU No203, 211, 322; unTepakTuBHas 10CKa, 3
KOMIUIEKTA BUI€O-TIPE3CHTAIIMOHHOT O
o0opyaoBaHus ( MPOEKTOP, IKpaH, HOYTOYK)

2. | KoMmbroTepHbIe KIacChl KommnbrorepHoe o6opyaoBaHue ¢
IPOrpaMMHBIM 00ECTICUCHUEM IS
MPOBEJICHUSI TECTOB MIPU KOHTPOJIE TEKYIIEH

YCIIEBACMOCTH.
3. | JlabopaTopuu [IpakTueckue pabOThI  BHITIOJHSIOTCS €
121, 126, 108 HCII0JIb30BaHUEM COBPEMEHHOTO

1ab0paTOpHOro 00O0PYAOBAHUS:
[Torentmocrar/ranbBanocrat PAR 2273
DiekTpoxuMuyeckuii  komiuteke  Autolab
PGSTAT 30

[Torennmoctar/ransBanocrar Elektroflex 473
yIpaBjeHHEe KOTOPHIMH BO3MOKHO TOJIBKO C
HCITOIB30BaHUEM COOTBETCTBYIOIIHX
KOMIIBIOTEpHBIX mporpamm: Autolab. PAR-
Ametek. Elektroflex.

[Ipy mnpoBeneHWH 3aHATUKA JEKUMOHHOIO THUIIA, CEMHHAPCKHUX 3aHATUH
UCIIOIb3YIOTCS:

JIUYEH3UOHHOE NPOCPAMMHOE 0becneyeHue:

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

— AxTHBHpyCHOE mporpamMMmHoe obOecrieuenne Kaspersky Endpoint
Security Craanmaptaeii Russian Edition;

— AltLinux (AxsT O0pa3oBanue 8);

Cc80000HO pacnpocmpansiemole NPocPammbl:

— Academic MarthCAD License - wmaTeMaTudeckoe MpPOrpaMMHOE
oOecrieueHne, KOTOPOE TMIO3BOJSIET BBHIMOIHATH, AHAIM3UPOBATh BaKHEHIIHE
MH)XEHEPHBIE pacyeThl U OOMEHUBATHCS UMU;

— WinZip nns Windows - mporpaMm Jijisi C:KaTvs U paclakOBKU
(baiinos;

- Adobe Reader mins Windows — nporpamma juist urenust PDF ¢aitios;



- Far Manager - KoHCONbHBII (paliIoBbIA MEHEKED [ OTePALlMOHHBIX
cuctem cemerictea Microsoft Windows.

JInd CTyIEeHTOB € OrpaHUYEHHBIMU BO3MOXXHOCTAMH 30POBbS CO3IaHBI
crenuanbHble YCJIOBHS JIg TOJydeHHs oOpa3zoBaHusd. B Hensix AocTymHOCTH
MOJIy4eHMs]  BbICIIEr0 OOpa3oBaHUs 1O  00pa3oBaTeNIbHbIM  IporpamMmmam
MHBaJIUWJaMM M JIMIAMH C OIPAHUYECHHBIMM BO3MOJKHOCTSAMH  3J0pPOBbSA
YHUBEPCUTETOM oOecneunBaercsi: 1. AJIbTepHAaTUBHOM BepcHe OQUIMAIBLHOTO
caita B cetu «/uTepHer» nns cnaboBupsauux; 2. IIpucyTcTBUE accUCTEHTA,
OKa3bIBAIOILETO 00yYaronIeMycsi HEOOXOAMMYIO MOMOIIIb; 3.J171s1 HHBAIMIOB U JIMI
C OIPaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBbs 10 CIIYXYy — AYOJHMpOBaHUE BCIYX
COpaBOYHON HH(OpMAMKM O paclnucaHud YYEOHBIX 3aHATHH; oOecredyeHue
Ha/JIeKAIMMHU 3BYKOBBIMU CPEICTBAMH Bocrpou3BenaeHus nndopmanuu; 4. s
WHBAJIUZOB U JHUIL C OIPAHUYEHHBIMM BO3MOXXHOCTAMHU 310pPOBbS, MMEIOLINX
HapylIeHUsT  ONOPHO-JBUIaTEJIbHOTO  ammapara,  CO3JaHbl  MaTepUaJIbHO-
TEXHUYECKHE YCIOBUS O0O0ECreunBalonie BO3MOXKHOCTh OECHpEensTCTBEHHOTO
noctyna oOyJaronuxcs B yueOHble MOMEIIECHUSI, O0BEKTY MUTAHUS, TyaJleTHbIE U
Ipyrue TOMEIIEHUsI YHHUBEPCUTETa, a TakKe NpeObIBaHUWsA B YKa3aHHBIX
NOMEILEHUAX (HaJU4Khe PaCIIMPEHHBIX JBEPHBIX MPOEMOB, MOPYYHEH U APYrUX
IPUCTIOCOOJICHU ).



JUCT UBSMEHEHUWH (Jlononnennii)
B pabouyl0 MpOrpaMmy MO JUCIUILIUHE
«AKTyaJIbHBIE 3a7Ja41 COBPEMEHHON XUMUU»
1o HanpasieHuto noarotoBku 04.04.01. «XUMUA»

Ha 2023/ 2024 y4eOHbIit rox

Ne OnemeHT (myHKT) PI1/] [lepeyeHb BHOCHMBIX IIpumeuanue
U3MEHEHUH (IOMOTHEHUI)

OO6cyx1eHa 1 peKOMEHI0BaHa Ha 3acelaHnu Kadeapbl HEOPraHUYecKo U Gr3nueckoil XuMun
POTOKOJT Ne OT « » 2023 1.

3aBeyromuit kadenpoit X.b. Kymixos
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